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*' lll'Jf‘r Mun-ilrv 
auunmr-nl (Innnrin Ina/Irmuu-un-nl Canada 

The Honourable Ray Williston 
Minister of Lands, Forests and 

Water Resources 
Victoria, British Columbia 

Dear Mr. Williston: 

Environment Canada welcomes the initiative displayed by the 
Pollution Control Branch in conducting an Inquiry into the Chemical 
and Petroleum Refining Industries of British Columbia. Your 
invitation to submit a brief to the Inquiry is much appreciated. 

Within its boundaries, the Province of British Columbia 
exercises its mandate for environmental protection in a most 
responsible manner. The Federal Government's brief is intended 
to assist the Province in developing an environmental protection 
policy towards the chemical and petroleum refining industries 
and should not be read as a prescription for Provincial action. 

The Federal Government does have a major role to play in 
those areas which fall under direct Federal jurisdiction and 
administration. That role with respect to sections of the 
fisheries resource, for example, is well known. Also included 
are environmental problems associated with the transboundary movement 
of contaminants. 

The Federal interest extends as well to the economic 
viability of Canadian industry in the market place and can 
facilitate implementation of necessary pollution control measures 
with such programmes as Accelerated Capital Cost Allowance. 

I hope that the submission of this brief to your inquiry 
will establish a basis for cooperative Federal-Provincial 
action towards the development of environmental protection policies. 

Yours sincerely, 

ou 
Jack Davis
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SUMMARY AND CONCLUSIONS 

1. Where contaminants from industrial effluents adversely 
affect Canada's natural resources, Environment Canada has 
the responsiblity to administer legislation provided under 
The Fisheries Act, the Canada Water Act and the Canada Clean 
Air Act. 

2. The Environmental Protection Service of Environment Canada 
has the repensibility for developing and ensuring compliance 
with national pollution prevention and control regulations, 
codes of practice, protocols and other protection and control 
instruments used to implement federal and pollution control 
legislation. 

3. The regulations and other pollution abatement instruments 
made under the Fisheries Act and the Canada Clean Air Act 
are based on the principle of using "best practicable 
technology". They represent minimum national baseline 
standards that may be exceeded in certain areas because 
of local conditions where more stringent controls are 
required. 

u. The National Regulations will emphasize the policy of 
containment at source. 

5. Several substances which may be considered deleterious to 
aquatic life are present in the effluents from petroleum 
refineries and chlor-alkali plants. 

6. In 1970, British Columbia's commercial fishery was valued 
at $60 million at the landed state and $125 million at the 
wholesale level. It supported a commercial fleet of 7,000 
boats worth $100 million which generated $31 million worth 
of gross sales in supporting service industries. When shore 
workers are included with the fishermen, the total employment 
in the industry approaches an estimated 16,000 persons. 

7. The Province of British Columbia has many unique features 
that aggravate the problem of air pollution. Light winds 
and frequent inversions make it important to take all 
necessary precautions in the planning, engineering and 
siting of new industry. 

8. Rigid controls and adequate preventative measures are 
necessary to prevent accidental spillages of petroleum 
products and other toxic chemicals. 

PETROLEUM REFINENG INDUSTRY 
9. British Columbia refineries in 1969 employed over 800 people 

and paid out salaries in excess of $8 million. The value 
added in the same year amounted to a total of $27.3 million, 
or $31,500 per employee. 

Water Pollution Control 
10. The water quality parameters which are most likely to be 

affected by liquid effluents from the petroleum refining 
industry include oxygen demand, phenols, oil, sulphides, 
ammonia, cyanides, susPended solids, heavy metals, pH, and 
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temperature. Some of these parameters affect the toxicity 
of the effluent synergistically. . 

untreated refinery wastes may be acutely toxic to fishl 
_Shellfish and fish food organisms. Concentrations of 
contaminants commonly found in refinery effluents that are 
far below the lethal or toxic level can result in the 
tainting_of fish flesh, thereby making it unpalatable. 
Heavy metal constituents in refinery effluents may be 
concentrated in the tissues of fish and shellfish. This 
can make the flesh unpalatable or unfit for human 
consumption., - 

The oxygen demand of untreated refinery wastes may de— 
oxygenate substanital zones in receiving waters, thereby 
restricting their use by fish. ' 

Large quantities of heat discharged by refineries using 
once-through cooling water systems may result in significant 
temperature increases in receiving waters, rendering them 
unsuitable for temperature-sensitive species of fish and 
contributing to de-oxygenation. 
Direct effects on fish can range from acute (lethal) to 
such sub-lethal effects as reduced growth rate, prevention 
of spawning, avoidance of migrating routes, etc. It is 
essential to do more than prevent actual acute fish-kills; 
sub-lethal effects must also be avoided. 
Adequate pollution free passage-ways must be provided at 
all times to allow the free movement or drift-of biota. 
oil destroys the insulating air pockets in the plumage of 
waterfowl. Once birds come in contact with oil or injest 
small amounts of oil, there is essentially no survival. _ 

Environment Canada has initiated the forming of an industry- 
governmental task force to investigate in detail the 
technical aspects concerning water effluent regulations 
for the petroleum refining industry in Canada. 
Representatives from those Provinces having expertise in 
the industry have been asked to participate in these 
discussions. 
The quantity of water necessary to process a barrel of crude 
oil has decreased significantly in recent years. Predictions 
indicate that water usage for the petroleum refining industry 
will decrease even further in the future. 
The quantity of oil and associated pollutants that are 
discharged from a refinery process increases with the 
quantity of water used per barrel of crude processed. 
Reducing the water usage in a refinery complex has a double- 
barrelled effect on any water pollution control program. 
It results in a very significant reduction in the quantity 
of pollutants being discharged and facilitates end-of-pipe 
treatment for further pollution control. _ 

It is technically feasible today to construct a new oil 
refinery that uses no more than 21.6 Imperial gallons of 
water per barrel of crude processed. (This figure. 
corresponds to 15 Imperial gals/min/lOOO bbl. of crude- 
processed.) -
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The same principles apply in the reduction of the water 
usage in a new or existing refinery. The costs necessary 
to attain the same levels of water usage will, however, 
be considerably greater in an older refinery. 
The basic principles that must be adhered to in order to 
achieve a low water usage rate include water recycle, water 
re-use, the use of air cooling, and in-plant waste load 
reductions. 
Water reduction schemes have been undertaken in existing 
older, very complex refineries in North America that have 
resulted in a 90% reduction of water use. One existing 
North American refinery is designing for a 99% water 
reduction. '

' 

The final choice of end-of-pipe treatment facilities will 
depend on the specific problems that need to be corrected, 
the degree of treatment to be attained, the relative cost 
of the treatment facilities and the individual preferences 
of each company. 
The liquid effluent from a petroleum refinery continually 
fluctuates, both in flow and in composition. If the final 
treatment facilites are biological in nature, adequate 
precautions must be taken so that the living treatment 
organisms are not killed or injured by changes in composition 
of the feedstock. 
Storm water run-off from refinery process or tankage areas 
is likely to contain significant quantities of oil and other 
contaminants. Retention facilities and sufficient excess 
capacity in the treatment process should be provided so 
that the accumulated water can be worked off gradually 
during periods of dry weather. 
Most treatment methods require the prior removal of oil 
by at least gravity separators. The pre-removal of toxic 
contaminants, such as sulphides and ammonia, is also 
essential if biological treatment facilities are to be used. 
The use of activated carbon as an alternative to the 
activated sludge process.is of increasing interest to 
petroleum refiners. This process should be better able 
to withstand shock loads and is reported to result in better 
taste and odour reduction, as well as providing a better- 
appearing effluent. 
Ballast water generally requires treatment for separation 
of oil and oil emulsions. 
The cost of reducing the amount of water used in a refinery 
is ccmparedly expensive, relative to the cost of the end- 
of-pipe treatment.facilities. Existing North American 
refineries that have embarked on large-scale water reduction 
schemes, however, feel that it is essential to reduce the 
volume of their effluent to a manageable volume in order 
to provide good treatment. 
Should tertiary treatment of process effluents be required 
in the future, it will be relatively easy if the volumes 
of water to be treated are small. It will be more difficult 
if the quantity of liquid effluent has not been substanially 
reduced.
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Pollution Control 
Environment Canada's approach to air pollution control 
encompasses the applicaton of "best practicable technology“ 
to new and existing stationary sources supplemented by an 
air resource management approach to urban areas. National 
air quality objectives for five major contaminants have 
been proposed. 
The air pollution control guidelines that will be developed 
for the petroleum refining industry will emphasize 
containment at the source. The over-riding consideration 
in assessing the suitability of the regulated emission will 
be the ambient concentration. 
The air contaminants that are normally associated with the 
petroleum refining industry include hydrocarbons, carbon 
monoxide, sulphur oxides, oxides of nitrogen, malodourous 
materials, particulate matter, aldehydes, organic acids 
and ammonia. 
It is possible that the release of toxic gases, such as 
sulphur dioxide, from the petroleum refining industry could 
have an adverse effect on forests and vegetation. 
The combustion of liquid fuels in refinery process heaters 
can result in considerable quantities of sulphur dioxide 
being emitted from the heater stacks. These emissions can 
be reduced by burning low-sulphur fuel if it is available, 
or by processing crude oil with a low sulphur content. 
The economic ramifications of reducing the sulphur that 
is being emitted to atmosphere may be substantial. 
Canadian refineries west of the Ottawa River are required 
by policies of the National Energy Board, to process crude 
oil of domestic origin. The availability of crude oil with 
low—sulphur content therefore becomes a factor in reducing 
sulphur dioxide emissions. 
Conventional sulphur plants at oil refineries do not achieve 
100% conversion of the sulphur in the feed to elemental 
sulphur. The portion of the sulphur that is not converted 
is emitted to atmosphere as sulphur dioxide. 
Process operations can and should be made to reduce the 
quantity of sulphur dioxide that is being emitted during 
periods when the sulphur unit is shut down. 
Any source of combustion in a refinery that utilizes air 
in the combustion process will produce oxides of nitrogen. 
Present technology is not adequate to remove the oxides 
of nitrogen from gas streams after they have been formed. 
There is no technical reason why carbon monoxide and catalyst 
losses from the fluid catalytic cracking unit vent stack 
cannot be virtually eliminated. Economic considerations, 
however, will generally only be favourable for large 
installations. 
The particulate emissions from a properly operated and 
controlled process heater are not likely to exceed air 
pollution control standards. If black smoke is a problem 
it is almost always because the burner and fuel are not 
compatible, or the burner is not properly adjusted or 
operated.



#5. Refinery flares are a necessary safety requirement for every 
petroleum refinery. 

“6. Experience has shown that by adding steam to hydrocarbons 
being vented from a refinery flare, the smoke emissions 
can be greatly reduced or even eliminated. Approximately 
1 pound of steam is required for every pound of hydrocarbon 
being flared. 

47. It is possible, using present-day technology, to 
significantly reduce odours emanating from a refinery 
complex. The solutions often result in an economic saving, 
as well as reducing the potentials for water pollution. 

QELQR-ALKALI INDUSTRY 
“8. There are presently two chlor-alkali plants in the Province 

of British Columbia. Their output is estimated to be well 
above $2 million. 

49. Mercury, present in effluents of chlor-alkali plants using 
mercury cells, has been identified as the cause of serious 
pollution problems in fish. 

50. The Province of British Columbia has only one chlor—alkali 
plant using mercury cells; the commercial fishing of 
shellfish and local fishing of groundfish have been closed 
in a large area near the plant. During the last year, the 
plant has reduced considerably its mercury discharges into 
the water but the mercury levels of groundfish and shellfish 
in the area have not decreased significantly to date. 

51. Regulations for the control of mercury, present in liquid 
effluents from chlor-alkali plants, have been prepared by 
the Environmental Protection Service and are now in force 
under authority of the Fisheries Act. They emphasize the 
policy of containment at source. When total compliance 
is achieved mercury losses in liquid effluents from Canadian 
chlor-alkali plants will be reduced by 98% or more. 

52. Specific regulations covering other substances present in 
chlor—alkali plants' liquid effluents are under consideration 
by the Environmental Protection Service. 

53. In the mercury cell process, the following are sources of 
mercury emissions to the environment: washing and process 
waters brine sludges, the hydrogen, caustic and chlorine 
produced, the air circulating inside the cell room, some 
of the solids waste and operators urine. 

5n. Modifications of the sewer system, segregation of the 
mercury—contaminated.water and its treatment with sodium 
sulphide appears, today, as the most efficient means to 
reduce the mercury present in waste waters to 0.1 ppm and 
less. 

55. Mercury contained in brine sludges can be leached out and 
recovered or re-circulated with the brine. Solids disposal 
represents a difficulty depending upon the mercury content. 

56. Mercury contained in the caustic soda produced, can be 
reduced to 0.1 ppm and less by filtration through a pre- 
coat filter. 

57. The mercury content of the hydrogen stream can be reduced 
by cooling and compression.

I—
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There are indications that the mercury content in the air 
leaving the cell room can be partly reduced with good 
housekeeping. ' 

Mercury can be reclaimed by distillation of solid residues 
from various treatments or filtration processes. 
Environment Canada will discourage the use of ponds for 
the discharge of untreated mercury-containing sludges. 
Environment Canada will encourage the reclamation of mercury 
by'distillation of solid residues from water, brine and 
caustic treatments.
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CHAPTER I - INTRODUCTION 

§QQPE 0F BRIEF 
Chapter I summarizes the policies and programs of Environment 
Canada and outlines the economic background of the Petroleum 
Refining and the Chlor-Alkali induStries in british columbia. 

Chapter II presents the areas of potential conflict between 
our renewable resources, such as fisheries, for both the 
petroleum refining and chlor-alkali industries. In Chapter 
III the basis, intent and status of regulations for water 
pollution control for these industries are discussed, as 
well as air pollution guidelines. Chapter IV outlines the 
pollutants and their sources for both industries. The 
techniques of containment and treatment of these contaminants 
are also discussed in detail. Chapter V describes some 
of the contingency planning and other preventative measures 
which are necessary to mitigate the effects of spills of 
oil and other hazardous materials. 

ENVIRONMENT CANADA - POLICIES AND PROGRAMS 

l. Canada'a new Department of the Environment officially 
came into being on June 11, 1971. It was created to 
integrate those elements within the Federal Government 
already involved in work related to the environment 
and renewable resources. It is headed by the Honourable 
Jack Davis who carries the dual titles of Minister 
of Environment and Minister of Fisheries. 

2.- There are four Services in the Department charged with 
developing or identifying the scientific environmental 
criteria and requirements that must be met to protect 
the resources that are their concern. They conduct 
research, provide services and in some cases exercise 
a resource management function. These are the 
Atmospheric Environment Service, the Fisheries Service, 
the Lands, Forests and Wildlife Service and the Water 
Management Service. 

3. The Environmental Protection Service is the new 
orgnizational element within the Department, and was 
created to provide a focal point for the public, 
industry and other levels of government on environmental 
protection. The Resource Services continue to be the 
point of contact for resource concerns, be they resource 
management, research or services. The Policy, Planning 
and Research Service is responsible for integrating 
the overall planning and programming of Departmental 
effort and ensuring there is coordination on inter- 
Service matters. . 

u. A key task held by the Environmental Protection Service 
is the responsibility for developing and ensuring the 
compliance with pollution prevention and control 
regulations, codes of practice, protocols and other 
protection and centrol instruments used to implement



federal legislation. EPS does this directly under 
legislation that is administered by the Department 
of the Environment, such as the amended Fisheries Act, 
the Canada Clean Air Act, and parts of the Canada Water 
Act, and by providing technical and scientific advice 
to other Federal Departments that have responsibility 
for other Federal statutes.



C. EQONOMIC BACKGROUND 

1. The Petroleum Refining Industry 

The total crude oil capacity of 
refineries amounted, at the end 
approximately 1,550,000 barrels 

The outstanding characteristics 
the Canadian petroleum refining 
(a) an almost complete ownershi 

national corporations; 
(b) a high degree of seller con 

oliqopolistic market; and 
(c) vertical integration. 

Table I-l lists the petroleum re 
British Columbia and gives the c 

Canada's HZ petroleum 
of 1971, to 
per day. 

of the structure of 
industry are: 
p and control by multi- 

centration, i.e. an 

fineries located in 
rude oil capacity in 

barrels per calendar day of each. 

TABLE I—l Petroleum Refineries in Bri tish Columbia 

Company Location Crude Oil 
Capacity (bbl./day) 

Gulf Oil Canada Ltd. Port Moody 30,000 

Gulf Oil Canada Ltd. Kamloops 5,900 

Imperial Oil Ent. Ltd. Ioco 33,000 

Pacific Petroleums Ltd. Taylor 10,u00 

shell Canada, Ltd. Burnaby 20,500 

Chevron Canada, Ltd. Burnaby 18,000 

UniOn Oil company of Canada Prince George __§LQQQ 
TOTAL 125,800 

The industry's crude oil capacit 
is equivalent to approximately 8 
oil capacity of Canada, which is 
(9.u% in 1966) of Canada's pOpul 
Columbia. 
The refineries use crude oil pic 
British Columbia, Which is trans 
Mountain pipeline syStem. 

y of 125,800 bb1./day 
% of the total crude 
close tC the percentage 

ation living in British 

duced in Alberta and 
ported by the Trans-



Table 1—2 gives the number of people employed in 1969 
by the British Columbia refineries,-as well as the 
salaries paid to them. The value added in the same 
year by the industry amounted to a total of $27.3 
million, or $31,500 per employee. 
Petroleum refining is more important in British 
Columbia's manufacturing activities than it is in the 
nation at large. The industry employed, in 1968, .763 
of the province's labour force engaged in manufacturing, 
and contributed 1.92% of total value added. 

TABLE I-2 Employment in British Columbia Petroleum Refineries 

Number Salaries ($1000) 

Production and Related Workers 537 5,582 

Administrativegand ofgice 4g68 3.056 

TOTAL 805 8.6§§



1969 

1970 

1971 

The Chlor-Alkali Industry 

The Industrial Chemical Industries in Canada annually 
produce goods valued at approximately one billion 
dollars. Chlor—Alkali plants contribute over 100 
million dollars to this total. 

The two principal products of Chlor-Alkali plants are 
chlorine and caustic soda (sodium hydroxide). 
Production, in Canada, of these products is shown: 

TABLE I-3 

Canadian Production of Chlorine 8 Caustic Soda, 1969—1971 

oweight in net tons) 

Chlorine Caustic Soda 

Tons/year Tons/day Tons/year Tons/day 

838,818 2287 9Q3,189 2584 

839,726 2300 - 947,639 2596 

852,188 2335 958,282 2625 

The average value of these products has risen from 
$55/ton in 1969 to $60/ton in 1971. That is, with 
increases in price and production between 1969 and 
1971, the value of output rose from $98 million to 
$108 million. 

There are presently twenty—two Chlor-Alkali plants 
in Canada of which two are located in the Province 
of British Columbia. Combined, the B.C. plants produce 
approximately 20% of the Canadian output.
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CHAPTER II - RESOURCE CONFLICTS 

A. INIRODUCIIQE 
l. Petroleum Refining 

Petroleum refineries are complex combinations of process 
units which ccnvert crude oil into finished saleable 
products. The wide variation of process schemes_and 
feedstocks makes it difficult to generalize as to the 
types of contaminants that are likely to be present 
in the process effluents. 

Liquid effluents are however likely to contain phenols, 
oil, sulphides, ammonia, cyanides, as well as heavy 
or toxic metals. These streams may also exhibit an 
oxygen demand and have pH values and temperatures 
significantly different than the receiving water. 
Often these contaminants can affect the toxicity of 
the effluent synergisticly. Environment Canada has 
evidence which indicates that as a result of combined 
impacts of municipal sewage and refinery discharges, 
severe oxygen depletions have taken place in Burrard 
Inlet. 

The conversion of crude oil into useful products 
requires a considerable quantity of heat. This heat 
is normally supplied with process heaters that burn 
sulphur—containing fuel. The sulphur dioxide that 
is emitted from the heater stacks can cause vegetation 
damage if the concentrations are excessive.



Chlor-Alkali 
Plants producing chlorine and caustic soda discharge 
in their effluents a variety of wastes which include 
alkalis, acids, sulphates, chlorine, mercury and others. 
Before 1969—1970 the discharge of mercury was not 
regarded as a serious problem in Canada from an 
environmental viewpoint, and the attention of the 
pollution control agencies was centered in containing 
the discharges of the other wastes. Early in 1970, 
the high levels of mercury in fish caught in Lake St. 
Clair were related to the mercury discharged by a 
chlor-alkali plants using mercury cells. In British 
Columbia, a mercury 'alarm' was sounded when edible 
crab caught in Howe Sound were found to have 
concentrated up to seven parts per million of the 
metal. A mercury-cell chlor-alkali plant is located 
in Squamish at the head of the Sound. 
Mercury-bearing materials can be introduced to the 
environment from such an installation in 3 ways: 
directly as aqueous wastes to the aquatic environment; 
as a vapor into the atmosphere; and indirectly as an 
impurity in the caustic produced. The caustic is used 
primarily by the pulp and paper industries in the area. 
Eventually the mercury from the caustic will end up 
in liquid wastes also. 
It should be pointed out that we now know that fish 
caught in some unpolluted areas also exhibic high 
levels of mercury, thus illustrating an obvious 
contribution from nature. Contributions from this 
source can vary widely and are dependent upon the 
geochemistry of a given area. Little is yet known 
about this aspect which does tend to temper the impact 
of industry. Given a locailized area, however, such 
as Howe Sound, which acts as a catch-basin, there is 
a high probability that man-made input is critical 
and must be dealt with accordingly.



B. FISHERIES VIEWPOINT 

l. 

(a) 

(b) 

(C) 

General 
B.C.'s Commercial Fishery 

In 1970, B.C.'s commercial fishery landings were 
valued at $60 million, and almost $125 million 
at the wholesale level. of this catch, $05 million 
($100 million at wholesale level) was derived 
from salmon. - 

In the same year, the resource supported a 
commercial fleet of 7,000 boats valued at $100 
million generating $31 million of gross sales 
in supporting service industries. The industry 
involves 12,000 fishermen plus #000 shore workers. 
Many of these persons are located in remote 
Communities up and down the B.C. coast and are 
dependent to a significant degree, if not wholly, 
on the fishery for their livelihood. The fishery 
has also played an important role in the life 
of B.C.'s native peoples for generations, both 
as a source of food and a means of commercial 
livelihood. 

§.C.'s Recreation Fishery 
In 1969-1970, 383,000 non-tidal sport fish licences 
were issued. An estimated 222,000 residents 
participated in_tida1 water sport fishing. An 
additional 110,000 non-residents are estimated 
to have fished in tidal waters in 1970. A total 
of u,ous,ooo angler days are estimated to have 
been expanded in this recreational pursuit during 
1970, for an estimated direct expenditure value 
of $30 million. Preliminary figures indicate 
the direct and indirect expenditures on the 
recreational fishery could be well in excess of 
$100 million per year. This does not account 
for the human enjoyment from such activities that 
cannot be measured in economic terms. 

ghe Future 
A tentative objective of the Fisheries Service 
- is to see the commercial value of the resource 
in the Pacific Region increase by at least 50% 
in the 1970's with an annual wholesale value of 
$185 million by 1980. 
In the recreational sector, growth in sport fishing 
has been increasing at a rate of 7% per year in 
non-tidal waters, and 10% per year in tidal waters. 
with the subsequent pressures of modern society, 
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2. 

the increasing availability of leisure time and 
recreation dollars, it is_expected that the rate 
of growth will continue to increase. In an attempt 
to meet part of this need, Fisheries Service has 
embarked on a fish hatchery building program which 
will establifl: stations strategically around the 
Gulf of Georgia. 

Petroleum Refining gndustry 
The petroleum refining industry can have a negative 
impact on the fisheries resource at both the water 
supply end and the waste discharge end of the operation. 
The problems are intrinsically different and are 
described below. 
(a) 

(b) 

Water Supply gntake System 
oil refining operations require large quantities 
of water both for cooling and for use in the 
process itself. The volumes of water required 
and the resulting intake velocities are such that 
the use of stationary screens is_precluded. Thus, 
each refinery water intake located on a fish' 
producing water body should be provided with self- 
cleaning mechanical screens. Specifications 
require screens to have an area of 2.5 square 
feet for each cubic foot per second of water 
entering with openings sufficiently small to 
prevent the passage of juvenile fish. The location 
and orientation of the mouth of an intake structure 
must be designed to avoid attracting juvenile 
fish and to minimize the fouling of screens with 
floating debris. All-water intake screening 
devices must have the approval of the Fisheries 
Service or the provincial Fish and Wildlife Branch. 
From a fisheries viewpoint large water diversions 
may be undesirable if, for example, a significant 
proportion of the flow of a stream is diverted 
to a plant from spawning areas, rearing areas 
or points of difficult migratory passage. In 
such cases alternative water sources may prove 
to be more desirable than the mandatory provision 
by the develOper of spawning channels, flow - 

regulation facilities, hatcheries or fishways 
to rectify or compensate for incursions into the 
fisheries resource. ' 

gollutants and Their Effect 9n Fish 
The discharge of wastewater from petroleum 
refineries can adversely affect the fisheries 
resource in a number of different ways:



l. The untreated wastes may be toxic to fish, 
shellfish and fish food organisms. 

2. Low levels of contaminants commonly found 
in petroleum refining liquid effluent streams 
can taint the flesh of resident fish making 
it unpalatable. 

3. Some heavy metal constituents of refinery 
effluents can be concentrated in the tissues 
of fish and shellfish making them unpalatable 
or declared by regulations to be unfit for 
human consumption. 

a. The oxygen demand of untreated wastes can 
' deoxygenate substantial zones in receiving 

water thereby restricing their use by fish. 
5. The large quantities of heat that are 

discharged by refineries using once thr0ugh 
cooling water systems can result in 
significant temperature increases in receiving 
waters and may render substantial zones 
unsuitable for temperature sensitive species 
of fish, or may promote temporary phyto- 
plankton blooms which on death contribute 
to deoxygenation of receiving waters and 
increase the toxicity of the wastes. 

Water quality is generally defined in terms of 
its physical, chemical, biological-and 
bacteriological charactertistics. The degree 
of degradation of quality is interpreted as the 
extent to which the existing conditions differ 
from certain desirable levels and is usually 
expressed in terms of parameters that are 
measurable by standard analysis. A discussion 
of the parameters which are likely to be affected 
by petroleum refinery liquid effluents follow. 

(i) Oxygen Demand' 

Oxygen demand is caused by pollutants which 
deplete the dissolved oxygen content of 
natural waterways and, hence, cause damage 
to all aquatic life forms. 
The dissolved oxygen content of any natural 
waterway is in a very delicate and complex 
equilibrium. This balance between oxygen 
consumption and replenishment depends on 
many factors, such as the degree of water 
turbulence, the water temperature, the amounts 
and types of aquatic life and aquatic plants, 
barometric pressure, pH and the dissolved 
salt content.



Fish can be grouped into three categories 
according to their temperature and oxygen 
requirements (3): ' 

(l) the cold—water fish (e.g. salmon and 
trout), 

(2) the warm-water game and pan fish (e.g. 
bass and sunfish), 

(3) the warm-water "coarse" fish (e.g. carp 
- and buffalo). 

Cold-water fish seem to require higher oxygen 
concentrations than the warm—water varieties. 
The reason is not known, but it may be related 
to the fact that, for half saturation, trout 
hemoglobin requires an-oxygen partial pressure 
three of four times that required by carp 
hemoglobin under similar circumstances. 
Warm-water game and pan fish seem to require 
a higher concentration than the "coarse" 
fish, probably because the former are more 
active and predatory (3). 

The requirements of the different stages 
in the life cycles of aquatic organisms must 
also be taken into account. An oxygen 
concentration that can be tolerated by an 
adult animal, with fully developed respiratory 
apparatus, less intense metabolic 
requirements, and the ability to move away 
from adverse conditions, could easily be 
too low for eggs and larval stages. The 
eggs are especially vulnerable to oxygen 
lack because they have to depend upon oxygen 
diffusing into them at a-rate sufficient 
to maintain the developing embryos. Hatching, 
too, is a critical time; recently hatched 
young need relatively more oxygen than adults, 
but until they become able to swim for 
themselves (unless they are in flowing water) 
they must depend upon the oxygen supply in 
the limited zone around them. These problems 
are not as great among species that tend 
their eggs and young, suspend their eggs 
from plants, or have pelagic eggs, as they 
are for salmonids. Salmonids bury their 
eggs in the gravel of the stream away from 
the main flow of the water, thereby requiring 
a relatively high oxygen concentration in 
the water that does reach them (3). 

For the cold-water biota which are common 
to British Columbia, it is desirable that 
dissolved oxygen concentrations be at or 
near saturation. This is especially important 
in spawning areas where dissolved oxygen
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leVels must not be below 7 mg/l at any time. 
For good growth and the general well-being 
of trout, salmon, and their associated biota, 
dissolved Oxygen concentrations should not 
be below 6 mg/l. Under extreme conditions, 
they may range between 6 and 5 mg/l for short 
periods provided the water quality is 
favourable in all other respects and normal 
daily and seasonal fluctuations occur. In 
large streams that have some stratification 
or that serve principally as migratory routes, 
dissolved oxygen levels may range between ‘ 

u and 5 mg/l for periods up to 6 hours, but 
should never be below'u mg/l at any time 
or place (3). 

One of the specific objectives oi the 
International Joint Commission that 
'investigated pollution of the Lower Great 
Lakes was that the dissolved oxygen in the 
connecting channels and in the upper waters 
Of the Lakes not be less than 6.0 mg/l at 
any time (2). This concentration was

7 

considered necessary for the support of 
fishlife, particularly colduwater species. 
Each of the specific objectives of this 
Commission was developed in recognition of 
the appropriate restriction necessary to 
permit all legitimate uses or these Waters. 

Depending on the temperature, natural water 
may contain between 7 a 14 PPM of dissolved 
oxygen (solubility limits between 86 degrees 
F. and 33 degrees Fa) It therefore becomes 
obvious that anything which tends to decrease 
the available dissolved oxygen by as much 
as l — 8 ppn can lead to conditions in which 
fish cannot live. 
Oxydizable contaminants which are introduced 
into a waterWay will be oxydized, both by 
chemical and bacterial (biochemical) processes 
and will thereby consume oxygen. If the 
dissolved Oxygen content of the water falls 
below the saturation point, replenshiment 
will begin by reaeration. Depending on the 
‘relative rates of depletion and replenishment, 
the dissolved oxygen content of the water 
will decrease to a minimum value and then 
increase back to the saturation value within 
a period of time. This is characterized 
by the so-called "oxygen sag curve". 
The distance downstream that is required 
for recovery may be relatively short if the



pollution is slight and if the stream is 
well aerated with rapids, etc. On the other 
hand, in quiet lakes'or bays where the water 
is virtually motionless and the pollution 
rate.is high, the water may never regenerate 
itself completely. 
Oxygen depletion in a waterway may be caused 
by "natural" causes such as surface rain 
water run-off or by the decay of organic 
plants, etc., in swamps and ponds. Human 
and animal excretions also result in high 
oxygen demands. The depletion of oxygen, 
however, that is normally associated with 
the petroleum refining industry is caused 
by both organic and inorganic compounds. 
An immediate oxygen demand will be exerted 
if reducing agents are discharged with the 
refinery plant effluent, i.e. sulphides, 
sulphites, nitrites, etc. Biodegradable 
organics include such compounds as phenols, 
carbohydrates, proteins, hydrocarbons, etc. 
All natural waterways contain bacteria and 
nutrients. When waste compounds are 
introduced biochemical reactions are initiated 
which consume part of the dissolved oxygen 
in the water. These biochemical reactions 
create what is measured in the laboratory 
as the biochemical or biological oxygen 
demand (BOD). The "S-day BOD" measured in 
the laboratory determines the oxygen consumed 
by biochemical oxydation of waste contaminants 
in a 5-day period. This test has been widely adopted as a measure of the oxygen depletion 
effect of waste contaminants. The ultimate 
BOD is the total biochemical oxygen demand 
due to carbonaceous materials measured over 
an incubatiOn period long enough for the 
reactions to reach virtual completion. Since 
the BOD_tests involve a time—consuming and 
difficult laboratory procedure, chemical 
methods for measuring the relative oxygen 
depletion effect of the pollutants have been 
develOped. One Of these tests is the chemical 
oxygen demand (COD) which measures the amount 
of oxygen required to oxydize pollutants 
-by purely chemical reactions. Usually COD 
values can be correlated with BOD values 
for a specific effluent. However, no 
generalized correlation is possible.



(ii) ghenols 
Phenols are undesirable in many respects. 
They impart an unpleasant medicinal taste 
and odour to drinking water wnich can be 
detected in the range of 50 - 100 ppb. If 
the drinking water is chlorinated, they can 
be detected by taste in the range of about 
5 ppb. 

Pure phenol has a high oxygen demand. Each 
part per million of phenol in the wastewater 
may create 2.5 ppm of ultimate BOD or about 
1.7 ppm of 5-day BOD, assuming that all of 
the phenol is biochemically oxydizable. 
The reported lethal concentrations of phenols 
vary widely, not only because of common 
variables such as species, temperature, time 
of contact, dissolved oxygen and mineral 
content of the waterg but also because of 
synergistic and antagoniStic effects of other 
substances in the water. Many phenolic 
compounds are more tOXic than the pure phenol. 
Phenols appear to be less toxic toward fish- 
food organisms and other lower aquatic life 
than toward fish. However phenol has been 
reported as t0xic to fresh-water fish in 
concentrations as low as 1 ppm. The tainting 
of fish flesh can take place at concentrations 
far below lethal or toxic doses (1). 

(iii)0il 

oil is a major pollutant, characteristic 
of refinery wastewater streams and has many 
undesirable characteristics, (l)(u), viz.: 
(1) Oil can give water an unpleasant taste, 

poor colour and cdour, 
(2) free oil or oil emulsions may adhere 

to the gills of fish, thereby interfering 
with respiration, 

(3) free oil and oil emulsions can coat 
and destroy algae and other plankton, 
thereby destroying an important fish 
food supply, 

(5) heavy oily subatances may coat the 
bottom, thereby interfering with spawning 
areas and destroying benthal organisms, 

(5) water soluble components in the oil 
may exert a direct toxic action on fisn 
or other aquatic organisms. This 
toxicity may be either acute or chronic.



(1V) 

(V) 

(6) soluble components in the oil and oil 
emulsions which are ingested by fish 
can taint the flavour of the flesh, 

(7) although oil has a limited solubulity 
in water, soluble hydrocarbons, many 
of them organic, can contribute 
significantly to the oxygen demand of 

. the'effluent, 
(8) Heavy films of free oil on the water 

surface can interfere with the adsorption 
of atmospheric oxygen, thereby affecting 
reaeration, -_ 

(9) free oil can interfere with the use 
of the waterways and beaches for 
recreational purposes. 
Sedentary animals such as clams may be destroyed by direct contact with 
oil. In addition sea water that has 
been in contact with oil can cause a 
high mortality in oySters. 

Sulphides 
Hydrogen sulphide is very toxic and has an 
objectionable odour and taste. It is toxic 
to fish in concentrations as low as 1 
Since sulphides are strong reducing agents, 
they will also create an oxygen demand in 
the receiving waterway. 
Ammonia 
Ammonia is very highly soluble in water, 
reacting to form ammonia-hydroxide. 
This, in turn, disassociates easily into 
ammonium and the hydroxyl ion. The toxicity 
of ammonia and ammonium salts to aquatic 
life is directly related to the amount of 
undissociated ammonium hydroxide in the 
solution and this, in turn, is a function 
of the pH. Ellis found that the toxicity 
of a given concentration of ammonium compounds 
toward fish increased by 200% or more between 
pH 7.4 and 8.0 (l). 

The presence of carbon dioxide in water tends 
to reduce the toxicity of ammonia, presumably 
by lowering the pH value. Because carbon 
dioxide is excreted by fish, the pH value 
at the gill surfaces will be lower than in 
the bulk of the water solution. This will 
cause a reduction in the proportion of un- 
ionized ammonia at the gill surface.



(vi) 

Concentrations of excreted carbon dioxide 
at the gill surface however, vary with the 
oxygen content of the water. Hence, if the 
oxygen concentration is reduced by chemical 
or bio-chemical oxygen demand, the 
concentration of excreted carbon dioxide 
is also reduced and the pH value of the water 
in contact with the gill surface increases, 
leading to an increased toxicity. Hence, 
petroleum refinery wastes, because they are 
likely to contain components that have a 
substantial oxygen demand, will cause the 
toxicity of ammonia to increase. 

Cyanides 
Cyanides are extremely dangerous since their 
effects on fish are influenced by pH, 
temperature, dissolved oxygen and the 
concentration of minerals (1). They effect 
lower organisms less than they do fish. 

When-toxicities are expressed in terms of 
the cyanide ion it should be realized than 
most of the cyanide in water is in the form 
HCN. It is apparent that HCN rather than 

_ 
the cyanide ion is the major toxic principle. 
Whenever cyanide salts are added to water 
HCN is formed. HCN then dissociates into 
hydrogen and cyanide ions. The ratio of 
cyanide ion to undissociated HCN is a function 
of pH. At pH values of 7.0 and below, less 
than 1% of the cyanide molecules are in the 
form of the cyanide ion; at pH 8 only 6.7%; 
at pH 9 only 42%; and at pH 10,875 of the 
cyanide is dissociated (1). Garrett and 
Daugherty concluded it wOuld be unsafe to 
discharge HCN to ocean waters when it resulted 
in concentrations greater than 0:05 mg/l. 
(1). According to Czensny concentrations 
of 0.10 to 0.15 mg/l of HCN are toxic to 
trout (1). 

The toxicity of cyanide is also increased 
at elevated temperatures, a rise of 10 degrees 
C producing a two to three-fold increase 
in the rate of lethal action (1). Low 
tensions of dissolved oxygen also increase 
toxic action of cyanides (1). Zinc metal 
forms a complex with cyanide that is extremely 
toxic to fish (1).



(vii)Suspended Solids 
Suspended solids, colour and turbidity are 
all interrelated and are undesirable for 
the following reasons: 
(1) They diminish the sunlight penetration, 

thereby retarding the photo-synthesis 
of replenishment oxygen, 

(2) They can injure fishes gills, 
(3) If they settle out in water courses, 

they can interfere with benthal organisms 
as well as fish food supply, 

(a) Organic solids can contribute to the 
biochemical oxygen demand, 

(5) They can reduce the recreational value 
of water. 

(viii)Heayy Metals 
Heavy metal ions can be toxic to aquatic 
life, animal life and bacteria. Toxic metals 
include c0pper, chromium, zinc, arsenic, 
silver, mercury, cadmium, beryllium, selenium, 
lead and nickel. of these metals, the ones 
most commonly associated with petroleum 
refining are cepper, chromium, zinc, lead 
and nickel. These contaminants are likely 
to effect the toxicity of the effluent 
synergistically. 
The sensitivity of fish to zinc varies with 
species, age and condition of the fish, as well as with the physical and chemical 
characteristics of the water. The presence 
of copper appears to have a synergistic 
effect on the toxicity of zinc, more so in 
soft water than in hard water. 
The toxicity of zinc salts is increased at 
lower concentrations of dissolved oxygen 
as is the case for lead, copper and phenols. 
Heavy metals such as copper, lead and zinc 
may be concentrated in the food chain 
organisms and are therefore of importance 
to the fishery resource even in sublethal 
concentrations. Metals that are consumed 
can be stored in fish tissue. This can have 
serious implications since it may be necessary 
to remove fish products from commercial 
markets to safeguard public health. 
The rate of heavy metal concentration by fish or shellfish has not been thoroughly 
explored but it is known that fish can



(ix) 

(X) 

concentrate mercury by a factor of about 
3,000 and that oysters can concentrate zinc 
by a factor of 100,000. 

L3 
pH is a measure of the hydrogen ion 
concentration in water. Petroleum wastewater 
effluents can be either alkaline or acidic, 
depending on the process units that make 
up the refinery. Most refinery effluents 
are, however, on the alkaline side. 

Tne effect of pH itself on aquatic life is 
not that pronounced. However, the permissible 
range of pH for fish depends upon many other 
factors, such as temperature, dissolved 
oxygen and the concentration of other 
pollutants. For example, the toxicity of 
nickel cyanide can increase over one thousand 
fold as the pH of a solution is decreased 
from 7.0 to 6.5 (1). 

Temperature 
The discharge of induStrial cooling water 
which results in the elevation of stream 
termperatures can be a serious pollution 
problem. This is caused because (1): 

(l) The higher water temperatures diminish 
the natural solubility of dissolved 
oxygen, thereby decreasing its 
availability, 

(2) Elevated temperatures increase 
metabolism, respiration, oxygen demand 
of fish and Other aquatic life. The 
respiration rate will approximately 
double for each 10 de~rees C rise in 
temperature. The demand for oxygen 
is therefore increased under conditions 
where the oxygen supply is lowered. 

(3) The toxicity of many pollutants is 
increased with rising temperatures, 

(u) High water temperatures favour the 
growth of sewage fungus and the 
putrification of sludge deposits in 
relation to desirable fish life. 

(5) each species of fish or other organism 
has a maximum temperature above which 
it cannOt survive. 

Because of the large number of trout and 
salmon waters which have been deatroyed, 
made marginal: c1 non-predUCtive, remaining



trout and salmon waters must be protected 
if this resource is to_be preserved (3). 

Inland trout stream, headwaters of salmon 
streams, trout and salmon lakes, and the hypolimnion of lakes and reservoirs containing salmonids and other cold-water forms should not be warmed or used for cooling water. No heated effluents should be discharged 
in the vicinity of spawning areas (3). 
For other types and reaches of cold-water 
streams, reservoirs and lakes, the following restrictions are recommended (3): 

(l) 

(2) 

(3) 

During any month of the year heat should not be added to a stream in excess of the amount that will raise the temperature of the water more than 5 F (based on the minimum expected flow for that month). In lakes, the temperature of the epilimnion should not be raised more than 3 F by the addition of heat of artificial origin, The normal daily and seasonal temperature fluctuations that existed before the addition of heat due to other than natural causes should be maintained, The recommended maximum temperatures are not to be exceeded for various species of cold-water fish are given 
in Table III-l.



TABLE III-1 (3) 

(Provisional maximum temperatures recommended as compatible with 
the well-being of various species of fish and their associated biota.) 

93%;

O 
90F; 

8H%; 

8 0%;

o 75F; 

Growth of catfish, gar, white or yellow bass, spotted bass, 
buffalo, carpsucker, threadfin shad, and gizzard shad. 

Growth of largemouth bass, drum, bluegill, and crappie. 

Growth of pike, perch, walleye, smallmouth bass, and 
sauger. 

spawning and egg development of catfish, buffalo, threadfin 
shad, and gizzard shad. 

Spawning and egg development of largemouth bass, white and 
yellow bass, and spotted bass. 

Growth or migration routes of salmonids and for egg 
development of perch and smallmouth bass. 

Spawning and egg development of salmon and trout (other 
than lake trout).

' 

Spawning and egg development of lake trout, walleye, northern 
pike, sauger, and Atlantic salmon. 

NOTE: Recommended temperatures for other species not listed 
above may be established if and when necessary 
information becomes available.



The following notes supplement the specific reference outlined above concerning the 
effects of various pollutants that are likely to be found in petroleum refinery waste water streams. ' 

In trying to determine the effects of the 
polluting substances on intertidal 
invertebrates such as adult clams and oysters it should be borne in mind that unlike fish, they are unable to move and hence cannot avoid pollution. It is desireable therefore that petroleum refineries and chemical plants minimize the loss of pollutants to the environment and that they be located in areas where there is a maximum amount of flushing and dilution so that the quantity of waste settling on intertidal beaches is kept to 
a minimum. 
The aquatic environment is very complex, as are the effects of substances added to water by man's activities on the wide range of organisms-from phyt0plankton to 
invertebrates. Species diversity can be reduced to the detriment of edible fish in cases where no direct effect of an added substance on fish can be demonstrated. 
Direct effects on fish can range from the acute (lethal) to such sub-lethal effects as reduced growth rate, prevention of 
spawning, avoidance of migrating routes, even attraction to a pollutant, and so on. 
In practice it is essential to do more than prevent actual acute fish kills; whatever the cause or causes. Sub-lethal effects which reduce fish bio-mass or restrict reproduction must also be avoided. 
There is much information in the literature on acute toxicity to different species of fish for a large number of substances and under a wide range of water conditions -- 
e.g. temperature, hardness and pH; much less on quantitative cause effect relationship for the sub-lethal down to the no~effect 

level. Research to provide relevant quantitative data in this area is difficult and time—consuming. of importance for regulation control purposes are the quantitative relationship between bio—assay results with end of pipe effluents and the



levels of zero or near zero sub-lethal effects 
in the receiving waters. 

(c) zones of Passage 
Any barrier to migration and the free movement 
of the aquatic biota can be harmful in a number 
of ways. Such barriers block the spawning 
migration of anadromous and catadromus species. 
Many resident species make local migration for 
spawning and other purposes and any barrier can 
be detrimental to their continued existence. 
The natural tidal movement in estuaries and 
downstream movement of planktonic organisms and 
of aquatic invertebrates in flowing fresh waters 
are important factors in the re-population of 
areas and the general economy of the water. Any 
chemical or thermal barrier destroys this valuable 
source of food and creates unfavourable conditions 
below or above it (3). 

It is essential that adequate passageways be 
provided at all times for the movement or drift 
of the biota. Water quality favourable to the 
aquatic community must be maintained at all times 
in these passageways. It is recognized, however, 
that certain areas of mixing are unavoidable. 
These create harmfully polluted areas and for 
this reaSOn it is essential that they be limited 
in width and length and be provided only for 
mixing. The passage zone must provide favourable 
conditions and must be in a continuous stretch 
bordered by the same bank for a considerable 
distance to allow safe and adequate passage up 
and down the stream, reservoir, lake or estuary 
for free-floating and drift organisms (3). 

The width of the zone and the volume of flow in 
it will depend on the character and size of the 
stream or estuary. Area, depth and volume of 
flow must be sufficient to provide a useable and 
desirable passageway for fish and other aquatic 
organisms. Further, the cross-sectional area 
and volume of flow in the passageway will largely 
determine the percentage of survival of drift 
organisms. Therefore, the passageway should 
contain preferably 75 percent of the cross- 
sectional area and/or volume of flow of the stream 
or estuary. It is evident that where there are 
several mixing areas close together they should 
all be on the same side so the passageway is 
continuous. Concentrations of waste materials 
in passageways should meet the requirements for 
the water (3).



The shape and size of mixing areas will vary with 
the location, size, character and use of the 
receiving water and should be established by 
proper administrative authority. From the 
standpoint of the welfare of the aquatic life 
resource, however, such areas should be as small 
as possible and be provided for mixing only. 
Mixing should be accomplished as quickly as 
possible through the use of devices which ensure- 
that the waste is mixed with the allocated 
distribution water in the smallest possible area. 
At the border of this area, the water quality 
must meet the water quality requirements for that 
area. If, upon complete mixing with the available 
dilution water these requirements are not met, 
the waste must be pretreated so they will be met. 
For the protection of aquatic life resources, 
mixing areas must not be used for, or considered 
as, a substitute for waste treatment, or as an 
extension of, or substitute for, a waste treatment 
facility (3).
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3. Chlor-Alkali.Industry 
The operation of the chlor-alkali industry like.any_ 
other major water consuming industrial operation can 
exert impacts on the fisheries resource from-both ends 
of the operation — the water supply and the effluent. 

(a) 

(b) 

The Water Supply Intake_ 
The water supply for all British Columbia chlor- 
alkali plants is primarily sea water for cooling 
and domestic water supplies for brine makeup. 
The quantities required.vary considerably from 
one plant to another and the problems of protecting 
juvenile fish are somewhat unique. The plant 
location and the water volumes required determine 
the selection of stationary or self cleaning 
mechanical screens. If a stationary screen can 
be used it should have an area of 10 square feet 
for each cubic foot of water per second entering 
the intake. The openings on the.screen should 
be sufficiently small to prevent the passage of 
juvenile fish resident in the area and the screen 
itself should be constructed of materials which 
are not an attractive substrate for the attachment 
of marine fouling organisms. If the specific 
locations of the intake and the water requirements 
preclude the use of stationary screens then self- 
cleaning mechanical screens with an area of 2.5 
square feet for each cubic foot per second entering 
should be provided. The screen openings must 
be sufficiently small to prevent the passage of 
juvenile fish. In all cases, the orientation 
of the intake mouth must be taken into 
consideration. Approval of the screening 
facilities must be obtained from the Fisheries 
Service. 

Pollutants and Their Effects on Fish 
The discharge of waste waters from chlor-alkali 
plant operations can affect the fisheries resource 
directly through toxicity of wastes on fish in' 
the receiving waters or through the accumulation 
of heavy metals in the tissues of fish and 
shellfish resident in the receiving waters. 
With reference to the question of waste toxicity, 
experience has shown that fish kills in the 
vicinity of Chlor-alkali plants have been caused 
by high chlorine or hypochlorite discharge 
resulting from operator error. Such kills are 
confined within a very short radius of the plant 
outfall.



The contamination of fish and shellfish by heavy 
metals, notably mercury from plants utilizing 
mercury cells, has a vital impact on the fisheries 
resource. Fortunately, British Columbia has only 
one chlor-alkali plant utilizing mercury cells. 
Mercury escaping from such plants either in the 
form of sludges, the dissolved state or as 
elemental mercury is precipitated on the bottom 
of the receiving waters where it is methylated 
by bacteria to form methyl mercury. Methyl mercury 
is then taken in by fish or shellfish and 
accumulated in their tissues. Fish with mercury 
concentrations in excess of 0.5 ppm are no longer 
marketable in North America as this is the maximum 
permissible guideline considered safe for human 
consumption by Canadian and American Health 
Authorities. Local closures are imposed to prevent 
the harvesting of fisn and shellfish in 
contaminated areas. Such closures may affect 
both commercial and recreational uses of the 
fisheries resource. 
In Howe Sound, samples of fish and shellfish were 
collected in April of 1970 and analysed for mercury 
content. Crab samples obtained at the head of 
Howe Sound near the Chlor-alkali plant outfall 
contained 13.“ ppm mercury or 27 times the maximum 
permissible. Bottom fish such as ling cod, 
flounder and rockfish were found to contain up 
to 2.1 ppm, 1.4 ppm and 1.4 ppm respectively and 
shrimp contained up to 2.75 ppm. Adult migratory 
species such as salmon, steelhead and herring 
were contaminated with mercury but concentrations 
did nOt exceed the maximum permissible. The 
sampling indicated that serious contamination 
was confined to areas north of Anvil Island. 
As a result Upper Howe Sound was closed to 
harvesting of snellfish and groundfish south from 
the confluence of the Squamish and Mamquam River 
to lines drawn from McNab Point to Domett Point 
on Anvil Island and from Irby Point on Anvil 
Island to Brunswick Point. Fortunately, there 
was no commercial fishery for groundfish in the 
closed area. However, a local shellfish fishery 
was affected. The closed area was also heavily 
used by most scuba diving clubs in the Lower 
Mainland area for spear fishing and this source 
of recreation was eliminated. Substantial 
reductions of the mercury losses have not brought 
about a parallel improvement in the mercury levels 
of resident ground fish and shellfish in the area. 
As a result the closure in Upper Howe Sound still 
remains in effect. At this juncture, a time for 
reopening of this area to grcundfish and shell 
fish harvesting cannot be predicted.



C. A LANDS, FORESTRY AND WILDLIFE VIEWPOINT 
The administration of Lands, Forests and Wildlife is generally a Provincial responsibility. The exception is migratory birds which are managed by the Federal Government under the Migratory Birds Convention Act. 
Under this Act, the Governor in Council may adopt regulations to protect migratory birds. Regulations now in place prohibit the deposit of oil, oil wastes or any other substance harmful to migratory birds in any waters or any area frequented by them, except under conditions authorized 
by regulations made by the Governor in Council under any other Act in any waters in reSpect of which those regulations are applicable. In the period in which these regulations have been in effect, no prosecutions have been undertaken. 
l. Forestry 

The main area of concern on forestry from the petroleum refining industry is the possible adverse effect due to the release of tOxic gases such as sulphur dioxide. Throughout the world there are large areas of forest stands that now show the ill effects of $02. 
Speaking generally, evergreen, coniferous forests are usually more susceptible than deciduous broad-leafed 
stands. The susceptibility varies from species to species and, within the species, due to genetic differences. Trees growing under Optimal conditions are usually much more resistant than those in a less favourable environment. 
The national air quality objectives which have been recently announced set forth acceptable and desirable levels or concentrations for sulphur dioxide along with four other contaminants (refer to Appendix "E“). 
If SO concentrations are not allowed to exceed the maximum desirable levels, any adverse effects on forests or vegetation should be eliminated. 

2. Wildlife 
observations of the effects of pollutants on wildlife provide early warning of the presence of contaminants which may become health problems. Such was the case in detecting mercury in the St. Clair River. The materials which are toxic for humans pose similar problems to mammals and to some extent to birds (1). 
Wildlife, like humans, is at the top of the aquatic food chain. When birds eat fish with a high mercury content, the mercury either kills them or interferes with their reproduction. It is possible that other



heaVy metals such as arsenic, chromium or lead similarly 
endanger and destroy wildlife (1). 

Oil destroys the insulating air pockets in the plumage 
of waterfowl. Since birds have a high body temperature, 
a spot of oil one inch in diameter may make it 
impossible for the bird to maintain its normal 
temperature. This, in turn, makes the bird susceptible 
to infection and death may occur from diseases such 
as pneumonia. For example, on December 10, 1968, 280 
birds killed by oil were found on 10 miles of beach 
at Presqu'ile Park on Lake Ontario. It should be 
recognized that only massive bird kills are detected. 
Dead Wildfowl are difficult to locate partly because 
they blend with the vegetation, are subject to 
scavenging and decompose with a few days (1). 

After the "Torrey Canyon" incident, 5,700 birds were 
taken to cleaning centres established by the British 
Government to have oil removed from their feathers. 
After cleansing, only 150 birds were considered fit 
for release. Of this number, 37 died within a month. 
Thus, once birds come in contact with oil or ingest 
small amounts of oil, there is essentially no survival. 
Oils similary endanger and destroy fur-bearing animals 
(1). 

Oils can be carried great distances on the water surface 
or in an emulsified state. Furthermore, oils may not 
stay emulsified. Cool weather causes the globules 
to congeal into slicks. Some of the oil that escaped 
from the "Arrow" when it sank in Chedabucto Bay was 
blown out into the stormy Atlantic. Spectro-analysis 
confirmed that this same oil coated and killed “,800 
birds that were later washed onto the shores of Sable 
Island. Furthermore, the shores of Sable Island were 
coated with the same oil. The distance between 
Chedabucto Bay and Sable Island is about 125 miles 
(1).



REFERENCE: 
1. International Joint Commission, Canada and the United States. 

"ggllution of Lake Erie, Lake Ontario and the International 
Section of the St. Lawrence River" (1970), Information Canada, 
Publication No. E95-1970.



A WATER MANAGEMENT VIEWPOINT 

The aims of the water management program of Environment 
Canada are realized on a cooperative federal/provincial 
basis under the terms of the Canada Water Act. A copy of 
the Act is appended - Appendix "A". 

As well, Environment Canada conducts programs for the 
measurement and inventory cf the quality and quantity of 
Canada's water resources and also conducts research on the 
physical and chemical properties of water. 

An integrated network of water quality and quantity 
monitoring stations operates in British Columbia. 
Measurements are made On streamflow and water levels, water 
quality and sediments. 

The involvement of the Water Management Service in supporting 
pollution control related to the chemical and petroleum 
induStries is centered around the study of the physical 
behavior of oil spills at sea in support of the Environment 
Emergency Branch and the development of knowledge of the 
degradation cf oil and other toxic substances in water.



E. ATMOSPHERIC ENVIRONMENT VIEWPOINT 

l. 

2. 

3. 

The AtmOSpheric Environment Service has gathered a 
large body of weather information which illustrates 

. some of the problems that occur in British Columbia, 
but much more information is needed to evaluate 
climatology at a particular location. Dispersal of 
contaminants into the atmosphere is normally brought 
about by atmospheric turbulence caused by uneven wind 
flow and differential surface heating. The two most 
important meteorological parameters that cause 
fumigation are: 

(a) the presence of an inversion - an effective lid 
or cap at some layer in the atmosphere which 
prohibits the upward_movement of air currents 
and so holds all pollutants beneath it; and 

(h) light winds. 

The Province of British Columbia has many unique 
features that contribute to the problem of air 
pollution. The extremely rugged terrain leaves deep 
narrow valleys which resist scouring out by atmospheric 
disturbances (cyclones). Many of these same valleys 
are partially covered by bodies of cold water that 
contribute to the frequency of low level or ground 
based inversions. The parallel mountain ranges at 
right angles to the prevailing westerly winds force 
the main air currents aloft and leave areas of light 
winds and little precipitation in their lee. In winter, 
particularly, cold masses of air from the north spread 
southward over the Province and become ensconsed in 
the valleys and on the leeward slopes, and are little 
affected by the storms that pass overhead. 
Studies and Canadian meteorological conditions have 
demonstrated that persistent light winds occur most 
frequently in the Province of British Columbia, most 
frequently in the valleys of the interior, and most 
frequently in the winter season (1). 

The frequency of inversions is another, and very 
important parameter, in the meteorology of air 
pollution. For ground based inversions an A.E.S. study 
(2) estimated that nighttime inversions occur on the 
British Columbia coast about no to 50% of the time, 
and in the interior, 50% of the time in winter and 
80% in the summer. Persistent inversions lasting 
throughout the daylight hours are relatively frequent 
only in the autumn when they approximate 10% of the 
time at both coastal and inland points. 
Since light winds and frequent inversions contribute 
to an air pollution potential in many areas of British 
Columbia, it is of the utmost importance that all



necessary precautions be taken in planning, engineering 
and siting new industry. In critical areas where 
meteorological information is inadequate, it is 
desirably to undertake a specific climatological 
monitoring program with as long a lead time as possible. 
This should be followed by a careful analysis of data 
in the light of planned levels, and types of emissions. 
Only in this way can one determine, in critical areas, 
the effects of Siting, exposure, slope, elevation and 
valley orientation on the future emission, and thus 
ensure that all possible precautions have been taken.



(l) Persistence of light winds in Canada; R.W.Shaw, M.S. Hirt 
and M.A.Tilley, 1971. 

(2) A Preliminary Climatology of Ground Based Inversions in 
Canada; R.E.Munn, V.Tomlain and R.S.Titus, Atmosphere, 
Volume 3, 1970.
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CHAPTER III 

PREVENTION RATHER THAN CURE 

A. IMPLEMENTING POLLUTION ABATEMENT REGULATIONS 

1. 

2. 

There are.two main approaches available to the 
Department of the Environment for implementing a 
pollution control program:

' 

(a) comprehensive resource management, and 

(b) the application of "best practicable technology" . 

to prevent and control the discharge of pollutants. 

The key principle of the first approach is to optimize 
benefits through rational resource management. It 
attempts to maximize the beneficial uses of water in 
a basin, or air in an "airshed". The finite limits 

.of the water or air resource to receive and "assimilate" 
wastes is determined. In theory, it is the ideal waste 
management approach, and hopefully will be a valid 
source of environmental management over the long term. 
Such principles are embodied in the Canada Water Act 
and the Canada Clean Air Act. 

The difficulty in applying this comprehensive approach 
immediately is the indeterminate state of knowledge 
relating to the capacity of the environment to 
"assimilate" wastes. This is true of some wastes from 
the petroleum refining and chlor-alkali industries 
which contain essentially non-biodegradable substances; 
these are not appropriate-components in a classical 
evalution of "assimilative capacity". Further, there 
is a growing suspicion that the subtle ecological 
changes brought about by the discharge of many 
substances into the biosphere_may be profound over 
the long term. Until a better capability is developed 
to understand and predict the potential inter-actions 
and relationships between the animate and inanimate 
components of'our environment, it is only prudent to 
be cautious. It will be necessary to proceed slowly 
and carefully in the use of the comprehensive approach 
to managing the ecosystem.

' 

Because many aSpects of "assimilative capacity" are 
unknown, it has been decided to follow a policy which 
will limit the discharge of cantaminants to the highest 
degree practicable. The best practicable technology 
approach means that the best proven technology, 
including consideration of economic factors, is used 
to contain and treat wastes at source.



Regulations based on best practicable technology 
represent minimum baseline standards, and will equalize 
the opportunity for an acceptable environmental quality 
throughout Canada. The equity aspect, however, does 
not hold in an area where, because of local conditions, 
more stringent local requirements might be necessary. 
In such areas, specific effluent or emission controls 
would be instituted in addition to those required under 
national baseline regulations. 
The national regulations developed for the mercury discharged in liquid effluents from the chlor-alkali 
industry emphasize the policy of containment at source. 
The national regulations for the petroleum refining 
industry will also emphasize the policy of containment at source. The best practicable control technology will be applied to the process as well as to waSte 
treatment facilities. Regulations will be updated 
to reflect both advances in technology, as well as 
new knowledge obtained on substances considered 
deleterious to the environment.



B. WATER POLLUTION CONTROL ASPECTS 

1. Legislative Basis 
The Fisheries Act provides the Federal Government with 
legislation for the direct control of water pollution. 
The Act prohibits the discnarge of deleterious 
substances into waters frequented by fish, or where 
such substances can pass into such waters. As a 
preventative measure the Act provides the power: 

(a) 

(b) 

(C) 

(d) 

to make regulations limiting the quantity, quality 
and circumstances under which otherwise deleterious 
substances may be discharged; 

for the courts to issue injunctiOns against 
continued discharge of pollutants; 
for the Minister to require an industry to provide 
plans of any new construction, modification or 
works that could result in the discharge of 
deleterious substances to water, and to require 
operating industries to submit information and 
samples; and 

for the Minister by order, with the approval of 
the Governor-in-Council, to require modification 
of a plan for construction or alteration of works, 
or in the extreme case, prohibit construction. 

A copy of the Fisheries Act is appended - Appendix 
"A" . 

2. Developing Regulations 

(6) Petroleum Refining Industry 

Discussions have been underway for a number of 
months between representatives of the Environmental 
ProtectiOn Service and the Petroleum Association 
for the Conservation of the Canadian Environment 
(PACE), which represents the Canadian petroleum 
refining industry. As a result of these 
discussions, the industry conducted a survey to 
determine the state-of-the-art of water effluent 
treatment for the industry. This information 
was gathered and tabled by the Association. 

On the basis of this state-of-the-art review and 
in consideration of the technology that is 
available to the industry and which is summarized 
in this Brief, a draft proposal applicable to 
newly-constructed refineries has been prepared 
by the Environmental Protection Service. A copy 
of this draft proposal, along with the rationale



that was used to develop the numbers, is included 
in Appendix "C" of this Brief. 

The draft was prepared in order to develop a 
document that would serve as a basis for discussion 
and it will be subjected to critical review. 
It is not intended to press forward with the 
promulgation of regulations based on this draft 
until such a review has taken place. Although 
it is probably technically feasible for existing 
refineries to meet the standards of the draft 
proposal, the cost would be considerably greater 
than for new "grass-roots" refineries. 

The discussions with the industry to date have 
been very helpful. However, to move forward, 
it was felt desirable to form an industry- 
government task force similar to the one that 
was formed to deve10p the regulations for the 
Pulp and Paper Industry. 

PACE, on behalf of the industry, has indicated 
that it would be prepared to sit down with the 
government team to develop effluent limits for 
the refining industry which would be achievable 
and, at the same time, substantially roll back 
pollution in this country. The Minister has taken 
the position that the "best practicable treatment" 
consistent with current technology be applied 
to every refinery in Canada. 

The purpose of this industry-government task force 
will be to investigate technical aspects of the 
industry to determine exactly what technical 
effluent parameters express the best practicable 
treatment. Discussions will be limited by certain 
constraints, viz.; 

1. That the policy of "best practicable 
treatment" consistent with current technolOgy 
not be open to negotiation, 

2. That the aim of this task force will be to 
determine what is the "best practicable 
treatment" for new "grass-roots" refineries 
and to arrive at appropriate numerical 
production losses, associated with such 
technology, in order that these can be 
identified as effluent limits. An 
investigation would then be made to see how 
this technology could be applied to existing 
refineries, bearing in mind that the ultimate 
goal of effluent quality is the same.



3. That the time-frame for compliance with the 
proposed regulations should not be negotiated 
by the task force, since it is felt that, 
in the case of older refineries, each will 
have its own specific problems which will 
determine the rate of abatement possible. 
The abatement schedule, or time-frame, for 
implementation, for existing refineries mu5t 
therefore be negotiated on a refinery-by- 
refinery basis. 

u. That the policy that all new refineries mus: 
apply the best practicable treatment 
consistent with current technology, whether 
the refinery is located on an inland stream 
or on the ocean, not be negotiated. 

Invitations to participate in these discussions 
have been sent to those provinces having expertise 
in the petroleum refining industry. Such an 
invitation has been sent to the Province of British 
Columbia. By involving the Provinces, it is hoped 
to avoid slowing dOWn any existing programs. 
The purpose of the National Effluent Regulation 
program will be to reduce pollution havens and 
will therefore lend support to adequate Provincial 
programs and strengthen and hasten inadequate 
programs. 

Before promulgating the final Regulations, each 
Provicial Government and each industrial company, 
will be canvassed for their technical reaction 
to the standards. 

It is not considered appropriate at this time 
to present specific data which might prejudice 
the terms of reference of the task force. However, 
some general technical aspects that pertain to 
water effluent control from the petroleum refining 
industry will be discussed in Chapter IV.



(b) Chlor-Alkali Industry 
The chlor-alkali mercury regulations have 
been developed in consultation with the 
Provinces, Industry and other Services of 
the Department of the Environment. It is 
foreseen that, in the near future, they will 
be updated to reflect recent advances in 
waste treatment technology. It is hoped 
that, by that time, scientists will have 
substantiated their concern over other 
deleterious substances which are discharged 
by the chlor-alkali plants in their liquid 
effluents. In future Environment Canada 
will encourage the recovery, instead of the 
disposal of the mercury used in the production 
of chlorine. 

A copy of the regulations is appended, 
Appendix "B".



C. AIR POLLUTION CONTROL 

1. Legislative Basis 

The Federal Government, by passage of the Clean Air 
Act on June 23, 1971, and its proclamation on November 
1, 1971, has been given_the authority to combat, reduce 
and control air pollution on a national basis. A copy 
of the Act is appended - Appendix "D". 

The three major objectives of the Clean Air Act are: 

(a) iective 1 
To promote a uniform approach across Canada and 
prevent "pollution havens". 

(b) Objective 2 
To make provision for the mechanism and 
institutions needed to ensure that all measures 
to control_air pollution can be taken. The Federal 
Government recognizes a direct responsibility 
of the Provinces in controlling air pollution 
by supplementing varying kinds of provincial 
legislation. The Act enables the Federal 
Government to enter into agreements with individual 
PrOvinces to conduct joint cooperative control 
programs either within a Province, or, in 
interprovincial problem areas. On the basis of 
such agreements the Federal Government is empowered 
to take direct action in certain situations. 
The Act provides for the delegation of 
administrative and enforcement authority to 
Provinces, and the Federal Government intends 
to work through provincial control agencies where 
this is possible. The Act also enables the Federal 
Government to deal with international air pollution 
problems. 

(c) iective 3 . 

To delineate a leadership role for the Federal 
Government by: 

— setting national emissiOn standards where there 
is a significant danger to health or where 
internatiOnal agreements_on air pollution control 
are involved; and 

- setting national emission guidelines to assist 
provinces and-local governments in developing 
uniform regulations across Canada. 

Federal Approaches to Air Pollution Control 

Environment Canada's approach to air pollution control 
is based on:



the control of new stationary sources based on the 
best practicable technology; 
the control of existing stationary sources within a 
negotiated period of time based on the best practicable 
technology; 
the control of urban air pollution adopting the air 
resource management approach. 
Under the Clean Air Act, the Federal Government has 
proposed National Air Quality Objectives for five major 
contaminants - sulphur dioxide, particulate matter, 
carbon monoxide, photochemical oxidants and 
hydrocarbons. Details regarding these objectives will 
be found in Appendix "E". 
The proposed maximum tolerable level for the above 
mentioned contaminants will be announced in the near 
future.” 

The Development of Air Pollution Control Guidelines 
The air pollution control guidelines to be developed ' 

for all industries will emphasize containment at source, 
and will incorporate both production process data and 
the capability of pollution control equipment. The 
suggested emission rates will be the theoretical 
quantity of gaseous or particulate emissons calculated 
from the total production rate of a particular operation 
and the efficiency of appropriate collection devices. 
Some preliminary information is provided on emission 
rates and characteristics from various petroleum 
refining operations. This information is appended 
in Appendix "H". 
The overiding consideration in assessing the suitability 
of the emission will be the ground level concentrations 
or concentrations at the receptor. These are normally 
calculated for single point or multiple point sources 
using Brigg's or Holland (1) plume riSe and Pasquills 
Gifford (2) dispersion equations. ' 

The values thus obtained should not exceed the maximum 
acceptable levels for the proposed National Air Quality 
Objectives. 
Information from the Atmospheric Environment Service 
suggests that light winds and frequent_inversions 
contribute to an air pollution potential in many areas 
of British Columbia. Extra precautions should, 
therefore, be taken in planning, engineering and siting 
new industry. Although specific meteorological data 
in a given area may be lacking, considerable general 
information is available to permit initial calculations



for determining the potential effects of locating 
industries in critical areas. Under special conditions 
however, mOnitoring and collecting meteorological data 
may be the only recourse. The meteorological conditions 
existing in British Columbia have been considered in 
Chapter II.
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CHAPTER IV - TECHELCAL ASPECTS 

A. PETRQLEUM REFINING INDUSTRY 

1. Water Pollution control 

(a) 

(b) 

Introduction 
A modern petroleum refinery is a complex 
combination of inter-dependent operations and 
processes which convert crude oil into finished 
saleable products. The choice of the processing 
units will vary from one refinery to another and 
will be determined by the desired slate of off- 
takes. Because the demand for products may vary 
considerably from one location to another, the 
units making up the overall refinery process may 
vary also. Moreover, the slate of off-takes may 
change continually due to economic considerations. 
As prices for finished products rise and fall, 
the economic incentive to produce these products 
will fluctuate. In addition, technological changes 
outside of the refining industry may make certain 
products obsolete or create new product demands, 
e.g. high octane aviation gasoline has been largely 
displaced by modern jet fuel. 

The wide variation of process schemes and 
feedstocks used in the petroleum refining industry 
makes it very difficult to predict "an average" 
analysis of the water effluent. Most plants,- 
however, employ unit processes that are similar 
in nature, i.e. product storage, crude oil 
distillation, vacuum distillation, catalytic, 
thermal, or hydro cracking, desulphurization, 
coking and wet-treating. Although there are many 
variations for each of these processes, each 
category has certain-unit operations, such as 
steam-stripping and condensing, etc., which are 
common. This makes it possible to predict fairly 
accurately the type of pollutants that are likely 
to be produced from a given-unit. 

Pollutants 
Water quality contaminants that are likely to 
be found in liquid effluents from petroleum 
refineries include: 

(a) Oil and Water-Oil Emulsions 
(b) Phenols 
(c) Sulphides 
(d) Ammonia 
(e) Cyanides 
(f) Suspended Solids——



(C) 

(9) HeaVy or Toxic Metals
I Certain water quality parameters are also likely 

to be affected, viz: 

(60 PH 
(b) Oxygen Demand 
(c) Temperature 
These pollutants along with their effect on aquatic 
life have been discussed in detail in Chapter 
II-B of this brief. 
A description of the most common refinery process 
units and their associated pollutants is outlined 
in the 0.5. Department of the Interior's Report 
"The Cost of Clean Water", Volume III, Industrial 
Waste Profiles No. 5 - Petroleum Refining. The 
section of this publication relating to refinery 
processes and their contaminants is to be found 
in Appendix "F" of this brief. 
Effluent Sources and Classification of Liguid Waste 
Liquid effluents from petroleum refineries 
generally fall into several categories, viz.: 
(i) Oil-free Water 

This category is made up of wastewaters that 
have not come into contact with oil and 
therefore are not subject to treatment. 
Examples of this would include unpaved areas 
in non-process or non-tankage areas, water 
from paved utility areas such as boiler' 
plants, water treatment units, air compression 
units, etc. that do not include oil-handling 
equipment, and once-through cooling water 
that is used exclusively for treated gaseous 
products (C5 and lighter) and which does 
not contain other contaminants such as 
sulphides or ammonia.



(ii) 

(iii) 

Cooling Water 
Petroleum refinery cooling water systems 
are either once-through or circulating 
systems, or perhaps a combination of the 
two systems. Despite efforts to prevent 
the contamination of cooling water which 
results if it comes into contact with oil 
or oil products, small leaks in the tubes 
of water-cooled heat exchanges generally 
result in it containing small concentrations 
of oil and water-soluble organics which can 
cause an oxygen demand. Cooling water will 
also usually contain chromates and/or 
phOSphates and perhaps algaecides. These 
will depend on the extent and type of cooling 
water treatment used. In terms of the 
quantity of water used or circulated in a 
petroleum refinery, by far the greatest 
volume is used for cooling, or heat removal 
purposes. Therefore in once-through cooling 
water systems, although the concentrations 
of contaminants may be very small, the 
quantity of contaminants discharged in lbs/day 
(because of-the vast water circulation rate) 
can be extremely large.

' 

Process or'oily Water 
This water, although relatively small in 
volume compared with cooling water, is water 
derived from and used in the processing 
operations. It is almost always heavily 
laden with various pollutants since it has 
come into intimate contact with oil streams. 
Some of this water which is withdrawn from 
various process towers and vessels contains 
a large quantity of hydrogen sulphide and 
ammonia and is called "sour water", or "sour 
condensate“ if its origin is from condensed 
steam. It is usually necessary to treat 
this sour water in the process area before 
discharging it to the process water sewer. 

Examples of process water that should normally 
be routed to the oily water sewer system 
are effluents from undiked and diked tank 
areas, tank bottom draw-offs, paved process 
area drains, cooling water from hot pump 
pedestals, glands and compressor jackets, 
desalter water, caustic and water-wash drains 
that are used to scrub finished products, 
plus many other sources.



(iV) 

There are also likely to be a wide range 
of miscellaneous effluents from process 
areas, most of them containing chemical 
contaminants. To differentiate from the 
contaminants that have been mentioned 
heretofore, these special contaminants can 
include amines which originate in treating 
units designed to remove hydrogen sulphide 
from process streams, spent acids from 
alkylation and treating units, acid sludge 
from heavy oil-treating units, inhibitors 
which are usually oxidyzing agents and which 
are injected into process products and process 
streams to inhibit auto-oxydation and 
polymerization, Furfural and MEK from lube 
oil plants and chemical cleaning wastes. 
Special handling and disposal methods are 
usually required for these chemical effluents 
and they should not normally be allowed to 
enter the process water. 
Ballast Water 
Refineries which are located on navigable 
waters generally ship at least part of their 
finished products in tankers and barges. 
These vessels will arrive at the refinery 
empty but, in order to make navigation and 
manoeuvering possible, are partially filled 
with water to increase the ships draught. 
This water which can be highly emulsified 
and contaminated with oil must be discharged 
before finished product can be loaded. 
Cleaning of the ship's-tanks is also sometimes 
necessary when the vessel is changed from 
one product service to another. In the past 
it has been common practice to discharge 
ballast water at sea; however, tighter 
controls are likely to make this practice 
unacceptable. 
Ballast water is not generally recognized 
by the industry as a process stream, even 
though it is necessary to receive the ship's 
ballast in order to load finished product. 
It is sometimes argued that this water did 
not come from within the refinery operation, 
and therefore the refinery should not be 
responsible for it. However, since product 
shipments by barge or tankers generally 
result in an ec0nomic benefit because of 
bulk shipment costs and since ballast water 
can be highly toxic, it is conSidered 
reasonable to require adequate treatment.
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Ballast water may be fresh water, salt water 
or a mixture of the two. Contaminants can 
be silt, finely divided rust and precipitated 
Chemicals which are used in tank Cleaning, 
oil and water-oil emulsions. :The oil 
contained in ballast water can range from 

igaSOline to heavy cracked fuel oil; 

Ballast water that is discharged from gasoline 
and light oil tanks will contain little oil. 
until the end of pumping. Ballast water 
7which is discharged from a tank that contained 
heavy fuel oil may have oil dispersed 
thronghout its entire volume,, This is also 
similar fOr the emulsions that result fromw 
'tank cleaning. 

Storm Water 
It is inevitable that in areas where the 
processing or handling of oil is carried 
out, the ground surface will_With-timeg 
acquire a film of oil. This oil will he 
lifted and swept along with-run—off water 
whenever a storm occurs; The quantity of 
oil in the water run-off is likely to be 
much greater during the initial run—off 
period than after a long period of raino 

Since the oil film.is likely to contain the 
whole spectrum of contaminants commOn to 
these oilsi'adequate‘retention facilities 
and/or treatment facilities muSt be provided 

‘ for this water. 
~Sanitary Wastewater 
Because of the large number of people that 
are usually employed at an oil refinery, 
domestic wastes should be adequately collected 
and treated before discharge; Experience 
has shOWn that generally it-is more effective 
and frequently more economical to treat the 
:Wastes from the various water categories 
individually; Special effOrts therefore 
are usually made to segregate and treat 
'sanitary wastewaters separately. 

A comprehensive summary_of the collection 
and treatment considerations for the various 
'water categories is contained in the American 
Petroleum Institute's Manual on the Disposal 
of Refinery Wastes, Chapter 3, lst edition 
~_1969.‘ 

7
,

‘



(d) Water Requirements and Water Re—use 
Information taken from the U.S. Department of 
the Interior's publication "The Cost of Clean 
Water", Volume III, Industrial Wastes Profiles 
No. 5 - Petroleum Refining (1), indicates that 
the total water used in U.S. petroleum refineries, 
including re-cycle, increased from 11.3 billion 
gals./day in 1954 to 16.8 billion gals./day in 
1964, an increase of “8.5%. -Water intake during 
this same period increased only 13.2%, indicating 
a substantial increase in water re-use. The crude 
oil capacity increased 27% during this period, 
while the value added by manufacture increased 
70%. 

The portion of this publication dealing with water 
and use and its re-use is included in this brief and 
is to be found in Appendix "G". ' 

The point that is being made is that more products 
are being produced with less water. Because the 
technology and the product off-takes in Canada are 
very similar to that of the U.S., it is reasonable 
to assume that this trend applies in our country also. 
A 1955 survey of 102 U.S. refineries indicated an 
average effluent of 374 U.S. gals./bbl. of crude 
processed. A 1959 survey of 182 U.S. refineries 
indicated an average water use of 170 U.S. gals./bbl. 
An interpretation of a lot of data indicated that older 
refineries discharged approximately 200 U.S. gals of 
waStewater/bbl. of crude, while a typical refinery 
discharged 100 U.S. gals./bbl. On the basis of the 
data used, a new refinery used only 50 U.S. gals./bb1. 
of crude processed. 
The conclusion was made, in this U.S. Dept. of the 
Interior report, that as larger and more integrated 
refineries are built, the wastewater effluent unit 
volume, or water usage, will decrease even further. 
It is presently possible to build refineries that use 
no more than 21.6 Imp. gals. (25.9 U.S.gals.) of 
water/bbl. of crude processed. This figure corresponds 
to 15 Imp. gals./minute/1000 bbls. of crude. Several 
refineries have been built in Canada recently within 
this water usage value. 
The question may be asked "What's wrong with using 
water?". The reply is based on the fact that the water 
is seldom returned in its original condition. The 
quantity of oil, and therefore other associated 
pollutants, that is discharged per unit of oil processed 
increases with the unit water usage. This statement 
is supported by a recent survey (December, 1970) that



was made on the quality of refinery effluents in Western 
Europe by Stichting Concawe in The Hague (9). 

The surVey is based on information obtained from 82 
refineries in the Western European countries which 
have a total refining capacity of 7.9 milliOn bbls./day. 
This is roughly 80% of the total refining capacity 
of Western EurOpe and represents a total crude capacity 
which is approximately five times that of Canadian 
refineries. - 

~
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On the basis of the data gathered and summarized in 
this report, it was concluded that: 

(a) The BOD and oil loads when applying gravity 
separation only are approximately equal for 
European and U.S.A. refineries. 

(b) The influence of treatment procedures in U.S.A. 
refineries is less pronounced than in European 
refineries. _ 

(c) When biological treatment is applied BCD loads 
are appreciably lower and the oil and phenol loads 
much lower in European than in U.S.A. refineries. 
The phenol loads in European refinery effluents 
are also much lower than in U.S.A. refineries, 
when no biological treatment is applied. 

It is further stated that the reason for the load 
reductions is due not only to the secondary treatment 
facilities but also because of the necessity in Europe 
of applying recirculation, hence reduction of the 
quantity of water used. It goes on to say that in 
refineries where mainly air cooling is applied, and 
hence the amount of water used is very limited, the 
loads are lowest. A plot is then'made in Fig. l of 
this report(included as Fig.1 in Appendix "G") which 
shows the waste load of oil plotted against the quantity: 
of water used. The limited data available for Canadian 
refineries show a similar trend. 
It can therefore be stated that the quantity of oil 
that is discharged from a refinery process measured 
in lbs./day is a function of the.quantity of water 
used per unit of through-put. It is obvious that a 
significant reduction in pollutants from refinery 
complexes which use large quantities of water, will 
not be possible unless the water usage rate is reduced. 
Because water used for cooling and condensing purposes 
represents Such a large percentage of the total water 
intake, i.e. 81% for U.S. refineries in 1964, compared 
to only 6.1% fOr process water (1), this can only be 
accomplished by a large increase in the quantity of 
‘cooling water that is recycled through cooling towers. 

The comparison made in the Concawe report is between 
European and U.S.A. refineries. As stated earlier



however, because the technology and the required product 
slates for United States and Canadian refineries are 
so similar, the conclusions are considered valid for 
Canadian refineries as well. 
Humble oil is presently in the middle of a multi—million' 
dollar program that will greatly improve the effluent 
quality from their 450,000 bbl./day refinery at Baton 
Rouge, Louisiana (2)(3)(u). This refinery is the largest in North America, the third largest in the 
world, and is considered one of.the most complex in 
the world. It originally came on stream in 1909 and 
so it contained all the problems that are encountered 
when water effluent quality must be improved in an 
older refinery. 
As part of this program, a project has just been 
completed that has resulted in a reduction of wastewater 
volume of 90%. A corresponding reduction of 80% in 
the oil being discharged to the Mississippi River was 
realized without any additional downstream treatment 
facilities (2). End of pipe treatment facilities will 
eventually be installed to give an even further 
reduction of contaminants. Another large Louisiana 
refinery, the Cities Service refinery in Lake Charles 
is in the midst of a major project that will reduce 
the quantity of water used by as much as 99%. 

Reducing the quantity of water used in a refinery has 
a double barrelled effect on any water effluent control 
program. Besides reducing the guanitity of contaminants 
in the effluent directly, it also reduces the volume 
of water to be treated thereby facilitating the final 
treatment processes. 
(e) Design Considerations to Reduce Hate; Usage 

The design engineer has several avenues open to him in the design of a new "grass-roots" refinery 
based on minimum water usage. The same principles 
apply if it is required to reduce the water usage 
rate in an existing refinery, however, it should 
be realized that the costs_necessary to attain 
the same levels of water usage will be considerably 
greater than for a new refinery. 
The basic principles that must be followed to 
achieve low water usage rates are: 
(i) Water Recycle 

It has been mentioned previously that the 
largest use of water in a refinery is for 
cooling and condensing purposes, i.e. to 
remove heat. Two systems are generally
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-available to do this, the-once-through cooling 
water system and the re-cycled cooling water 
‘system. ' ' - 

, 

r* I 

'It has been shown that once—through cooling 
water systems because they result in higher 
water discharged rates ultimately result 
in greater loads of pollutants leaving with 
the water effluent. It is therefore desirable 
to reduce the quantity of water that is 

ordischarged from the Cooling water_system. 
This can be done by recycling the water 7 

through a cooling tower, thereby transferring 
Vthe heat to the air. I 

When a ciclating cooling water system is 
,used, the dissolved solids content in the 
water will be constantly concentrated because 
pure water is being evaporated from the 
system to effect the cooling. Water_is also 
lost by windage, or physical entrainment 
out-of the tower.‘ Make—up-water is therefore 
added to compensate for the water losses 
and at the same time blowdown cr drawoff 
water is constantly being withdrawn to 
maintain a satisfactory solids level in the 
water. ' 7 

If the solids content becomes too highy the 
process coolers and condensers will scale 
up rapidly. _Extremely high blowdcwn rates 
necessitate high water make-up rates and 
are undesirable because of the high make» 
up water treatment costs. Thus, the final 
design is usually an optimum combination 
of controlling the system‘s solids

' 

concentratiOn at a reasonable cost for 
treating chemicals. ‘This optimum is a 
function of the make—up water characteristics, 
rthe_temperature level of the cooling system. 
'and the size of the system (5). 

It is difficult to generalize but typical 
syStems are designed so that the dissolved 
Solids_content in the water being circulated 
is between 3 and 7 times the solids content 
*of the make-up water. Such a system is said 
to have 3 to 7 cycles of concentration. 

It is sometimes argued that by Concentrating 
the cooling water the toxic effect of 

-chromates, or other cooling water inhibitors, 
is made more severe than in a once-through 
system. The 250;OOO bbl./day Cities Servive 
refinery at Lake Charles, Louisiana, is
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presently installing a chromate recovery 
system on the cooling water blowdown that 
utilizes the ion exchange principle. 
Virtually 100% chromate removal can be 
realized. This is the second chromate 
recovery system to be installed at this 
refinery complex, the first system being 
installed several years ago in their butyl 
rubber plant (6). . 

Based on the experience from this first 
chromate recovery system, a second, larger 
unit is to be installed as part of this 
refinery's multi-million dollar water 
reduction scheme. Reduced water treatment 
costs, as a result of this recovery system, 
are expect to provide a 7-year pay back 
period for this facility. 
Water Re-use 
It is possible, though not commonly practised, 
to increase the re-cycling of process water 
in the process area. For example, high 
phenolic waters and waters containing high 
concentrations of sulphides and ammonia can 
and are being used as make-up water to the 
crude oil desalter without ill effect. In 
some North American refineries treated process 
water is being used for cooling water make- 
up requirements. This can have a beneficial 
effect because the residual oxygen demand 
in the process waters tends to keep the 
oxygen content in the cooling water at a 
very low level, thereby reducing cOrrosion. 
Obviously, any recycling of process water 
that can be accomplished without adversely 
affecting product quality should be 
encouraged, since it not only reduces the 
quantity of water that must be treated but 
also reduced the actual pounds of pollutant 
that must be removed. 

(iii)Air Cooling 
The processing of crude oil into finished 
products requires the addition of a 
significant quantity of heat. This heat 
is supplied by burning fuel in process 
heaters. The oil needed to supply the 
refinery heat requirements will vary from 
refinery to refinery but is in the order 
of approximately 5% of the products produced.
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the heat exchanger train (1). 

'speed and increasing the pitch of the fan 

In order to stay in equilibrium, it is 
'necessary to remove this same_quantity of 
heat one way or another._ Conventional 
refineries have relied on water to provide 
this cooling. with circulating cooling 
Systems, heat is transferred to the air by 
means of a cooling tower. 

It is also possible to remove this heat 
directly with air. It is theoretically 
possible to remove all heat in this way and 
this is being done in at least one Canadian 
refinery. more_likely, however, air cooling 
can be used in combination with circulated 
cooling water to provide an economical and 
flexible heat removal system. 

The principle of air cooling can also be 
used to remove heat from warm cooling water 
return streams in place of a cooling tower? 
This method uses a forced air flow over a 
bank of finned tubes through which the cooling 
water return is passed. The heat is . 

transferred from the water through the tubes 
to the air by convection and radiation. 
The greatest advantage of such a closedeloop 

‘ cooling system is that solids bUildcup in 
gthe cooling_water is eliminated since no 
water is lost, thereby minimizing water makee 
'up requirements. Another advantage is that 
with such a closed system extremely high 
quality cooling water can be used and 
corrosion can be virtually eliminated in 

Some people may argue that air-finned coolers 
cannot be used extensively without causing 
a noise problem. This is not necessarily 
true.‘ It is generally accepted that the 
noise level from a fin-fan cooler is a 
function of the r.p.m. of the fan. Increased 
fan Speeds generally produce more noise. 
It has been found that by reducing the fan 

to compensate; noise levels can be 
significantly reduced (7). In extreme cases, 
it may be necessary to provide sound baffles 
around the air coolers-to deaden noise, but 
this is not necessary in most Cases. 

Ineplant Waste Load Reduction 

Simple changes can usually be made in both 
equipment and in operating procedures that 
can have a significant effect on the quantity
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of water and on the_wastes that are discharged 
from the process area. Since these types 
of improvements not only reduce the volume 
of water to be treated but also reduce the 
quantity of pollutants discharged, they 
represent an economic benefit when compared 
to conventional treatment costs. 
Again referring to the experience in the 
'Humble Oil refinery at Baton Rouge (2)(3)(4), 
some of the more significant water reduction 
items included: 
1. Cooling water from pump jackets that 

was normally sewered was reduced by 
95% by installing new piping systems 
to return pumped jacket water to the 
cooling tower. This allowed the cycles 
of concentration in existing cooling 
water towers to be increased from 1.5 
to 2 cycles without making any other 
changes. 

2. Approximately 600 gals./min. of steam 
condensate was recovered and returned 
to the boiler feed water system, 
resulting in an economic benefit. 

3. The volume of water used in washing_ 
alkylation reactor product can be reduced 
150 gals./min. by installing a re—cycle 
System. - 

u. Cooling tower blowdown will be used 
on a trial basis in the fire and utility 
water systems. 

5. 500 gals./min. of once-through water 
which was used to cool hot desalter 
brine by direct contact will be replaced 
with a new shell and tube exchanger 
to heat incoming desalter water with 
the effluent. This will result in an 
attractive economic return, based on 
heat savings. 

6. Replacement of existing sampling systems 
with enclosed, continuously purged 
systems, which utiliZe 3-way valves, 
will eliminate purging of sampling lines 
to sewer. This is also beneficial from 
an air pollution stand point. 

Final Treatment of Liquid Effluent Streams 

There are an ever-increasing number of processes 
and systems for removing pollutants from effluent 
water systems. The final choice of treatment 
facilities will depend on the specific problems 
that need to be corrected, the degree of treatment



that is to be attained, the relative costs of 
the treatment facilities and the individual 
preferences of each cempany. No attempt will 
be made to recommend a preferred system, since 
each situation is likely to be different.

I 

:The main treatment methods that are being used 
,successlly in the refining industry will,‘ 
however, be reviewed briefly. ’ 

(i) Sour-water Stripping 

Typical sOur Waters, or sour condensates, 
are aqueous solutions COntaining NH .and 
rags which may contain as much as 10,000 PPM 
of H28; _The lower ratio of NHS to H28 can 
vary considerably but for modern refineries 
that employ desulphurization and hydro» 
,cracking techniques the average is about 
1.5. ‘ 

z .

‘ 

An excellent review of the theory behind 
the design of Sour water strippers is given 
in Milton R. Beychok's book "Aqueous Wastes 
from Petroleum and Petrochemical Plants", 
p. 158 and ff.(5). No attempt will be made 
'in this section or reproduce all the 

p-information that is contained in this book. 
However, some of the main points will be. 
discussed, '

- 

The sclubility of ammonia in water at 20 
: 
degrees C is roughly 100,000 ppmt H28 is, 
very much less soluble in water than NH3 
and therefore H28 is more readily removed 
infa stripper. ~As the sour water is stripped, 

_ 
the residual NH3 to Hzfi ratio increases and 
‘the Solution becOmes more alkaline. 

~
~ 

The problem of ammonia as well as H28 in 
sour waters has increased relatively recently 

, 

with the adVent of catalytic desulphurizatiOn 
processes and hydro-Cracking. Nitrogen 
~containing hydrocarbons, upon treatment with 
hydrogen, will result in large amounts of 
ammonia being formed along with H28. These 
‘two products both end up in water, or 
_condensate, that has come in intimate contact 
with the hydrocarbon. 

There is a commonly—held belief that 
~ 

- acidification of sOur water reduces the steam 
“4r; _" consumption for a given 8 removal. The 

' ‘ 1‘ 
‘ 
acid, in effect, fixes the N33 in the form 

r of (NH4)ZSO4 thereby making removal



impossible. Total NH3 fixing (i.e. 0% NH; 
removal) occurs at_pH's in the range 6.5 
to 6.8. Because N can be acutely toxic 
to_fish at low concentrations, it is- 
desireable if ammonia removal can be 
accomplished in the sour water stripper also. 
Acidification of the sour water stripper 
feed should therefore be discouraged. 
The longstanding rule-of-thumb for designing 
sour water strippers, i.e. "Heat the water 
to its boiling point at the desired operating 
pressure and provide additional stripping 
steam of about 0.5 lbs./ga1. of tower feed" 
is adequate for H S removal but is not 
sufficient for good ammonia stripping (5). 
Data contained in Table 20 of Mr. Beychok's 
book indicate that steam quantities in the 
range of 1.0 - 1.5 1bs./gal. feed are 
required to remove 95% of the ammonia. This 
will result in bottom temperatures of 
approximately 230 degrees F for a column 
pressure of about 6 PSIG. 

If the concentration of ammonia in the feed 
is very high, 95% removal may not be 
sufficient to avoid an acutely toxic effluent. 
There are at least two refineries in North 
America that achieve ammonia concentrations 
in the stripper bottom effluent of 20 PPM 
or less consistently by using steam quantities 
of approximately 2 1bs./ga1. feed. The 
ammonia concentration in the stripper feed 
in both cases was approximately 10,000 ppmw 
Because sour water stripper bottoms represent 
only a fraction of the total refinery liquid 
effluent, ammonia levels are usually reduced 
below the acutely toxic level by dilution 
with other process water streams. This level 
of ammonia removal will ensure virtually 
complete sulphide-removal. 
There is very little data available concerning 
the removal that can be achieved by stripping 
for other contaminants such as phenols and 
cyanides. Beychock however does indicate 
that phenol removals in the order of 20% 
can be expected (5). HCN will probably be 
removed along with H S in the initial stages 

- of stripping prior to the sour water becoming 
alkaline. In any event, at least one North 
American refinery achieves a final effluent 
that is not acutely toxic to fat head minnows 
by providing good sour water stripping (i.e.
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2 pounds of steam per gallon of feed) and 
subsequent biological treatment of the 
combined refinery waste water. The ammonia 
concentration in the stripper feed in this 
instance was approximately 10,000 ppm. 

API Separators 
Gravity separation to remove settleable 
solids and to remove free oil is a necessary 
first step in the treatment of refinery 
wastes. The functioning of this type of 
separator depends on the difference in the 
gravity of oil and water. The gravity-type 
separator will not separate substances in 
solution nor will it break emulsions. The 
effectiveness of the separator depends on 

' the temperature of the water, the density 
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-and size of the oil globules and quantities 
and_characteristics of the suspended matter 
present. ' 

The American Petroleum Institute (API) have 
been active for a long time in the study 
of oil water separators. Their latest design 
recommendations and construction details 
are set forth in Chapters 5 and 6 of the 
API Manual on the Disposal of Refinery Wastes 
(12)(13). 
Equalization Facilities 

The liquid effluent from a petroleum refinery 
frequently varies both in flow and in 
composition. With so many process units 
involved in a typical refinery nearly always 
one of these units is partially upset. Even 
if all.the units are running smoothly, 
intermittent drainings and discharges_can 
cause slugs of contaminants in the process 
water leaving the refinery. - 

If the secondary treatment facilities are 
biological in nature, some means of smoothing 
out the fluctuations is necessary prior.to 
entering the treatment facilities. Since 
biological treatment depends on living 
"organisms for its efficiency, adequate 
precautions must be taken that these organisms 
are not killed or injured by changes in 
composition of the feed stock. Failure to 
do this can result in wide fluctuations in 
the quality of effluent leaving the secondary 
treatement facilities. The provision of 
large equalizing ba31ns which are located
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upstream of the biological treating facilities 
and through which all incoming effluent must 
flow, is one means of ironing out these 
fluctuations. The ponds are_cOmmon1y sized 
for a 2u-hr. retention time. One design 
provides that the influent is equally 
distributed around the periphery of the pond 
by means of weirs. Water is withdrawn from 
one location only in the centre of the basin._ 
This ensures that all the effluent must flow 
from the periphery to the centre of the pOnd 
resulting in an almost uniform composition 
entering the biological treater. 
Storm-Water Holding Facilities 
Economic considerations generally rule out 
constructing effluent treatment facilities 
that can handle storm run-off water as it 
is collected. Because storm waters represent 
an intermittent flow, it has become common 
practice to provide a storm retention pond 
upstream of the API separator to retain run- 
off that exceeds the capacity of the water 
treatment facility. If proper design 
procedure has been followed, the accumulated 
waste water can be subsequently worked-off 

.gradually. Generally, the storm surge pond 
should.be sized for the storage of several 
hours accumulation at the maximum rainfall 
rate, for release during dry weather. 
Air Flotatign 
The purpose of the dissolved air flotation 
process is to clarify wastewater by removing 
suspended matter, both oil and solids (5). 
This is accomplished by dissolving air in 
the water under pressure and then releasing 
the air at atmospheric pressure in a flotation 
tank or basin. The sudden reduction in 
pressure results in the release of microscopic 
air bubbles which adhere to the suspended 
matter, causing it to float to the surface

_ where it can be removed by skimming. -~ 

Chemical flocculating agents such as iron 
salts, alum and organic polyelectrolites 
often help to improve the effectiveness of 
the air flotation process. 
Because the suspended oil and solids contain 
organic matter, their removal not only 
clarifies the waste but decreases the oxygen 
demand. In addition, the dissolved air can
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react with oxygen-demanding contaminants 
thereby achieving an oxygen demand reduction 
in the waste. 

The process, with floculating agents, can 
also be used to treat oil emulsions 
successfully. The clarified effluent may 
require further treatment in a biological 
unit or may be discharged directly as a final 
effluent, depending on the BOD content and 
effluent requirements. 

The American Petroleum Institute discusses 
air flotation as well as two other treatment 
methods, namely Filtration_and Flocculation, 
in Chapter 9 of their “Manual on the Disposal 
of Refinery Wastes" (16). 

Biological'ndation 
Several types of biological treatment are 
used successfully in the treatment of refinery 
wastewaters. All of these treatment methods 
require the prior removal of oil by at least 
API separators. _If emulsions are present, 
treatment with air flotation is a necessary 
prerequisite. The pre—removal of_toxic 
contaminants such as sulphides, cyanides 
and ammonia is also essential. A general 
'comparison of the relative.merits of 
biological'treatment methods and their ' 

_ 
applicability to_different.wastewaters 
follows: 

l._ Oxydation Ponds 
The use of oxydation ponds, or holding 
basins for the secondary treatment of 
liquid effluents is fairly common in 
the refining industry where land is 
plentiful, and cheap. To be effective, 
the pond must have a large surface area. 

Bacteria in the pond utilize oxygen 
which is supplied by atmospheric 
reaeration at the pond surface and from 
oxygen producing algae in the pond to 
oxydize biochemically the incoming 
waste. In doing so, they will produce 
-fi20, C02, and perhaps NH3. The 
production of oxygen_by algae occurs 

.as a result of synthesis of cellular 
protoplasm from carbOn dioxide in the 
presence of Sunlight. Therefore to 
be effective, the ponds must be



relatively shallow. The treatment cycle 
produces additional bacteria and algae 
growth as well as energy. 

Oxygen demand removal in an oxydation 
pond is limited by the lack of mixing 
which limits the oxygen transfer 
capacity. Temperature also plays an 
important part on the efficiency of 
the pond with removal in the winter- 
time as low as half that in the 
summertime. A reasonable way of meeting 
both summer and winter requirements 
is to provide multi-cell ponds in 
parallel. This allows cleaning and 
maintenance of the cells that are not 
in use during the summer. Turbidity, 
coloured wastes and emulsions can also 
block part of the light transmittance 
and therefore reduce the production 
of oxygen by algae. Normally, very 
little biological sludge is produced 
because of the organic loadings. What 
sludge is produced generally settles 
in the pond. 
The 5-day BOD removal rates for Oxydation 
Ponds that are generally accepted by 
industry are between no and 100 ' 

lbs./day/acre of surface, although 
removal rates as high as 225 
lbs./day/acre have been reported (5) 
The floor of the ponds should be made 
impermeable to avoid seepage. This 
can be done by using clay, asphalt or 

.polyethylene sheeting. Influent pipes 
.are generally located in the centre 
of the pond so as to provide adequate 
mixing for any wind direction. 

Oxydation ponds have been used as the 
sole secondary treatment method of 
refinery wastes and also as a polishing 
step for the effluent from other 
-biological waste treatment processes. 

Calculation methods for designing 
oxydation ponds are given by Beychok 
in his book "Aqueous Wastes from 
Petroleum and Petrochemical Plants", 
p. 237 and ff. (5). Oxydation ponds 
are also discussed in detail in Chapter 
13 of the American Petroleum Institute's 
"Manual on the Disposal of Refinery 
Wastes" (l7).



Aerateg‘Lagoons 
PreViOUS'diSCUSSiOnS have indicated 
that OXydation ponds, because they 
utilize the photOsynthesis process, 
are limited to fairly shallow depths, 
and require a large surface area.for 
effective treatment. 
More effeCtive oxydation results if 
the surface of the ponds is aerated 
\mechanically; This results in deeper 
ponds, shorter retention periods and 
less surface area. 

Aerated lagoons differ from an activated 
sludge System in the degree of mixing 
and the quantity of energy required 
for the process. In an aerated lagoon 
or basin, the surface aerators are 
designed simply to transfer oxygen into 
'the waste. This is accomplished with 
a relatively low amount of energy. The completely mixed and aerated sludge 
system requires energy to mix the 
contents of the tanko ~This requires 

T‘much more energy than that simply 
', necessary to transfer oxygen. ' 

-Aerated lagoons are also unigue in that 
'the effluent from the lagoon is not 
settled prior to discharge, since it 

’.is not necessary to recirculate the 
ibiological solids. This can result 
in high suspended solids levels in the 
effluent which may'not comply with water 
’effluent quality standards. It is, 

y 

of coUrse, possible to clarify the 
effluent downstream of the aerated 

‘lagoon and to waste the recovered sludge. 

An aerated lagoon is capable of removing 
between 55% and 90% of the 5-day BOD, 
depending on the wastewater temperatures 
and treatability. ‘Beychok reports that 
they may achieve oxygen demand removals 
of between 200-600 lbs./day/acre, which 
is approximately 3 to 8 times better 
.than could be expected from simple 
oxydation pOnds (5). The removal rates 

‘are much less, however, than can be 
achieVed in trickling filters or 
activated sludge units.



Eckenfelder and O‘Connor present design 
calculation methods in their book, 
flgiological Waste Treatment" (1961), 
pp. 19a, ff. (8). However, Beychok 
more recently has concluded that there 
are insufficient published data on 
aerated lagoon systems from which to 
formulate any general design criteria. 
Activated gludge Processes

I 

There are many variations of the 
activated sludge process. All of them 
have in common the contacting.of the 
aqueous wastes with highly concentrated 
previously synthesized microbial sludge 
that is highly active in absorbing 
colloidal and suspended waste matter 
from the aqueous stream. Oxygen is 
supplied by mechanical aeration, diffused 
air systems or other means. Part of 
the biologically-degradable waste is 
converted to oxydized products, while 
the remainder is converted to new 
microbial sludge. 
The basic activated sludge process 
consists of an aeration tank followed 
by a sedimentation tank. Part of the 
floculant microbial growth that is 
removed in the sedimentation tank is 
re-cycled back to the aeration tank 
to maintain the desired concentration 
of active micro-organisms. The excess 
sludge is wasted on a continuous basis. 
The activated sludge process is a system 
of living organisms and is relatively 
sensitive to shock loads of any kind. 
As stated earlier, the provision of 
properly designed and sized equalization 
facilities can greatly reduce these 
shock effects. In addition, adequate 
pre—treatment of the wastewater must 
be provided to remove oil and toxic 
conwonents. The pre-treatment units 
frequently required are gravity 
separators and air flotation units to 
remove oil, plus adequate sour water 
stripping to remove sulphides, mercaptans 
and ammonia. The high rate and degree 
of organic stabilization however, that 
is possible with activated sludge units 
has made them extremely popular in the 
refinery treatment of wastewaters.



A detailed discussion of the activated 
sludge processes, together with design 
calculation methods, is given in Chapter 
13 of the American Petroleum Institute's 
"Manual on the Disposal of Refinery 
Wastes" (l7).



Trickling Filters 
A trickling filter is-a-fixed bed of 
rocks, or any other media, over which 
liquid effluent flows.and is contacted 
with microbial slime which has formed 
a thin layer or film on the filter 
media. Aerobic conditions are maintained 
within the system by air which flows 
through the bed by natural convection. 
Forced air systems have also been used 
to supply air to the filter media. 
Periodic sloughing of filter film is 
characteristic of this process and this 
necessitates clarification facilities 
after the filter units. 
The term "filter" is unfortunate since 
the wastes are not removed by filtration, 
as that word is commonly understood. 
Instead, the organic contaminants are _ 

absorbed by the film of slime into which 
air has been diffused. Bio-chemical 
synthesis, auto-oxidation or endogenous 
respiration then prOCeeds, releasing 
C0 , water and other oxydized end- 
products. 

New growth of the microbial sludge 
causes the slime layer to thicken,-which 
makes it more difficult for oxygen to 
penetrate the slime layer. If the slime 
layer becomes too thick, the outer 
portion will slough off and be carried' 
away with the liquid effluent. 
Trickling filters have been extensively 
used in the petroleum industry as 
roughing devices to minimize shock 
organic loads on subsequent activated 
sludge units. They have also been used 
successfully to effect complete secondary 
treatment. As with the activated sludge 
system, adequate pre-treatment of 
wastewater is essential to the efficient 
operation of these units. 
Trickling filters are discussed in 
detail in Chapter 13 of the American 
Petroleum Institute's "Manual on the 
Disposal of Refinery Wastes" (l7).



5. "Pasveer-Sloot" Oxydation Ditches 

This rather simple process was developed 
in the Netherlands and is a form of 
the completely mixed activated process. 
It has become reasonably popular in 
Europe and some units are in operation 
in.North America. It can provide a 
high degree of treatment efficiency 
but requires a considerably quantity 
of relatively cheap real estate to be 
economically attractive. 
The aeration is accomplished in a 
shallow, rather narrow ditch that is 
shaped like a racetrack which 
accomplishes recirculation of the mixed 
liquid. Aeration is accomplished by 
using horizontal metallic brushes that 
not only supply oxygen but keep the 
liquid well mixed and circulating in 
-the ditch. Relatively high mixed liquor 
suspended solids levels are maintained 
in the system and this is said to provide 
considerable protection against shock 
loads that may enter the system. These 
ditches have operated successfully in 
refineries with a 30-hour liquid effluent 
retention time, although in this specific 
instance the effluent was further

' 

stablized in downstream oxydation ponds 
before being discharged. A slipstream 
is continally withdrawn to a clarifier 
and the effluent is then directed to 
holding ponds or is discharged directly. 
The sludge that is removed in the 
clarifier is generally returned to the 
ditch system. 
Sedimentation 
Activated sludge-systems require the 
separation of the microbial solids from 
the effluent and their return to the 
aeration tank. The sludge that enters 
the sedimentation tank clarifier has 
a demand for oxygen but in the clarifier 
the quantity of oxygen available is 
limited. It is therefore important 
'that the sludge be separated and returned 
as rapidly as possible. Failure to 
do this can result in the sludge going 
septic,-which results in the upset of 
the activated sludge system.



The most important design parameter 
for clarifiers is the surface overflow 
rate. The "WPCF Manual of Practice, 
No. 8, on Sewage.Treatment Plant Design" 
(10) recommends a maximum design overflow 
rate on domestic waste aeration or 
trickling filters of 800.gals/day/sq.ft. 
of surface and a 2-hour retention time. 
ExperienCe with industrial wastes which 
has been published by Eckenfelder, 
Dupont, Eimco and others has shown that 
settling rates as low as l - 2 ft./hr. 
are possible on the activated sludge 
from an industrial waste plant. 
Consequently, one of the major equipment 
suppliers has recommended using a design 
overflow rate for industrial wastes 
of 300 gals./day/sq.ft. of surface to 
ensure adequate separation in the 
secondary clarifier. This overflow 
rate results in an upflow velocity of 
1.66 ft./hr based on normal recycle- 
to-feed ratios. An 800 gal./day/sq.ft. 
overflow rate would result in an upward 
velocity of 4.5 ft./hr., which may be 
too high to effect good settling. 
A clarifier that is 9 feet deep can 
be expected to produce sludge with a 
0.6% solids content. It is sometimes 
economical to use a 12 foot depth to 
obtain a higher sludge concentration, 
thereby reducing the volume of sludge 
that must be handled in the sludge de- 
watering facilities. Care must be 
taken, however, in increasing the sludge 
settling time, that the sludge does 
not become septic before it is returned 
to the aeration basin. 
Calculation methods for sizing clarifiers 
are discussed in Chapter 13 of the 
American Petroleum Institute's "Manual 
on the Disposal of Refinery Wastes" 
(l7). 

(vii)§ludge Handling and Disposal 
Sludge that is processed from primary and 
secondary processes.usually reqhires de- 
watering prior to final diSposal. Methods 
of sludge concentration vary widely with 
the type of the sludge, but the methods in 
common use today include air drying, vacuum 
filtration, centrifugation and mechanical



separation. Besides sludge from the water 
treatment facilities, there are sludges as 
a result of normal refinery operation that 
also must be diSposed of. The ultimate 
disposal of de-watered sludges is usually 
be incineration or by land-fill. Acids and 
caustic sludges from refinery processes 
generally require neutralization before de— 
watering and di5posal. 

One refinery in the United States is diSposing 
of its oily sludge from tanks and separator 
bottoms in managed sludge plots, which can 
be used over and over. These plots are 
rotated constantly and the ends are plugged 
so that there is no run-off. The baseline 
is considered to be about 10% oil. When 
applied, the oil content can run as high 
as 20% but after five months or so, the oil 
level has been reduced to approximately 10%. 
Ammonia and phosphate is added regularly 
to the plots for fertilizer. 

(viii)§gtivated Carbon 

The use of activated carbon to remove phenols and other 
organic contaminants that result in a high oxygen 
demand, as an alternative to the activated sludge 
process, is of increasing interest to petroleum 
refiners. Because activated carbon is not composed 
of living organisms, it should be much better able 
to withstand shock loads, which are part of a normal 
refinery operation. 

The Humble Oil Refinery at Baton Rouge, as part of 
their multi-million dollar effluent programs, has run 
extensive tests on refinery effluents to compare the 
removal efficiencies and the relative economics of 
activated carbon versus activated sludge processes. 
As a result of these pilot plant tests, a decision 
has been made to use activated carbon instead of 
biological treatment methods. The main reaSOn for 
this is that activated carbon treatment was found to 
result in better taste and odour reductions as well 
as in a better-appearing effluent. Humble Oil claims 
that from an economic point of view the two processes 
are approximately equal. 
The main problem associated with an activated carbon 
system is the regeneration of the carbOn after it is 
saturated. Humble Oil feel that they have the 
technology to overcome this difficulty. 

The data gathered by these pilot plant studies resulted 
in that while activated carbon generally showed very ______



(ix) 

(x) 

good removal of organic components in the wastewater, 
those.components that were very highly soluble in water 
(i.e. alcohols) were difficult to remove. These 
contaminate originated from the petrochemical operation 
that Humble conducts within the refinery. Consequently, 
a combination system of activated carbon and biological 
treatment will be necessary to adequately treat these 
wastes. This should not be necessary, however, for 
a conventional refinery. . 

Ballast Water Treatment 
Ballast water generally requires treatment for the 
separation of oil and oil emulsions from the wastewater. 
Because materials that have-high oxygen demand may 
also be present in the oil, ballast water can be 
expected to have an oxygen demand. . 

Minimum treatment for ballast water would involve 
settling of the waste in storage facilities, skimming 
of the oil in gravity separators, followed by 
chemically-aided air flotation. It may not be necessary- 
in all cases to provide biological treatment for the 
waste. 

Multiple tanks should be provided so that there is 
adequate time to settle the oil from the water. These 
tanks should be supplied with heating coils to assist 
in breaking the emulsions and a variable oil skimmer, 
so that oil can be removed and pumped to the refinery 
slop system. 
Chapter 7 of the American Petroleum Institute's."Manual 
on the Disposal of Refinery Wastes" discusses ballast 
water retention treatment and facilities in detail 
(14). 

Treatment of Oil Emulsions 
Oil emulsions originating from ballast water or other 
refinery operations must be separated as well as 
possible before they are routed to the treatment 
facilities. The oil that is separated from the emulsion 
can be returned to the process, thereby giving this 
operation an economic incentive. 
The separation of oil water emulsion is normally 
effected in tanks which are equipped with steam coils. 
The contents of the tank are then heated. This heat, 
together with the addition of chemicals, is usually 
sufficient to "break" the emulsion. - - 

In Chapter 8 of the American Petroleum Institute's 
"Manual on the Disposal of Refinery Wastes", the



treatment of recovered oil emulsions is discussed in 
detail (15).



(g) The Costs of Water Effluent Control 

As stated earlier, the heart of any water effluent program 
is the reduction in the quantity of water used. This is 
because the quantity of oil and other contaminants that 
will be discharged from a refinery complex increases with 
increasing water usage. 

The cost of reducing the amount of water used in a refinery 
is relatively expensive, when compared to the actual end- 
of-pipe facilities that are used to finally treat the 
effluent. Humble oil Refinery at Batch Rouge reduced their 
water consumptiOn by 90% at a cost of $19 million; this 
amounts to approximately $fl2 per bbl. of crude through-put. 
The Cities Service refinery at Lake Charles, Louisiana, 
is in the midst of a major project that will reduce the 
quantity of water as much as 99%. The cost of accomplishing 
this is reported to be in the order of $100 per bbl. of 
crude through-put. 

This may seem like a tremendous amount of money; however, 
the two refineries involved feel that it is essential to 
reduce the volume of their effluent to a manageably quantity 
in order to provide adequate treatment before it is 
discharged. They point out that nobody can say at this 
point in time whether tertiary treatment of process effluents 
will-be required in the future. Should this become 
necessary, it will be relatively easy if the volumes of 
water to be treated are small. It will be almost impossible 
if the quantities of liquid effluent are not reduced 
substantially. In addition, the reduction in water usage 
will have a beneficial economic effect in the cost of the 
downstream treatment facilities. other factors that will 
influence the cost of the treatment facilities are the 
organic loading in 1bs./day of BOD that must be removed, 
the climatic conditions, the cost of land and obviously 
the final effluent quality standards that must be met. 
Beychok presents some cost charts in his book, "Aqueous 
Wastes from Petroleum and Petrochemical Plants" on page 
277, ff. (5). Based on his data, an API separator will 
cost approximately $65 per USGPM for both the 1,000 USGPM 
and 2,000 USGPM sizes. Air flotation unit should cost 
roughly $35 per USGPM for a 1,000 USGPM unit, and $25 per 
USGPM for a 2,000 USGPM unit. The expected cost of oxydation 
ponds, excluding land costs, is $110 per USGPM and $85 per 
USGPM for the 1,000 and 2,000 USGPM sizes, respectively. 
Activated sludge unit should cost roughly $500 per USGPM, 
for a 1,000 ga1./min. unit, and $435 per USGPM for a 2,000 
gal./min. unit. Trickling filters costs are estimated at 
roughly $500 per USGPM for a 1,000 USGPM unit, dropping 
to $375 per USGPM for a 2,000 gla./min. unit. Beychok 
cautions that these estimates are probably not more accurate 
that plus or minus 60%. In addition Beychok's book was



written in 1967. It is possible that costs may have 
increased since that time. ' 

Estimated costs for ammonia and hydrogen sulphide strippers 
which were obtained from the C.F.Braun Company in New York, 
and Catalytic Construction in Sarnia. Ontario, indicate 
that the installed costs of a properly designed stripper 
to handle a sour water flow of 20 gals./min. would be 
approximately $200,000. A stripper designed for 300 
gals./min. would cost approximately $600,000.



§§£§3§§9§§= 
1. U.S. Department of the Interior, "ghe Cost of Clean Water", 

Volume III, Industrial Waste Profile No. 5, Petroleum 
Refining. 

2. Robert T. Denbo and Fred W. Gowdy, "Effluent Control at a 
Large Oil Refinery", Environmental Science and Technology 
Journal, Vol. 5, No. 11, November, 1971. 

3. D.S. Diehl, R.T. Denbo, M.N. Bhatla and W.D. Sitman, 
"Effluent Quality Control Program at a Large Oil Refinery" 
32rd Water Conf. of the Water Pollution Control Federation, 
Boston, Mass., (Oct. 6, 1970). 

u. R.T. Denbo, "Program for Improvement of Water Effluent at 
Humble's Baton Rouge Refinery", 25th Annual Purdue 
Industrial Waste Conference (May 7, 1970). 

3. Milton R. Beychock, "Aquous Wastes from Petroleum and 
Petrochemical Plants", John Wiley and Sons, London, (1967). 

6. Chemical Processing Journal (Chicago) "Beats Blowdown 
Pollution, Reduces Inhibitor Usage", Volume 34, January, 1971. 

7. D.E. Smith, "Predicting and Abating Potential Noise Problems 
ig_Refigeries", Oil and Gas Journal, Vol. 70, No. 8, 
(February 21, 1972). 

8. W.W. Eckenfelder, Jr. and D.J. O'Connor, "Biological Waste 
Treatment", Pergamon Press, London (1961). 

9. Dr. P.C. Blokker and H.J.F. Marcinowski, "Survey on Quality 
of Refinery Effluents in Western Europe", Stichting Concawe, 
The Hague, Report No. 17/70, (December, 1970). 

10. WPCF Manual of Practice No. 8 "Sewage Treatment Plant 
Design", Board of Control Water Pollution Control Federation, 
Washington, (October 6, 1957). 

11. Manual on Disposal of Refinery Wastes, Volume on Liquid 
Wastes, "Chapter 3 - Collection and greatment", American 
Petroleum Institute (1969). 

12. Manual on Disposal of Refinery Wastes, Volume on Liquid 
Wastes, "Chapter 5 - Oil-Water Separator Process", American 
Petroleum Institute (1969). 

13. Manual on Disposal of Refinery Wastes, Volume on Liquid 
Wastes, "Chapter 6 - ConStruction Details of Gravity-Type 
ggparatogg", American Petroleum Institute (1969). 

1a. Manual on Disposal of Refinery Wastes, Volume on Liquid 
Wastes, "Chapter 7 - Ballast Water", American Petroleum 
Institute (1969).



15. Manual on Disposal of Refinery Wastes, Volume on Liquid 
Wastes, "Chapter 8 - Treatment 0; Recovered Oi; Emulsions" 
American Petroleum Institute (1969). 

16. Manual on Disposal of Refinery Wastes, Volume on Liquid 
Wastes, "Chapter 9 - Filtration. Flocculation and 
glgtation“, American Petroleum Institute (1969). 

17. Manual on Disposal of Refinery Wastes, Volume on Liquid 
Wastes, "Chapter 13 - Biological Treatment", American 
Petroleum Institute (1969).



2. Air Pollution Control 

(a) 

(b) 

(0) 

Introduction 
As stated previously in this brief, a modern petroleum 
refinery is made up of a large number of individual 
process units. The choice of these units will be 
influenced by the crude oil that is available and by 
the demand for finished products. Consequently, it 
is very difficult to predict "typical" emissions for 
a refinery complex. 
Airborne contaminants generally originate from the 
refinery proper as well as from the marketing facilities 
that are associated with it. 

Airborne Contaminants and Their Sources 
The air contaminants that are normally associated with 
the petroleum refining industry include hydrocarbons, 
carbon monoxide, sulphur oxides, oxides of nitrogen, 
malodourous materials, particulate matter, aldehydes, 
organic acids and ammonia. 
These contaminants and their sources are discussed 
in detail in the American Petroleum Institute's "Manual 
on the Disposal of Refinery Wastes, Volume II, Waste 
Gases and Particulate Matter" (1). 

Another good source of information on air pollution, 
as it relates to the petroleum refining industry, is 
to be found in the "Air Pollution Engineering Manual" 
prepared by the 0.8. Department of Health, Education 
and Welfare, Public Health Service, Publication No 
999-APruO (2). Tables which were extracted from this 
publication and which outline the potential sources 
of air pollutants from the petroleum refining industry 
are included in Appendix "H" of this brief. 
Methods of Reducing the Emissions of Airborne Contaminants 

Generally speaking, airborne contaminants from a 
-refinery complex fall into five categories, viz.: 

(i) Sulphur Dioxide 
The proposed national air quality objectives which 
are contained in Appendix "E" of this brief list 
the maximum acceptable concentrations for $02 
over a 1-hour time-period as 900 micrograms/cu. 
meter (0.3a ppm). The maximum desirable 
concentration for the same time-period is 450 
micrograms/ cu. meter (0.17 ppm). These values 
are based on vegetation considerations. There



are several sources of sulphur dioxide within 
a refinery complex. These will be discussed 
separately. 
Process He aters 
The combustion of liquid fuels in refinery process heaters results in considerable quantities of sulphur dioxide being farmed. It is emitted along with the other flue gases from the stacks of the 
heaters. 
The process fuel requirement in a typical refinery generally amounts to approximately 5% of the volume of products manufactured. Normally, this fuel requirement is met by burning a mixture of 
gas and liquid fuels. If there are petrochemical facilites in the proximity of the refinery, it 
is usually economically attractive to sell specific gaseous components to these industries. If this 
is done, the result is that less gas will be available for fuel purposes and the heat balance will be maintained by burning a proportionately higher quantity of high sulphur liquid fuel. 
This concept is important because it is relatively 
easy to remove sulphur-containing compounds, such 
as H S and mercaptans from gaseous or light 
hydrocarbon streams but much more difficult and 
costly to remove sulphur compounds from residual 
fuel oil. In most refinery complexes the fuel 
being burned is a combination of gas and oil that 
will be fairly constant for a given operation. 
The only really valid way to determine how much sulphur is being emitted from a refinery complex 
is to determine the sulphur balance for each type of operation. This is done by determining the quantity of sulphur entering the refinery with the crude and subtracting the various ways that sulphur is known to leave the refinery (i.e. in 
finished product, as elemental sulphur, etc.). 
The imbalance should be the quantity of sulphur 
being lost with the fuel. This can be checked 
by doing a sulphur analysis and measuring the * 
flow of the liquid fuel oil, if this is possible. 
Because refineries generally have both liquid 
and gaseous fuel systems, it is relatively easy, from a technical standpoint, to reduce the quantity 
of sulphur emitted by requiring the company to purchase a low sulphur fuel, such as natural gas, and to burn it in their heaters. This has been 
done in Los Angeles County in California. While 
this may be technically staightforward the



3. 

implications can be staggering if natural gas 
in not readily available at a competitive price. 
If sulphur restrictions are imposed and a cheap 
alternate supply of low sulphur fuel is not 
available, the refiner has no other option than 
to switch to a lower sulphur content crude oil. 
This is true because an increasing sulphur content 
in the crude oil usually results in an increased 
sulphur content in the residual fuel oil that 
is used for fuel. 

This may greatly increase the costs of operation, 
assuming the crude is available. Canadian 
refineries west.of the Ottawa River are required 
by present National Energy Board policies to 
process domestic crude. Crude availability 
therefore becomes a factor in meeting this 
requirement. ' 

In light of the above, a blanket sulphur 
specification for the refining industry should 
only be applied after serious consideration of 
all the factors and as a last resort. 

Boiler Plants 
Sulphur dioxide will also be emitted from the 
boiler stacks if the refinery generates its own 
steam by burning residual fuel oil. 

Sulphur Plant Incineratorg 
It is generally-accepted practice today to provide 
a sulphur-removal facility as one of the units 
in a refinery complex. Sulphur compounds such 
as-H S that are present in product streams which 
are produced in conversion processes such as 
Catalytic Cracking and Hydro-desulphurization 
are removed and converted over a catalyst to 
elemental sulphur. A two-stage catalyst system 
will convert approximately 92% of the sulphur, 
while a three—stage system will get a slightly 
higher conversion. It becomes uneconomical to 
try to convert the last 8%, especially with 
present-day sulphur prices. This last 8% is 
converted to SO in the tailgas incinerator and 
is emitted to the atmosphere-from a stack. In 
a large refinery this can be a substantial quantity 
of sulphur dioxide. 
There is a process, however, called the Stretford 
Process which is licensed by the Pritchard 
Engineering Company that will convert the remaining 
8% to elemental sulphur.‘ This process is not 
economically attractive for normal-size refineries



but has been employed at natural gas production- 
facilities. 
Periodically, it is necessary to regenerate the 
Bauxite catalyst in a sulphur plant to remove 
the coke that has accumulated on it. This can 
be done on-line and takes approximately 2“ hours. 
Air is introduced at a controlled rate and the 
coke is converted to CO . During this time, 
of course, no conversion to sulphur will be 
possible and the sour, gaseous streams which 
normally go to the sulphur plant will have to 
be vented to flare, or to the fuel gas system. 
It should not normally be necessary to have 
duplicate sulphur removal facilites, i.e. two 
catalyst beds in a sulphur plant, provided certain 
Operating restrictions are followed. 
The period when regeneration of the sulphur plant 
catalyst is necessary can usually be accurately 
predicted and it should be a requirement that 
when regeneration of the catalyst takes place, 
some counter-action be taken to significantly 
reduce the quantity of so? that is being emitted 
from the refinery complex. Several possibilities 
exist. These include simultaneously cutting back 
or shutting down the big sulphur-producing units, 
i.e. the Distillate Hydrotreaters or the Catalytic 
Cracker. Another alternative wduld be for the 
company to have on hand for this limited period 
some low-sulphur liquid fuel that could be burnt 
when the sulphur plant is down. These.alternatives 
should prevent excess emissicns of S and should 
be economically more attractive to the company 
than duplicating sulphur removal facilites.



(ii)

~ 

‘rgefinery Flares‘* 

other intermittent but semetimes sizeable sulphur 
dioxide emissions can occur if one of the larger 
'process units is upset. This can sbmetimes result 
in large quantities of sulphur-containing gases 
being released to flare, where they are converted 
to SC . 

‘

r 

-. 2 

Estimating the plume-rise, and therefore the 
ground level concentration of SO from a flare 
is difficult. Holland's plume-rise equation (a) 
is not satisfactory since the diameter of the' 
‘stack (the flare stack diameter is not adequate) 
cannot be estimated. The method to calculate 
plume‘rise outlined in the American Petroleum°s 
Institute's Bulletin No. 521 (3), is too stringent 
for use in dispersion Calculations.v The API 
method is based on the radiant heat effect on 
the ground and therefore is only concerned in 
the elevation of the flame at the tip of the flare 
stack. The combusted gases and the air necessary 
for combustion will continue to rise because of 
their relatively low density,_compared to the 
ambient air. _? 

r 

,7
' 

There is a conSiderable amount of data to support 
the claim that approximately 50% of the_heat 
liberated by a burning_object will be given off 
by radiation and convection losses. rTherefore, 
by proceSs of elimination, it is felt that the 
best estimate of plume-rise frOm a flare can be 
obtained by using the Brigg's formula (5). The 
basis for the Brigg‘s formula is the quantity 
of heat that is released by a flare in BTU/hr., 
because of sensible and combusion heat 
considerations. If it is assumed that 50% of 
the heat will be lost, the resulting plume~rise 
will be 50% of the height calculated using this 
formula.“ Once the plume—rise has-been determined, 
calculations can proceed in the.normal manner. 

oxides of Nitrogen 
—Air_quality objectives for oxides of nitrogen, 
,the sixth major air pollutant, are presently under 
consideration and are expected to be announced 
shortly._ - 

Process heaters and any other sources of combustion 
in’a refinery that utilize air (containing 
nitrogen) in the combustion process will produce 
oxides of nitrogen. The quantity of these 
contaminants increases With increased BTU rating 
and with the temperature in the combustion chamber.



Present technology is not adequate to remove the 
oxides of nitrogen after they have been formed. 
However, recent developments in the manufacture 
of low excess air burners show some promise of 
being able to reduce the quantities of the oxides 
being formed at the source. 

(iii)Carbon Monoxide 
The proposed national air quality objectives 
(refer to Appendix "E") list the maximum acceptable 
concentration for carbon monoxide during a 1-hour 
time period as 35 milligrams/cu.meter (30 ppm). 
The corresponding maximum desirable concentration 
for the same time period is given as 15 
milligrams/cu. meter (13 ppm). 
The main source of carbon monoxide from a petroleum 
refinery is the fluid catalytic cracking unit 
regenerator vent stack. Carbon monoxide is, 
however, also produced in small quantities in 
all the process heaters. 

In a Fluid Catalytic Cracker, carbon is deposited 
on the surface of the catalyst, as a result of 
the cracking reaction that is occurring. This 
carbon must be continually removed for the reaction 
to proceed. The way this is accomplished is to 
blow air into the catalyst regenerator, thereby 
burning the carbon off. The combustion is 
incomplete and consequently a considerable amount 
of carbon leaves the regenerator through the vent 
stack in the form of carbon monoxide. 
Originally, these gases were simply vented to 
atmosphere. However, since the majority of the 
available heat in the conversion of carbon to 
carbon dioxide is given off during the step when 
carbon monoxide is converted to the dioxide it 
became economically attractive to attempt to 
recover the heat that was available from this 
CO. Since the regenerator gas is at a substantial 
pressure, there also existed the possibility of 
expanding this gas across a turbine to recover 
the pressure energy. This was impossible, however, — 
because of the quantity of fine catalyst particles 
in the gas that would have torn the blades of 
a turbine to shreds. 
Significant technical problems had to be solved 
in order to find a way to remove the entrained 
catalyst particles before the gas could be expanded 
and burned. These difficulties, however, have 
been overcome and it is today common practice 
to pass the gases through a very sophisticatedL_



catalyst separator that will remove all but the 
last traces of catalyst from the gas. The catalyst 
is returned to the unit or is sent to storage 
for subsequent sale. with the particulate removed, 
it is possible to expand the gases across a turbine 
which is usually connected to the blower that 
is supplying air to the regenerator. After the 
pressure energy is recovered, the gases are then 
burned in a CO boiler, along with some auxiliary 
fuel. The heat that is recovered is generally 
used to pre-heat the crude. 
This system not only eliminates carbon monoxide 
but results in the elimination of one of the major 
sources of particulate emissions from a refinery. 
These principles have been established and proven 
in refineries all over the world. This energy 
recovery system was generally adopted by the 
industry, at least for new installations, before 
very stringent air pollution requirements came 
into force, and was sold solely on its economic 
merits.



(iv) Particulate Matter 
The proposed National air quality objectives for 
particulate matter list the maximum acceptable 
concentrations as 70 micrograms/Cubic meter for 
the annual geometric mean. The maximum desirable 
concentration is given as 60 micrograms/ cubic 
meter for the annual geometric mean. 
By definition, particulate matter can include 
material that is both organic and inorganic in 
nature. Particulate emissions from petroleum 
refineries include both categories. The main 
sources of particulate emissions will now be 
discussed. 
1. Fluid Catalytic cracker Regenerators 

Up until recently the main source of inorganic 
particulate matter originated from the 
regenerator vent stack of the Fluid Catalytic 
Cracker unit. The particulate that was 
emitted was lost catalyst from the process 
and was usually measured in tons/day. The 
economic incentive which would result if 
large quantities of wasted energy from this 
gas stream were recovered has made it 
possible, in some instances, to remove this 
particulate matter with very efficient 
catalyst separators. This process has been 
discussed in detail under the section dealing 
with "Carbon Monoxide". 
Technically there is no reason why carbon 
monoxide and catalyst losses cannot be 
virtually eliminated from any Fluid Catalytic 
Cracking unit regeneration system. Economic 
considerations, however, generally limit 
the construction of these facilities to large 
installations. 

2. Process Heaters 
Inorganic particulate matter also originates 
from the numerous process heaters throughout 
a refinery complex. The quantity of inorganic 
solid particulates in the exhaust gases is 
entirely dependent on the characteristics 
of the fuel being burned. There is no 
measurable inorganic ash in the flue gases 
from the combustion of natural gas or other 
clean gaseous hydrocarbons, except for that 
small quantity attributable to the dust 
usually present to some degree in all air 
that is used for combustion. Distillate



fuel oils do not contain appreciable amounts 
of ash. Residual fuel oils, however, contain 
significant quantities of inorganic, ash- 
forming materials, and-the strong oxydation 
conditions present in most fireboxes convert 
these materials to metallic Oxydes, sulphates, 
and chlorides (2). These compounds are 
present as finely-divided particulates in 
the exhaust flue gases. Since the liquid 
refinery fuel, or pitch, that is likely to 
be fired in refinery process heaters is the 
highest viscosity fuel oil produced in the 
refinery, the quantity of inorganic, ash- 
forming material in the refinery fuel is 
likely to be high. 

The particulate emissions from a properly 
operated and controlled process heater are 
however not likely to exceed local air 
pollution air control statutes. They may, 
however, contribute significantly to the 
visible plumes leaving the heater stacks

C 

The formation of visible plumes in stack 
gases is not fully understood. They are, 
however, commonly attributed to finely-divided 
inorganic materials, notably sulphur trioxide 
and inorganic particulates. In general, 
'the fuels containing high percentages of 
sulphur are found to produce heavier 
opacities. However, since low sulphur oils 
usually have relatively low ash contents, 
there will be less particulate matter in 
the stack gases when low-sulphur fuels are 
being burned (2).

' 

Particulate matter that is associated with 
prOcess heaters in an oil refinery and which 
is of an organic nature usually manifests 
itself in the form of black smoke, unburned 
carbon and hydrocarbons. 
When hydrocarbon fuels are burned in a 
deficiency of oxygen, carbonaceous particles 
can usually be found in the products of 
c0mbustion. Poor fuel atomization, inadequate 
mixing or residence time or marked oxygen 
shortage can all result in an increase in 
the concentration of carbon to the point 
where visible.blackness is imparted to the 
flue gases (2). Black smoke when it occurs 
is usually associated with the burning of 
viscous or heavy residual oils, such as those 
burned in a refinery complex, as well as



with solid fuels. Creating black smoke while 
burning gaseous fuels is more difficult, 
although not impossible. 
Modern burners and equipment have been 
perfected to the point where all common fuels 
can be burned without causing excessive 
discharges of carbonaeous material in the 
flue gases. If the proper combination of 
burner and fuel has been selected and if 
the burner is operated properly, no visible 
emissions should be caused by oxydizable 
air contaminants. In addition, the 
concentrations of aldehydes and carbon 
monoxide from heaters should be negligible. 
If black smoke is a problem, it is almost 
always because of the same reasons, that 
is, the burner and fuel are not compatible 
or the burner is not properly adjusted or 
operated (2). 

Process heaters in a refinery complex 
generally supply heat directly to the process. 
Therefore, if a process unit is upset, the 
swings in flows and temperatures that may 
result can directly affect the combustion 
in the heater. Boilers which are used to 
generate steam normally maintain fairly 
constant firing conditions and are generally 
not subject to large operating fluctuations. 
It is common practice to use the outlet oil 
temperature from a heater to control the 
quantity of fuel oil that is being pressured 
through a burner. A standard method of 
lining-out a heater is to open the stack 
damper and to adjust the primary and secondary 
air registers to achieve a satisfactory flame 
pattern. The atomizing steam is adjusted 
to maintain a given pressure differential 
which has been found by experience to result 
in good firing. The stack damper is then 
gradually closed giving a very slight vacuum 
in the heater firebox. 
These operations will normally result in 
a slight amount of excess air entering the 
firebox. It is very desirable, from an 
economic point of view, to keep this excess 
air as low as possible, since high amounts 
of excess air decrease the overa11.heater 
efficiency which results in higher overall 
fuel costs. Regular checking of the percent 
oxygen in the flue gases is carried_out by



some companies in order to ensure a reasonable 
efficiency in their heaters. 

For normal operation, this procedure is 
satisfactory and should result in reasonably 
clean plumes from the heater stacks. However, 
in time of upset, should the fuel oil control 
valve go wide open in response to a 
temperature signal, the low vacuum in the 
firebox will not permit enough air to enter 
to burn the additional fuel. The air-to- 
fuel ratio therefore drops suddenly and in 
absence of sufficient oxygen black smoke 
can result. This sort of problem can be 
greatly improved by retarding the control 
valve's response to the temperature signal. 
In severe cases the operator can switch the 
fuel to a heater to manual control, thereby 
eliminating any swings in the quantity of 
fuel entering the burner. Newer process 
designs are generally steering away from 
using the heater outlet temperature to control 
the heat input from the furnace. Column 
pressure is sometimes used as the sensing 
variable and, depending on the service, can 
result in much smoother operation of the 
heaters. 

Particulate matter can also be emitted from 
refinery process heaters and boiler stacks 
as a result of tne practice of soot-blowing. 
In order to improve the overall heater 
efficiency, furnaces are usually provided 
with a bank of tubes that recover heat from 
the hot gases leaving the fireboxes. 
Sometimes these convection tubes are provided 
with extended surfaces, or fins, that increase 
the amount of heat being absorbed even 
-further. It is obvious that deposits cannot 
be allowed to build up on these surfaces 
or the heat that is being transferred will 
decrease. 

Whenever fuels that have a measurable ash 
content are burned, solids, that include 
both carbon and inorganic ash, adhere to 
the heat transfer surfaces of the convection 
tubes. It is common practice to remove these 
deposits with jets of steam while the heater 
is in operation. The soot particles that 
are removed are entrained with the flue 
gases, thereby being emitted to atmosphere. 

At some refineries SOOt blowers are operated 
autcmatically at 2 or a hour intervals.



At older installations soot-blowing equipment 
is likely to be manual and because the 
operation is time-consuming, the intervals 
between blowings is considerably longer. 
Where tubes are blown at 2 to a hour intervals 
there is little increase in the opacity of 
stack emissions and the small sizes of the 
particulate matter as well as the relatively 
small concentrations reduce the possiblity 
of fall-out damage. Soot-blowing intervals 
in excess of 8 hours can result in excessive 
visible opacities as well as fall-out damage 
(2). .

- 

It should be pointed out that soot-blowing 
air contaminants are not considered to be 
highly significant in the overall air 
pollution problem for a given area because 
they are emitted only for relatively short 
periods of time and tend to fall out close 
to the source. It can however be the cause 
of a nuisance to surrounding neighbours 
because of fallout. It is possible to avoid 
technical violation of opacity regulations 
by special scheduling of soot-blowing 
operations. This involves either lengthening 
the time period of soot blowing or blowing 
more frequently. Either course of action 
results in no reduction of the quantity of 
contaminants going into the atmosphere but 
can reduce the number of complaints by 
receptors that are located relatively close 
to the source. ' 

Coking Operations 
Not all refinery complexes contain coking 
units; however, for those refineries that 
do, they represent a major source of 
particulate emissions. The particulate 
matter is likely to be both organic and 
inorganic, since coke can be expected to 
have a relatively high ash content. The 
emissions that are usually visible however 
are a result of unburned carbonaceous 
materials. 
Economic considerations usually require that 
at least part of the coke that is being 
produced be burned as fuel in the coker unit 
itself. The coke is pulverized in hammer 
mills and blown into the firebox through 
specially designed burners. The residence 
time, that is the time that the fuel and 
combustion air remain in a heater's firebox, 

.u.‘a



is usually very small, and insufficient to 
result in a 100% combustion of the small 
coke particles. Consequently, visible 
emissions are generally evident from the 
furnace stacks. Complete combustion can 
only be ensured by raising the temperatures 
of the combustion mixture to a given point 
and then holding the combustion products 
at that temperature for a specific time. 
If the temperature of the flue gases is 
allowed to drop below the ignitiOn temperature 
(i.e. by passing gases through a convection 
bank) before the combustion is-complete, 
unburned particles-of fuel will be emitted 
to atmosphere. 

It has been shown that gaseous emissions 
causing odour problems can be completely 
destroyed if the temperature is raised to 
1600 degrees F. and held for 0.5 seconds. 
Coke particles may require a significantly 
longer time to reach complete destruction 
because the combustion proceeds from the 
surface of the particle inwards. 

' 

Hence a possible method of control would 
be to enlarge the combustion chamber 
sufficiently to provide.adequate time for 
the carbon particles to burn. It may be 
necessary to supply auxiliary heat to this

” 

chamber in order to retain the gas temperature 
at a satisfactory level.. This is likely ' 

to involve a large capital expenditure and 
extensive heat-recovery facilities would 
become necessary to partially offset these 
costs. 
Particulate emissions can also be expected 
from the coke storage piles. Methods are 
available to reduce emisSions from such 
stockpiles. These usually involve treating 
the surface of the pile in order to reduce 
the quantity of material that can become 
airborne. Care should be taken that the 
material used for control purposes does not 
cause a water pollution problem. 

Refinery Flares 
Flares-are a necessary safety requirement 
for every petroleum refinery. In general, 
the industry's philosophy has been that they 
are equipped and trained to fight a fire 
but not an explosion.‘ Consequently, to 
protect vessels against over—pressuring,



large volumes of hydrocarbons and other 
odourous gases are automatically and/or 
manually dumped to atmosphere or to flare, 
if the pressure in a process vessel approaches 
its design rating. The purpose in venting 
to flare is to burn these gases, thereby 
rendering them harmless from a fire fighting 
point of view. Such a system is absolutely 
essential in the refining industry so that 
there is no possibility of eliminating the 
flare entirely. The attack must therefore 
be directed at reducing the emissions that 
can be expected from a flare. 
If large quantities of hydrocarbons are 
vented to flare, copious quantities of black 
smoke are to be expected. The smoke is the 
result of incomplete combustion. Experience 
has shown that by adding steam to the 
hydrocarbons being vented, smoke emissions 
can be greatly reduced or even eliminated. 
Steam injection is believed to be effective 
because (2): 

(l) The energy available at-relatively low 
cost can be used to inspirate air and 
provide turbulence within the flame, 

(2) Steam reacts with the fuel to form 
partially-oxygenated compounds that 
burn more readily because of their 
relatively low ignition temperatures, 

(3) Water gas reactions occur with the same 
end result, 

(4) Steam reduces the partial pressure of 
the fuel and retards polymerization. 

The quantity of steam that is required to 
eliminate smoke is given in two excellent 
references, viz.: 

(1) .Guide for Pressure Relief and 
Depressuring System, Chapter 5 - API 
Bulletin No. 521 (3). 

(2) The American Petroleum Insitute's Manual 
on the Disposal of Refining Wastes (l). _ 

Normally the quantity of steam will increase 
with the quantity of unsaturates in the gas 
being flared. For most refinery streams, 
1 lb. of steam is required for every lb. 
of hydrocarbon being flared._ This quantity 
of steam must increase if the olefin content 
is high (i.e. gas from the Catalytic Cracking 
Unit).



~ 

~~ 

(V) 

gCalculation methods for designing flares 
are also given in these manuals. rEssentially, 
the velocity leaving the flare tip is the 
key to good design. ‘The normal velocity- 
of gases leaving the tip (including steam 
and inerts) should not be greater than 0.2 
Mach.- Under no circumstances, i.e. under 
high load, should this velocity eXceed 0.5 
Mach. 1.0 Mach equals sonic velocity. 
Because steam is a gas Of relatively low 
molecular weight, it has a tremendous effect 
on the velocity at the tip. This_fact must‘ 
be taken into consideratiOn in the design 
of the flare stack by providing sufficient 
diameter so that the recommended velocities 
are not exceeded. In the case of existing, 
refineries, the flare was probably designed 
before any air pollution regulations came 
into force. It may therefore be difficult 
,and even impossible to inject sufficient 
steam into the stack to eliminate smoke. 
Often, if the required quantities of steam 
are added, a noise problem results becauSe 
the velocities leaving the flare stack are 
apprOaching sonic velocities. 
The only satisfactory means of correCting 
this problem is to provide additional cross» 
,sectional area fbr flaring. It-may be 
necessary to build another flare stack to 
achieve this. _Alternatively, it may be 
,possible to divert some of the gas being 
flared to the fuel system provided process 
heaters are able to use this gas safely. 
This approach can effectively minimize long= 
term flaring in a refinery and may be the 
moSt economical means of dealing with the 
problem. I 
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Odours 
odours will originate from numerous.sources within 
la»refinery. The main sources will be diScussed 
briefly below. 
1. _Refinery Flares 

Occasionally, process Streams that have a 
high H28 or mercaptan content, such as sulphur 
plant feed, must be vented to flare. These 
streams may contain_considerable quantities 
of carbon dioxide and water vapour which 
are both inert from a combustion point of 
View. - -



It is generally agreed that a certain minimum 
heat content is required in a gas being 
flared in order for it to burn (i.e. to reach 
ignition temperature). In determining whether 
a toxic gas is likely to burn,-the important 
point to consider is the average or resulting 
heat content of the total gases being flared. 
This is important because the heat given 
off by the combustion of the gas is required 
to raise the temperature of the entire gas 
mass (combustibles, non-combustibles, plus 
the air which is 79% nitrogen) to at least 
the minimum ignition temperature of the gas 
with which it is being burned. 
The heat of combustion of pure H28 is 588 
BTU/cubic foot. John Zink claims that a 
minimum BTU content of 150 BTU/cubic foot 
is required to obtain good burning. Since 
he is a major supplier of flare tips his 
estimate may tend to be on the optimistic 
side. The Alberta Oil and Gas Conservation 
Board has found by experience that a minimum 
heat content of 250 BTU/cubic foot is required 
to obtain good combustiOn (6). It is probably 
safe to assume that the minimum heat content 
required is somewhere in the range of 200 
- 250 BTU/ cubic foot. 
This average range of 200-250 BTU/cubic foot 
includes the inerts (carbon dioxide, nitrogen, 
etc.) as well as the steam. If the heat 
content is less than 200 BTU/cubic foot 
combustion cannot be assumed. 
The flared gases are generally on the rich 
side of the explosive range. Flaring 
therefore results in the gases passing through 
the explosive range and if there is sufficient 
heat as a result of combustion, the ignition 
temperature should be reached. Experience 
has shown that if the average heat content 
is less than 200 BTU/cubic foot, hydrocarbon 
must be added along with the required steam 
to bring the average heat content above this 
number. This is extremely important if a 
gas like H28 is being flared because the 
heat combustion of pure_HZS is only 588 
BTU/cubic foot; low in relation to 
hydrocarbons. 
An important point to remember in flaring 
HES gases is that steam will have little, 
or no effect on the burning of 328. This 
is because no partially oxydized intermediates



_of the gas being flared is diluted, probably 

'_to bring up the aVerage heat content of the 

,Vtank.- This_was simply a cylinder with a 

~displacement of vapours in the tank. This 

‘These tanks do have sOme emissions, however. 

rof the oil clinging to the inner surface 
,rdrains down the tans shell, and the 
remainder evaporates to the atmosphere. 

{tank in gasoline service using a floating 

can be formed, as with hydrocarbons, and 
because by adding steam the heat content‘ 

below the 200 BTU/cubic foot range.‘ If it 
is necessary to add hydrocarbon, however, 

gas being flared, it may become necessary 
to add steam as well, in order to.avoid 
emissions of black smoke; Naturally the 
steam that is added must be included in

' 

determining the average heat content value. 

Tankage 
Tanks that are used to store crude oil and 
volatile petroleum products are large 
potential sources 0f hydrocarbon emissions{ 
Some of hydroCarbons that are emitted, 
particularly from gasoline storage tanks, 
are considered to be active hydrocarbons 
and can play a part in photochemical smogr 
reactions. ‘ 

Up until recently the standard tank design 
for petroleum refineries was the cone-roofed 

rQOf on it that had a vent to allow for.the 

design left a vapour space above the liquid 
and hydrocarbons were discharged to the 
atmosphere as a result of the diurnal 
temperature changes, filling operations and 
Volatilazation of the liquid in the tank. 

Floating roof tanks have little or no vapour 
Space above the liquid in a tank.» As the 
name implies, the roof floats on the surface 
of the liquid like a boat, rising and falling 
with the liquid leVel.‘ The chief advantage 
of this type of tank is that it virtually 
eliminates high intensity vapour emissions 
caused when a tank is filled. ‘Hydrocarbon 
emissions during tank filling represent the 
majority of the total hydrocarbon being 
emitted from a tank_and are usually the major 
cause of discomfort to people down-wind. 

As.product is withdrawn, the wetted inner 
shell is exposed to the atmosphere. Part 

The overall percent reductiOn for a large



roof tank is in the order of 85%. The return 
on investment that can be expected, because 
of decreased product losses, is usually in 
the order of 3 or 4% on investment. 
The following factors will affect_the 
hydrocarbon emissions from standing storage 
tanks (2)._ . 

(l) The type of product stored. 
(2) The Reid vapour pressure, 
(3) The average storage temperature, 
(a) Type of shell construction, 
(5) The tank diameter, 
(6) The colour of the tank paint, 
(7) The type of floating roof, 
(8) The type and condition of the seal (for 

a floating roof), 
(9) The average wind velocity in the area. 
Clean Products 
It is obvious that emissions will be greatest 
from tanks that store material with a high 
vapour pressure. The Province of Ontario 
has established guidelines that require 
floating roof tanks to be installed for all 
clean products with a Reid Vapour Pressure 
of 4.5, or greater. Other provinces have 
also established similar guidelines. This 
number, i.e. 4.5 RVP, was arrived at 
arbitrarily and was designed to separate 
gasolines from other clean products. 
Depending on the season, motor gasoline has 
an RVP of between 10 and 1a psia. JPH or 
gasoline-type jet fuel has an RVP of 3.0 
psia maximum. The 4.5 figure was an attempt 
to provide a firm number which would require 
control Of tanks storing gasoline but would 
exempt all other clean products. 
In some refineries, solvents of various 
qualities are manufactured, and some of these 
products have vapour pressures between those 
of gasoline and JPu. control of these 
products can follow the same guidelines and 
requirements as other clean products. There 
is, however, generally a difference in the 
size of the storage tanks when solvents are 
being considered. Solvent manufacture is 
sometimes jokingly compared to the drug store 
business because the products may be stored 
in extremely small tanks, i.e. 500 s 1000 
bbl. capacity. The cost of providing floating 
roof tanks for these very small tanks is



excessive and may not be justified. In 
drawing up guidelines it is possibly wise 
to allow an exemption of say, 1% of the rota; 
tankage volume that could be given to each 
refinery to do with as they liked. This 
would normally amount to only 10,000 ~ 20,000 
bbls. of storage capacity. Once a refinery 
had used up this exemption, control would 
be required on all other tanks. It is felt 
that if 99% of the tankage is controlled, 
the effect of the remaining 1% would be 
insignificant. 

§wing Tanks 
Swing tanks exist in every modern refinery 
complex. They are tanks that alternately 
switch between gasoline and distillate service 
on a seasonal basis. 

The consumption of gasoline is highest in 
the summertime, while consumption of heating 
oil and distillates is highest in the wiizer. 
Consequently, the maximum fuel oil inventory 
should occur about the beginning of November 
just before the heating season. The maximum 
gasoline inventory should occur approximately 
six months later. As a result, swing tanks 
change service twice a year. 
It may be argued that, because of this very 
infrequent turnover, control is not warranted 
(i.e. they are essentially standing tanks). 
However, the pumping rates into these tanks 
_when they are being filled is usually very 
high. As a result, the odour potential can 
be severe, since the quantity of air being 
di5placed from the tanks if they are cone~ 
roofed will also be high. In addition, SWing 
tanks are usually tanks of large capacity. 
Consequently, swing tanks should have the 
same requirement as any other clean product 
tank storing product with an RVP of 4.5, 
or greater, i.e. they should have floating 
roofs. 

gees—_e Tanks 
The vapour pressure of most crude oils is 
between 1 - u psia. This is less than the 
“.5 RVP Which is recommended as forming the 
basis for the requirement for clean products. 
Crude oil, however, has a much higher 
proportion of highly odiferous compounds, 
such as hydrogen sulphide and mercaptans



and consequently the odour potential is much 
higher than with treated clean products. 
In addition; crude oil is usually received 
in very large storage tanks at high pumping 
rates. The quantity of vapour being emitted 
can therefore be very large. Consequently 
it is recommended that crude oil storage 
tanks should be equipped with floating roof 
tanks, or the equivalent. 
Residual Fuels 
odours that originate from storage tanks 
containing residual fuels such as Bunker 
"C", can best be controlled by regulating 
the temperature.of the-storage tank. The 
viscous nature of these products makes 
floating.roof tanks impractical. Some 
jurisdictions have required that residual 
products not be stored at temperatures higher 
than 150 degrees F. With regard to Bunker 
"C", this is a perfectly reasonable request 
and should even save the company money in 
steam heating costs. 
Companies sometimes like to pump residual 
fuels at higher temperatures if they have 
to transport the fuel over long distances 
in the winter-time. This ensures that the 
tank trucks or tank cars can be off-loaded 
easily and quickly at their destination. 
Alternatives to high tank temperatures include 
suction heaters and heating coils for the 
tank trucks and tank cars. This latter 
alternative is generally a standard 
requirement for asphalt trucks so that the 
technology is available. This allows the 
contents of a tank car or tank truck to be 
heated up prior to off-loading by supplying 
steam to the coils. 
Bunker fuels are blends of vacuum-flashed 
pitch and cutter stock, such as a light gas 
oil, that are blended together to obtain 
a certain required viscosity. In a processing 
unit, temperatures are generally limited 
to a maximum of 750-800 degrees F. to prevent 
undesirable thermal cracking. In other 
words, if higher temperatures are used, coke 
will be produced which can cause plugging 
of equipment. In order to extract more 
material from the bottom product, a vacuum 
as low as 10-15 millimeters is pulled in 
a unit called a Vacuum Flasher. Because 
of the reduced pressure, the bottom



temperature of 800 degrees F. (naximum 
permitted because of cracking) will be 
equivalent to approximately 1500 degrees 
F. The vacuum flashed pitch will contain 
virtually no volatile components, certainly 
not any in the 150-200 degrees F boiling 
range. Tne odour potential from Bunker which 
is the blended product, therefore, stems 
from the fact that light oil material has 
been added to obtain the desired viscosity. 

Liquid refinery fuel which is used in refinery 
heaters is generally vacuum flashed pitch 
taken directly from the vacuum flasher. 
In light of the comments above, no odour 
potential should exist for this product at 
temperatures up to 400 degrees F, or even 
more. In order to evaluate the maximum 
temperature that a residual oil should be 
stored at, however, a distillation should 
be carried out on it to determine its 
volatility. The initial boiling point, 5% 
boiling point and 10% boiling point, are 
usually sufficient to make this evaluation, 
since virtually all the odours will come 
from the front-end of the distillation range. 
Once these points are known, they can be 
compared with typical Bunker "C" distillatiens 
that are satisfactorily stored at 150 degrees 
F. If the equivalent temperature is higher 
than than for Bunker, no control should be 
necessary. However, if the equivalent 
temperature is less, the material should 
be stored at some lower temperature so that 
the equivalent requirements for Bunder "C“ 
are met. 

Asphalt Tanks 
The same philosophy that has been applied 
to the storage of liquid refinery fuel can 
be applied to the storage of asphalt. There 
are several general grades of asphalt: 

(l) Penetration Asphalt 
This is generally vacuum flashed pitch 
and is identical to refinery fuel for 
the purposes of this discussion. 

(2) Cut-Back Asphalt 
Cut-back asphalt is made by blending 
the cutter stock with the penetration 
grade asphalt. When the hot cut-back



asphalt is applied to a surface, the 
cutter stock evaporates, leaving the 
hard penetration asphalt behind. 
Although there are many intermediate 
grades of cut-back asphalts, they 
generally fall into three main types, 
Viz.: ' 

(a) 3g_cut-back (rapid cure asphalt) 
The cutter stock used in-this grade 
is gasoline so that the odour 
potential is high, i.e. highly 
volatile. The storage temperature 
for this type of product should 
be relatively low. A front-end 
volatility determination as 
described above is the only way 
to determine the maximum storage 
temperature. 

(b) gc cut-back (medium cure asphalt) 
The cut-back used in this grade 
is a light gas oil so that the 
odour potential is less than for 
the RC cut-back. 

(c) SC cut-back (slow cure asphalt) 
Heavy gas oil is used as cutter 
stock so that the odour potential 
is small but greater than for 
penetration grades. 

Relief Valves 
Generally speaking, the present design 
practice in the industry to prevent 
overpressuring of vessels, etc., is by release 
to atmosphere. Toxic or very light 
hydrocarbon streams are normally routed to 
flare. Older refineries by and large have 
systems whereby'the relief valves discharge 
into a closed blowdown system which, in turn, 
is vented to flare. 
There is nothing wrong with a design that 
allows a reliéf valve to discharge to 
atmosphere. _What is important is to ensure 
that the likelihood of this happening is 
extremely remote. The best way to determine 
this is to carry out a heat balance around 
the system to determine if the heat removal 
capacity is sufficient to prevent 
overpressuring.



Normally, the most critical period for the 
overpressuring of columns is in mid-August. 
This is when the cooling water is at its 
maximum temperature and when the ambient 
temperatures are highest. If a cooling tower 
is involved, the relatively humid air at 
this time reduces the evaporated cooling 
that will take place and a higher-than-normal 
cooling water temperature will result. 
The length of time that it takes to 
overpressure a system depends greatly on 
whether the system is liquid or vapour full. 
with a vapour full system there is generally 
a considerably amount of time available for 
the operator to react when he sees that the 
system is being overpressured. If it is 
within company policy, he can cut back the 
throughput or make other changes to prevent 
the relief valve from lifting. 
When assessing the design of a vapour full 
system, the maximum cooling water temperature 
expected should be used in all calculations. 
An approach temperature of at least 20 degrees 
F should be assumed in assessing the problem, 
i.e. the minimum hydrocarbon temperature 
is assumed to be 20 degrees F higher than 
the water temperature. Reasonable heat 
transfer co-efficients for water cooled 
condensors in light hydrocarbon surface are 
90-95(BIU/hr./sq.ft._0F). Heavier 
hydrocarbons will have a correspondingly 
lower heat co-efficient, i.e. 40 for heavy 
gas oil, 50 for kerosene and 25 for refinery 
wet—gas. These numbers are of a practical 
nature and allow for a certain amount of 
fouling. However, it is these fouled 
conditions that end up causing the problem 
as the unit reaches the end-of-run condition. 
Higher co-efficients would be expected when 
the bundles have been freshly cleaned. 
There should always be some pressure override 
on the heat being added to the system, i.e. 
a pressure override cutting back the steam 
flow to a re-boiler if the column pressure 
gets past a certain point. Reduction in 
the feed to the column can also prevent 
overpressuring. In the case of a cooling 
water failure, heat removal from the system 
ceases and if the heat input is not cut back, 
overpressuring will result. You can normally 
expect to get about 60% of the rated heat 
removal from a finned-fan air cooler by 

____



natural convection. In other words, if there 
is a fan failure, 60% of the heat can be removed provided there is a pump to take 
the liquid away. - 

In liquid full systems overpressuring will 
occur almost instantly so that there is no 
time available for the operator to take 
corrective action. Relief valves are 
generally found in liquid full systems to 
provide protection for under-rated equipment, 
such as a heat exchanger. If an operator 
closes a valve or the line plugs, the system 
is overpressured immediately and a release 
will result. As a general guide, the 
following points should be required for 
liquid full systems: 
(1) Pressures for relief valves should 

always be higher, i.e. 10-15 lbs. higher 
than the pump shut-off pressure. If 
this is made a requirement, it will 
be impossible for a system to have a 
release unless there is a fire. 

(2) In cases where this cannot be done and 
where there is a heat exchanger, for 
example, with a low designed pressure 
rating and where it is necessary to 
have a relief valve to protect this 
piece of equipment, there should be 
a pressure switch installed which will 
automatically shut off the pump if the 
pressure exceeds a certain point. 
Again, this set preSsure should be about 
15 lbs. lower than the relief valve 
setting. With such a system, even if 
there is a blockage downstream, there 
could be no release to atmosphere. 
Pressure switches are cheap and reliable. 

(3) Another solution is to have two pumps 
in series, one upstream and one 
downstream of the exchanger. A high 
capacity, low-head pump should be chosen 
ahead of the exchanger, such that the 
shut-off pressure is lower than the 
set pressure of the relief valve. A 
second pump can be located downstream 
of the exchanger tc provide the necessary 
head to get into the processing unit. 
The guiding light should always by that 
the shut-off pressure does not exceed 
the set pressure.
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Process units are generally shut down at 
intervals of 1—2 years for necessary 
maintenance. In former times if a relief 
valve could not be made to seat properly 
after a release_or if it developed a leak, 
it was simply allowed to leak (unless the 
losses were large) until the next shutdown. 
This situation is, of course, not desirable 
from an air pollution point of view. 

It has recently become acceptable practice 
to provide a gate valve, which is car-sealed 
in the open position, upstream of a relief 
valve. Such a system allows a faulty relief 
valve to be removed and repaired without 
shutting down and depressuring the entire 
system. It should be emphasized, however, 
that the administrative controls and checks 
needed for such a system are very stringent. 
Car-seals should only be permitted to be 
removed or installed under permit and a 
record should be kept of the seal numbers 
and the name of the person who has installed 
the seal. In addition, frequent checks 
should be made to ensure that the valve is 
indeed in the Open position. One cannot 
over-emphasize the importance of such 
precautionary measures since by closing the 
gate-valve, relief protection for the pressure 
vessel can be eliminated. 

In spite of these dangers, this system is 
being utilized by several large companies 
in instances where leaking relief Valves 
are a chronic problem. Special control 
procedures have been adopted to prevent the 
protection afforded by relief valves from 
being'lost. 

API Separators 
oily water separators are a source of odour 
in almost all refineries. The quantity of 
the odours given off is directly related 
to the loading of the separators, i.e. how 
much oil is being carried over, as well as 
to the temperature of.the water going through 
the separator. It may Well be that by cooling 
the water, and odour problem can be greatly 
reduced. 

_The explosive range of hydrocarbons in air 
is generally agreed to be between the 2 to 
u psia range.. Crude oil is normally in this 
range, as is waste oil from gravity



separators. The vapour pressure of the waste 
oil will, of course, depend on the 
temperature. There is, therefore, a real 
danger that an explosive mixture could 
accumulate within an enclosed system. It 
is therefore not felt wise to enclose API 
basins without carefully considering the 
consequences. Any enclosed system should 
provide for a continuous through-put of 
control air to maintain the gas phase above 
the water out of the explosive range. This 
vented air should then be scrubbed or 
incinerated to eliminate any odours. 
Diversion boxes which are used for inlet 
distribution and the oil sumps which are 
associated with API separators generally 
contain free oil on the surface. The exposed 
areas should be covered since these are 
significant odour sources. This can be 
accomplished by polyethylene or other floats 
which lay directly on the liquid surface, 
thereby eliminating any explosion hazard. 
This method of control is cheap and it works. 
If the diversion boxes and sumps are 
controlled, if there is adequate skimming 
and if the separator is not overloaded, the 
odour potential from the large separator 
bays themselves is not too great. _The odour 
potential will, however, increase with the 
temperature of the water. 

Tank Levees 
Generally Speaking, sewer systems are not 
provided in the tankage area. This is mainly 
because of the distances involved, which 
would result in large costs for such a system. 
Consequently, oil or gasoline from sampling, 
tank cleaning, or from switching blinds, 
etc., is usually allowed to run on the levee 
and to seep into the ground. This can 
evaporate when the sun comes out, thereby

_ causing an air pollution problem or it can —- 
be carried along with the storm water run- 
off thereby creating a water pollution 
problem. Steps can be taken, however, to 
reduce both air and water problems. 
It is standard procedure in older refineries 
to sample each tank from the top, middle 
and bottom once each shift. The purging 
of sampling lines which is necessary to 
provide good samples results in a considerable



quantity of product running on the ground. 
Modern refinery design provides tanks with 
mixers_that are capable of turning over the 
product in a tank every 8 hours. The contents 
of the tank can therefore be assumed uniform 
so that top, middle and bottom sampling is 
no longer required. One short sampling line 
is now sufficient and it should be possible 
to reduce sampling to once every 2n hours. 

There is an education program required here 
because in older refineries people have been 
sampling in the same way for so long that 
they are reluctant to change. However, if 
the economic benefits of reduced frequency 
of sampling are pointed out, i.e. reduced 
laboratory personnel and shifts, cooperation 
can usually be obtained. Such a program 
would reduce the number of samples by 89% 
and would probably reduce the quantity of 
hydrocarbon running over the ground which 
results from the taking of samples by over 
90%. If the installation of mixers is not 
possible, external low-capacity pumps can 
be provided externally on the existing 
sampling lines. These pumps can be made 
to discharge back into the tank to provide 
purging of the line, and the sample can be 
withdrawn from this circulated stream. 
The disposal of sludge that results from 
the cleaning of storage tanks is another 
source of both air and water pollution. 
This sludge should not be allowed to be 
spread over the levee, as has been done in 
the'past. Provisions should be made for 
the satisfactory diSposal of this material 
immediately, bearing in mind that if the 
sludge has been taken from gasoline or swing 
tanks, it is likely to have a high lead 
content. _- 

Swing tanks generally switch service about 
twice a year. At this time, blinds are 
usually swung in order to change the suction 
and run-down lines from gasoline to distillate 
service, or vice versa. The suction lines 
are usually of large diameter since these 
tanks are used directly for pipeline transfer 
and they have to be capable of moving products 
at high rates. 14" - 16“ diameter lines 
are common. Because these line are usually 
long and essentially horizontal, a substantial 
quantity of hydrocarbons can be released 
on the ground every time these lines are
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opened. Efforts should be made to pump out 
the contents of these lines before any flanges 
are broken. It is also possible to displace 
the hydrocarbons in these lines with water, 
prior to breaking the flanges. Hamer blinds, 
which are an enclosed system of blinds, allow 
blinds to be swung without hydrocarbon being 
discharged. These blinds are relatively 
expensive but allow the operator to swing 

' blinds without having a pipefitter along. 
Therefore, there is a long-term economic 
advantage in using these blinds in situations 
where they are being swung fairly frequently. 

Product Sampling 
The drawing_of samples within the process 
area has always presented a potential source 
of odour. The ultimate solution is, of 
course, to have in-line continuous product 
analyzers on all streams. The relatively 
high capital and maintenance costs,however, 
do not favour this approach. 

As an alternative, shortening of the sample 
lines, wnicn will result in a reduction of 
the purging necessary, has been tried. The 
best method is to provide a slipstream that 
is continuously bled around some pressure 
drop within the system, i.e. a control valve. 
A relatively short sampling connection is 
then possible from this slipstream. Not 
only will this system reduce the odours from 
a refinery complex but, as has been discussed 
previously in this brief, such systems can 
result in a significant reduction in the 
quantity of oil and oxygen-demanding material 
being routed to the water treatment 
facilities. 
Air Blowing of Asphalt 
Economical removal of the gas oil fractions 
from Topped-Crude, leaving an asphaltic 
product, is occasionally feasible only by 
air blowing the crude residue at elevated 
temperatures. Excellent paving grade asphalts 
are produced by this method, as well as the 
production of high quality specialty asphalts 
for roofing, pipe coating, and similar uses. 
These asphalts require certain plastic 
properties which are imparted by reacting 
with air.



Air blowing is mainly a dehydrogination 
process. Oxygen in the air combines with 
hydIOgen in the oil molecules to form water 
vapour. The progressive loss of hydrogen 
results in polymerization or condensation 
of the asphalt to its desired consistency. 
Satisfactory control of the effluent vapours 
being discharged from asphalt air-blowing 
stills has been accomplished by scrubbing 
and incineration. Partial control can usually 
be obtained by scrubbing alone. Where 
incineration is required, consideration 
should be given to both the incineration 
temperature and the retention time of the 
gases being burned. Catalytic fume burners 
are not recommended for the disposal of 
vapours from the air blowing of asphalt 
because the material entrained in the vapour 
would quickly clog the catalyst bed. 

Loading Facilities 
The gasoline and other petroleum products 
that are manufactured in a refining complex 
must be distributed to the consumer. 
Consequently, associated with every refinery 
is a network of pipelines, as well as 
facilities to load tank trucks, railroad 
tank cars and, in some cases, tankers and 
barges. Some of these loading installations 
include intermediate tankage for finished 
products. 

Hydrocarbon vapour emissions from these 
storage tanks can be controlled in much the 
same way as the emissions from the refinery 
proper. The main source of hydrocarbon 
emissions, however, is from the vapour that 
is being displaced from the vessel being 
loaded. The situation is identical for tank 
trucks, tank cars and tankers, except perhaps 
that the rate at which the vapours are being 
vented is probably larger for the tanker 
shipments. 
Submerged loading is probably the most 
straight-forward method of obtaining a 
sizeable reduction in hydrocarbons being 
emitted during loading operations. It is 
possible to modify tank cars and trucks so 
that the product to be loaded enters the 
bottom of the vessel instead of splash- 
loading, which has been common in the past. 
This approach eliminates large vapour



conservation systems and does result in a 
significant reduction of hydrocarbon being 
vented to the atmosPhere. Should it be 
necessary in the future to provide further 
control such as vapour collection and 
recovery, the quantities of vapour that must 
be handled will have been reduced to a 
minimum. This will result in equipment as 
small as possible. 
§hut-down of Units 
It is necessary to shut down most refinery 
units every one or two years for maintenance 
work. It should be possible to develop 
procedures and temporary piping so that 
virtually no emissions occur to atmosphere 
when these units are shut down, i.e. oily 
water should be routed to sewer instead of 
being run on the ground. It is, however 
necessary to steam the columns to atmosphere 
to evacuate any hydrocarbon in them prior 
to entry for maintenance purposes. Provided 
the other procedures are adequate, these 
emissions should not be too large. 
It is now quite common to regenerate catalysts 
used for desulphurization of oils, etc., 
in situ. The cobalt-Molybdenum or Nickel- 
Molybdenum catalysts will be in the active 
sulphide form when the unit comes off line. 
When air is introduced into tne catalyst 
to burn off the coke, these sulphides will 
be transformed to the oxide form. The 
material being vented will be essentially 
C02, 502, nitrogen and steam. The quantity 
of 502 being emitted can be estimated by knowing the quantity of catalyst in the 
reactor, since the ratio of metal to sulphur 
will be stoichiometric one. Rather large 
802 concentrations are possible, depending 
on how fast the regeneration proceeds. The 
best approach, therefore, is to exhaust the 
gases, leaving the reactor into the highest 
stack in the refinery. Since the units will 
have to be shut down during the regeneration 
period the so. being emitted from the refinery 
complex will not necessarily be greater than 
usual. The problem is therefore not as 
serious as it may first appear. 
After the catalyst has been regenerated, 
it must be sulphided prior to being put on 
line to restore the catalyst to its active 
sulphide from. HOS is normally used.for 
this procedure, although methyl mercaptans



can be used as well. Gases leaving the 
reactor should again be vented from as high 
a point as possible since some of the 
sulphiding medium may pass through the reactor 
unconverted thereby causing odours. 
Sulphiding normally takes a few hours to 
complete. The pre-sulphiding vent gases 
can also be routed to flare. If they are, 
sufficient hydrocarbon should be added to 
make sure of complete combustion (refer to 
section under "Refinery Flares").
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CHLOR—ALKALI INDUSTRY 

genera; 
Most of the chlorine is manufactured by two basic processes, 
which involve the electrolysis of brine solutions, the 
diaphragm and the mercury cell processes, where caustic 
soda (NaOH) is manufactured as a co—product. The diaphragm 
and mercury cells differ from one another_in the type of 
electrolysis cell used. 

Mercury Cell 
Purified and nearly saturated brine is fed continuously 
from the main brine treatment section of the plant through 
the inlet end box to the cell where it flows between a 
stationary graphite (or metal) anode and a flowing mercury 
cathode. The spent brine is recycled from the cell to the 
main brine treatment section; it may also be sent through 
a dechlorination step. 
The chlorine gas product formed at the anode leaves the 
cell for further treatment. After cooling, the wet gas 
is dried by scrubbing with concentrated sulfuric acid. 
After compression, the dry chlorine gas at elevated pressure 
either may be used directly or may be subjected to a 
liquefaction step. Inert gases entering with the chlorine 
are treated to recover this chlorine prior to venting inerts 
to the atmosphere. 
The sodium amalgam flows continuously from the cell through 
the outlet end box to the decomposer (denuder) where it 
is made the anode to a short-circuited graphite or metal 
cathode in an electrolyte of sodium hydroxide solution. 
Purified water is fed continuously to the decomposer, where 
it reacts with the sodium amalgam to produce sodium hydroxide 
solution as well as by-product hydrogen gas. The high 
purity caustic sdda generally leaves the decomposer at the 
concentration of about 50 weight percent sodium hydroxide. 
The caustic soda solution from the decomposer is usually 
sent to a filtration unit. 

Filtered caustic solution at 50 weight percent may be 
concentrated further by evaporation to a 73 weight percent 
sodium hyroxide product. In some instances, this material 
is heated to drive off the remaining water in order to 
produce anhydrous pellets or flakes of solid sodium 
hydroxide. 
The by-product hydrogen gas from the decomposer may be 
vented to the atmosPhere, burned as fuel, or used as a feed 
material to subsequent processing. '



Qiaphragm Cell 
In a diaphragm cell the electrolytic reaction products are 
kept separate by an asbestos diaphragm. When an electric 
current is applied to the salt solution within the cell, 
chlorine is generated at the positively charged anode on 
one side of the diaphragm. The negatively charged cathode 
on the.other side of the barrier attracts dissolved sodium 
ions, ultimately producing caustic soda and hydrogen gas. 
The diaphragm process produces a caustic solution at low 
concentration and contains an appreciable amount of sodium 
chloride. Usually the caustic from this process is later 
concentrated up to or above 50%. . 

Flow diagrams for both processes are appended. Appendix 
"I". 

Baw Waste Loads 
Raw materials used (salt brine from brine wells, evaporated 
salt, rock salt, sea salt), the type of process, the quality 
of the equipment and operation are important factors 
affecting waste loads. Generally speaking plants using 
brine raw material tend to produce more NaCl wastes than 
those using solar cr rock salt. In most cases, solar or 
rock salt have to be transported to the plants and are 
generally more expensive. 
Standard raw waste loads from chlorine manufacturing 
processes are shown below in table 1. They represent the 
range of values for the most common wastes that can be 
normally encountered in a 100 Tons/day chlorine plant. 
Examples of effluent anaysis from chlor-alkali plants are 
appended, Appendix "J". 

Chlorine, in a form commonly called free chlorine, is also 
present in the effluents. 
As pointed out in Chapter II, the concentration of free 
chlorine should absolutely be contained within ranges non- 
toxic to the aquatic life. Organic wastes from chlorine 
purification have been also found in some plants; in some 
U.s. plants they have been found ranging up to 300 pounds 
per day for a daily production of 100 tons of chlorine.



gABLE I 

MAIN STANDARD RAW WASTE LOADS FROM TYPICAL DIAPHRAGM 8 MERCUBX CELLS 

gHLORINE MANUFACEURING PROCESSES - (EXPRESSED IN LB/lOO TONS Cla/DAY 

Mercury Cells Diaphragm Cells 
— Brine Pfirification Muds, ' 500 - 3,000 ' 500 - 16,000 

(eaco3 5 Mg (omz) 
- NaCl 

_ 

u,000 - 100,000' - -5,000 - 100,000 

- NaOH . 

_ 

uoo - 2,500 1,000 - 13,000 

-- Na2504 - 

II 
- 1,000 — 12,000 

I I 

'.- o.— 9.000 

- 32504 ' 500 - 10;000 .100 — 3,500 

4 Filter Aids s - 

_ 

' 

0 — 500 . 20 - 200 

- éb' II. I 

_ 

- - - 

I ' 

10 - 100 

- Asbestos 
I i -- 

- 

' 
' 

- 25 - 150 

- Chlorinated Organics ' 

r not available_- 

02 . . 

- 

. n.100 - 10,000' . 50 a 1,000 

Hg 
I I 

.S.- 50 -. 

Carbon, Graphite s' - 
. 100 - 1,500 .' 'u 30 - 1,000 

other solids



Treatment of Wastes, General 
It is not considered appropriate, at this, time to present 
data or to state policies which would prejudice the work 
of the task force which will prepare regulations covering 
all the effluents from a chlor-alkali plant. 

Federal regulations for mercury in liquid effluents have 
been finalized and the technical aspects of the treatment 
are discussed below. For other substances, which might 
be considered deleterious in the Fisheries Act, the following 
general considerations can be made. 
Settling ponds appear to be an acceptable solution for the 
removal of muds and solids before discharge of effluents. 
It appears that, with residence time well above 2n hours, 
suspended solids concentrations in the ponds' effluent can 
be expected below 30 ppm prior to discharge. 

Acids and alkalis will partially neutralize each other and 
the pH of the pond water can then be adjusted Organic wastes 
from chlorine purification should be collected and disposed 
of separately. Sodium hypochlorite should be reduced to 
sodium chloride before discharge. 
Air Emissions and Controls 
Emissions from diaphragm and mercury cell chlorine plants 
include chlorine gas, carbon dioxide, carbon monoxide and 
hydrogen. Gaseous chlorine is present in the blow gas from 
liquefaction, from vents in tank cars and tank containers 
during loading and unloading, from storage and process 
transfer tanks, compressor seals, and from air blowing of 
depleted brine in mercury cell plants. 
In mercury cell cnlor-alkali plants one contaminant, mercury, 
is of particular importance due to its high toxicity. 
Mercury is emitted to the atmosphere via the hydrogen stream, 
the end box ventilation stream, and the cell rcom ventilation 
air. 

Chlorine emissions from chlor-alkali plants may be controlled 
by one of three general methods: 
(1) Use of the gas in other plant processes, 
(2) neutralization in alkaline scrubbers and 
(3) recovering the chlorine from effluent gas streams. 
Tables I and II of Appendix "J" show typical emission factors 
for chlor-alkali plants and Figure I of Appendix "J" shows 
diagrammatically potential sources of mercury losses from 
mercury cell chlor-alkali plants. 

| _

.



Losses from Mercury Cell Plants 

The Canadian mercury cells plants were designed and built 
prior to 1970, at the time when the hazard of mercury to 
the environment was not known to the chlor-alkali industry. 
The toxicity of metallic mercury was, however, well 
established and the main concern of a cells designer was 
the adequate protection of the operators from mercury 
vapours. The cell rooms were well ventilated and mercury 
spills picked up or washed away in order to prevent 
evaporation. 

Mercury left the plant in different ways, each one of them 
was a source of emission to the surrounding environment. 
Let us list and analyse each category of mercury losses: 
General Cleaning of the Cell Room 

Some unintentional spillage of mercury cannot be prevented 
in electrolysis and once a drop of mercury has fallen to 
the ground, it is impossible to fully recover it. 

Most electrolysis have the cells in the first floor and 
various equipment are mounted on the ground floor. If some 
mercury falls from the first floor to the ground floor, 
it is quite obvious that it is almost impossible to recover 
it. 

In addition, not all floors have the smooth surface which 
is needed for a good flushing of the mercury to the mercury 
drains; many floors are made of concrete with cracks into 
wnich the mercury tends to hide itself. Sometimes, a 
considerable amount of mercury lies on the concrete floor 
and it appears only when the concrete floor is broken in 
order to be removed or repaired. 
Cleaning of Cells with Washing Water 
The mercury cell operation is quite sensitive to a clean 
mercury stream, a clean brine stream, and a clean cell, 
and each cell of a chlor—alkali plant has to be cleaned 
from time to time. The anodes covers are dismantled and 
the anodes are eventually replaced by new ones. On this 
occasion, the operator normally washes the bottom of the 
cell with water. 
In order to carry out these operations, the cell is short- 
circuited. Without electric current, the mercury cathode 
is exposed to the chlorinated brine, and this means that 
the brine which is still in the cell, takes up to 100 or 
more ppm of mercury. Some of this brine is washed away 
with water.



Other Process Waters 
In order to have the amalgam formed in the primary cells 
as pure as possible, the end boxes have to be washed with 
water. ' 

The mercury content of this washing water changes from case 
to case, but it is absolutely certain that these washing 
waters cannot be discharged into the sewage system without 
treatment. 
grine 
In the mercury cells, sodium chloride is transformed to 
chlorine gas and caustic soda by means of electric current. 
The brine coming from the cells contains approximately 250 
grams per litre of sodium chloride, is saturated with 
chlorine gas, and has a pH of approximately 3.5 and a 
temperature of approximately 180 degrees Fahrenheit. This 
brine has to be dechlorinated and saturated to a 
concentration of approximately 320 grams per litre. 
Fresh salt is added to the brine (weak brine) in vessels 
called saturators. The impurities contained in the salt 
go into solution as well as the sodium chloride. The 
impurities are mainly magnesium, calcium, iron and sulphate 
ions. To precipitate the impurities, some chemicals as 
soda, barium chloride or carbonate are added to the brine. 
The result is a turbid solution (pH approx. 9-10) which 
has to be clarified. The clarification can be done either 
by decantation and filtration, or by direct filtration of 
the all brine flow. The purified, clear brine goes to the 
cells while the underflow of the separators and the backwash 
of the brine filters are normally discharged. These 
discharges usually have relatively high concentration of 
mercury, in the order of 5-8 ppm. 

If the brine quantities in circulation are very large, the 
mercury losses are correspondingly high. 
Hydroggg 
losses of mercury in the hydrogen stream vary substantially _ 

from one plant to another. The hydrogen generated and “ 
discharged from the process is handled in different ways, 
at some locations the hydrogen is cooled and discharged 
to the atmosphere, at others it is compressed and used as 
a fuel. The hydrogen stream leaving the denuder is quite 
hot, and as a result contains a substantial amount of mercury 
in the vapour phase. At 210 degrees F. the mercury content 
is approximately 2.3 grams per cubic meter. If nothing 
is done to the hydrogen except to cool it to about 110 
degrees F. and to remove the condensed mercury efficiently, 
the mercury emission as vapour still amounts to more than



four pounds of mercury per 100 tons of chlorine produced. 
Due to the high degree of agitation in the denuder when 
the hydrogen stream is evolved there is additional mercury 
emitted with the gas stream in the form of a mist or aerosol. 

Air 
Air acts as a medium for pollution primarily by two means. 
To keep the concentration of mercury in.the cell room below 
50 micrograms per cubic meter it is necessary to ventilate 
the cell room with large volumes of air. The air'comes 
with it to the atmOSphere approximately .5 to 9 pounds of 
mercury per 100 tons of chlorine produced. 

The presence of the mercury results from a number of 
operations or conditions typical examples of which are end 
box sampling procedures, removal of mercury butter from 
end boxes and accidental spills of mercury. A secondary 
emission source results from end box ventilation. 
Ventilation is necessary to remove any entrained chlorine 
from the brine. The amount of mercury involved here, while 
difficult to estimate; would-seem to vary between .2 and 
1.2 pounds per 100 tons of chlorine produced. 

Chlorine Gas and Sulphuric Acid 
The mercury is practically never attacked as chlorine gas 
accumulates at the anode. If some trace of mercury is 
produced, it remains with the brine. Very little or 
practically no mercury can be traced in the condensate of 
the chlorine-cooler. The same can be said for the sulphuric 
acid brine of the chlorine gas. 

Caustic Soda 
During the electrolytic production of chemically pure caustic 
soda traces of mercury find their way into the product. 
In most of the cases, the mercury concentration is in range 
of 20 to 10 ppm and lower. On one hand, this phenomenon 
has an adverse effect on the quality and the purity of the 
caustic soda produced; on the other'hand, it is a source 
of mercury loss which is felt economically in the process. 
The mercury leaving_the process in this way ends into the 
environment during the utilization of the caustic soda. 

Urine 
It is probably known that the urine of the personnel of 
a chlor-alkali plant using mercury cells contains 
approximately 40-50 micrograms of Hg. This minimum amount 
cannot be recovered. '



It is estimated that the Canadian chlor-alkali industry 
consumed, in 1969, approximately 39 pounds of mercury per 
100 tons of chlorine produced. This loss represents the 
total emission to water, air, land and the mercury discharged 
with the products. It is based on the amount of mercury 
sonsumed in 1969 and the estimated chlorine production 
during the same year. Table 2, Appendix "J" shows how the 
losses were distributed, in a typical 100 TPD plant, before 
control measures were taken. 
Qgsign Features to Minimize Mercury Losses 
Mercury losses to the eco—system through brine sludges, 
waste waters and cooling water, losses to air and losses 
going with the products vary from plant to plant.. The type 
of cell used, the brine washing system, operating practices 
will also affect the mercury losses. Efforts to minimize 
mercury losses in existing plants must start with specific 
studies of existing conditions. However, the basic 
principles will be the same for all plants. Figure 1, 
Appendix "J", shows the potential sources of mercury.losses 
in a chlor-alkali mercury cell, comments on design principles 
are tabulated below. 
Sewers 
Sewers leaving the cell room and all other areas which 
handle metallic mercury, mercury vapors, mercury recovery 
systems sould be blocked. The same can be said for all 
other areas where mercury contaminated leaks or drains can 
be expected from the equipment installed. The area(s) 
should be curbed, paved and drained to a collection sump(s). 
Each sump should be designed in such a way that a primary 
recovery of mercury can be obtained, wherever possible, 
by means of simple traps, weirs etc. The water can then 
be pumped to a tank for treatment or recirculation. It 
is important that no mercury contaminted waters go directly 
into the storm or sanitary system.



Waters 
The volume of water collected from the floor drains can 
be reduced considerably by limiting its use for cleaning 
floors, by recycling waste water wherever possible and by 
sending uncontaminated cooling water to separate drains 
directly to the sewer system. When water is recirculated, 
the mercury metal should be recovered from the traps and 
all the water should be treated when its mercury content 
reached say 2.0 ppm. 
Various processes have been considered for removing mercury 
from water, the precipitation with NaHS or Nazs has received 
the widest attention and it is capable of reducing the 
mercury concentration to 0.1 ppm or less. 

The waste water is sent, primarily, to a receiving tank 
with the bottom shaped to a drain nozzle to enable the 
removal of mercury which has been collected and settled 
inside. The mercury in solution is precipitated and 
filtered, preferably, through an actiVated carbon bed. 
The available data indicate that.a pH of u to 6 and an 
excess of 20-50 ppm of sodium sulphide are optimum. The 
addition of ferric chloride as a flocculating agent improves 
the precipitation of mercuric sulphide. Figures 1 and 2, 
Appendix "K" show 2 flow diagrams of the sodium sulphide 
treatment. - 

Other methods have been tried to remove mercury from waste 
waters. One of them consists of reducing the mercury in 
the effluent to element form and the amalgamating it with 
zinc powder. The method can give fairly good results (up 
to 99 % removal) but presents few disadvantages as the 
introduction of a second pollutant, zinc, into the 
environment, the cost of the zinc powder and of the amalgam 
regeneration system. A description of this process, taken 
from a technical information bulletin, is appended, Appendix 
"L" . 

Brine and Brine Sludges 
Sludges from brine filtration and saturation have been, 
in many cases, sent to settling ponds as a temporary measure. 
In SOme other cases they have been diSposed of by deep well 
injection. The disposal in settling ponds may present 
problems with run-off, overflow, leaks, etc.. It is difficult 
to find a pond which is really satisfactory for the purpose 
cf containing mercury.

' 

We must bear in mind that, in most of the cases, ponds have 
been used as temporary solutions to take the waste brine 
out of sewer systems; their use will be gradually discouraged 
by Environment Canada. The disposal by deep well injection 
represents a risky solution, it should be proved safe before 
deciding to di3pose of contaminated sludges in this way.
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If the liquid can be separated from the solid waste and 
returned to the process, the disposal of solids, containing 
up to 2,000 ppm of mercury, is still a problem to be solved, 
even if it is easier to deal with a solid residue than with 
a sludge. ' 

One other way to deal with brine sludges is to solubilize 
the mercury with sodium hypochlorite and then filter and 
wash the solid residue. The solids can now be disposed 
of easily as they contain a small amount of mercury. The 
liquid containing mercury can be then treated with NaHS 
or Nazs and the mercury precipitated and filtered as HgS. 
An alternate procedure, is to recycle the.hypochlorite 
solution (containing Hg) into the brine system and dispose 
of the solids residue. See Appendix "K", Figure 3. 
One other way is the treatment by ion-exchange to recover 
the mercury. A description of this process, called the 
Osaka process is appended, Appendix "L". 
In some Japanese plants the solid waste is included into 
a concrete block, after its mercury content has been reduced, 
the blocks are then dumped into the ocean. It seems that 
this method is satisfactory as the dissolution of mercury 
takes place only from the surface of the block and that 
the extraction from the inside is negligible.



QEE§EEE_§2§§ 
The mercury content in the caustic soda can be.easi1y reduced 
to and below .1 ppm by filtration through a bed of activated 
carbon. Two techniques have been widely used to reduce 
the mercury in the caustic soda: ' 

Filtration through porous carbon filters, mainly used in 
North America, consists in using porous hollow carbon pipes 
as filter media. Some precoat material is usually added 
before every filtration cycle. 
The mercury droplets are trapped by the precoat material 
and the filter is backwashed producing an alkaline sludge 
which must be handled with additional treatment facilities. 
This procedure is schematically shown in Appendix "K", 
Figure u. 
Filtration through horizontal leaves recoat filters, mainly 
used in Europe with some installation in North America. 
The filter consists of several horizontal leaves which are 
precoated preferably with activated carbon, before each 
cycle. 

The mercury droplets are trapped by the precoat material, 
the cycle may last 3 to u weeks and the precoat (containing 
mercury) can be washed and dryed before being discharged. 
The residue is dry and ready for dietillation, which is 
an advantage over the other technique. This procedure is 
schematically shown in Appendix "K", Figure 5. 

One of the main obstacles to the installation of a good 
caustic filtration system is of economic nature, because 
of the use of nickel and nickel alloys for many Components 
of the circuit. 

The experience accumulated successfully in Europe has shown 
that if the temperature of cauStic is controlled below a 
certain value (say 180 degrees F.) stainless steel (316 
type) is quite satisfactory and-the overall cost of the 
installation can be lowered.



gydrogen 
The hydrogen by-product stream which is at 210 degrees F 
is usually cooled to 86 degrees F. This cooling results 
in an emission reduction from about 112 pounds of mercury 
to about 1.9 pounds of mercury per 100 tons of chlorine 
produced (from mercury vapor pressure curve). 
One further means of reducing emission involves compression 
of the hydrogen to about 3.5 atmospheres followed by cooling 
and entrainment separation of the mercury which condenses. 
If the hydrogen is cooled to 68 degrees F the mercury vapor 
loss will be reduced to about .29 pounds per 100 tons of 
chlorine produced. If this gas is further cooled to 37 
degrees F using refrigerated brine the loss may be reduced 
further. Pilot plant studies have indicated that by using 
carbon adsorption the mercury level in this gas be reduced 
below .001 pounds per day per 100 tons of chlorine produced. 

A second means of further emission reduction involved the 
scrubbing using a solution of sodium hypochlorite, caustic 
soda and sodium chloride. Pilot plant work indicates that 
it could result in a reduction from 1.9 to .066 pounds of 
mercury per 100 tons of chlorine produced. 

Lil: 

The mercury can be removed from and box ventilation air 
by two means. The first involves scrubbing the air with 
water, cooling to 66 degrees Fahrenheit and entrainment 
separation. This would result in an emission of about 1.2 
pounds of mercury per 100 tons of chloride produced, the 
water should be treated as described above. At this time 
there is no known practicable treatment that can be given 
to the cell room ventilation air. However, encouraging 
pilot plant studies have been carried out using activated 
carbon. Ccntrcl of emissions from this source consists 
of actions designed to minimize the amount and the effect 
of exposed mercury in the cell room. These practices 
include: 

(i) Minimizing spills 
(ii) Good house keeping 
(iii)Crash shutdown procedures for handling 

catastrophic cell failure. 
Recovery of Mercury by Distillation 
Solid wastes from the sulphide treatment, caustic filtration 
and brine sludge treatment can be distilled to recover 
metallic mercury. There are indications that some 
distillations are not 100% efficient, the residues should 
therefore be collected and buried in some type of container. 
Although most of the companies look at distillation as a 
purely econcmical proposition, recovery and recycling of



mercury by distillation should be encouraged, whenever 
possible, at the regulating agency level, as it is the only 
real means of reducing the emissions to the environment.



Impact of the New Chlor—Alkali Mercury Regulations 
The regulations, applying to all plants producing-chlorine 
with mercury cells, Require: 
a. within 60 days from their coming into force: to reduce 

the quantity of mercury_deposited daily, in water 
frequented by fish to 0.005 pounds per ton of chlorine 
produced in that day. 

b. Since their coming into force: 
- to keep records of liquid effluents discharged, 

chlorine produced and mercury discharged with 
the effluents 

- to keep records of the mercury purchased and used 
for any purpose. 

The Regulations are expressed in terms of unit of deleterious 
substance per unit of production. As described in the 
Fisheries Act, the quantity of mercury which can be deposited 
in water frequented by fish will include the amount coming 
from any place, under any conditions, including mercury 
previously removed from plant wastes and impounded if such 
may enter the water. 
In anticipation of the regulations, the intent of which 
was made known to industry a year ago, considerable research 
in mercury loss has already been effected.‘ Preliminary 
information provided by industry and/or provincial regulatory 
agencies indicated almost total compliance. The compliance 
with the Regulations will reduce the quantity of mercury 
deposited in water, for a plant producing 100 tons of 
chlorine per day, from a daily average of 25 pounds, 
discharged in 1969, to 0.5 pounds today, a reduction of 
98%.
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pgAPTER v 

ENVEBONMENTAL EMERGENCY ACEIVITIES 

The Environmental Emergency Branch of the Environmental 
Protection Service is charged with the activities related to 
the prevention of Spills of oil and other hazardous polluting 
substances as well as developing the planned preparedness to 
control, contain and clean up such spills to the environment. 
These activities involve the definition of potential spill 
sources, prediction of the impact of spills from these sources 
and the formulation of contingency plans to cope with such 
spills so that their effects on the environment can be minimized. 
The types of environmental emergencies that can occur are many 
and varied and may involve any one of a number of polluting 
substances, e.g. oil, chlorine, mercury etc. 

The primary focus at the present time is concerned with oil 
spills to the water environment and it is this area where the 
most knowledge is available and where most of the research and 
technology activities are concentrated. oil in its crude or 
refined state is One of the major commodities transported in 
bulk, and as a result there are many areas where potential 
spills may occur.' Rigid controls are necessary to prevent 
transportation accidents, and accidental spillages during 
loading, off-loading and other operations at shore-based 
facilities such as refineries, tank storage deports, etc. 
Preventative measures are therefore the most effective means 
to minimize the spill threat. This can be achieved through 
regulations or guidelines under existing legislation. For 
example, improved navigational aids, establishment of traffic 
lanes, mandatory pilotage requirements are all measures under 
the Canada Shipping Act designed to lessen marine transport 
accidents. Guidelines or National Codes are proposed which 
will set forth the steps individual industries can take to 
minimize spills. These would include regular maintenance and 
equipment testing programs, employee training, provision for 
emergency spill plants, a requirement to have equipment and 
materials on standby where there is a high potential for spills, 
a contingency plan, etc. 

An example of an environmental emergency involving chlorine 
gas occurred last June at a Chlor-alkali plant operating in 
British Columbia. The incident resulted from the c0mbination 
of a compressor breakdown and the subsequent failure of a 
scrubbing tower system to prevent the escape of chlorine gas 
to the atmosphere, and caused considerable concern to the people 
in the immediate area. Following an investigation by the 
Environmental ProtectiOn Service, the Company installed a new 
scrubber and alarm system, which was considered to be 
satisfactory by the British Columbia Pollution Control Branch. 

At the present time, there exists an "Interim Federal Contingency 
Plan for Spills of oil and Toxic Materials" which focuses on



the preparedness necessary to control, contain and clean up 
spills to the marine environment. This plan will form an 
integral part of the National Environmental Emergency Contingency 
Plan which will embrace all types of pollution emergencies 
whether it be an oil Spill from an industry or ship or a harmful 
release of gaseous chlorine from a transportation or industrial 
accident;
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"Canadian 
fisheries waters" 
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"close time" 
deans...- 
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«poisson- 

(Ifi‘heryll 

Ipe‘cherie- 

"ruin." 
weeken- 

utuhin‘ ml" 
Jolene...- 

"lawful excuse" 
nuance...- 

CI‘IAPTER F- 14 
An Act respecting fisheries 

SHORT TITLE 
I. This Act may be cited as the Fisheries 

Act. R.S.. c. 119. s. l. 

INTERPRETATION 
2. In this Act 

“Canadian fisheries waters” mean all water's 
in the fishing zones of Canada, all waters 
in the territorial sea of 

' Canada and all 

internal waters of Canada; 
“close time" means a specified period during 
which fish to which it applies. may not be 
fished; 

"fish" includes shellfish. crustaceans and. 
marine animals; 

"fishery" includes the area. locality. place or 
station in or on which a pound. seine. net. 
weir or other fishing appliance is used. set, 
placed or located. and the area. tract or 
stretch of water in or from which fish may 
be taken by the aid pound. seine. net. weir 
or other fishing appliance. and also the 
pound. seine. net. weir, or other fishing 
appliance used in connection therewith;

I 

“fishing” means fishing for or catching fish 
by any method;

' 

“fishing vessel"_ means any vessel used. 
outfitted or designed for the purpose of 
catching. processing or transporting fish ; 

"lawful excuse" means ' 

(a) ability to prove that fish in possession 
during the close time therefor at the place 
of possession were legally caught._or 
(b) the unintentional or incidental catching 
of any fish' that may not then be taken. 

CHAPITRE F- 14 
Loi concernant les pécheries 

TITRE ABREGE 
1. La présente loi peut étre citée sous lc 

titre: 'Loi sur les pé‘cheries. 8.3... c. 119. art. 1. 

INTERPRETATION 
2. Dans la présente loi 

«'bateau de péche» désigne tout navire utilise'. 
' équipé ou concu pour la prise. le traitement 
ou le transport du poisson; 

«eaux des pécheries canadiennesn désigne 
toutes les eaux des zones de péche du 
Canada. toutes les eaux de la mer territoriale 
du Canada et toutes les eaux intérieures du 
Canada; 

«excuse légitime» signifie 
a) l'aptitude a prouver que le poisson 
possédé en temps prohib'é a l’endroit de 
possession a été légalement capturé. on 
17) la capture involontaire ou fortuite de 
'tout poisson qui ne peut étre alors capture. 
pendant que se fait légalement la péche 
d'un autre poiSson; 

«Ministre» signifie le ministre des Péches et 
Foréts; 

«pécher» signifie pécher ou capturer du 
p'oisson par quelque mode que ce soit; 

«pécherie» comprend l'étentlue. la localité. 
.l'endroit ou la station oii un parc ou rets i. 
'enclos, une seine. un filet. une nasse. an un 
autre engin de péche est employé. tendu. 
placé ou localisé. et l'étendue ou nappe 
d’eau dans laquelle le poisson peut étre pris 
au moyen desdits parc ou rets h enclos. 
seine. filet. nasse ou autre engin de péche. 
et aussi le parc oti rets ‘a enclos. la seine. le 
filet. la nasse ou autre engin employé pour 
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_ 
when legally fishing for other fish; 

“Minister” 
.Mininlre» and Forestry. R8,, c. 119, s. 2; 1960—61, cl. 

23, s. 1 ; 
1964—65, c. 22, s. 12; 1968-69, 0-. 28, 

s.99. 

APPLICATION 
3. Nothing in this Act shall be taken to 

authorize the granting of fishery leases 
conferring an exclusive right to fish in 
property belonging not to Canada'but to a 
province. R.S., c. 119, s. 3. 

f‘rovincial rights 
not affected 

Licences to take 
spawn 

4. Nothing in this Act precludes the 
granting by the Minister of written permission 
to obtain fish and fish spawn for purposes of 
stocking or artificial breeding or for scientific 
purposes. R.S., c. 119, s. 4. 

Appointment of 
_ , 

5. (1) There may be appointed in the 
fuheryofficera manner authorized by law. fishery officers, 

whose powers and duties are as defined by 
this Act and the regulations,and by instruc— 
tions from the Minister, and whose titles, are 
as specified in their appointments. 

Authority to 
_ _ (2) The Governor in Council may authorize 

administer oaths any fishery officer to administer oaths and 
take and receive affidavits, declarations and 
affirmations for any of the purposes of any 
Act or regulation administered by the Depart- 
ment of Fisheries and Forestry. 

Fishery mum (3) TheMinister may appoint fit and 
proper persons to act as fishery guardians, 

‘ who hold office during the pleasure of the 
Minister, and who have for the purposes of 
this Act and the regulations the powers of a 
police constable. R.S., c. 119, s. 5; 1960-61,_c. 
23, s. 2; 1968-69, c. 28, s. 

0”" 0‘0"” 6. Every fishery officer and fishery guard— 
ian shall take and subscribe an oath in the 
form following, that is to say: 

I. A.B., a fishery officer (or guardian) in and for the 
District of ................................ do solemnly swear that to the 
best of my judgment, I will faithfully. honestly. and 
impartially fulfil, minute and perform the office and duty 

“Minister” means the Minister of Fisheries. 

Pécheries 

la péche; 
,«pgisson» comprend ‘les mollusques, les crus- 
i't-acés et les animaux marins; 
«temps prohibé» signifie une période spécifiée 
durant laquelle le poisson auquel elle 
s’applique ne peut pas étre péché. SR, (2. 

HQ, art. 2; 1960—61, c._23, art. 1; 1964-65, C. 
22, art. 12; 1968-69, c. 28, art. 99. 

APPLXCATION 
3. Nulle disposition de laprésente loi ne 

‘ 

doit s’interprétercomme autorisant la conces~ 
sion de baux de péche qui donnent’ le droit 
exclusif de pécher sur un territoire qui 
appartient, non au Canada, mais a l’une des 
provinces du Canada. S.R., c. 119, art. 3. 

4-. Rien dans la présente loi n’empéche 1e 
Ministre d’accorder par écrit la permission de 
se procurer du poisson et du frai pour les fins 
de repeuplement ou de reproduction artifi- 
cielle, ou dans un but scientifique. 8.1%., 
c. 119, art. 4. 

5. (1) Peuvent étre nommés de la maniere 
autorisée par la loi des fonctionnaires des 
pecheries dont les pouvoirs et devoirs sont 
ceux que définissent la présente loi et les 
reglements, ainsi que les instructions du 
,Ministre, et dont les titres sont indiqués dans 
.leurs nominations. 

(2) Le gouverneur en conseil peut autoriser 
tout fonctionnaire des pécheries'a faire préter 
des serments at a recevoir des affidavits, 
déclarations et affirmations a l’tme quelcon- 
que des fins d’une loi ou d’un reglement dont 
l’application reléve du ministers des Péchcs 
et Foréts. 

(3). Le Ministre peut nommer des personnes‘ 
capables et compétentes pour agir a titre de 
gardes-péche,-qui restent en fonction durant 
le hon plaisir du Ministre et ont, pour les fins 
de la présente loi et des réglements, les 
attributions d’un agent de police. S.R., c. 119, 
art. 5; 1960-61, c. 23, art. 2; 1968—69, 0. 28, 
art. 99. ‘ 

_

_ 

6. Tout fonctionnaire des pécheries at tout 
gsrde-péc‘he doivent prefer et souscrire 

1 

un 
serment selon la formule qui Suit, savoii‘i 

Je. A.B.. fonrtionnaire des pécheri‘es (ou garde-péche) 
dans et pour le. district de ..................... * 

........... , jure 
solennellement de remplir et exécuter ‘fid‘élement, honné- 
*tement er impartialement et au mieux de mon jugement, 
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Fisheries _ 

of such officer (or guardian) according'to the true intent 
and meaning of the Fisheries Act and regulations and in 
accordance with my instructions. So help me God.

' 

R.S., c. 119, s. 6.
‘ 

FISHERY LEASES AND LICENCES 
7. The Minister may, in his absolute 

discretion, wherever the exclusive right of 
fishing does not already exist by law, issue or 
authorize to be issued, leases and licences for 
fisheries or fishing, wherever situated or 
carried on ; 

but except as hereinafter provided, 
leases or licences for any term exceeding nine 
years shall be issued only under authority of 
the GovernorGeneral in Council. R.S., c. 119, 
s. 7. r 

*
‘ 

8. Except where licence fees are prescribed 
in this Act, the Governor in Council may 
from time. to time prescribe the fees that shall 
be charged for fishery licences. R.S., c. 119, 
s. 8. 

9. The Minister may cancel any lease or 
licence issued under the authority of this Act, 
if he has ascertained that the operations 
under such licence were not conducted in 
conformity with its provisions. R.S., c. 119,‘ 

s. 9. 

SEAL FISHING 
10. No one shall With boat or vessel or in 

any other way during the time of fishing for 
seals, knowingly or wilfully disturb, impede 
or injure any sedentary seal fishery, or 
prevent, or impede the shoals of seals from 
coming into Such fishery ,or knowingly or 
wilfully frighten'such shoals. R.S., c. 119, 
s.10(1), -_ 

_ 
_ ‘ ‘_ 

ll. Disputes between occupiers of seal 
fisheries concerning limits and the mode of 
fishing or setting nets shall be decided 
summarily by any fishery officer or justice of 
the 'peace, by whom arbitrators may be 
appointed to assess damages; and any 
damages assessed or which arise out of 7a 

repetition or continuance ofthe‘ difficulty 
ordered to be remedied, may be levied under 
the warrant of any fishery officer or justice of 

Chap. 57-14 

In charge et les devoirs de fonciionnaire des pécheries (ou 
garde-péche) salon l'intention et le sens véritables- de la 
Loi sur les pécheries et, des reglements, et conformément l 
mes instructions. Ainsi Dieu me soit en aide. ' 

S.R., c. 119, art. 6. 

BAUX'ET PERMXS DE PECHE 
‘

' 

7. Le, Ministre pent, a sa discrétion absolue, 
lorsque le droit exclusif de péche n’existe pas 
déja en vertu de la loi, émettre des baux de 
péche, des permis pour l’exploitation de 
pécheries ou des permis de péche, ou i1 peut 
en autoriser l’émission en quelque endroit que 
ces pécheries soient situées ou que la péche 
doive se pratiquer; mais, sauf les dispositions 
qui suivent, les baux ou les permis pour un 
terme excédant neuf années ne doivent étre 
‘émis que par autorisation du gouvernetir 
général en conseil. S.R., c. 119, art; 7. 

8.. Sauf lorsque des droits de permis sont 
prévus dans la présente loi, le gouverneur e‘n 

, conseilpeut a l’occasion prescrire les droits 
qui seront exigibles sur les permis de péche. 
S.R., c. 119, art. 8. 

9. Le Ministre peut révoquer tout bail ou 
permis délivré sousl’autorité de la presente 
loi, s’il a constaté que les operations _visées 

Bsux et permis 
de péche 

Dmits 

Le Minis": pout 
révoquer un 
permis 

par ce permis n’ont- pas été. dirigées confor-~ 
mément a Ses dispositions. S.R., c. 119, art. 

PECHE AU PHOQUE 
10. Nul ne doit, au moyen d’un bateau 'ou 

navire ou de toute autre‘maniére, durant le 

temps de la péche au phoque, troubier, géner 
ou endommager sciemment ou délibérément 
une pécherie' sédentaire de phoques, ni 
empécher les troupeaux de phoques d’y entrer, 
ni les arréter dans leur marche, ni sciemme‘nt 
ou délibérément les effrayer. S.R., c.‘ 119, 
art. 10(1). 

11. Les contestations entre les occupants 
de pécheries de‘ phqes, relativement aux 
limites dye péche et a la maniére de faire la 
péche ou de tendre leUrs rets, sont jugées 
sommairement par tout" fonctionnaire des 
pécheries ou juge de paix, qui peut'nommer 
des arbitres‘ pour établir les dommages— 
intéréts; et les dommages-intéréts f ixés ou qui 
re’sultent de la répétition ou de la‘continuation 
de la difficulté a laquelle ’il a été ordonné de 
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the peace. 11.8., c. 119, s. 10(2). 

SALMON FISHING 
l2. Salmon fry, parr and smolt shall not 

at any time be fished for, caught or killed, 
and no salmon or grilse of less weight than 
three pounds shall be caught or killed, 
otherwise than by angling with book and line. 
R.S., c. 119, 3.11. 

13. The use of nets, weirs or other apparatus 
of a like nature for the capture of salmon 
shall be confined to tidal waters except where 
otherwise provided by regulation and, where 
not Otherwise specified by law, any fishery 
officer may determine the length and place 
of each net or other apparatus used in any 
Canadian fisheries waters. 1964-65, 0. 22, s. 12. 

14. All stationary nets, or other stationary 
appliances for the capture of salmon, shall be 
placed at distances of not less than two 
hundred and fifty yards apart, without 
intermediate fishing nets or appliances of any 
kind being set or used. 11.5.. c. 119, s. 13. 
[NOTE This section not applicable in Newfoundland. 

SeeSOR/58-189J 

15. Any fishery officer may direct, either 
in writing or orally on sight, that a greater 
space than two hundred and fifty yards shall 
be left between stationary salmon nets or 
other stationary fishing apparatus. R.S., 
c. 119, s. 14. 

16. In the Provinces of Nova Scotia, New 
Brunswick, Prince Edward Island and Quebec 
no salmon shall be fished for. caught or killed 
otherwise than by angling with hook and line. 
within two hundred yards of the mouth of 
any tributary of any creek or stream which 
almon frequent to spawn. 11.8.. c. 119, s. 15. 

LOBSTER FISHERIES 
17. The owner or manager of every lobster 

factory or canning establishment shall by the 
date fixed by the Minister for that purpose 
deliver to the fishery officer for the district 

Pé‘cheries 

remédier peuvent étre prélevés en vertu d'un 
mandat de tout fonctionnaire des_pécheries 
ou juge de paix. 8.11., c. 119, art. 10(2). 

PECHE AU SAUMON 
12. Il est toujours interdit de pécher, 

prendre ou tuer du frai de saumon, des alevins 
de saumon et des saumoneaux, et de prendre 
ou tuer autrement qu'a la péche a la ligne de 
jeu'nes saumons ou saumoneaux pesant moins 
de trois livres. S.R., c. 119, art. 11. 

13. L'usage de rets, claies ou nasses ou 
autres engins de méme nature pour prendre 
le saumon est circonscrit aux eaux 5. marée, 
sauf dispositions contraires d'un réglement, 
et, lorsque la loi ne le spécifie pas autrement, 
tout fonctionnaire des pécheries peut deter— 
miner la longueur et l‘emplacement de chaque 
rets ou autre engin utilisé dans les eaux des 
pé‘cheries canadiennes. 1964-65, c. 22, art. 12. 

14. Tous les filets ou autres dispositifs 
stationnaires pour la capture du saumon 
doivent étre placés a une distance d'au moins 
deux cent cinquante yards les uns des autres; 
et aucun filet ou engin de péche intermédiaire 
ne doit étre disposé ou employé. 8.11., c. 119, 
art. 13. 
[NOTE: Cet article ne s'applique pas i Terre-Neuve. 

Voir DOES/58489.] 

15. Tout fonctionnaire des pécheries peut 
ordonner par écrit ou verbalement, sur sa 
propre constatation. qu’un espace supérieur a 
deux cent cinquante yards soit ménagé entre 
les filets stationnaires de péche au saumon ou 
autres engins de péche stationnaires. 8.11., 
c. 119, art. 14. 

16. Dans les provinces de la Nouvelle- 
cosse, ,du Nouveau-Brunswick, de l'Ile du 

Prince-Edouard et de Québec, il est défendu 
de pécher. prendre ou tuer du saumon 
autrement qu’a ls péche a la ligne. a moins 
de deux cents yards de l'embouchure d'un 
tributsire de cours d’eau ou ruisseau oft 1e 
saumon vs frayer. S.R., c. 119, art. 15. 

PECHERIES DE Homuu) 
17. Le propriétaire ou gérsnt d’une usine 

de salaison ou conserverie de homard doit, a 
la date fixée par le Ministre a cette fin, 
remettre au fonctionnaire d'es pécheries de 
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on a form provided by the Minister a 
statement under Oath showing, 

' 

(a) the number of fishermen employed, and 
of the lobster traps used in connection with 
his factory or canning establishment;

' 

(b) the number of persons employed in such 
factory or canning establishment, distin— 
guishing the sexes;

, 

(c)ithe number of cases of lobsters, and the 
weights thereof. packed during the legal 
lobster fishing season last concluded and 
ended; and _ 

(d) such other details and particulars as are 
required by the Minister. R.S., c. 119, s. 16. 

18. (1) No one shall maintain a pound or 
enclosure in which lobsters, legally caught 
during the open season, shall'be retained for 
sale during the close season at a place where 
the pound or enclosure is located, or for 
export therefrom, exCept under a licence from 
the Minister, and no lobsters shall be taken 
from any suCh pound or enclosure, I and 
disposed of during the ,close season at the 
place where it is located, except under a 
certificate from a fishery officer", or fishery 
guardian, setting forth the pound from which 
the lobsters were taken and that they had 
been legally caught during the open season. 

(2) Each such pound or enclosUre shall be 
marked with the name of the licensee and the 
number of his licence; such marking shall be 
in black on a white ground.- and the letters 
and figures shall be at least six inches in 
height. ’ 

- _ ‘ 

(3) Thea‘nnual fee for such licence shall be 
seventy-five dollars. R.S., c. 119, s. 17.

' 

'_ POSSESSION ' OF/ FISH 
19. No one, without lawful excuse, the 

proof whereof lieson him, shall fish for, buy, 
sell or' have in his possession any fish, or 
portion of any fish, at a place where at that 
time fishing for such fish is prohibited by law, 
R.S., 1:. 119,51 18.x 

_ 

‘ CONSTRUCTION or rtsawAijs * 

20. (1) Every slide. dam or other obstruc- 
tion across or in any stream where the Minister 
deter-mines- i-t to be necessary for the public 
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son district, sur la formula foUrnie par 'le 

Ministre', une declaration sous serment indi- 
quant' ' ' 

3 

a) le nombre des pécheurs employés et des 
prieges e. homard Utilisés pour son usine ou 
conserverie; 

' 

* 

. _, 

~ b) le nombre de personnes employees dans 
cette usine ou conserverie, avec mention des 
sexes; 

i

_ 

c) le nombre et le poids 'des caisses' de 
homard emballées pendant la derniére 
saison de péche légale qui a pris fin; et 
a) tone autres détails et renseignements que 
peut exiger le Ministre. R.S., c. 119-, art. 16. 

13. (1) Sans un permis du Ministre, il est 
interdit a qui que ce soit de maintenir un pare 
ou un enclos ou les homards, légalement pris 
pendant la saison de péche, sont retenus pour 
la vente en temps prohibé, s l’endroit ot‘rest 
situé le parc ou l’enclos, ou pour en 'étre 
expertés; et nul ne doit enlever ‘de homard 
de ce parc ou enclos ni en disposer is cet 
endroit en temps prohibé, si ce n’est sous 
l’autorité d’un certificat d’un fonctionnaire 
des pécheries ou d’un garde-péche mention- 
nant le pare d’ou a été enlevé le homard et 
attestant qu’il a été capture légalement durant 
la saison de péche. 

_

. 

(2) Cheque parc ou enclos doit é‘tre marque 
du nomdu porteur de permis et du numéro 
de son permis. ,Ces marques doivent-étre en 
noir sur fond blanc. et les lettres'et chiffres 
doi-v'ent avoir au moins six pouces de hauteur. 

(3) Le droit annuel is verser pour ce permis 
est‘ de‘ soixante-quinze dollars._S.R., c. 119, 
art. 17.7 ' 

eossassron DU POISSON 
~19. Il-est interd’it h qui’que ce soit, sans 

excuse légitime don-t la preuVe lu’i ,incombe, 
de pécher, acheter, vendre on avoir en so. 

possession [raucun poisson bu partie‘ ,d’un 
poisson is un endroitou,'e‘t cette‘eptjque. la. 
péche de ce poisson est prohibée par la loi. 

SE, C. 119, art. 18. "V
‘ 

CONSTRUCTION D’ECHELLBS A Poisson 
2'0. (1) Tout barrage. glissoire, ou autre 

obstacle en traVersyd'un cours d'eau nu dans 
un cours d'eau ou ‘le Ministre juge néce’ssaire 
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interest that a fish—pass should exist, shall be 
provided by the owner or occupier with a 
durable and efficient fishway, or canal around 
the slide, dam or other obstruction, which 
shall be maintained in a good and effective 
condition by the owner or occupier, in such 
place and of such form and capacity as will 
in the opinion of the Minister satisfactorily 
permit the free passage of fish through the 
same; where it is determined by the Minister 
in any case that the provision of an efficient 
fishway or canal around the slide, dam or 
other obstruction is not feasible. or that the 
spawning areas above such slide, dam or other 
obstruction are destroyed. the Minister may 
require the owner or occupier of such slide, 
darn or other obstruction to pay to him from 
time To time such sum or sums of money as 
he may require to construct, operate and 
maintain such complete fish hatchery estab- 
lishment as will in his opinion meet the 
requirements for maintaining the annual 
return of migratory fish. 

(2‘; The place. form and capaczty of the 
fishway or canal to be constructed must be 
approved by the Minister before construction 
thereof is begun; and immediately after the 
fishway is cutnpleted and in operation the 
ow ier er occupier of any dam or obstruction 
sh.;i1 snake such changes and adjustments at 
his own cost as will in the opinion of the 
Minister be necessary for its efficient operation 
under actual working conditions. if such are 
found to be needed. 

(3) T he owner or occupier of every fishway 
or canal shall keep it open and unobstructed 
and shall keep it supplied with such sufficient 
quantity of water as the Minister considers 
necessary to enable the fish frequenting the 
waters in which such fishway or canal is 
placed to pass through the same during such 
times as are specified by any fishery officer; 
and, where leaks in a dam cause a fishway 
therein to be inefficient, the Minister may 
require the owner or occupier of such dam to 
prevent such leaks therein. 

(-1) The Minister may authorize the pay- 
ment of one-half of the expense incurred by 

Péchm'es 

dans l'intérét public qu'il existe une échelle 
pour le poisson, doit étre muni par le 
propriétaire ou_ l’occupant d’une échelle a 
poisson durable et efficaceI ou passe migratoire 
contournant le barrage, la glissoire ou autre 
obstacle. Le propriétaire ou occupant est tenu 
de les maintcnir en bon état de fonctionnement 
et de les établir a l'endroit; sur le modéle et 
suivant les dimensions que le Ministre juge 
propres a y permettre le libre passage du 
poisson. Si, a l'occasion, le Ministre juge qu’il 
est impossible de pourvoir a l'établissement 
d'une échelle a poison ou passe migratoire 
efficace contournant la glissoire, le barrage 
ou autre obstacle, ou que les frayeres en 
amont de ces glissoire, barrage ou autre 
obstacle sont détruite, il peut exiger que le 
propriétaire ou l'occupant de ces glissoire, 
barrage ou autre obstacle lui verse, de temps 
a autre, la somme ou les sommes d'argent 
dont il peut avoir besoin pour construire, 
mettre en service et entretenir l'établissement 
complet de pisciculture qui, a son avis. suffira 
au maintien du retour annuel des poissons 
migrateurs. 

(2) L'endroit, le modéle et les dimensions 
de l’échelle s poisson ou passe migratoire a 
construire doivent étre approuvés par le 
Ministre avant que leur construction soit 
commencée; et immédiatement aprés que 
l'échelle a poison est terminée et mise en 
service, le propriétaire ou l'occupant d'un 
barrage ou obstacle doit faire a ses frais les 
chengements et ajusternents qui, de l’avis du 
Ministre, sont nécessaires a son exploitation 
efficace dans des conditions réell'es de fonc- 
tionnement, si ces changements et sjustelnents 
sont tenus pour indispensables. 

(3) Le propriétaire ou l’occupant d’une 
échelle a poison ou passe migratoire doit la 
tenir ouverte et libre de toute obstruction et 
la pourvoir d'une quantité d’eau suffisante 
que le Ministre estime nécessaire pour per- 
mettre au poisson qui fréquente les eaux of: 
ladite échelle ou passe est placée d’y passer 
pendant les périodes pécifiées par tout 
fonctionnaire des pecheries; et, lorsque des 
fissures dans un barrage rendent l'échelle it 

poisson inefficace, le Ministre peut exiger que 
le propriétaire ou l'occupant de ce barrage 
remédie a ces fissures. 

Endrnit, models. 
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(4) Le Ministre peut autoriser le paiement 1‘“m"" 

3140 ' 

de la moitié des frais que la construction et warm“



May construct 
and recover the 
cost in certain 
cases 

May remove or 
destroy after 
notice 

Minister may 
require fish 
stop: or 
divertera

~ 

Fisheries 

suchowner or occupier in const‘ructing'and 
maintaining any fishway or canal; and after 

va fishway or canal that has been duly 
approved by the Minister has been built at 
the cost of the owner or occupier of any slide, 
dam or other obstruction, or after such owner 
or occupier has paid one-half the cost thereof 
and such fishway or canal thereafter proves 
to be ineffective, except as provided in 
subsection (2), the total cost of any change in 
such fishway or canal or any new fishway or 
canal required to enable the fish to pass by 
such slide, dam or other obstrUction, [shall be 
paid by Her Majesty. ‘ 

(5) The Minister, in order to procure the 
construction of any fishway or canal, pending 
proceedings against any owner or occupier for 
the penalty imposed by this Act, may make 
and complete the same forthwith, and may 
authorize any person ‘to enter upon the 
premises with the necessary workmen, means 
and materials for such purpose and may 
recover from the owner or occupier the whole 
expense soincurred by action in the name of 
Her Majesty. 

(6) Where unused slides, dams, obstructions, 
or anything detrimental to fish exist, and the 
owner or occupier thereof does not after notice 
given by the Minister remove the same, or if 
the owner is not resident in Canada, or his 
exact place of residence isunknown to the 
Minister, the Minister may, without being 
liable to damages, or in any way to indemnify 
the said owner oroccumer, cause such slide, 
dam, obstruction, or thing. detrimental 'to fish 
life to be removed or destroyed and in cases 
where notice has been given to the owner or 
occupier, may recover from said owneror 

I 

occupier theexpense of so removing (or 
destroying the same ., ' 

' 

(7) The, Minister may require the owner or 
occupier of any slide, dam or other obstruction 
toinstall and‘maintain such fish’_stops or 
div‘erters,,both above and below any dam or 
obstruction-as will in his opinion be adequate 
to prevent the destruction of fish or to assist 
in providing for their ascent; 
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l’entretien d’une échelle ou passe migratoire 
occasionnent au propriétaire on a l’occupant; 
et lorsqu’une échelle ou pasae migratoire qui 
a été dfiment approuvée par le Ministre a été 
construite aux {rais du propriétaire ou 
occupant 'd’une glissoire, barrage ou autre 
obstacle, ou lors’que c’e propriétaire ou occu- 
pant en a payé la moitie’ du cofit et que cette 
échelle ou passe est dans la suite jugée 
inefficace, sauf les dispositions du paragraphe 
(2), le cofit total de toute 'réfection de cette 
échelle ou passe ou de toute nouvelle échelle 
ou passe necessaire pour permettre au poisson 
de franchir cette glissoire, ce barrage ou autre 
obstacle, doit étre pa’yé par 89. Majesté. 

(5) Dans le but d’assurer la construction 
d’une échelle a poisson ou passe migratoire, 
lorsque des poursuites sont pendantes contre 
le prepriétaire ou occupant pour le recouvre- 
men’t de l’amende irnposée par la présente loi, 
le Ministre 'peut l’établir et terminer Sans 
retard, et il peut autoriser toute personne a 
se rendre sur les lieux avec les ouvriers, 
l'outillage et les matériaux nécessaires a cette 
fin; et, par une action au nom de Sa Majesté, 
il pent recouvrer du proprietaire ou occupant 
tous les frais ainsi déboursés. 

(6) Lorsque se trouvent inutilisés des‘barra4 
ges, glissoires', obstacles ‘ou toutes chosesv 
nuisibles au poisSon, et que le proprie’taire ou 
occupant, apres avis donné par le Ministre, 
ne ales fait pas disparaitre, ou que ce 
propriétaire ne réside pas au Canada, ou que 
le lieu exact de sa residence est inconnu du 
.Ministre, ce dernier peut, Sans se rendre 
passible de dommages-intéréts et sans indem- 
niser en aucune faQOn ledit propriétaire ou 
pseupant, faire enlever ou détruire lesdits 
barrages, glissoires, obstacles ou choses nuisi- 
bles a la‘vie .du poisson, et si un avis a été 
donné auepropriétaire ouoccupant,le Ministre 
peut recouvrer dudit propriétaire ou occupant 
les frais' de cet enlevement 
destruction. - 

,(7) Le Ministrepeut obliger le propriétaire 
ou l’occupant d’une glissoire, d’un barrage ou 
autre obstacle ‘a installer et entretenir, tant 
en amont qu’ei. aval‘d’un barrage ou obstacle, 
les appareils pour arréter ou détourner le 

poisson qui, de l’avis du Ministre, suffiront a 
empécher la destruction .du poisson ou aider 
a assurer sa montée.- 

' 

‘

‘ 
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(8) At every slide, darn or other obstruction; 

where the 'Minister determines it to be 
necessary the owner or Occupier thereof shall, 
when required by the“Minister, provide a- 

sufficient flow of water over the spillWay orf 
crest, with connecting sluices into the river 
below to permit the safe and unimpeded 
descent of fish. 

(9) The owner or occupier of any slide, dam 
or other obstruction shall make such provision 
as the Minister determines to be necessary for 
the free passage of both ascending and 
descending migratory fish, during the period 
of construction thereof. 

(10) The owner or occupier of any slide, 
darn or other obstruction shall permit to 
escape into the river bed below the said slide, 
darn or other obstruction, such quantity of 
water, at all times, as will, in the opinion of 
the ‘Minister, be sufficient for the safety of 
fish and for the flooding of the spawning 
grounds to such depth as will, in the opinion 
of the Minister, be necessary for the safety of 
the ova deposited thereon. RS, 0. 119, s. 20. 

GENERAL PROHIBITIONS 
21. 'No one shall fish for, take, catch or kill 

fish in any water, or along any beach, or 
within any fishery described in any lease or 
licence, or place, use, draw or set therein any 
fishing gear or apparatus, except by permission 
of the occupant under such lease or licence 
for the time being, or shall disturb or injure 
any such fishery. R.S., c. 119, s. 21. 

22. Seines, nets or other fishing apparatus 
shall not. be set or used in sueh manner or in 
such place as to obstruct the navigation of 
boats and vessels and no boats or vessels shall 
destroy or wantonly injure in any way seines, 
nets or other fishing apparatus lawfully set. 
R.S., c. 119,5. 22. 

23. Every person using stakes, posts, buoys 
or other materials placed for fishing purpOses 
in any water shall. remove the same within 
forty-eight hours after ceasing to use them, 

Péche‘ries 

(8) A chaque- glis'soire, barrage o'u autre 
obstacle, ou le Min-istre rle juge nécessaire,‘ ler 
propriétaire o'u occupant, lorsqu’il en: est 
requis par le Ministre, doit pourvoir a un 
débit d’eau suffisant au~dessus de la pause» 
déversoir ou créte, avec canaux raccordeurs 
dans la riviére en aval afin de permettre au 
poisson de descendre sans danger et sans 
difficulté. 

(9) Le propriétaire ou l’occupant d’une 
glissoire, d’un barrage ou sutre obstacle doit 
prendre les dispositions que le Ministre juge 
nécessaires pour la libre passage du poisson 
migrateur, tant a sa montée qu’a sa descente, 
pendant que sont construits les ouvrages 
susdits. ' 

(10) Le proprie’taire ou l’occupant d’une 
glissoire, d’un barrage ou autre obstacle doit 
voir s cc qu’il s’échappe en tout temps dens 
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de ce barrage ou'autre obstacle, la quantité 
d’eau qui, de l’avis du Ministre’, suffit a la 
sécurité du poisson et a llimmersion des 
frayeres a ia’profondeur nécessaire pour la 
sécurité des (eufs y déposés, seion'que i’estime 
le Ministre. SR, 0. 119, art. 20. 

PROHIBITIONS GENERALES 
21. Il est interdit de pécher, prendre, 

capturer, tuer du poisso‘n dans une nappe 
d’eau ou le long d’une gréve, ou dans les 
limites d’une pécherie décrite dans un bail on 
permis, ou d’y placer, employer, tirer ou 
tendre quelque engin ou appareil de péche, 
sans la permission de l’occupant en vertu du- 
bail on du permis alors en vigueur, et il est 
également interdit de troubler cu endommager 
pareille pécherie. SR, c. 119, art. 21. 
22. Les seines, rets et autres engins de 

péche ne doivent pas étre tendus ni employés 
de maniére a nuire, ni en des endroits cu ils 
pourraient faire obstacle, a la circulation des 
navires et bateaux;_ et il est interdit aux 
navires ou bateaux de détruire ou endommager 
malicieusement de quelque maniere que ce 

Defense dc 
pécber dun let 
limits louéa l 
d'autm 
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soit les seines, rets ou autres engins de pé‘che “ 

légale‘ment tendus. S.R., c. 119, art. 22. 

23. Tout individu qui emploie des piquets, 
pieces de bois, bouées ou autres matérisuxg 
places dans l’eau pour la péche doit les 
enlever dans les quarante-huit heures' aprés 
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and in allcases'at the expiry ofith‘e fishing 
session. R.S., c. 119, 5.23. 

24. (1) One-third of the 'width of any river 
- or stream, and not less than two-thirds of the 
width of the main channel at low tide, in 
every tidal stream shall be‘al‘ways left open, 
and no kind of net or other fishing apparatus, 
logs, or any material of any kind shall be 
used or placed therein. 

(2) The use of weirs for catching eels 
exclusively, and the use of dams forcatching 
eels, shall be prevented only in cases where, 
and at times when they injure other fisheries 
or, by completely barring any passage, they 
deprive other weirs of a share in the run of 
eels; and such place, time and circumstances 
may be determined by any fishery officer. 

(3) The Minister may authorize the placing 
and maintaining of barriers, Screens, or other 
obstructions, in streams to prevent the escape 
of fish held for fish breeding purposes, or any 
other purpose that he deems'in the public 
interest, and no person shall injure any such 
barrier, screen or other obstruction. R.S-.,» 

c. 119, s. 24. 

25. No one shall injure or obstruct'anyr 
fishway or canal built, constructed or used to 
enable fish to pass over or around any slide, 
dam or other obstruction or do anything to 
stop, impede or hinder fish fromentering or 
passing the same or-to stop, impede or hinder 
fish from surmounting anyobstacleor leap, 
nor shall any one fish in any manner within 
twenty-five yards downstream from the lower 
entrance to anyfi‘shway or canal,obstacle or 
leap. R.S., c. 119, s. 25.- 

26. No one shall hum. or km fish or marine 
animals of any kind, other than porpoises, 
whales, walruses, Sea lions and hair seals, by 
means of rockets, explosive materials, or 
explosive projectiles or shells. R.S., c. 119, 
S. 26;_ 

i ' 

27. No one shall erect, use or maintain in 

Chap. F- 14’ 

qu’il a cessé de s’en serv-ir’, et dans tous les cas 
a l"expiration de la saisonde péche. S.R., c. 
119, art. 23. 

24:. (l) Un tiers de la largeur des rivieres 
on Cours d’eau, et au moins les deux tiers a, 

marée basse de la largeur du chenal principal 
des cours d'eau ou la marée segfait sentir, 
doivent toujours étre laissés libres, etil ,ne 

doit pas y étre employé ni placé dc filet ou 
autre engin de péche, de billes’ ou matériaux 
de quelque nature que ce soit. 

(2) L’emploi de nassesyOu claies uniquement 
destinées a lapéche a l’anguille, et de barrages 
pour prendre de l’anguille. n’estdéfendu que 
dans les cas et aux époques on cet emploi unit 
a d'autres pécheries, ou lorsqu‘en barrant 
completement quelque passe, il empéche 
d’autres nasses ou claies d’avoir leur part lors 
du passage des anguilles; et le lien, le temps 
et les circonstances peuvent étre déterminés 
par tout fonctionnaire des pécheries. 

(3) Le Ministre peut autoriser le placement 
et l’entretien des barrieres, claies ou autres 
obstacles dans les ruisseaux pour empéeher le 
poisson destiné a la reproduction de s'échap— 
per, ou pour toute autre fin qu’il juge d’intérét 
public, et nul ne doit détériorer ces banieres, 
claies ou 'autres obstacles. S.R., c. 119, art. 24. 

25. Il est interdit ‘a qui que ce soit dc 
détériorer ou obstruer une échelle‘ is poisso‘n 

ou passe migratoire construite ou'employée 
pour permettre au poisson de franchir ou 
contourner ‘une glissoire, un barrage on autre 
obstacle. ou ‘de faire quoi q-ue ce soit pour y 
arréter, géner ou, empécher 'l’entre’e ou le 
passage du poisson ou pour arré’ter, gener ou 
empécher le poisSo-n de ‘surmonter'un obstacle 
ou de sauter; et il est également défendu d'e 
pécher de quelque mani‘ére que ce soit a mains 
de vingt-cinq yards en, aval de l‘entrée 
inférieure de toute passe o'u échellea poisson, 
de tout obstacle ou espace a sauter. S.R., 
c. 119, art. 25. t 

' ‘ 

'

- 

26. Il est interdit de t-uer du-poisson, ou 
de chasser des animaux marins d’une espece 
qui n’est pas le marsouin, la ba_leine,'le morse, 
le lion marin et le phoque a poil, au moyen 
de fLisées, de matieres explosives ou de bombes 
ou projectiles explosifs. S.R., c. 119, art. 26. 

27. Il est interditia oui que' ce soit de 
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any of the waters of Canada whether subject 
to any exclusive right of fishery or not. any 
net, weir, or other device that unduly obstructs 
the passage of fish; and the Minister or any 
fishery officer may order the removal of or 
remove any net. weir. or other device that. in 
the opinion of the Minister or any fishery 
officer, unduly obstructs the passage of fish. 
R.S., c. 119. s. 27. 

28. (1) In the Provinces of British 
Columbia. Manitoba. Saskatchewan and 
Alberta. the Northwest Territories and the 
Yukon Territory, every ditch. channel or 
canal constructed or adapted for conducting 
water from any lake. river or stream, for 
irrigating. manufacturing. domestic or other 
purposes, shall. if the Minister deems it 

necessary in the public interest. be provided 
at its entrance or intake with a fish guard or 
a metal or wire grating. covering or netting. 
so fixed as to prevent the passage of fish from 
any lake, river or stream into such ditch. 
channel or canal. 

(2) The fish guards referred to in subsection 
(1) shall have meshes or holes of such 
dimensions as the Minister may prescribe. 
and sha.i be built and maintained by the 
owner or occupier of such ditch. channel or 
canal. subject to the approval of the Minister 
or of such officer as he may appoint to 
examine it. 

(3). The owner or occupier of such ditch. 
channel or canal. shall maintain such fish 
guard in a good and efficient state of repair. 
and shall not permit its removal except for 
renewal or repair. and during the time such 
renewal or repair is being effected the sluice 
or gate at the intake or entrance shall be 
closed. and the passage of fish into the ditch. 
channel or canal prevented. R.S., c. 119. s. 28. 

29. No one shall catch. fish for. take. buy. 
sell. posse or export any fish for the purposes 
of converting it into fish meal. manure. guano. 
or fertilizer. or for the manufacture or 
conversion of such fish into oil. fish meal or 
manure or other fertilizing product. except 
under authority of the Minister; but the 
Minister may. by notice published in the 
Canada Gazette. except any kind or kinds of 

Pécheries 

tendrc, employer. on niaintenir dans une 
nappe d’eau du Canada. qu’elle soit on. non 
assujettie a un droit de péche exclusif. un 
filet, claie ou autre engin de péche qui obstrue 
indt’lment le passage du poisson; et le Ministre 
ou tout fonctionnaire des pécheries peut 
ordonner ou opérer l'enlévetnent de tout filet, 
claie, ou autre engin de péche qui. de l’avis 

' du Ministre ou de ce fonctionnaire des 
pécheries. obstrue indt‘tment le passage du 
poisson. S.R.. c. 119. art. 27. 

28. (l) Dans les provinces de la Colombie- 
Britannique. du Manitoba, de la Saskatche- 
wan et de l’Alberta. dans les territoires du 
Nord-Ouest et dans le territoire du Yukon, 
tout fossé. chenal ou canal construit ou dispose 
pour conduire l'eau de quelque lac; riviére ou 
cours d'eau pour fins d'irrigation. ou fins 
industrielles ou domestiques. ou autres fins. 
si le Ministre le juge nécessaire dans l’intérét 
public. doit étre muni a son entrée ou prise 
d'eau d'un garde-poisson, ou d'un grillage. 
barrage ou treillis de metal on de fil 

métallique, placé de maniére a empécher le 
passage du poisson de tout lac. riviére ou 
cours d'eau clans lesdits fosse'. chenal ou canal. 

(2) Les garde—poissons mentionnés au para- 
graphe (l) doivent avoir des mailles ou trous 
des dimensions que le Ministre peut prescrire. 
ct étre posés et entretenus par le propriétaire 
ou l'occupant desdits fossé, chenal ou canal, 
sous reserve de l’approbation du Ministre ou 
du fonctionnaire qu’il peut charger de l'exa- 
miner. 

(3) Le propriétaire ou l’occupant de ces, 

fossé. chenal ou canal doit entretenir le garde- 
poisson en bon état et ne doit permettre qu'il 
soit enleve' que pour étre remplacé ou réparé; 
et pendant le temps que se fait cette réfection 
ou reparation. la vanne ou porte d’entrée ou 
de prise d'eau doit étre fermée de facon it 

empécher le passage du poisson dans le fossé. 
chenal ou canal. S.R.. c. “9, art. 28. 

29. Il est défendu de prendre. pécher. 
capturer. acheter. vendre. posséder ou exporter 
du poisson dc quelque espéce que ce soit dans 
le but de le convertir en nourriture de poisson, 
f umter. guano ou engrats. ou pour le fabriquer 
ou le convertir en huile. farine de poisson. 
fumier ou autre produit fertilisant. sauf avec 
l'autortsation du Ministre; main le Ministre 
peut. par avis publié clans la Gazette du 
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fish from the operation of this section or any 
part of this'section, and may at any time by 
a notice similarly published, withdraw such 
exception. R.S., c. 119, s. 29. r

' 

30. The eggs or fryof fish, on the spawning 
grounds, shall not at any time be destroyed. 
R.S., c. 119, s. 30. 

31. NO one shall leave any port or place in 
Canada to fish outside Canadian fisheries 
waters for fish the catching of which is at such 
time prohibited in the Canadian fisheries 
waters opposite to or nearest the place where 
such person proposes to fish, and no one shall 
bring into Canada any fish caught outside 
Canadian fisheries waters when fishing for 
such fish is prohibited inside the Canadian 
fisheries waters. opposite or nearest to the 
place where such fish was caught, or shall 
bring into Canada any vessels, boats, nets, 
fishing gear, implements or-appliances used 
in such fishing. 1964—65, c. 22, 8.12. 

32; No one shail use a purse seine in any 
Canadian fisheries waters, except under 
licence from the Minister for the taking of 
salmon, pilchard, herring, smelts, mackerel 
andpollock. 1964-65, c. 22, s. 12. 

'
' 

INJURY TO FisnrNo GROUNDS AND POLLUTION. 
‘ 0F WATERS V 

33. (I) No one shall throw overboard 
ballast, coal ashes, stones. or other prejudicial 
or deleterious substances in any river, harbour 
or roadstead, or in any Waterwhere fishing is 
carried on, or leave or' deposit or cause to be 
thrown, left or deposited, upon the shore, 
beach or bank of any Water or upon the beach 
between high and low water mark. remains or 
offal of fish, or of marine animals, or leave 
decayed or-decaying fish in any net or other 
fishing apparatus; such remains or offal may 
be buried ashore,‘above high water mark. 

(2) No person shall cause or knowingly 

Chap; F- 14 

Canada, sonstraire toute espéce ou toutes 
espéces de poiSsons a l’appliCation du présent 
article Ou de i’une de aes parties, et peut,en 
tout temps, au moyen d’un. avis publ-ié de la 
meme maniere, retirer cette exception. S.R., 
c. 119, art. 29. 

, 

30; Les cents ou le frai du poisisOn dans les 
frayeres nedoivent' jamais étre détruits. S.R., 
c. 119, art. 30. 

31. il est interdit a qui que 'ce soit de 
quitteri'un port ou endroit du Canada pour 
pécher, en dehors des eaux des pécheries 
canadiennes, du poisson dont la capture est a 
cette époque ‘prohibée dans les eaux des 
pécheries canadiennes vis-a-vis ou a l’endroit 
ie plus rapproché du lieu ou cette personne se 
propose de pécher, et nul ne peut emporter 
,au Canada du poisson capture en dehors des 
eaux des pécheries canadiennes, lorsique la 
péche de ce poisson est prohibée dans les eaux 
des pécheries canadiennes situées vis—a-vis ou 
pres de l’endroit le plus rapproché du lieu ou 
ce poisson a été capture, ou de faire entrer au 
Canada des vaisseaux, bateaux, rets, engine 
de péche, appareils ou dispositifs utilisés pour 
eette péche. 196465, c. 22, art._12. 

<32. Personne ne doit‘ se servir d’une 
essaugue dans quelqu’une des eaux des 
pécheries canadiennes, sauf en vertu d’un 
permis du Ministre,’p0urrcapturer du saumon, 
pilchard, hareng, éperlan, maquereau et 
merlan. 1964—65, c. 22, art. 12.. 

DETERIORArrON DES PEaRiss ET. ; 

‘ POLLUTION pas EAUX 
33. (1) Il est interdit de. jeter par-dessus 

bord du lest, des cendres de charbon, des 
pierres ou d’autres substances niiisibles ou 
déléteres dans- une riviere, un port, une ra‘de, 
ou dans deseaux, ou se‘fait la péche. ou de 
laisser ou déposer on {site jeter, laisser ou 
déposer sur la rive, la greve ,ou le bord’ de 
quelque cours ou nappe d'eau. ou sur la gréve 
entre les'marq-ues des hautes et des basses 
eaux, des restes on issues de poissons ou 
d’animaux marins. ou’ de laisser du poisSon 
gate ou‘en putréfactiOn dans un fiiet ou autre 
engin‘de 'p‘éche. Ces restes on issues de 
poissons peuvent etre enterre’s sur la gréve, 
au-dela de is marque des eaux a marée haute. 

(2) Il est 'interdit a qui que ce soit de faire 
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‘permit, to pass into, or put or knowingly 
permit to be put, lime, chemicalsubstan'ces or 
drugs, poisonous matter, dead or decaying 
fish, or remnants thereof, mill rubbish or 
sawdust or any other (leleterioussubstance or 

_ 

thing, whether the same is of a like character 
to the substances named in this section or not, 
in any water frequented by fish, or that flows 
intorsuch water, nor on ice over either such 
waters. 

_ 

' 

(3) No person engaging in logging, lumber- 
ing, land clearing or other Operations, shall 
put or knowingly permit to be put, any slash, 
stumps or other debris into any water 
frequented by fish or that flows into such 
water, or on the ice over either such water, or 
at a place from which it is likely to be carried 
into either such water. 

(4) The Governor in Council may by order 
deem any substance to be a deleterious 
substance for the purposes of subsection (2). 

(5) Every person who violates any provision 
of this section is guilty of an offence and is 

liable upon summary conviction, 
((1) for the first offence, to a fine of not less 
than one hundred dollars and not more 
than one thousand dollars or to imprison- 
ment for a. term of not less than one month 
and not more than six months, or to both 
such fine and imprisonment; and 
(b) for a second and each subsequent 
offence, to a fine of not less than three. 
hundred dollars and not more than two 
thousand dollars or to imprisonment for a 
term of not less than two months and not 
more than twelve months, or to both such 
fine and imprisonment. R.S., c. 119, s. 33; 
1960—61, c. 23, s. 4. 

REGULATIONS 
34. The Governorin Council may make 

regulations for carrying out the purposes and 
provisions of, this Act and in particular, but 
without restricting the generality of the 
foregoing, may make regulations t 

(a) for the proper management and control 
of the seacoast and inland‘fishcries; j 

Pécheries 

passer oudé’poser, ou de 'permettre sciernment 
de' faire passer ou; déposer dans les eaux 
fréquentéespar' le pOisson ou qui se jettent 
dans ces eaux, ni sur la glace qui recouvre les 
unes on les autres de ces eaux, de la chaux, 
des substances chimiques ou des drog’ues,»des 
matiéres vénéneuses, du poisson mort ou gité 
ou des debris de-ce poisson, des déchets dc 
scieries ou de la sciure de bois, ou toute autre 
substance on chose délétére, qu’elle-soit ou 
non de meme nature que les substances 
mentionnées au present article. 

(3) ll est interdit a quiconque fait l’abattage 
ou la coupe de bois, le-défricheinent ou autres 
operations de déposer ou de permettre 
sciemment de de’poser des déchets de bois, 
souches ou autres débris dans une eau 
fréquentée par le poisson ou qui se déverse 
dans cette eau, ou sur la glace qui recouvre 
l'une ou l’autre de ces eaux, ou de les déposer 
dans un endroit d’ou il est probable qu’ils 
soient entrainés dans l’une ou l’autre de ces 
eaux. - 

‘ 

(4) -Au moyen d’une ordonnance, le gouver— 
neur en conseil pent tenir. toute substance 
pour délétere aux fins du paragraphe (2}. 

(5) Quiconque enfreint une disposition d‘u 
présent article'est coupable d’une infraction 
et encourt, sur declaration sommaire de 
culpabilité, 

a) pour la premiere infraction, une amends 
d’au moins cent dollars et d’au plus mille 
dollars on un emprisonnement d’au moins 
un mois et d’au plus six mois, ou a la fois 
l’amende et l’emprisonnement susdits; et ' 

b) pour une deuxiéme infraction et chaque 
infraction subséquente, une amends d’au 
moins trois cents dollars at d’au plus deux 
mille dollars on un emprisonnement d’au 
moins deux mois et d.’au_plus douse mois, 
on a la foisl’am’ende et l’emprisonnement 

. susdits. S.R., c. HQ, art. 33; 1960-61, c. 23, 
art. 4. 

REGLEMENTS 
34. Le gouverneur en conseil peut édicter. 

des reglements concernant la realisation des 
objets de la présente loi et l’applicatibn-de 
ses dispositions et, en particulier, peut, sans 
restreindre la généralité de ce qui precede, 
édicter des réglements ‘ 

a) concernant la gestion et la surveillance 
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(b) respecting the conservation and protec- judicieuses des péches cotiéres et des péches 
tion of fish; de l’intérieur; 

(c) respecting the catching, loading, land- 1)) 'concernant la conservation et la protec- 
ing, handling, transporting, possession and tion du poisson; 
disposal 0f fish '6) Concernant laprise, le chargement, le 

((1) respecting the operation of fishing ' déba’rquementJa manutention, letransport, 
vessels; g _ 

la possession et l’écoulement du poisson ; 

(e) respecting the use of fishing gear and d) concernant l’exploitatiOn des bateaux de 
equipment; 

' 

peche; , 

(j) respecting the issue, suspension and e) concernant l’utilisation des appareil-s et 
cancellation of licences and leases; accessoires de péche; 

(g) prescribing the terms and conditions I) concernant la délivrance, la suspension 
under which a licence or lease is to be et l’annulation des permis et baux; 
iSSUEd; 

’ ‘ 

g) concernant les modalités et conditions 
(h) respecting the obstruction and pollution auxquelles un permis ou un bail doit étre 
of any'waters frequented by fish; délivré; 

(z) respecting the conservation and protec- h) concernant l’obstruction et la pollution 
tion of spawning grounds; . 

_ 
des eaux que fréquente le poisson;

' 

(j) respecting the export of fish or any part 2) concernant la conservation et la protec- 
thereof from Canada; I tion des frayéres; , 

(it) respecting the taking or carrying of fish J) concernant l’exportation, hors du 
or any part thereof fromone province of Canada, duipoisson ou de toute partie de 
Canada to any other province; _ 

'poisson; 

(I) prescribing the powers and duties of . k) consernant la prise ou le transport du 
persons engaged or employed in the poisson ou de toute partie de poisson d’une 
administration or enforcement of this Act province du Canada's. une autre province; 
and'providing’for tlr'leycal‘rymg 01“ Of those I) prescrivant les pouvoirs 'et les fonctions ’ 

dunes and Powers; and 
I 

, 
des (personnes engagées ou employees a 

(m) authorizing a person engaged or l’administration ou l’application de la 

employed in the administration er enforce- présente loi et concernant l'exercice de ces 
ment of this Act to Vary any close time or pouvoirs'et fonctions; et

_ 

‘ 

“filling quomp that has been fixed by the m) autoriSant une personne engagée 'ou 
‘ Ygglllations- 1960-61: C- 23, S- 5- employee a _l’administration ou l’applica- 

‘ 
1 tion de la présente loi a modifier ’une 

période de temps prohibé ou la quantité 
maximum de poisson q'u’il rest permis de 
prendre, que les réglements ont'fixées. 1980- 
61, c. 23. art. 5.

‘ 

POWERS OF FISHERY OFFICERS AND OTHER POUVOIRS DES FONCTIONNAXRES DES 
‘ 

. 

' JUSTICES ' 

_' 

‘ 
“ Pacnamas ET AUTRES JUGES DE PMX 

:fii‘md" 35. Any. fisheryofficer or’justice of the 
V 

35. Tout‘fonctionnaire des pécheries ou Pmm‘i'im 
peace may search, break open and search, or Juge de ‘paix .peut ‘faire d‘es perquisitions, 
grant a'warran-tt’o search, any house, vessel pénétrer de force et perquisitionner on 
or place where he has reason to believe that de’cerner un mandat. de perquisition dans 
any fish taken in violation-of this Act; or of toute maison, tout' navire ou lieu ou il a 
any regulationm anything used in violation raiso‘n de croire ou’il a été ca‘ché du poisson 
thereof, is concealed. R.S., c. 119, s. 36. pris en contravention a la préSente.loi‘ Cu at 

" i i 

: 
tout reglement, ou quelQue objet dont l’usage 
est interdit par cette loi. SR... 0. 119, art. 36. 

Am“ 36. ‘Any fishery officer. fishery guardian 36-. Tout functionnaire des pécheries, Amm'ion 
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or peace officer may arrest without warrant a 
person whom he. on reasonable and probable 
grounds, believes to have committed an 
offence against this Act or any regulation, or 
whom he finds committing or preparing to 
commit an offence against this Act or any 
regulation. 11.8., c. 119, s. 37. 

37. Where any offence under this Act is 

committed in, upon or near any waters 
forming the boundary between different 
counties or districts, or fishery districts, such 
offence may be prosecuted before any justice 
of the peace in either of such counties or 
districts, or before any fishery officer for 
either fishery district. 11.8., c. 119, s. 38. 

38. Every one who resists or wilfully 
obstructs any fishery officer or fishery guard- 
ian in the execution of his duty, or any person 
acting in aid of such officer or guardian, is 

guilty of an offence punishable on indictment, 
or on summary conviction, and liable if 

convicted on indictment to a term not 
exceeding two years imprisonment, and on 
summary conviction to a term not exceeding 
six months imprisonment with hard labour or 
to a fine of one hundred dollars. 11.8., c. 119, 
s. 39. 

39. In the discharge of his duties any 
fishery officer, fishery guardian or other 
person or persons accompanying him or 
authorized to such effect by the fishery officer, 
may enter upon and pass through or over 
private property without being liable for 
trespass. 11.8., c. 119, s. 40. 

4-0. Disputes between persons relative to 
fishing limits or claims to fishery stations. or 
relative to the position and use of nets and 
other fishing apparatus, shall be settled by 
the local fishery officer. R.S., c. 119, s. 41. 

4H.- Fishery officers may determine or 
prescribe the distance between each and every 
fishery and shall forthwith remove any fishing 
apparatus or materials that the owner neglects 
or refuses to remove; and such owner is liable 
for a violation of this Act, and for the cost of 
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garde-péche ou agent de la paix peut arréter 
sans mandat une personne qu'il croit, pour 
des motifs raisonnables et vraisemblables, 
avoir commis une contravention h is présente 
loi on a tout réglement, ou qu’il prend en 
flagrant délit de contravention ou se préparant 
a commettre une contravention a la présenté 
loi on a un réglement. 8.11., c. 119, art. 37. 

37. Si une contravention i. la présente loi 
est commise dans ou pres les eaux formant 1a 
iimite entre différents comtés ou districts ou 
régions de péche, ou dans leur voisinage, cette 
contravention peut étre poursuivie devant 
tout juge de paix de l'un ou l'autre desdits 
comtés ou districts, on devant tout fonction- 
naire des pécheries pour l’une ou l'autre de 
ces régions de péche. S.R., c. 119, art. 38. 

38. Quiconque résiste ou délibérément 
suscite des entraves a un fonctionnaire des 
pécheries ou garde-péche dans l’exercice de 
ses fonctions, on a toute personne agissant 
comme aide de ce fonctionnaire ou garde, est 
coupable de contravention punissable par voie 
de mise en accusation ou aprés declaration 
sommaire de culpabilité et passible, s’il est 
reconnu coupable sur une mise en accusation, 
de deux années d'emprisonnement au plus, 
et, aprés déclaration sommaire de culpabilité, 
cle six mois d’emprisonnement au plus avec 
travaux forcés ou. d'une amends de cent 
dollars. S.R., c. 119, art. 39. 

39. Dans l'accomplissement de ses devoirs, 
tout fonctionnaire des pécheries, tout garde- 
péche ou autres personnes qui l'accompagnent 
ou autorisées s cet effet par 1e fonctionnaire 
des pécheries, peuvent pénétrer dam une 
propriété particuliére et y passer, sans s’expo- 
ser a une poursuite pour violation du droit de 
propriété. S.R., c. 119, art. 40. 

40. Sam réglées par le fonctionnaire local 
des pécheries, les contestations entre les 
personnes au sujet des limites de pécheries ou 
de réclamations relatives a des stations de 
péche ou a la position et a l'usage de filets et 
autres engins de péche. 8.11., c. 119, art. 41. 

41. Les fonctionnaires des pécheries peu- 
vent déterminer ou prescrire la .distance a 
laisser entre les différentes pécheries, et ils 

doivent enlever sur-le-champ tous engins de 
péche ou matériaux quelconQues que le 
propriétaire néglige ou refuse d'enlever; et ce 
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removing such apparatus and materials and 
any damages that may result therefrom. R.S., 
c. 119, s. 42. 

42. The Minister, or any fishery officer 
duly authorised by the Minister, has power 
to define the boundaries of tidal waters and 
estuaries and to designate what is the mouth 
of any river, stream or other water for the 
purposes of this Act. R.S., c. 119, s. 43. 

43. Gurry grounds may be designated or 
defined by any fishery officer. R.S., c. 119, s. 44. 

GENERAL 
44. The Minister may authorize any river 

or other water to be set apart for the natural 
or artificial propagation of fish. R.S., c. 119, 
s. 48. 

45. Special licences and leases for any term 
of years may be granted to any person who 
wishes to plant or form oyster beds in any of 
the bays, inlets, harbours, creeks or rivers, or. 
between any of the islands on the coast of 
Canada; and the holder of any such lease or 
licence has the exclusive right to the oysters 
produced or found on the beds within the 
limits of such lease or licence. R.S., c. 119, 
s. 49. 

46. (l) The Governor in Council may. 
upon such terms and conditions as are agreed 
upon, authorize the government of any 
province to grant leases of such areas of the 
seacoast. bays. inlets, harbours, creeks. rivers 
and estuaries of such province as the govern- 
ment of such province considers suitable for 
the cultivation and production of oysters, and . 

any persons to whom such leases are granted 
by such province. subject to_ the fishery 
regulations of Canada, have the exclusive 
right to the oysters produced or found on the 
beds within the limits of their respective 
leases. 

(2) In the event of such areas, or any part 
thereof, being in a public harbour, nothing in 
this section prejudices the right or title- of ' 

Canada to- the enjoyment and use of such 
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propriétaire est coupable de contravention a 
la présente loi et responsable des frais 
d’enlévement de cet engin de péche 'et de ces 
matériaux et de tous dommages qui peuvent 
en résulter. S.R., c. 119, art. 42. 

42. Le Ministre, ou tout fonctionnaire des 
pécheries dflment autorisé par lui, ale pouvoir 
de définir les limites des eaux a marée et 
estualres et de designer ce qui est l'embouchure 
d’une riviére, d'un cours d’eau, ou de définir 
toute autre nappe d'eau pour les fins de la 
présente loi. 8.11., c. 119, art. 43. 

43. Les endroits 01‘: sent jetés les détritus 
de poisson peuvent étre désignés ou définis 
par tout fonctionnaire des pécheries. S.R., 
c. 119, art. 44. 

DISPOSITIONS GENERALEB 
44. Le Ministre peut autoriser la misc .1 

part de toute riviére ou autre piece d'eau 
pour la propagation naturelle ou artificielle 
du poisson. S.R., c. 119, art. 48. 

45. Il peut étre accordé des permis et baux 
spéciaux pour un nombre quelconque d'années 
a'toute personne qui désire établir ou former 
des huitriéres dans les baies, anses, havres, 
criques ou riviéres, ou entre les ile situées sur 
les cétes du Canada; et le titulalre de ce bail 
on de ce permls'a un droit exclusif a l'égard 
des huftres produites ou trouvées sur le bancs 
dans les limites désignées dans le bail on 
permis. 8.3., c. 119, art. 49. 

46. (1) Le gouverneur en conseil peut, dans 
les termes et aux conditions convenus,‘ autori- 
ser le gouvernement d'une province 5 accorder 
des baux couvrant tell-es étendues du littoral 
de la mer, des bales, anses. havres, criques, 
riviéres et estualres de cette province que le 
gouvernement de cette province juge propices 
a la culture et a la production des huitres, et 
toutes les personnes a qui ces baux sont 
accordés par cette province possédent. sous 
réserve des reglements relatifs aux pécheries 
du Canada. un droit exclusif sur les huitres 
produites ou trouvées sur les bancs compris 
dans les limites de leurs baux respectil's. 

(2) Si lesdites étendues ou l'une de leurs 
parties sont comprises dans un havre public. 
nulle disposition du présent article ne porte 
atteinte au droit ou titre que posséde le 
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harbour for every purpose other than the 
cultivation and production of oysters. R.S.. 
c. 119. s. 50. 

47. (1) Every subject of Her Majesty may 
use vacant public property. such as by law is 
common and accessory to public rights of 
fishery and navigation for the purpose of 
landing, salting, curing and drying fish, and 
may cut wood thereon for such purposes, and . 

no other person shall occupy the same station 
unless it has been abandoned by the first 

occupant for twelve consecutive months; and 
at the expiration of that period any new 
occupier shall play the value of the flakes and 
stages and other property thereon, of which 
he takes possession, or the buildings and 
improvements may be removed by the original 
owner. 

(2) No property leased or licensed shall be 
deemed vacant. R.S.. c. 119, s. 51. 

48. The owner or manager of every fish 
curing or canning establishment or fresh fish 
business, and the captain or owner of every 
fishing vessel, and the owner of every fishing 
boat, fishing trap. weir or other fihing 
instrument in Canada. shall, at the request of 
the Minister or a fishery officer, furnish a 
true return, covering the period specified by 
the Minister or such fishery officer, containing 
the whole or any one or more of the following 
particulars: 

(a) all fish caught; 
(b) all fish bought; 
(c) all fish packed or canned; 
(d) the value of the fish caught, bought, 
packed or canned : 

(e) the number of fishermen employed and 
their nationality; 
U) the number of shore workers employed; 
(a) the number and value of the fishing 
vessels and boats employed; 
(In) the quantity and value of fishing gear 
used; 
(I) the number and value of buildings and 
fixtures used; and 
(J) such other details and particulars as 
may be required by the Minister or such 
fishery officer. R.S.. c. 119. s. 52. 

Péchen'en 

Canada a la jouissance de 'ce havre et a son 
utilisation pour toute autre fin que l’ostréi- 
culture. 8.11., c. 119, art. 50. 

47. (1) Tout suiet de Sa Majesté peut 
utiliser des terrains publics vacants, dont 
l'usage, en vertu de la loi, est commun et 
inherent au droit public de péche et de 
navigation, pour y débarquer, saler, preparer 
et faire sécher le poisson, et il peut y couper 
du bois pour ces objets; et personne autre ne 

Tensil- public 
vacant. 

peut s’installer au meme poste ou eudroit s - 

moins qu’il n’ait été abandonné par le premier 
occupant durant douse mois consécutifs; et, 
a l‘expiration de cette période, tout nouvel 
occupant paie la valeur des séchoirs et plates- 
formes et autres dispositifs qui s’y trouvent et 
dont il prend poession, ou bien les construc- 
tions et amelioration peuvent étre enlevées 
par leur premier proprie'taire. 

(2) Nulle propriété affermée ou cédée sous 
permis n'est censée vacante. 8.11., c. 119, 
art. 51. 

48. Le proprie'taire ou gérant de toute 
usine de salaison ou conserverie de poisson. 
ou de tout établissement faisant le commerce 
du poisson frais, et le capitaine ou propriétaire 
de tout vaisseau de péche, et le propriétaire 
d'un bateau de péche, piége, claie ou autre 
engin de péche au Canada, doit, a la demande 
du Ministre, ou d’un fonctionnaire des 
pécheries, fournir un rapport véridique, cou- 
vrant la période spécifiée par le Ministre ou 
ce fonctionnaire des pécheries et contenant la 
totalité ou l’un quelconque ou plusieurs des 
renseignements suivants: 

a) tout le poisson pris; 
b) tout le poisson acheté; 
c) tout le poion paqué ou mis en conserve ; 

d) la valeur du poisson pris. acheté, paqué 
ou mis en conserve; 
e) le nombre des pécheurs employés et leur 
nationalité ; 

1) le nombre d'hommes employés sur le 
rivage; -

. 

a) le nombre et la valeur des vaisseaux et 
bateaux de péche employés; 
h) la quantité et la valeur des appareils de 
péche employés; 
1) le nombre et la valeur des batiments et 
installations employés; et 
J) tels autres détails et renseignements que 
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PROTECTION OF FISH ERMEN 
49. (i) No dory.flat or other boat whatever 

shall set out from any vessel engaged in deep- 
sea or bank fishing or be launched therefrom 
for the purpose of fishing with hooks and 
lines. trawls or other similar appliances, or 
with intent that the same shall be used in so 
fishing. or for the purpose of examining 
trawls. set lines or other similar appliances 
for fishing, unless there is placed in such boat. 
to be retained therein during absence from 
such vessel, a mariner's compass, nor unless 
there is placed in such boat at least two quarts 
of drinking water and two pounds of solid 
food for each man of the crew of such boat. 

(2) The owner of such vessel shall supply 
the vessel at the commencement of its voyage 
with as many serviceable mariner’s compasses 
as it carries boats, in addition to the vessel's 
compass. and also with the necessary utensils 
for holding water and with a serviceable fog- 
horn or trumpet. - 

(3) No collector or other customs officer 
shall grant a clearance to such vessel or allow 
it to go to sea unless the master thereof has a 
certificate from a fishery officer or other 
person authorized by the Minister to give 
such certificates that the vessel is properly 
equipped with a mariner's compass and 
suitable utensils for holding water for each 
boat carried by the vessel and with 'a 

serviceable fog-horn or trumpet. R.S., c. 119, 
s. 53. 

OFFENCES AND PENALTIES 
50. Every owner or manager of a lobster 

factory or canning establishment who neglects 
by the date fixed by the Minister for that 
purpose, to send to or furnish the fishery 
officer for the district on the form prescribed 
by the Minister a statement under oath. 
showing ' 

(a) the number of fishermen employed, and 
of the lobster traps used in connection with 
his factory or canning establishment; 
(b) the number of persons employed in such 

Chap. F-M 
peuvent exiger le Ministre an ce fonction- 
naire des pécheries. S.R., c. 119, art. 52. 

PROTECTION nas Pacaacas 
49. (1) Il est interdit de mettre a la mer 

ou de de’tacher d'un navire faisant la péche 
sur les grands fonds ou sur les bancs, un doris, 
une plate ou autre embarcation, pour pécher 
a la ligne, au traineau ou avec tout autre 
engin semblable, soit dans l'intention d'em- 
ployer l'embarcation pour pécher de la sorte. 
soit pour visiter des traineaux, lignes dorman- 
tes ou autres semblables dispositifs de péche. 
sans placer sur cette embarcation une boussole 
qui doit y étre gardée jusqu'a ce que 
l'embarcation soit ramenée au navire, et sans 
y placer aussi au moins deux pintes d’eau 
potable et deux livres d'aliments solides pour 
chaque homme de l'équipage qui monte 
l'embarcation. - 

(2) Le propriétaire du navire doit le munir, 
a son départ, d'autant de boussoles en bon 
état, en plus de la boussole du bord, qu'il 
porte' d’embarcations, et aussi des ustensiles 
nécessaires pour contenir l'eau, et d'une siréne 
ou trompe de brouillard en bon état. 

(3) Il est interdit a un receveur ou autre 
préposé.des douanes de dormer congé a ce 
na'vire ou de lui permettre de prendre la mer 
a moins que son capitaine n'ait un certificat 
d'un fonctionnaire des pécheries, ou d'une 
autre personne autorisée par le Ministre a 
donner ces certificats, ‘attestant que le navire 
est convenablement muni d'une boussole et 
d'ustensiles appropriés pour contenir l'eau 
pour chaque embarcation qu'il porte. ainsi 
que d’une siréne ou trompe de brouillard en 
bon état. S.R., c. 119. art. 53. 

CONTRAVENTIONS ET PEINES 
50. Est passible d’une amende d'au moins 

cent dollars et des frais et d'au plus quatre 
cents dollars et des frais, tout propriétaire ou 
gérant d'une usine ou conserverie de homard 
qui néglige, a la date fixée par le Ministre a 
cette fin, d'adresser ou de fournir au fonc- 
tionnaire des pécheries de son district, dans 
la forme que prescrit le Ministre. une 
declaration sous serment mentionnan-t 

a) le nombre .des pécheurs employés et des 
pieges a homard utilisés pour son usine on 
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factory or canning establishment, distin- 
guishing the sexes; 

. (c) the number of cases of lobsters, and the 
weights thereof, packed during the legal 
lobster fishing season last concluded and 
ended; and '

I 

(d) such other details and particulars as are 
required by the Minister; 

is liable to a penalty of not less than one 
hundred dollars and costs, and not more than 
four hundred dollars and cots. R.S., c. 119, s. 
54. 

51. (1) Every person is guilty of an offence, 
and shall incur therefor a penalty of not- less 
than one hundred dollars and not more than 
two thousand dollars, recoverable with costs 
upon summary conviction, who at any time. 
except under licence from the Minister, 

(a) with intent to fish or to cause any other 
person to fish with a vessel that uses an 
“otter” or other trawl of a similar nature 
for catching fish in the sea, leaves or departs 
from any port or place in Canada for the 
purpose of such fishing; or 
(b) knowingly brings into Canada any fish 
taken or caught in the sea beyond Canadian 
fisheries waters with any vessel that uses an 
"otter" or other trawl of a similar nature, 
or any vessel that uses an “otter” or other 
trawl of a similar nature for catching fish 
in the sea beyond Canadian f iheries waters, 
if the leaving or departure from Canada of 
such vessel constituted an offence under 
this section, and the fish or vessel so brought 
in shall be confiscated to Her Majesty for 
violation of this Act, in the manner provided 
by section 58.

' 

(2) .No such vessel shall carry on fishing 
operations from or to any Canadian port or 
ports, unless such veel is registered in 
Canada as a British ship within the meaning 
of the Canada Shipping Act and is owned by 
a British subject resident in Canada or by a 
body corporate incorporated under the laws 
of Canada or of one of the provinces thereof, 
and having its principal place of business in 
Canada. 

Pé‘cheries 

conserverie;
_ 

b) le nombre de personnes employe'es a 
' 

cette usine ou conserverie, avec mention des 
sexes; 
c) le nombre et le poids des caisses de 
homards, paqués pendant la derniere saison 
légale de la péche-du homard qui a pris 
fin; et 

d) tous autres details et renseignements 
qu’exige le Ministre. S.R., c. 119, art. 54. 

51. (1) Est coupable d’une infraction et 
passible de ce chef d’une amends d'au moins 
cent dollars et d’au plus deux mille dollars, 
recouvrable avec frais aprés declaration som- 
maire de. culpabilité, quiconque i toute 
époque, sauf s'il est muni d’un permis du 
Ministre, 

a) avec l'intention de pécher ou de faire 
pécher tou te autre personne avec un vaisseau 
muni d’un chalut a vergue ou de tout autre 
chalut de méme nature pour la prise du 
poisson en mer, quitte un port ou endroit 
du Canada dans le but de faire cette péche; 
ou ' 

b) sciemment apporte au Canada du poisson 
pris ou capturé dans la mer au-dela des 
eaux des pécheries canadiennes au moyen 
d'un vaisseau muni d'un chalut s vergue ou 
de tout autre chalut de méme nature, ou 
améne un vaisseau muni d’un chalut it. 

vergue ou de tout autre chalut de méme 
nature pour prendre du poisson dans la mer 
au-dela des eaux des pécheries canadiennes, 
si le fail de quitter le Canada ou d'en partir 
constitue pour ce vaisseau une infraction 
visée par is present article; et le poisson 
ainsi apporté ou le vaisseau ainsi amené 
doit étrc confisqué au profit de Sa Majesté 
pour infraction a la présente loi, de la 
maniére prévue a l'article 58. 

(2) Il est interdit a min semblable vaisseau 
de faire des opérations de péche a destination 
ou en provenance d'un ou de plusieurs ports 
canadiens, a mains que ce vaisseau ne soit 
immatriculé au Canada comme navire britan- 
nique au sens de la Loi sur in marine marchande 
du Canada et n'appartienne it un sujet 
britannique résidant au Canada on a une 
corporation constituée sous les lois du Canada 
ou de -l'une de ses provinces, et ayant son 
principal lieu d'affaires'au Canada. 
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(3) No such vessel shall carry on fishing 
operations from or to any Canadian port or 
ports, unless it restricts its fishing operations 
to waters that are at least twelve miles distant 
from the nearest shore on the Atlantic seacoast 
of Canada; the proof that such fishing 
operations are so restricted at all times lies 
on the captain of the vessel; but this 
subsection does not apply to small draggers 
operated by inshore fishermen if exempted 
'from the provisions of this subsection by 
special permit which the Minister is hereby 
authorized to issue for that purpose; and in 
the application of this subsection to the coasts 
of Newfoundland the words “three miles" 
shall be substituted for the words “twelve 
miles”. - 

(4) The Minister may also, by order, exempt 
any class of dragger or trawler defined by the 
regulations from the operation 'of subsection 
(3) in respect of any area that is not less than 
three miles from the nearest shore on the 
Atlantic seacoast of Canada. 

(5) The "Minister may determine the number 
of such vessels that shall be eligible to be 
licensed. 

3{(6) Regulations may be made under section 

(a) prescribing the form of licence; 
(b) specifying the evidence to be submitted 
with an application for a licence; 
(c) fixing the conditions under- which a 
licence shall be issued; 
(d) making any other provisions respecting 
licences; and 
(e) classifying, for the purposes 'of this 
section, the vessels referred to in subsection 
( 1) according to length, tonnage or otherwise. 

(7) The burden of proving absence of intent 
or knowledge. when intent or knowledge is 
necessary to constitute an offence under this 
section. lies upon the person accused, and 
intent or knowledge shall be presumed unless 
negatived by proof. R.S., c. 119. s. 55;.1960— 
61, c. 23, s. 8; 1964-65, c. 22, s. 12. 

52. Every owner or occupier of a slide, 

Chps F' 
(3) Il est interdit h tout semblable navire 

dc faire des operations de péche h destination 
an en provenance d’un ou de plusieurs ports 
canadiens, a moins qu'il ne restreigne ses 
operations de péche aux eaux qui sont au 
moins a douse milles de distance de la rive la 
plus rapprochée sur le littoral atlantique du 
Canada. La preuve que ces operations de 
péche sont ainsi restreintes incombe toujours 
au capitaine du vaieat'i; mais le présent 
paragraphe ne s’applique pas aux petits 
chalutiers exploités par des pécheurs pres de 
la cote s'ils sont soustraits aux dispositions du 
présent paragraphe par un permis special que 
le Ministre est autorisé par les présentes h 
émettre a cette fin; et dans l’application du 
présent paragraphe aux cotes de Terre-Neuve, 
les mots «trois milles. doivent étre substitués 
aux mots «douse milles). 

(4) Par ordonnance, le Ministre peut égale- 
merit soustraits toute catégorie de chalutiers, 
petits ou grands, que définissent les regle- 
ments, 5 l’application du paragraphs (3) rela- 
tivement a une zone séparée par au moins 
trois milles du point le plus rapproché sur le 
littoral atlantique du Canada. 

(5) Le Ministre peut déterminer le nombre 
de ces vaisseaux qui peuvent obtenir le permis. 

(6) Des reglements peuvent étre édictés sous 
le ré'girne de l’article 34 

a) prescrivant la formule du permis; 
b) spécifiant la .preuve a soumettre avec la 
demande d’un permis; 

' 

c) fixant les conditions auxquelles un permis 
est délivré; 
a) établissant toutes autres dispositions 
concernant les permis; et 

'e) classifiant, aux fins du présent article, 
les vaisseaux mentionnés au paragraphs (1) 
selon la longueur, le tonnage ou d'autres 
barémes. - 

(7) Il incombe a la' personne accuaée 
d'établir la preuve de son absence d'intention 
ou de connaissance, lorsque l’intention ou la 
connaissance est nécessaire pour constituer- 
une infraction visée par le present article, at 
l'intention ou la connaissance doit étre 
présumée it. moins qu'elle soit niée par la 
preuve. S.R., c. 119, art. 55; 1960-61, c. 23, art. 
8; 1964-65, c. 22, art. 12. 

52. Tout propriétaire ou occupant d'une 
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darn or other obstruction across or in any 
stream, 

(a) where the Minister determine it to be 
necessary for the public interet that a canal 
around a dam or a fish-pass therein should 
exist, who, after three days notice in writing, 
neglects or refuse to provide a durable and 
efficient fishway or canal, or who neglects 
or refuses to maintain the same in a good 
and effective condition in such place and 
of such form and capacity as will admit of 
the passage of fish; 
(6) where the Minister requires the installa- 
tion and maintenance of such fish stops or 
diverters as will in his opinion be adequate 
to prevent the destruction of fish and to 
assist in providing for their ascent, who 
after three days notice in writing, neglects 
or refuses to provide the same; or 
(c) where the Minister determines it to be 
necessary to provide a sufficient flow of 
water over the spillway or crest, with 
connecting sluices into the river below, to 
permit the safe and unimpeded descent of 
fish. who after three days notice in writing, 
neglects or refuses to provide such; 

is liable to a penalty of not less than four 
dollars and not more than twenty dollars for 
each day or part of a day during which uch 
notice is not complied with. 11.8., c. 119, s. 56. 

53. (1) Where the Minister determines that 
the provision, which he deems necessary for 
the public interest, of an efficient fishway or 
canal around any slide, dam or other 
obstruction is not feasible or that the spawning 
areas above such siide, dam or other obstruc- 
tion are destroyed by reason of any such 
obstruction, the owner or occupier of any such 
slide, dam or other obstruction shall from 
time to time pay to the Receiver General 
such lump sum or annual sum of money as 
may be assessed against him by the Minister 
for the purpose of constructing, operating and 
maintaining such complete hatchery estab- 
lishment as will, in the opinion of the 
Minister, meet the requirements for maintain- 
ing the annual return of migratory fish. 

(2) Such lump sum or annual sum shall be 
payable at such time or times as the Minister 
may direct and may be sued for and recovered 

Péchen'es 

glissoire, d’un barrage ou autre obstacle en 
_-travers d'un cours d’eau ou dans un cours 
d’eau, 

a) qui, aprés trois jours d'avis par écrit et 
alors que le Ministre juge nécessaire, dans 
l'intérét public, qu'il y ait une passe 
migratoire contournant un barrage ou une 
échelle a poisson dans ce barrage, néglige 
ou refuse de construire une échelle ou passe 
migrat'oire durable et efficace, ou qui refuse 
ou néglige de l'entretenir en bon état de 
fonctionnement a l’endroit, sur le models 
at suivant les dimensions qui pennettront 
au poisson d’y passer; . 

b) qui, apres trois jours d’avis par écrit et 
alors que le Ministre exige l’intallation et 
l’entretien d’appareils pour arréter ou 
détourner le poisson, lesquels, a son avis. 
suffiront a empécher la destruction du 
poisson et favoriseront sa montée, néglige 
ou refuse d'y pourvoir; on 
c) qui, aprés trois jours d'avis par écrit et 
alors que le Ministre juge nécessaire de 
pourvoir a un débit suffisant sur la passe- 
déversoir ou créte, avec canaux raccordeurs 
dans la riviére en a'val afin de permettre au 
poisson de descendre sans danger et sans 
difficulté, néglige ou refuse d'y pourvoir; 

est passible d'une amende d’au moins quatre 
dollars et d'au plus vingt dollars pour chaque 
jour ou partie de jour d’inobservation de cet 
avis. 8.11., c. 119, art. 56. 

53. (1) Lorsque le Ministre estime que . 

l'établissement, qu'il juge nécessaire dans 
l'intérét public, d’une échelle it poisson ou 
passe migratoire efficace contoumant quelque 
glissoire, barrage ou autre obstacle n’est pas 
praticable, ou que les frayeres en amont de 
cette glissoire, de ce barrage ou autre obstacle 
sont détruites a cause d'un tel obstacle, le 
propriétaire ou l'occupant d'une glissoire, 
d'un barrage ou autre obstacle de cette nature 
doit a l'occasion verser au receveur general la 
somme globale ou la somme annuelle d’argent 
que le Ministre peut fixer et lui enjoindre de 
verser, aux fins de construire. de mettre en 
service et d'entretenir l'établissement oomplet 
de pisciculture qui, de l'avis du Ministre, 
suffira a assurer le retour annuel du poisson 
migrateur. 

(2) Cette somme globale ou somme annuelle "Mr" 
doit étre versée a l'époque _ou aux époques “we” 
que le Ministre peut prescrlre, et peut 'etre dnt'tahhuiu 
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with full costs of suit in the Exchequer Court 
of Canada. R.S., c. 119, s. 57.

' 

54. Every person who hunts or kills fish or 
marine animals of any kind, other than 
porpoises, whales, walruses, sea lions and hair 
seals, by means of rockets, explosive materials 
or explosive projectiles or shells, is liable to a 
penalty of not less than one hundred dollars 
and costs, or to imprisonment for not less 
than three months, or to both, and not more 
than five hundred dollars and costs or to 
imprisonment for six months or to both. 11.8., 
c. 119, s. 58. 

55. In the Provinces of British Columbia, 
Manitoba, Saskatchewan and Alberta, and in” 
the Northwest Territories and the Yukon 
Territory every owner of a ditch, channel or 
canal constructed or adapted for conducting 
water from any lake, river or stream for 
irrigating, manufacturing, domestic or other 
purposes, who 

(a) neglects or refuses to provide and 
maintain in a good and sufficient state of 
repair at its entrance or intake a-fishguard 
or a metal or wire grating, covering or 
netting with meshes of such dimensions as 
the Minister may prescribe, approved by 
the Minister or‘s‘uch officer as he from time 
to time appoints to examine it, and so fixed 
as to prevent the passage of fish from any 
lake, river or stream into such ditch, channel 
or canal; 
(b) permits the removal of such fishguard, 
grating or netting, except for renewal or 
repair; or 
(c) during the time such renewal or repair 
is being effected, neglects or refuses to close 
the sluice or gate at the intake or entrance 
of such ditch, channel or canal, so as to 
prevent the passage of fish into such ditch, 
channel or canal; 

is, after three days notice in writing from the 
Minister, or from a fishery officer, liable to a 
penalty of not less than four dollars and not 
more than twenty dollars for each day or part 
of a day during which such ditch, channel or 
canal remains unprovided with such duly 
approved, and properly maintained netting, 
grating or fishguard or closed as the case may 
be. 11.8., c. 119, s. 59. 

Chap. r. 14 

recouvrée en justice avec pleins dépens devant 
la Cour de l'Echiquier du Canada. S.R., c. 

119, art. 57. 

54-. Quiconque chasse ou tue du poisson ou 
des animaux marina d’une espece quelconque, 
qui ne sont pas des marsouins, des baleines, 
des morses, des lions marina et des phoques ‘a 

poil, au moyen de fusées, matiéres explosives 
ou projectiles explosifs ou bombes, est passible 
d’une amende d’au moins cent dollars et des 
frais, ou d'un emprisonnement de trois mois 
au moins, ou des deux peines, et d’au plus 
cinq cents dollars et des frais ou d'un 
emprisonnement de six 'mois, ou des deux 
peines. 8.3., c. 119, art. 58. 

55. Dans les provinces de la Colombia- 
Britannique, du Manitoba, de la Saskatche- 
wan et de l’Alberta, et dans les territoires du 
Nord-Ouest et le territoire du Yukon, le 
propriétaire d’un fossé, chenal ou canal 
constru-it ou disposé pour conduire l'eau de 
quelque lac, riviére ou cours d’eau pour des 
fins d'irrigation, ou pour fins industrielles, 
domestiques ou autres, qui 

a) néglige ou refuse d’établir et entretenir 
en bon état a son entrée ou prise d'eau un 
garde-poisson ou grillage, barrage ou treillis 
de 'fil métallique muni de mailles ou trous 
des dimensions que le Ministre peut pres- 
crire, approuvé par le Ministre ou le 
fonctionnaire qu’il charge a l’occasion de 

_ 
l’examiner, et placé demaniére a empécher 
le passage du poisson de tout lac, riviére ou 
cours d’eau dans ce fossé, ce chenal an ce 
canal; 
b) permet que le garde-poisson, barrage ou 

- treillis soit enlevé autrement que pour le 
renouveler ou le réparer; on 
c) pendant la durée de cette réfection ou 
reparation, refuse ou néglige de tenir fermée 
la ports on vanne de l'entrée ou prise d'eau 
de ce fossé, chenal ou canal de facon s 
empécher le passage du poisson dans le 
fossé, chenal ou canal; ' 

est passible, aprés trois jours d’avis donné par 
écrit par le Ministre ou par un fonctionnaire 
des pécheries, d"une amende d'au moins 
quatre dollars et d’au plus vingt dollars pour 
chaque jour ou partie de jour durant lequel 
un fossé, chenal ou canal reste dépourvu d'un 
grillage, treillis ou garde-poisson dt‘lment 
approuve' et bien entretenu, ou sans étre 
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56. Every person who wilfully destroys or 
injures any place set apart under the authority 
of the Minister for the propagation of fish, or 
who fishes therein without written permission 
from a fishery officer, or uses therein any 
fishing light or other- implement for fishing 
during the period for which such waters are 
so set apart, is liable to a penalty of not less 
than fifty dollars and costs and not more 
than two hundred dollars and costs, and, in 
default of payment, to imprisonment for a 
term not less than six months. and not more 
than twelve months or to both fine and 
imprisonment. R.S., c. “9, s. 62. 

57. (l) The owner of any vessel who 
(a) permits any dory, flat or other boat 
whatever to set out from any vessel engaged 
in deep—sea or bank fishing, or to be 
launched therefrom for the purpose of 
fishing with hooks and lines, trawls. or other 
similar appliances, or with intent that the 
same shall be used in so fishing, or for the 
purpose of examining trawls, set lines or 
other similar appliances for fishing without 
there being placed in such boat to be 
retained therein during absence from such 
vessel, a mariner’s compass, and at least 
two quarts of drinking water and two 
pounds of solid food for each man of the 
crew of such boat; or 
(b) fails to supply any vessel by him so 
engaged in deep-sea or bank fishing, at the 
commencement of its voyage with as many 
serviceable mariner's compasses as it carries 
boats, in addition to the vessel's compass 
and also with the necessary utensils for 
holding water and with a serviceable fog- 
horn or trumpet ; 

is gurlty of an offence against this Act. and is 
liable for each offence to a penalty of not less 
than two hundred dollars and costs and not 
more than five hundred dollars and costs, or 
to imprisonment for a term not less than six 
months and not exceeding twelve months, or 
to both. 

(2) The master of any such vessel from 
which a boat is launched or sets out in 
contravention of this section is also guilty of 
an offence against this Act. and is liable 
therefor to a penalty of not less than one 

- Pé‘cheries 

fermé, selon le cas. S.R., c. 119, art. 59. 

56. Quiconque détruit ou endommage 
volontairement un endroit réservé ‘a la 
pisciculture sous l’autorité du Ministre, ou y 
péche, sans une permission par écrit d'un 
fonctionnaire des pécheries. ou s'y sert de 
flambeaux ou autres engins de péche pendant 
le temps oil lesdites eaux sont ainsi réservées, 
est passible d’une amende d'au moins _cin- 
quante dollars et des frais et d’au plus deux 
cents dollars et des frais, et, a défaut de 
paiement, d'un emprisonnement d'au moins 
six mois et d'au plus douse mois, ou _des deux 
peines. 8.11., c. 119, art. 62. 

57. (1) Est coupable d'une contravention 
a la présente loi, et passible pour chaque 
contravention d'une amende d'au moins deux 
cents dollars et des frais et d’au plus cinq 
cents dollars et des frais, ou d'un emprison- 
nement d'au moins six mois et d’au plus 
douse mois, ou des deux peines. le propriétaire 
d'un navire qui

' 

a) permet de mettre ‘a la mer ou détacher 
d'un navire faisantla péche sur les grands 
fonds ou sur les bancs un doris, une plate 
on autre embarcation, pour pécher a la 
ligne, 'au traineau ou avec tout au-tre 

semblable engin, ou dans l’intention de 
l'utiliser pour pécher de la sorte, oupour 
visiter des lignes de fond, traineaux ou 
autres semblables engins de péche, sans 
qu'il soit placé sur cette embarcation une 
boussole marine, destinée a y demeurer 
jusqu'a ce que l'embarcation soit ramenée 
au navire. ainsi que deux pintes au moins 
d'eau potable et deux livres d'aliments 
solides pour chaque homme de l'équipage 
montant l'embarcation; ou 
b) omet a son départ de munir un navire 
employé par lui it. la péche sur les grands 
fonds ou sur les bancs d'autant de boussoles 
en bon état que le navire porte d’embarca- 
tions. en plus de la boussole du navire, ainsi 
que des ustensiles nécessaires pour contenir 
l'eau et d'une siréne ou trompe a brouillard 
en bon état. 

(2) Le capitaine de tout semblable navire 
d'ou une embarcation est détachée ou mise a 
la mer en contravention du présent article est 
aussi coupable d'une infraction a la présente 
loi, et passible de ce chef d'une amende d'au 
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hundred dollars and costs and not more than 
two hundred and fifty dollars and costs, or to 
imprisonment for a term of not less than six 
months, or to both. 

(3) The owner and master of any such vessel 
that goes to sea or attempts to go to sea 
without first obtaining and exhibiting to the 
collector or other proper customs officer a 
certificate from a fishery officer or other 
person authorized by the Minister to grant 
such certificates that the vessel is properly 
equipped with a mariner's compass and 
suitable utensils for holding water for each 
boat carried by the vessel and with a 
serviceable fog-horn or trumpet, are each 
guilty of an offence against this Act and are 
each liable therefor to a penalty of not less 
than one hundred dollars and costs and not 
more than two hundred'dollars and costs or 
to imprisonment for a term not exceeding six 
months. R.S., c. i19, s. 63. 

58. (1) A fishery officer may seize any 
fishing vessel, vehicle, fishing gear, imple-_ 
ment. appliance. material, container, goods, 
equipment or fish where the fishery officer on 
reasonable grounds believes that

' 

(a) the fishing vessel, vehicle, fishing gear, 
implement, appliance, material, container, 
goods or equipment has been used in 
connection with the commission of an 
offence against this Act or the regulations; 
(b) the fish or any part thereof have been 
caught, taken, killed, transported, bought, 
sold or had in possession contrary to any 
provision of this Act or the regulations; or 
(c) the fish or any part thereof have been 
intermixed with fish referred to in paragraph 
(b). 

(2) Subject to this section. any vessel, 
vehicle, article, goods or fish seized pursuant 
to subsection (1) shall be retained in the 
custody of the fishery officer making the 
seizure or shall be delivered into the custody 
of such person as the Minister directs. 

W‘l’ltm (3) Where, in the opinion of the person 
having custody of an article, goods or fish 
seized pursuant to subsection (1), that article, 
goods or fish will rot, spoil or otherwise perish, 

Chap. F-M 
moins cent dollars et des frais et d’au plus 
deux cen't cinquante dollars et des frais, ou 
de l’emprisonnement pour une période de six 
mois au moins. ou des deux peines. 

(3) Le propriétaire et le capitaine de tout 
semblable navire qui prend la mer ou tente 
de prendre la mer sans avoir au préalable 
obtenu et sans exhiber au receveur ou autre 
préposé des douanes competent un certificat 
d'un fonctionnaire des pécheries ou d’une 
autre personne autorisée par le Ministre s 
accorder ces certificate attestant que le navire 
est convenablement muni d'une boussole 
marine et des ustensiles appropriés pour 
contenir l’eau pour chaque embarcation qu'il 
porte et d’une siréne ou trompe de brouillard 
en bon état, sont tous deux coupables d'une 
infraction a la présente loi et passibles de ce 
chef d’une amende d'au moins cent dollars _et 
des frais, et d'au plus deux cents dollars et 
des frais, ou d’un emprisonnement de six mois 
au plus. S.R., c. 119, art. 63. 

58. (1) Un fonctionnaire des pécheries peut 
saisir tout bateau de péche, véhicule, engin 
de péche, outil. accessoire, objet, contenant, 
effet, ma'tériel ou poisson si, en se fondant 
sur des motifs raionnables, il emit 
'a) que le bateau de péche, le véhicule, 
l'engin de péche, l'outil, l’accessoire, l'objet, 
1e contenant, l'effet ou le materiel a été 
utilisé relativement a la perpétration d’une 
infraction a la présente loi ou aux régle- 
ments; 

'

_ 

b) que le poisson ou toute partie de poisson 
ont été pris, captures, tués, transportés, 
achetés, vendus ou détenus en possession 
contrairement a quelque disposition tie la 
présente loi ou des reglements; on 
c) que le'poison ou toute partie de poisson 
ont été mélés a du poisson mentionné s 
l'alinéa b). 

(2) Sous reserve du present article. les 
vaisseaux, véhicules, articles on effets, ou le 
poisson, dont lasaisie a été faite conformément 
au paragraphe (1). doivent demeurer en la 
garde du fonctionnaire des pécheries qui a_ 
fait la saisie ou étre remis a la garde de la 
personne que désigne le Ministre. 
-(3) Lorsqu’elle croit qu’un article. effet ou 
poion saisi conformément au paragraphs (1) 
vs pourrir. se gater ou autrement se détériorer, 
la personne qui en a la garde peut vendre cet 
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that person may sell the article, goods or fish 
in such manner and for such price as that 
person may determine. 

(4) The proceeds of a sale referred to in 
subsection (3) shall be paid to the Receiver 
General or shall be deposited in a chartered 
bank to the credit of the Receiver General. 

(5) Where a person is convicted of an 
offence against this Act or any regulations, 
the convicting court or judge may, in addition 
to any other penalty imposed, order that 

(a) any vessel, vehicle, article, goods or fish 
seized pursuant to subsection (1), or 
(b) the whole or any part of the proceeds of 
a sale referred to in subsection (3), 

be forfeited, and upon such order being made 
the vessel, vehicle, article, goods, fish or 
proceeds so ordered to be forfeited, are 
forfeited to Her Majesty in right of Canada. 

(6) Notwithstanding subsection (5), where 
the ownership of any fishing gear, implement, 
appliance. material, container, goods, equip- 
ment or fish seized pursuant to subsection (1) 
cannot, at the time of the seizure, be 
ascertained by the fishery officer by whom 
the seizure is made. the fishing gear, imple- 
ment, appliance, material, container, goods, 
equipment or fish are upon the seizure thereof 
forfeited to Her Majesty. 

(7) Where any vessel, vehicle, article. goods 
or fish have been seized under subsection (1) 
and proceedings in respect of the alleged 
offence have been instituted, the court or 
judge may, except in the case of any article, 
goods or fish forfeited under subsection (6), 
order re-delivery thereof to the accused upon 
security by bond, with two aunties, in an 
amount and form satisfactory to the Minister. 
being given to Her Majesty or upon security 
of a cash deposit, in an amount satisfactory 
to the Minister, being given to Her Majesty. 

(8) Any vessel, vehicle, article, goods or fish 
seized under subsection (l) or the proceeds 
realized from a sale thereof under subsection 

Pécheries 

article, effet ou poisson de la maniére at an 
prix qu’elle determine. 

(4) Le produit d’une vente mentionnée au 
paragraphe (3) doit étre versé au' receveur 
général ou étre déposé dans une banque s 
charte au crédit de ce dernier. 

(5) Si une personne est déclarée coupable 
d'une infraction a la présente loi ou tout 
réglement, le tribunal ou le juge qui statue 
sur la culpabilité peut, en ans de toute autre 
peine infligée, ordonner que 

a) tout vaisseau, véhicule, article, effet ou 
poisson, saisis conformément au paragraphe 
(1), cu 
b) le produit global ou partiel d'une vente, 
dont fait mention le paragraphe (3), 

soient confisqués, et, dés qu’est rendue une 
telle ordonnance, le vaisseau, le véhicule, 
l'article, l'effet, le poisson ou le produit de la 
vente, dont la confiscation est ainsi ordonnée. 
sont confisqués au profit de 8a Majesté du 
chef du Canada. 

(6) Nonobstant 1e paragraphe (5), lorsque le 
tlroit de propriété relatif a tout engin de 
péche, outil, accessoire, objet, contenant, effet, 
matériel ou poisson, dont la saisie a été faite 
en vertu du paragraphe O), ne peut pas, au 
moment de la saisie, étre identifié par le 
fonctionnaire des pécheries qui a fait la saisie, 
l'engin de péche, l'outil, l’accessoire, l’objet, 
le contenant, l’effet, le materiel ou le poisson 
sont, dés leur saisie, confisqués au profit de 
Sa Majesté. 

(7) Lorsqu'un vaisseau, véhicule, article, 
effet ou poisson ont été saisie conformément 
au paragraphe (1) et que des poursuites 
relatives a la prétendue infraction ont été 
entamées, le tribunal ou le juge peut, sauf 
dans le cas de tout article, effet ou poion 
confisqués en vertu du paragraphe (6), 

ordonner la remise des choses saisies s l'accusé 
a condition que soit fournie a fin Majesté la 
garantie d'une obligation, deux personnes se 
rendant caution, selon le montant et la forme 
que le Ministre juge satisfaisants, ou que soit 
fournie 5. Sa Majesté la garantie d'un dépét 
au comptant, selon le montant que le Ministre 
juge satisfaisant. 

(8) sauf les articles, effets ou poissons 
confisqués sous le regime du paragraphe (6), 
tout vaisseau, véhicule, article, effet on 
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(3). except any art tcle. goods or fish forfeited 
under subsection (6). shall be returned or paid 
to the person from whom the vessel, vehicle, 
article. goods or fish were taken if the Minister 
decides not to institute a prosecution in 
respect of the alleged offence. and in any 
event, shall be returned or paid upon the 
expiration of three months from the day of 
the seizure unless before that time proceedings 
in respect of the alleged offence are instituted. 

(9) Except as provided in section 59. any 
vessel. vehicle. article. goods or fish forfeited 
under subsection (5) or (6) shall. after the 
expiration of thirty days front the date of the 
forfeiture. be disposed of as the Minister 
directs. 

(10) Notwithstanding subsection (9). any 
lobster trap forfeited under subsection (6) 
may. at the time of forfeiture, be disposed of 
as the Minister directs. ' 

(11) Where any vessel, vehicle, article. goods 
or fish have been seized pursuant to subsection 
{1) and proceedings in respect of the offence 
have been instituted, but the vessel. vehicle. 
article, goods or fish or any proceeds realized 
from the sale thereof under subsection (3) are 
not at the final conclusion of the proceedings 
ordered to be forfeited under subsection (5) 
and have not been forfeited under subsection 
(6). they shall be returned forthwith, or the 
proceeds shall be paid forthwith, to the person 
from whom the vessel. vehicle, article, goods 
or fish were taken. unless there has been a 
conviction and apenalty imposed. in which 
case the vessel. vehicle. article, goods or fish 
may be detained until the penalty is paid, or 
the vessel. vehicle, article. goods or fish may 
be sold under execution in satisfaction of the 
penalty. or the proceeds realized from a sale 
of any article. goods or fish puruant to 
subsection (3) may be applied in payment of 
the penalty. 

(12) Notwithstanding anything contained 
in this section. a fishery officer may, at the 
time of seizure. return to the water any fish 
seized pursuant to subsection (1) that the 
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poisson. saisis en vertu du paragraphe (l). 
doivent étre remis. ou le produit de la vente 
de ces chases ainsi que le prévoit le paragraphe 
(3) doit étre versé. ‘a la personne a qui le 
vaisseau, véhicule, article, effet ou poisson 
ont été pris si la Ministre décide de ne pas 
entamer de poursuites relatives a la prétendue 
infraction et doivent,_ de toute facon faire 
l'objet d’une remise, en nature ou en argent. 
a l'expiration de trois mois a compter de la 
date de la saisie, a moins qu'avant l'expiration 
de ce délai des poursuites visant la prétendue 
infraction n'aient été entamées. 

(9) Sauf ce que prévoit l'article 59, ii doit 
étre dispose, ainsi qu'en ordonne le Ministre. 
des vaisseaux. véhicules. articles, effets ou 
poissons confisqués en vertu du paragraphe 
(5) cu (6), apres l‘expiration de trente jours 'a 
compter de is date de la confiscation. 

(10) Nonobstant le paragraphe (9), il peut 
étre dispose, ainsi qu'en ordonne le Ministre. 
des casiers a homards confisqués en vertu du 
paragraphe (6), au moment de la confiscation. 

(ll) Lorsqu’un vaisseau, véhicule, article. 
effet ou poisson ont été saisis en conformité 
du paragraphe (2) et que des poursuites 
relatives at l'infraction ont été entamées, mais 
qu'a la conclusion de'finitive des poursuites la 
confiscation du vaisseau, véhicule, article, 
effet, poisson ou produit de la vente des 
susdits, faite sous le régime du paragraphs 
(3), n’a pas été ordonhée en vertu du 
paragraphe (5) et que les choses susdites n'ont 
pas été confisquées aux termes du paragraphe 
(6), ces choses doivent étre retournées sans 
délai, ou le produit de la vente doit étre versé 
sans délai, a la personne a qui le vaisseau, 
véhicule, article, effet ou poisson ont été pris, 
a mains qu'il n'y ait eu declaration de 
culpabilité et qu'une peine n'ait été infligée, 
auquel cas le vaisseau, véhicule, article. effet 
ou poisson peuvent étre détenus jusqu’a 
l’acquittement de la peine. ou le vaisseau. 
véhicule. article, effet ou poisson peuvent étre 
vendus par adjudication forcée en satisfaction 
de la. peine. ou le produit obtenu d'une vente 
de tout article, effet ou poisson en conformité 
du paragraphe (3) peut' étre aft'ecté au 
paiement de la peine. 

(l2) Nonobstant toute disposition du pré- 
sent article. un fonctionnaire des pécheries 
peut lors de la saisie remettre a l'eau tout 
poisson qui a été saisi aux termes du 
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fishery officer believes to be alive. 1960-61, 
c. 23, s. 10. 

59. (1) In this section 
"court of appeal” means, in the province in 
which an order under this section is made, 
the court of. appeal for that province as 
defined in section 2 of the Criminal Code; 

“judge” means 
(a) in the Pravince of Quebec, a judge of 
the Superior Court for the district in which 
the vessel, vehicle, article, goods or fish in 
respect of which an application for an order 
under this section is made, were seized, 
(b) in the Province of Newfoundland, a 
judge of the Supreme Court of Newfound- 
land, 
(c) in the Yukon Territory and Northwest 
Territories. a judge of the Territorial Court 
thereof . 

(d) in any province not referred to in 
paragraphs (a) to (c), a judge of the county 
or district court for the county or district in 
which any such vessel. vehicle. article, goods 
or fish were seized. 

(2) Where any vessel, vehicle, article, goods 
or fish are forfeited to Her Majesty under 
subsection 58(5) or (6), any person (other than 
a person convicted of the offence that resulted 
in the forfeiture or a person in whose 
possession the vessel, vehicle, article, goods or 
fish were when seized) who claims an interest 
in the vessel, vehicle, article, goods or fish as 
owner, mortgagee, lien-holder or holder of 
any like interest may, within thirty days after 
such forfeiture, apply by notice in writing to 
a judge for an order pursuant to subsection 
(5).

- 

(3) The judge to whom an application is 
made pursuant to subsection (2) shall fix a 
day not less than thirty days after the date 
of filing of the application for the hearing 
thereof. 

(4) The applicant shall serve a notice of the 
application and of the hearing upon the 
Minister at least fifteen days before the day 
fixed for the hearing. 

Pe‘cheries 

paragraphe (1) et qui, a son avis, est vivant. 
1960-61, c. 23, art. 10. 

59. (1) Au présent article 
«cour d'appel» désigne, dans la province ou 
une ordonnance prévue au present article 
est rendue, la cour d'appel pour cette 
province selon la definition qu’en donne' 
l’article 2 du Code crimincl; 

«juge» désigne 
a) dans la province de Québec, un juge de 
la Cour supérieure du district of: le vaisseau, 
véhicule, article, effet ou poisson, a l’égard 
desquels est faite une demande d'ordon— 
nance aux termes du present art icle, ont été 
saisis, 

b) dans la province de Terre-Neuve, un 
juge de la Cour supreme de Terre-Neuve, 
c) dans le territoire du Yukon et les 
territoires du Nord-Ouest, un juge de la 
Cour territoriale respective, 
d) dans toute province non mentionnée aux 
alinéas a) a c), un juge de la cour de comté 
ou de district pour le comté ou le district 
an ce vaisseau, véhicule, article, effet ou 
poisson ont été saisis. 

(2) Lorsqu'un vaisseau, véhicule, article, 
effet ou poion sont confisqués au profit de 
Sa Majesté aux termes du paragraphe 58(5) 
ou (6), toute personne (autre qu'une personne 
déclarée coupable de l’infraction ayant 
entrainé la confiscation ou qu'une personne 
en la possession de qui le vaisseau, véhicule, 
article, effet ou poisson se trouvaient au 
moment cu ils ont été saisis) qui pretend avoir 
un intérét dans le vaisseau, véhicule, article; 
effet ou poisson, s titre de propriétaire, de 
créancier hypothécaire, de détenteur de privi- 
lege ou de détenteur de tout semblable droit, 
peut, dans les trente jours qui suivent cette 
confiscation. demander au moyen d'un avis 
écrit a un juge de rendre une ordonnance en 
conformité du paragraphs (5). 

(3) Le juge a qui une demands est faite 
conformément au paragraphe (2) doit fixer. 
pour l'audition de la demande. une date 
postérieure par au moins trente jours a la 
production de cette demande. 

(4) Le requérant doit signifier au Ministre 
un avis de la demande et de l'audition au 
moins quinze jours avant la date fixée pour 
l'audition. 
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(5) Where, upon the hearing of an applica- 
tion, it is made to appear to the satisfaction 
of the judge, 

(a) in the case of a forfeiture under 
subsection 58(5), that 
innocent of any complicity in the offence 
that resulted in the forfeiture and of any 
collusion in relation to that offence with 
the person who was convicted of the offence; 
(b) in the case of a forfeiture under 
subsection 58(6), that the applicant is 

innocent of any complicity in the alleged 
offence that resulted in the forfeiture and 
of any collusion in relation to that offence 
with any person who may have committed 
the offence; and . 

(c) that the applicant exercised all reason- 
able care Ln respect of the person permitted 
to obtain the possession of the vessel, 
vehicle, article, goods or fish to satisfy 
himself that they were not likely to be used 
contrary to this Act or the regulations, or, 
in the case of a mortgagee or lien-holder, 
that he exercised such care with respect to 
the mortgagor or the lien-giver; 

the applicant is entitled to an order declaring 
that his interest is not affected by such 
forfeiture and declaring the nature and extent 
of his interest. 

(6) The applicant or the Minister may 
appeal to the court of appeal from an order 
made under subsection (5) and the appeal 
shall be asserted, heard and decided according 
to the ordinary procedure governing appeals 
to the court of appeal from orders or 
judgments of a judge. 

(7) The Minister shall, upon application 
made to him by any person who has obtained 
a final order under this section, 

(6) except in the case of any article, goods 
or fish disposed of pursuant.to'subsection 
58(3), direct that the vessel, vehicle, article. 
goods or fish to which the interest of the 
applicant. relates be returned to the appli- 
cant; or 
(b) direct that an amount equal to the value 
of the interest of the applicant, as declared 
in the order. be 'paid to him. 

(8) This section does not apply to 

the applicant is' 
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(5) Si, a l'audition d’une demande. il est 

établi a la satisfaction du juge. 
a) dans le cas d'une confiscation prévue par 
le paragraphe 58(5), qu'il n’y a eu, a l'égard 
dc l'infraction qui a entrainé la confiscation, 
aucune complicité ou collusion entre la 

requérant et la personne déclarée coupable 
de ladite infraction; 
b) dans le cas d‘une confiscation prévue par 
le paragraphe 58(6), qu'il n’y a en, a l'égard 
de la prétendue infraction qui a entrainé la 
confiscation, aucune complicité ou collusion 
entre le requérant et toute personne qui a 
pu commettre ladite infraction; at 
c) que le requérant a exercé tout le soin 

' 

raisonnable a l’égard de la personne a qui 
il a été permis d’obtenir la possession du 
vaisseau, véhicule, article, effet ou poisson 
pour se convaincre que ces choses ne seraient 
pas vraisemblablement utilise'es en violation 
de la presents loi ou des réglements, ou. 
dans le cas d’un créancier hypothécaire ou 
d’un détenteur de privilege, qu'il a exercé 
ce soin s l’égard du débiteur hypothécaire 
ou du débiteur assujetti a un privilege; 

le requérant a droit s ce que soit rendue une 
ordonnance portant que son intérét n’est pas 
atteint par cette confiscation et établissant la 
nature et l’étendue de son intérét. 

(6) Le requérant ou le Ministre peut 
interjeter appel, auprés de la cour d’appel, 
d'une ordonnance rendue aux termes du 
paragraphe (5). L'exercice de ce droit d'appel, 
ainsi que l’audition dudit appel et la decision 
en l'espece sont assujettis a la procedure 
ordinaire régissant les appels d'ordonnances 
ou de jugements d’.un jugs, portés devant la 
cour d’appel. 

(7) Le Ministre doit, sur demande i lui 
faite par toute personne qui a obtenu une 
ordonnanoe finale sous le .régime du present 
article, 

a) sauf dans le cas de tout article. effet ou 
poisson dont il a été disposé conformément 
au paragraphe 58(3), ordonner que le 
vaisseau, véhicule. article, effet ou poisson 
auquel se rattache l’intérét du requérant 
soient retournés a celui-ci; on 
b) ordonner qu’un montant égal a la valeur 
de l’intérét du requérant, telle que l’a 

établie l’ordonnance, oit verse s cc dernier. 

(8) Le présent article ne s'applique pas 
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(a) any lobster trap disposed of under 
subsection 5800), or 
(b) any fish that have been returned to the 
water pursuant to subsection 58(12). 1960- 
61, c. 23, s. 10. 

60. Should any nets, seines, or other fishing 
apparatus be set or used in violation of this 
Act or any regulation for more than one day, 
then each day during which such seines, nets, 
or other fishing apparatus remain so set or 
used constitutes a separate offence, and may 
be punished accordingly; and should any 
other violation of this Act, or of any 
regulation, continue for more than one day, 
then each day during which such violation 
continues constitutes a separate offence, and 
may be punished as such. R.S., c. 119, s. 65. 

61. Except as herein otherwise provided. 
every one who violates or prepares to violate 
any provision of this Act, or any regulation. 
is liable to a penalty of not more than one 
thousand dollars and costs, and. in default of 
payment, to imprisonment for a term not 
exceeding twelve months, or to both. R.S., 
c. 119. s. 66. 

62. When not otherwise specified every 
proprietor. owner. agent. tenant, occupier, 
partner or person actually in charge, either as 
occupant or ervant. shall be deemed to be 
jointly and severally liable for any penalties 
or moneys recovered under any of the 
provisions of this Act, or of any regulation. 
R.S., c. 119. s. 67. 

63. Any fishery officer or fishery guardian, 
who violates this Act or any regulation, or 
who aids. abets or connives at any violation 
of this Act or of any regulation. is liable upon 
summary conviction before any recorder, 
commissioner of police, judge of the sessions 
of the peace. police. stipendiary or district 
magistrate or any two justices of the peace, 
to a penalty not exceeding five hundred 
dollars and costs or six months imprisonment 
and not less than one hundred dollars and 
costs or three months imprisonment. 11.8., 

c. 119, s. 68. 
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a) a tout casier a homards dont il a été 
disposé ainsi que le prévoit le paragraphe 
5800), on 
b) a tout poisson qui a été remis a l’eau en 
conformité du paragraphs 58(12). IMO-61, 
c. 23, art. )0. 

60. Lorsque des rets, seines ou autres engins 
de péche sont tendus ou utilisés pour plus 
d'un jour en contravention ‘a la présente loi. 
ou aux réglements, chaque jour pendant 
lequel ces seines, rets ou autres engins de 
péche restent ainsi tendus ou en usage 
constitue une infraction distincte et le contre- 
venant peut étre puni en consequence; et si 

quelque autre contravention a la présente loi 
on a tout réglement se continue pendant plus 

(‘hlque iour que 
dure ls 
contravention 
est une 
infraction 
d isl inctc 

d'un jour, chaque jour pendant lequel ladite
' 

contravention se continue constitue une 
infraction distincte et le contrevenant peut 
étre puni en consequence. S.R.. c. 119, art. 65. 

61. Sauf disposition contraire de la pré- 
sente loi, quiconque enfreint ou se prépare a 
enfreindre l’une des dispositions de la présente 
loi ou l'un des réglements est passible d'une 
amende d'au plus mille dollars et des frais et, 
a défaut de paiement. d'un emprisonnetnent 
d'au plus douze mois, ou des deux peines. 
S.R.. c. 119, art. 66. 

62. En l’absence de dispositions contraires, 
le propriétaire, possesseur, agent, locataire. 
occupant, associé ou la personne effectivement 
en charge, soit a titre d’occupant. soit a titre 
de serviteur, sont censés conjointement et 
solidairement responsables des amendes ou 
deniers recouvrés en vertu des dispositions de 
la présehte loi ou de tout réglement. S.R.. 
c. 119, art. 67. 

63. Tout fonctionnaire des pécheries ou 
garde-péche qui enfreint la presents loi ou 
quelque réglement, ou qui aide, favorise ou 
tolére quelque contravention a la presents loi 
on a quelque reglement. est passible, apres 
declaration sommaire de culpabilité devant 
un recorder, commissaire de police. juge des 
sessions de la paix, magistrat de police, 
magistrat st ipendiaire ou magistrat de district 
on deux.juges de paix, d'une amende ne 
dépassant pas cinq cents dollars et des frais 
ou de six mois d’emprisonnement. et d'au 
moins cent dollars et des frais. ou de trois 

mois d'emprisonnement. S.R.. c. 119, art. 68. 
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LIMITATION OF SUITS 
64. Penalties incurred under this Act, or 

any regulation. shall be sued for within two 
years from the commission of the offence. 
R.S., c. 119, s. 70. 

FORM OF PROCEDURE 
65. Except in so far as in this Act is 

otherwise specially provided all penalties and 
forfeitures incurred under this Act or under 
any regulation are recoverable and enforceable 
by summary proceedings taken under the 
provisions of the Criminal Code relating to 
summary convictions. R.S., c. 119, s. 72. 

66. No proceeding or conviction under this 
Act or under any regulation under it shall be 
set aside or quashed on certiarari or otherwise 
for irregularity or defect in form, and no 
warrant of arrest or commitment shall be held 
void by reason of any defect therein, if it is 
therein alieged that the defendant has been 
convrcted, and there is a good and valid 
conviction to sustain the same. R.S., c. 119, 
s. 73. 

APPLICATIONS OF PENALTIES AND 
FORFEI’I‘URES 

67. The Governor General in Council may 
prescribe the manner in which the proceeds of 
penalties and the proceeds of the sale of 
confiscated articles shall be distributed. 11.8., 
c. 119, s. 74. 

68. Persons aggrieved by any conviction 
for any offence under this Act may appeal by 
petition to the Minister, who may remit 
penalties and restore forfeitures under this 
Act; but when a conviction takes. place or an 
order is made by a justice of the peace or 
fishery officer for the payment of money or 
dismissing an information or complaint under 
this Act, nothing in this section prevents any 
person who thinks himself aggrieved by any 
such conviction or order or dismissal, the 
prosecutor or complainant, as well as the 
defendant, from the right of appeal that he 
has under the provisions of the Criminal Code 

Chap. r. 14 

PRBCRIPT ION 
64. Les poursuites a l'égard des peines 

imposées en vertu de la présente loi ou des 
réglements doivent étre intentées dans les 
deux ans a compter de la date de la 
contravention. S.R., c. 119. art. 70. 

FORME DE LA PROCEDURE 
65. Sauf dispositions contraires spéciale- 

ment prévues dans la présente loi, toutes les 
peines et confiscations encourues en vertu de 
la présente loi ou de tout réglement sont 
recouvrables et exécutoires au moyen de 
procédures sommaires iritentées sous le régime 
des dispositions du Code criminel concernant 
les declarations sommaires de culpabilité. 
S.R., c. 119, art. 72. 

66. Nulle procedure intentée ou condam- 
nation prononcée sous l'autorité de la présente 
loi ou de tout réglement établi sous son 
régime ne doit étre écartée ni annulée. par 
voie de certiorari ou autrement, pour cause 
d'irrégularité ou de vice de forme; et nul 
mandat d’arrestation ou d'emprisonnement 
ne peut étre infirmé pour cause de vice de 
forme, ’il y est allégué que le défendeur a 
été trouvé coupable et s'il y a une bonne et 
valable déclaration de culpabilité a l’appui 
de la condamnation. S.R., c. 119, art. 73. 

EMPLOI DES AMENDES ET CONFISCATIONS 
67. Le gouverneur général 'en conseil peut 

prescrire la maniére dont le produit des 
amendes et le produit de la vente d'articles 
confisqués doivent étre distribués. S.R., c. 119, 
art. 74. 

68. Les personnes lésées par une déclara- 
tion de culpabilité d'une- contravention quel- 
conque a la présente loi peuvent, par voie de 
pétition, en appeler au Ministre, qui peut 
faire griee des amendes et rendre les choses 
confisquées en vertu de la présente loi; mais 
lorsqu’une déclaration de culpabilité est 
prononcée ou qu'un ordre est donné par un 
juge de paix an un fonctionnaire des pécheries 
pour le paiement de deniers ou le rejet d'une 
dénonciation ou d'une plainte en vertu de la 
présente loi, rien dans le présent article 
n’empéche une personne qui se croit le'sée par 
cette déclaration de culpabilité. cet ordre ou 
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relating to summary convictions. R.S., c. 119, 
s. 75. 

APPLICATION OF ACT TO THE HIGH SEAS 
69. The provisions of this Act and the 

regulatidns that apply to any or all of 
Canadian fisheries waters, without anything 
in the context of such provisions indicating 
that they apply to any specified area of 
Canadian fisheries waters, shall, in relation 
to any fishing vessel on the High Seas that is 
subject to the jurisdiction of Canada. or any 
act or thing done or omitted to be done on, 
from or by means of any such fishing vessel. 
be deemed to extend and apply to the High 
Seas. 1960-61, c. 23. s. 13; 1964-65. c. 22. s. 12. 

70. All courts and justices in Canada have' 
the same jurisdiction with respect to offences 
under this Act as they have under sections 
681 to 684 of the Canada Shipping Act and 
the provisions of those sections apply to 
offences under this Act in the same manner 
and to the same extent as they apply to 
offences under the Canada Shipping Act. 1960- 
61, c. 23, s. 13. 

Pé‘cheries 

ce rejet, le poursuivant ou plaignant aussi 
bien que le défendeur, d’exercer le droit

' 

d'appel qu’elle a en vertu des dispositions du 
Code criminal concernant les déclarations 
sommaires de culpabilité. S.R., c. 119, art. 75. 

APPLICATION DE LA LOI A LA HAUTE HER 
69. Les dispositions de la présente loi et 

des réglements qui s'appliquent i la totalité 
ou quelque partie des eaux des pécheries 
canadiennes, lorsque rien dans leur contexts 
n’indique qu'elles s'appliquent a une étendue 
déterminée des eaux des pécheries canadien- 
nes. sont, relativement a tout vaisseau de 
péche se trouvant en haute mer et étant 
assujetti a la juridiction du Canada, on 
relativement a une action ou une chose 
quelconque accomplie, ou dont l'accomplisse- 
ment a été omis, a bord, a p_artir on an moyen 
d'un semblable vaisseau, réputées s’étendre et 
s'appliquer a la. haute mer. 1960-61, c. 23. art. 
13; 1964-65, c. 22, art. 12. 

70. Tous les tribunaux et les juges au 
Canada possédent, a l’égard des infractions 
prévues par la présente loi. la méme compe- 
tence que celle que leur conférent les articles 
681 a 684 de la Loi sur la marine marchande du 
Canada et les dispositions de ces articles 
s’appliquent aux infractions prévues par la 
présente loi de la meme maniére qu’elles 
s'appliquent aux infractions prévues par la 
Loi sur to marine marchande du Canada. et 
dans la méme mesure. 1960-61, c. 23, art. 13. 
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CHAPTER 17 (1st Supp.) 

An Act to amend the Fisheries Act 

[1969-70, c. 63] 

1. The definition “close time" in section 
2 of the Fisheries Act, chapter F-14 of the 
Revised Statutes of Canada, 1970, is re-' 
peeled and the following substituted there'- 
for: 

“close time" “ “close time" means a specified period 
damn-J during which fish to which it applies 

may not be fished, and “closed time” or 
“closed season" has a similar meaning;" 

2. Section 31 of the 'said Act is repealed. 

3. (1) Subsection 33(2) of the said Act 
is repealed and the following substituted- 
therefor: 

Deposit of "(2) Subject to subsection (4) , no per- 
deiek’riou- son shall deposit or permit the deposit 

of a deleterious substance of any type 
in water frequented by fish or in any 
place under any conditions where such 
deleterious substance or any other dele- 
terious ubstance that results from the 
deposit of such deleterious substance may 
enter any such wa ." 

(2) Subsections 33(4) and (5) of the 
said Act are repealed and the following 
ubstituted therefor: 

CHAPITRE 17 (1" Supp.) 

Loi modifiant la Loi sur les pécheries_ 

[1969-70, 6. 6'8] 

1. La definition de «temps prohibés in 

Particle 2 de la Loi sur les pécheries, cha- 
pitre F-14 des Statuts revisés du Canada 
de_.1970, est abrogée et remplacée' par ce 
qui suit: 

c «temps prdhibéa désigne une période «temp- 
spécifiée pendant laquelle le poisson au- B;Z£2’_‘_'_.. 
quel elle s’applique ne peut pas étre 
péché et cpériode de fermeture: ou «saie 
son de fermeture: ont un sens analoguep 

2. L’article 31 de ladite loi est sbrogé. 

3. (1) Le paragraphe 33(2) de' ladite loi 
est abrogé et remplacé par ce qui suit: 

«(2) Sou reserve du paragraphe (4), Dépét de 
il est interdit a qui que ce soit de déposer 32:53” 
on de permettre que You 

I 

dépose une prohibe' 
' 

substance nocive dans des eaux poisson- 
neuses an en quelque lieu dans des condi- 
tions on cette substance nocive ou une 
autre substance nocive resultant du depot 
cle cette substance pourrait pénétrer dans 
de telles eaux.» 

(2) Les paragraphes 33(4)_ et (5) de 
ladite loi sont abrogés et rernplacés par ce 
qui suit: 

661
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“ (4) Subsection (2) does not apply 
(a) to the deposit of waste of a type, 
in a quantity and under conditions 
authorized by regulations made by the 
Governor in Council under any other 
Act in any waters with respect to 
which thOSe regulations are applicable, 
or in any place under any conditions 
where such waste or any other waste 
that results from the deposit of such 
waste may enter any such waters; or 
(b) to the deposit of a deleterious sub- 
stance of a type, in a quantity and 
under conditions authorized by any 
regulations made by the Governor in 
Council under this Act for the purposes 
of this subsection in any water with 
respect to which those regulations are 
applicable, or in any place under any 
conditions where such deleterious sub- 
stance or any other deleterious sub- 
stance that results from the deposit of 
such deleterious substance may enter 
any such water. 

(5) Any person who violates any pro- 
vision of this section is guilty of an 
offence and liable on summary conviction 
to a fine not exceeding five thousand dol- 
lars for each offence. 

(6) Where an cfi'ence under subsec- 
tion (5) is committed on more than one 
day or is continued for more than one 
day, it shall be deemed to be a separate 
ofience for each day on which the 
offence is committed or continued. 

(7) Where a person is convicted of an 
ofl'ence under this section, the court may, 
in addition to any punishment it may 
impose, order that person to refrain from 
committing any further such ofience or 
to cease to carry on any activity speci- 
fied in the order the carrying on of 
which, in the opinion of the court, will 
or is likely to result in the committing 
of any further such oflence. 

(8) In a prosecution for an oflencs 
under this section or section 33.4. it is 
suficient proof of the ofi‘ence to estab- 

«(4) Lo paragraphs (2) m- s'nppliqm- Application 
pas Ilupsrn- 

Kruphc- (2) 
a) an depot de déchets d'une sortc, en 
une quantité et dans des conditions 
autorisées par les reglements établis 
par le gouverneur en conseil en vertu 
d’une autre loi, dans des eaux aux- 
quelles ces réglements sont applicables 
on en un lieu dans des conditions oh ces 
déchets ou d’autres déchets resultant 
du depot de ces déchets pourraient pé- 
nétrer dans de telles eaux; ni 
b) an depot d’une substance nocive 
d’une sorte, en une quantite et dans des 
conditions autorisées par les reglements 
établis par le gouverneur en conseil en 
vertu de la présente loi aux fins du 
présent paragraphs, dans une eau t. 

laquelle les reglements sont applicables 
cu en un lieu dans des conditions on 
cette substance nocive ou mute autre 
substance nocive resultant de son dépét 
pourrait pénétrer dans une tells can. 

(5) Toute personne qui contrevient Pei“ 
a uns disposition du present article 
est coupable d’une infraction et possible, 
sur declaration sommaire de culpabilité, 
d’une amends d’au plus cinq mills dollars 
pour cheque infraction 

(6) Lorsqu’une infraction prévus au 1!!“m 
paragraphs (5) se répete i. des jours “mm” 
diflérents on se continue pendant plus 
d’une journée, elle est censée constitusr 
une infraction distincte pour cheque jour 
pendant lequel l’infraotion est commiss 
on se continue. ' 

(7) Lorsqu'une personne est declares 0rd“ du 
coupable d’une infraction prévue au pre- “15"” 
sent article, ls tribunal peut, en sus de 
touts autre peine qu'il pent impossr, 
ordonner a cstte personns ds s’sbstsnir 
de commsttre dc nouvsau une tells in- 
fraction ou de cesser d’sxsncer. touts 
activité specifies dans l’ordonnsncs st 
dont l’exercice sntralners ou risque d' - 

trainer ds nouveau, ds l’avis du fibu- 
nal, la commission d'une tells infraction. 

(8) Dans la poursuits d’une infraction lira!"- de 
Prévue an présent'article on I l’articls‘m'm‘m 
33.4, il sufit, pour établir l’infraction,
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lish that it was committed by an- em- 
ployee or agent of the accused whether 
or not the employee or agent is identified 
or has been prosecuted for theofience, 
unless the accused establishes that the 
offence was committed without his 
knowledge or consent and that he exer- 
cised all due diligence to prevent. its 
commission.

' 

(9) Notwithstanding that a prosecu- 
tion has been instituted in respect of an 
offence under this section, the Attorney 
General of Canada may commence and 
maintain proceedings to enjoin any vio- 
lation of any provision of this section. 

(10) No civil remedyfor any act or 
omission is suspended or afi'ected by 
reason that the act or omission is an 
offence under this section, and where, 
by reason of the occurrence or existence 
in, upon or adjacent to any water fre- 
quented by fish of any condition result- 
ing from an act or omision by a person 
that is an ofience under this section, the 
Minister. directs any action to be taken. 
by or on behalf of the Crown to repair 
or remedy the condition or reduce or 
mitigate any damage to or destruction 
of life or property that has resulted or 
may reasonably be expected to result 
from its occurrence or exi'stence,_ the 
costs and expenses of and incidental to 
the taking of such action, to the extent 
that such costs and expenses can be 
established to have been reasonably 
incurred in the circumstances, are re- 
coverable by the Crown from‘tha't person 
with costs in proceedings brought or 
taken therefor in the name of Her 
Majesty in any court" of competent 
jurisdiction. - - 

(11) For the purposes of this section 
and section 33.1,

_ 

“deleterious substance” means 

do démontrer qu’elle a été commise par 
un employé an un mandataire de l’accu- 
sé, que cet employé ou mandataire soit 
ou non identifié ou qu’il ait été poursuivi 
ou non pour cette infraction, a mains 
que cet accusé n’établisse d’une part que 
la contravention a été commise sans qu’il 
le sache on y consente et d’autre part 
qu’il s’est dfiment appliqué' a. prévenir sa 
commission. 

(9) Nonobstant 1e fait qu’une pour— Le} P0"- 
suite a été intentée relativement a une gtgfigéchen, 
infraction en vertu du présent article, le pas une 
procureur général du Canada peut enga- "00mm" 
ger et continuer des procedures en we 
de faire interdire par injonction toute 
violation d’une disposition du present 
article. 

(10) Aucun recours devant les tribu- Recon" 
naux civils pour un acte ou une omission devant 
n’est suspendu ni affecté du fait que L:::;:‘b““‘“‘ 
l’acte ou- l’omission constitue une infrac- 
tion au préent'_article et, lorsqu’il se 
produit ou qu’il existe dans, sur ou.pres 
de toutes eaux poissonneuses une situa- 
tion résultant du fait qu’une personne 
s’est rendue coupable d’un acte on «Tom 
omission constituent une infraction en 
vertu du présent article, si le Ministre 
ordonne que des mesures soient pries, 
par. la Couronne ou pour son compte, en we de redresser la situation on d’y remé- 
dier ou- de réduire ou d’atténuer tout 
dommage causé a la vie ou aux biens ou 
toute destruction de ceux-ci qui sont ou 
risquent normalement de dev'enir une 
consequence de cette situation, les frais 
directs et indirects relatifs a ces mesure, 
pour autant que l'on puisse établir qu’ils 
ont été'. normalement encourus dans les 
circonstances, peuvent étre recouvrés 
par la Couronne ur cette personne en 
méme temp que les frais des poursuites 
intentées ou engagées a cette fin au nom 
de Sa Majesté devant tout- tribunal com- 
pétent. ' 

(11) Aux fins du présent article et de Definitions 
l’article 33.1, 
ceau poissonneuse» comprend toutes les ceau pois- 
eaux des zones de péc‘he du Canada; “Mew” 

«substance «substance nocwe» designe “mm.
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(a) any substance that, if added to 
any water, would degrade or alter or 
form part of a process of degradation 
or alteration of the quality of that 
water so that it is rendered deleterious 
to fish or to the use by man of fish 
that frequent that water, or 

(b) any water that contains a sub- 
stance in such quantity or concentra- 
tion, or that has been so treated, pro- 
cessed or changed, by heat or other 
means, from a natural state that it 

would, if added to any other water, 
degrade or alter or form part of a 
process of degradation or alteration of 
the quality of that_water so that it is 
rendered deleterious to fish or to the 
use by man of fish that frequent that 
water, 
and without limiting the generality of 
the foregoing includes 

(c) any substance or any substance 
that is part of a class of substances 
prescribed pursuant to paragraph 
(12) (a). 
(d) any water that contains any 
substance or any substance that is part 
of a class of substances in a quantity 
or concentration that is equal to or in 
excess of a quantity or concentration 
prescribed in respect of that substance 
or class of substances pursuant to 
paragraph (12) (b), and 
(c) any water that has been subjected 
to a treatment, process or change 
prescribed pursuant to paragraph 
(12) (c); 

a) toute substance qui, si elle était 
ajoutée a une eau, dégraderait ou mo- 
difierait ou contribuerait a dégrader 
o_u a modifier la qualité de cette eau 
de facon a la rendre nocive pour le 
poisson ou a rendre nocive 'l'utilisation 
par l’homme du poisson qui vit dans 
cette eau, on 
b) toute eau qui contient une sub- 
stance en une quantité ou concentra- 
tion telle, ou qui, a partir de son état 
naturel, a été traitée, transformée ou 
modifiée par la chaleur ou d’autres 
moyens d'une faeon telle que si elle 
était ajoutée a une autre eau, elle dé- 
graderait ou modifierait ou contribue- 
rait a dégrader ou a modifier la qua- 
lité de cette eau de fagon a. la rendre 
nocive pour le poisson ou a rendre 
nocive l’utilisation par l’homme du 
poisson qui vit dans cette eau, 
et sans restreindre la portée générale 
de ce qui précede, comprend 
c) toute substance prescrite en appli- 
cation de l’alinéa (12) a), ou toute sub- 
stance qui rentre dans une categorie 
de substances ainsi prescrites, 
d) toute eau qui contient une sub- 
stance, ou une substance qui rentre 
dans une catégorie de substances, en 
une quantité on concentration prescrite 
pour cette subtance ou catégorie dc 
substances en application de l’alinéa 

(12)b), ou dépassant cette quantité 
on concentration prescrite, et 

e) toute eau qui a été soumise a un 
traitement, une transformation ou une 

'f'Wml' “water frequented by fish" includes all modification prowl-it. en application 

53,33“ waters in the fishing zones of Canada. de l'alinéa (12)c). 

Resulntiom (12) The Governor 'in Council may (12_) Le gouverneur en conseil peut Regiments 

make regulations prescribing établir des réglements prescnvant 

(a) substances and classes of sub- 
stances, 
(b) quantities or concentrations of 
substances and classes of substances 
in water, and

_ 

(c) treatments, processes and changes 
of water 

664 

a) le substances ct categories dc sub- 
stances, 
b) les quantités ou concentrations dc 
substances et catégorics de substances 
dans l'eau, et 
c) les traitements, transformations ct 
modifications de l’eau
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for the purpose of paragraphs (0) to 
(e) of the definition “deleterious sub- 
stance” in subsection (11). 

33.1 (1) The Minister may require 
any person who proposes to construct, 
alter or extend any work or works that, 
upon completion thereof, will form all 

or part of an undertaking the operation 
of which will or is likely to result in the 
deposit of a deleterious substance of any 
type in water frequented by fish or in 
any place under any conditions where 
such deleterious substance or any other 
deleterious substance that results from 
the deposit of such deleterious substance 
may enter any such water, to provide 
him with a copy of such plans and speci- 
fications relating to the work or works 
as will enable him to determine whether 
the deposit of the deleterious substance 
that will or is likely to occur if the con- 
struction, alteration or extension is car- 
ried out in accordance therewith would 
constitute an ofience under subsection 
33(5). 

(2) If, after reviewing any plans and 
specifications provided to” him under sub- 
section (1) and affording to the person 
who provided those plan and specifica- 
tions a reasonable opportunity tobe heard, 
the Minister is of the opinion that the de- 
posit of the deleterious substance that will 
or is likely to occur if the construction, al- 
teration or extension is carried out in ac- 
cordance with such plans and specifica- 
tions would constitute an ofi'ence under 
subsection 33(5), the Minister may, by 
order, with the approval of the Governor 
in Council, either 

(a) require such modifications in those 
plans and specifications as he considers 
to be neoessary,.or 
(b) prohibit the carrying out of the 
construction, alteration or extension. 

(3) Any person who operates any un- 
dertaking, the operation of which the 
Minister has reasonable grounds to be-

' 

lieve may be resulting in the deposit of 
a deleterious substance of any kind in 
water frequented by fish or in any place 
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aux fins des alinéas c) a e) de la_ defini- 
tion de «substance nocive: au. paragra- 
phe (11).

5 

33.1 (1) Le Ministre peut exiger de scum-m 
touts personne qui se propose dc cons- 
truire, modifier ou agrandir un ou plu- 
sieurs ouvrages qui, lorsqu’ils seront ter- 
minés, constitueront tout ou partie d'une 
entreprise dont l'exploitation aura ou ris- 
quera d’avoir pour résultat le dépdt d’une 
substance nocive dans des eaux pois- 
son-neuses ou en un lieu dans des condi- 
tions on cette substance nocive ou touts 
autre substance nocive resultant de son 
dépfit pourraient pénétrer dans ces eaux, 
qu’elle lui fournisse une copie des plans 
et devis relatifs a l’ouvrage ou aux ou- 
vrages, qui lui permettent de determiner 
si le depot de la substance nocive qui 
aura ou risquera d'avoir lieu si la cons- 
truction, la modification on l’agrandisse- 
ment sont réalisés conformément a ces 
plans et devis constituerait une infrac- 
tion en vertu du paragraphe 33(5). 

(2) Si, apres examen des plans et de- Pouvoirs du 
vis qui lui sont fournis en v_ertu du pa- 
ragraphe (1) et apres avoir accordé a la 
personne qui a fourni ces plans et devis 
une possibilité raisonnable'd’étre enten- 
due, le Ministre est d’avis que le dépfit 
de la substance nocive qui aura cu ris- 
quera d’av‘oir lieu si la construction, la 
modification cu l’agrandissement sont 
réalisés conformément a ces plans et de- 
vis constituerait une infraction en vertu 
du paragraphe 33(5), le Ministre peut, 
par ordonnance, avec l’approbation du 
gouverneur en conseil, 

_
. 

a) soit exiger que soient apportés les 
changements a ces plans at devis qu’il 
estime étre nécessaires, 
b) soit interdire la realisation de la 
construction, de la modification on de 
l’agrandissement. 

(3) Lorsque le'Ministre, en se fondant Remigne- 
sur des motifs raisonnables, croit que meat-i 
l’exploitation d’une entreprise peut avoir 
pour résultat 1e dépét d’une substance 
nocive quelconque dans une eau poisson- 
neuse ou en un lieu _dans des conditions



6 

Inspector 

Certificate 
of designs- 
tion 

Assistance to 
inspector 

Chap. 17 

under any conditions where such delete- 
rious substance or any other deleterious 
substance that results from the deposit of 
such a substance may enter any water 
frequented by fish, shall, at the request 
of the Minister, provide to him such in- 
formation relating to the operation of the 
undertaking, including samples of any 
materials used in or resulting from the 
operation, as will enable the Minister to 
cause an analysis to be made of the 
nature, quantity and quality of any efflu- 
ent resulting from the operation. 

33.2 (1) The Minister may designate 
any qualified person as an inspector for 
the purposes of this section; and any 
person so designated may, at any rea- 
sonable time, 

(a) enter any area, place or premises, 
other than a private dwelling place 
or any part of any such area, place 
or premises that is designed to be used 
and is being used a a permanent or 
temporary private dwelling place, in 
which any construction, alteration or 
extension of a work or works described 
in section 33.1 is being carried on; and 
(b) conduct such inspections of the 
work or works being constructed, al- 
tered or extended as he deems neces- 
sary in order to determine whether 
any plans and specifications provided 
to the Minister, and any modifications 
required by the Minister, are being 
complied with. 

(2) An inspector shall be furnished 
with a certificate of hi designation as 
an inspector and on entering any area, 
place or premises referred to in subsec- 
tion (1) shall, if so required, produce 
the certificate to the person in charge 
thereof.

' 

(3) The owner or person in charge of 
any area, place or premises referred to 
in subsection (1) and every person found 
therein shall give an inspector all reason- 
able assistance in his power to enable 
the inspector to carry out his duties and 
functions under this section and shall 
furnish him with such information with 
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cu cette substance nocive ou toute autre 
substance nocive resultant de son dépfit 
pourraie'nt pénétrer dans une eau poisson- 
neuse, toute personne qui exploits cette 
entreprise doit, a la demands du Mi- 
nistre, lui fournir tels renseignements re- 
latifs a l’exploitation de l’entreprise, y 
compris des échantillons de toute matiEre 
utilisée au cours de l’exploitation on re- 
sultant de celle-ci, qui perinettent au 
Ministre de faire faire une analyse de la 
nature, de la quantité et de la qualité de 
tout efluent resultant de l’exploitation. 

33.2 (1) Le Ministre peut designer 
toute personne compétente a titre d’ins- 
pecteur aux fins du present article; et 
une personne ainsi désignée peut, a tout 
moment raisonnable, 

a) entrer dans toute zone, tout lieu on 
local autre qu’une residence particu- 
liere ou qu’une partie d’une telle 
zone, d’un tel lien on loss], qui est 
concue pour étre utilises et est utilisée 
a titre de residence particuliere per- 
manente ou temporaire, on You realise 
une construction, une modification en 
un agrandissement d’un ou de plusieurs 
ouvrages visés 1‘: Particle 33.1; et 

b) diriger les inspections de l’ouvrage 
ou des ouvrages que l'on construit, 
modifie ou agrandit selon qu’il le juge 
nécessaire en we de determiner si l’on 
se conforms a tone plans at devis 
fournis an Ministre et a toutes modi- 
fications requises par le Ministre. 

(2) Un inspecteur doit étre pourvu 
d'un certificat le déignant a titre d'ins- 
pecteur et, en entrant dans une acne, 

Inspecteur 

Certificat 
de designs- 
tion 

un lieu on on local mentionnés au para- - 

graphs (1), i1 doit, s’il en est requis, 
produire le certifies-t i. .la personne qui 
en a la charge. 

(3) Le proprietairsou la personne en 
charge d'une lone, d’un lieu cu d'un local 
mentionnes su paragraphs (1) st toute 
personne qui s’y trouve doivent fournir 
toute l’aide raisonnable en leur pouvoir 
a l’inspecteur pour lui permettre d'exer- 
oer ses fonctions en vertu du present. 
article at lui fournir, en ce qui con- 

Aide h 
donner d 
l’inspecteur
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respect to the administration of this 
section as he may reasonably require. 

33.3 is guilty of an offence punishable on 
summary conviction." 

4-. Paragraph 34(g) of the said Act is 
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came l’application du présent article, 
les renseignements qu’il peut raisonna- 
blement ger. 

.33-3 (1). N0 P8113911 Shall Obfitfuct or 33.3 (1) Nul ne doit faire obstacle is ()hstruction 
hmdel‘ 1m NEW“! "3 the calming 9‘11? un inspecteur dans l’exercice des fonc- {"“Nn 
a); 2his 

duties or functions under section fiom que lui comm-c Particle 3&2. '“"""'-‘"“' 

FIlIe (2) No person shall knowingly make (2) Nul ne doit fairc sciemment, ora- “film, mum“ a false or misleading statement, either lement ou par écrit, une declaration 'le"l‘r"'°"' 

verbally or in writing, to an inspector fausse ou trompeuse a. un inspecteur dans 
engaged in carrying out his duties or l’exerciee des fonctions que lui confere 
functions under section 33.2. l’article 33.2. 

Offences 33.4 (1) Any person who 33.4 (1) Est coupable d'une infraction Infractions 

Signs. (a) fails to provide the Minister with 9* PHEiPlev Bur “dam?” Emmi" ‘19 “""m 
'ment any plan, and specifications required culpabrhté, de la peine prévue an para- 

of him pursuant to subsection 33.1_(l), graphe 33 (5): mute persmme qul 

(b) constructs, alters or extends any “) °m°t de. f°ufnir ,5“ Miniatre i“ 
work described in subsection 33.1(1) gifiiggigfieq‘gllfe en 

conform‘té 
I u u 

' ' , 

gmotifygimthfidlngggagg b) construit, modifie ou agrandit un 

provided to the Minister in month ouvrage v1sé an paragraphe 33.1(1) 

dance with a requirement made un- (i) antrement que CODfOUnément 5- 

der that subsection, or with any such defi Plans 61? dEViS foumifi 3“ Mitfis- 
plans and specifications as required conformément a ‘me °°ndm°n 
to be modified by any order made lmpm en van“ de ce “WWW, 
under subsection 33.1(2), or on a de “la plans et dew! q“ we 
(ii) contrary to any order made ml- 

ordonnance rendue en vertu du para- 

der subsection 33.1 (2) prohibiting giaphe 3311(2) emge de Changer' ou 

the carrying out of such constmc_ (11) contrairementit une ordonnanee, 

tien, alteration or extension, or :26 in :63; ldu tpafigggphi 
(c) fails to provide the Minister with h'réagisaiigfi de 0;: ecoitriclézr; 
any information and samples requested de cette modification 0“ de cet: 
of him pursuant to subsection 33.1 (3) “grandissement’ on 

:f 1:282:33; 
time after the 

c) omet de fournir au Ministre les ren- 
_ I 

eignements et éohantillons. qui lui sont 
1? Of an. olfi'ence BDd is liable on demandés en application d“ para- 
summary-conviction to the punishment graphe 33_1(3) dans un délai raigon- 
PrOVIded 1n subsection 33(5)- nable aprés que la demande en a été 

faite. 

“em (2) Any person who violates section (2) Touts personne qui contrevient men 
A l’article 33.3 est coupable d’une infrac- 
tion punissable sur declaration som- 
maire de culpabilité.» 

4. L’alinéa 349) de ladite loi est abrogé 
repealed and the following substituted et_ remplacé par ce qui suit: 
therefor: 
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“(9) respecting the terms and condi- 
tions under which a lease or licence 
may be issued;" 

5. The said Act is further amended by 
adding thereto, immediately after section 
34 thereof, the following heading and sec- 
tions: 

“mums run-rs 
34.1 Except in accordance with the 

conditions of a licence issued by the 
Minister under section 34.2, no person 
shall harvest marine plants in the coastal 
waters of Canada in contravention of 
any regulation made pursuant to para- 
graph 34.3(a). 

34.2 The Minister may, on receipt of 
an application made in accordance with 
the regulations, issue a licence to the 
applicant therefor for the harvesting of 
marine plants in the coastal waters of 
Canada for a term not exceeding one 
year and on such conditions relating to 

(a) the nature of the gear and equip- 
ment to be used in such harvesting, 
(b) the manner in which harvesting 
is to be carried out, 
(c) the quantity of marine plants 
authorized to be harvested thereunder, 
and 
(d) the area or areas within the coast- 
al waters of Canada where the har- 
vesting is to be carried out or where 
harvesting may not be carried out, 

as he considers to be necessary for the 
protection and conservation of the 
marine plant resources of the coastal 
waters of Canada. 

34.3 The Governor in Council may 
make regulations 

(a) prohibiting, subject to the condi- 
tions of any licence issued by the Min- 
ister under section 34.2, 

(i) the harvesting of marine plants 
or of any class of marine plants, 
(ii) the harvesting of marine plants 
or of any class of marine plants in 

cg) concernant les modalit6s salon 
lesquelles un bail ou un permis peut 
étre délivrép 

5. Ladite loi est en outre modiflée par 
l’insertion, immédiatement sprts l’article 

34, de la rubrique et des articles suivants: 

crux-ms Aquariums 

34.1 Nul ne doit, si es n’est en con- Interdictian 
formité des conditions d'un permis deli- 
vré par le Ministre en vertu de l’article 
34.2, récolter, dans les eaux cfitieres du récolter 
Canada, des plantes aquatiques en con- 
travention d’un reglent établi en con- 
formité de l’alinéa 34.3a). 

34.2 Le Ministre peut, sur reception Permis 
d’une demande faite en conformité des 
réglements, délivrer a celui qui fait la 
demande un permis de récolte de plantes 
aquatiques dans les eaux oétieres du Ca- 
nada pour une période ne dépassant pas 
un an, aux conditions relatives 

a) a la nature des engins et du ma- 
tériel devant étre utilises pour cette 
récolte, 

b) a la maniére dont la récolte doit se 
faire, 

c) i la quantité de plantes aquatiques 
dont la récolte est autorisée en vertu 
du permis, at 
d) a la ou_aux zones des eaux c6- 
tiéres du Canada of: la récolte doit se 
faire ou ne peut se faire, 

qu'il estime nécessaires pour la protec- 
tion et la conservation des réserves de 
plantes aquatiques des eaux cdtieres du 
Canada. 

34.3 Le gouvemeur en conseil peut Ri-glements 
établir des reglements 

a) interdisant, sous reserve des condi- 
tions d’un permis délivré par le Minis- 
tre en vertu de l’article 34.2, 

(i) la récolte de plantes aquatiques 
ou d‘une catégorie de plantes aqua- 
tiques, 

.o-u—
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quantifies in excess of quantities 
specified in the regulations, or 
(iii) the harvesting of marine plants 
or of any class of marine plants in 
a manner specified in the regula- 
tions, 

in the coastal waters of Canada or 
any area or areas of the coastal waters 
of Canada specified in the regulations; 
(b) prohibiting, notwithstanding the 
conditions of any licence, the harvest- 
.ing of marine plants or of any class 
of marine plants in any area or areas 
of the coastal waters of Canada for 
such period or periods as are specified 
in any such regulation; and 
(c) requiring persons to whom licences 
are issued under section 34.2 to main- 
tain such books and records and to 
make such returns of information to 
the Minister as the Governor in Coun- 
cil deems necessary for the enforce- 
ment of this Act and the regulations. 
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(ii) la récolte de plantes aquatiques 
ou d'une catégorie de plantes aqua- 
tiques en plus grande quantité que 
celle que spécifient les rcglementa, ou 
(iii) la récolte de plantes aquatiques 
on d’une catégorie do plantes aqua- 
tiques d’une fag-on spéciflée dans les 
regiments, 

dans les eaux c6tieres du Canada ou 
dans toute acne ou zones des eaux 
cbtieres du Canada spécifiées dans les 
reglements; 
b) interdiéant, nonobstant lea condi- 
tions de n’importe que] permis, la ré- 
colte de plantes aquatiques ou d’une 
catégorie de plantes aquatiques, dans 
une ou des sones des eaux ootieres du 
Canada, pour la ou lea périodes que 
specific un de ces réglements; et 
0) obligeant les personnes auxquelles 
des permis sont délivrés en vertu de 
l’article 34.2 a tenir lea livres et re- 
gistres et a transmettre au Ministre les 
renseigncments que le gouverneur en 
'conseil juge nécessaires pour l’applica- 
tion de la présente loi at des regle- 
mta. . 

Interpret” 34.4 For the purposes of sections 34.1 34.4 Aux _fins des articles 34.31 i 34.3, {affirm- 
tion to 4.3, - - 

'

- 

ceaux cotieres du Canada» désigne «can: 
"coastal “coastal waters of Canada” means all “We! 10' “I” de‘ 5011" d9 P5911e d“ 323?,“ 
gm: 2‘ waters in the fishing zones of Canada, Quads. touts: lea eaux de la mer ter- ‘m i 

all waters in the territorial sea of mm?“ d“ 081W“ 9"! 1°! “‘13 
Canada and all internal waters of mténeul'el d“ 03-13348 Q“! he 39 fun“- 
Canada not within the geographical vent P83 dfin 10! 111311535 86°Flphlqll°l 
limits of any province; d’une Drown“; 

"harvest" “harvest” includes cut, take, dredge, aplante aquatiques oomprend toutes les 'lt?‘ 
rake or otherwise obtain; algues benthiques ct détachées. plantes “I” “m” 

- aquatiques a fleurs, algu brunes, al- 
“mrggne “marine plan " includes all benthic- and sues muses. alsues verte'a et phyto- 
pl'm detached algae, marine flowering planefnn; 

plants, brown algae, red algae, green . 

algae and phytoplankton. crécolten comprend le fait de couper, "mm" 
prendre, draguer, rateler ou recueillir 
d’autre facon. 

5"“ 34.5 Nothing in sections 34.1 to 34.4 34.5 Rien aux articles 34.1 a 34.4 ne mm" 
doit s’interpréter comme empéchant la 
recolte haditionnelle des plantes aquati- 
ques par les aborifgénes pour leur ali- 
mtation.» 

shall be construed to prevent traditional 
harvesting of marine plants by aborigines 
for their use as food.”
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Pachen'es 

6. (1) Subsection 51(2) of the said Act 6. (1) Le paragraphe 51 (2) de ladite loi 
is repealed. est abrogé. 

(2) Subsections 51(3) and (4) of the (2) Les paragraphes 51 (3) et (4) de 
said Act are repealed and the following ladite loi sont abrogés et remplacés par ce 
substituted therefor: - qui suit: 

Fishing “(3) No such vessel shall carry on «(3) Il est interdit a tout semblable Péche dan- 
rmrjcted to fishing operations from or to any Cana- navire de faire des operations de pfiche 
115,32“ dian port or ports, unless it restricts its a destination an en provenance d’un on 

fishing operations to waters that are at de plusieurs ports canadis, a mains 
least twelve miles distant from the qu'il ne restreigne ses operations de p6- 
nearest shore on the Atlantic seacoast of che aux eaux qui sent au moins a douse 
Canada; the proof that such fishing milles de distance de la rive la plus 
operations are so restricted at all times rapprochée sur le littoral atlantique du 
lies on the captain of the vessel; but Canada. La preuve que ces operations de 
this subsection does not apply to small péche sont aini restreintes incombe tou- 
draggers operated by inshore fishermen if jours au capitaine du vaisseau; mais le 
exempted from the provisions of this sub- présent paragraphe ne s'applique pas aux 
section by special permit, which the Min- petits chalutiers exploités par des pé- 
ister is hereby authorized to issue for that cheurs prés de la c6te s’ils sont soustraits 
purpose. aux dispositions du present paragraphe 

par un permis special que le Ministre est 
autorisé par les présentes a émettre a 
cette fin. 

Exception (4) The Minister may also, by order, (4) Par ordonnance, 1e Ministre peut Exception 
exempt any class of dragger or trawler également soustraire toute catégorie de 
defined by the regulations from the chalutiers, petits ou grands, que définis- 
operation of subsection (3) in respect of sent les reglements, a l’applioation du 
any area on the Atlantic seaeoast of paragraphe (3) relativement Monte lone 
Canada." sur le littoral atlantique du Canada.» 

(3) Subsection 51(6) of the said Act (3) Le paragraphe 51(6) de ladite loi 

is amended by striking out the word “and” est modifié par le retranchement du mot 
at the end of paragraph (d) thereof, by «et» a la fin de l’alinéa d), par l’adjonc- 
adding the word “and” at the end of para- tion du mot «eta a la fin de l'alinéa e), 

graph (e) thereof and by adding thereto et l'adjonction de lialinéa suivant: 
the following paragraph: 

“(D defining, for the purposes of this cf) définissant, aux fins de la présente 
Act, the expression “small dragger"." loi. l’expression «petit chalutien.» 

7. Section 57 of the said Act is repealed. 7. L’article 57 de ladite loi est- abrogé. 

8. Section 64 of the said Act is repealed 3- L'fil'ticle 34 de ladite W est “1086 
and the following substituted therefor: 8* remplflcé P8? 09 qlfi “it: 

“64-. Any proceedings by way of sum- «64. Des procédures par voie de décla- Prescription 
mary conviction in respect of an ofience 
under this Act may be instituted at any 
time within two years after the time 
when the subject-matter of the proceed- 
ings arose.” 

ration sommaire de culpabilité relative- 
ment a une infraction en vertu do la 
présente loi peuvent Gtre instituées a 
tout moment dans les deux ans qui sui- 
vent la date a laquelle l’objet dos pro- 
cédure a pris naissanoe.» 
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9. The said Act is further amended b'y 9. Ladite loi est en outre modifiée par 
adding thereto, immediately after section l’insertion, immédiatement aprés Particle 
70 thereof, the following section: 70, de l’article suivant: 

Application “71. This Act is binding on Her «71. La présente loi lie 82 Majeté L9 when“ 
figfimm Majesty in right of Canada. or a. province du chef du Canada. on d'une province et ls"; gain“ 

and any agent thereof.” tout mandataire de Se. Majesté.» 

QUEEN'S PRINTER FOR CANADA c IMPRIMEUR DE LA REINE POUR LE CANADA 
' OTTAWA. mo 
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CHAPTER 5 (lst Supp.) 

An Act to provide for 'the management of 
the water resources of Canada includ- 
ing research and the planning and 
implementation of programs relating 
to the conservation, development and 
utilization of water resources 

[1969-70, 6. 52] 

WHEREAS the demands on the water re-' 
sources of Canada are increasing rapidly 
and more knowledge is needed of the 
nature, extent and distribution of those 
resources, of the present and future de- 
mands thereon and of the means by which 
those demands may be met; 
AND amas pollution of the water 

resources of Canada is a significant and 
rapidly increasing threat to the health, 
well-being and prosperity of the people of 
Canada and to the quality of the Canadian 
environment at large and as a result it has 
become a matter of urgent national concern 
that measures be taken to provide for 
water quality management in those areas 
of Canada most critically affected; 

AND Wanams the Parliament of Canada 
is desirous that, in addition, comprehensive 
programs be undertaken by the Govern- 
ment of Canada and by the Government 
of Canada in cooperation with provincial

_ 

governments, in accordance with the re- 
sponsibilities of the federal government and 
each of the provincial governments in rela- 
tion to water resources, for research and 
planning with respect to those resources 

CHAPITRE 5 (1" Supp.) 

Loi pourvoyant a la gestion des ressources 
en eau du Canada, y compris la re- 
cherche, In. planification et la mise en 
muvro dv programmes ayant trait in 

leur conservation, 5 leur mise en 
valeur et a leur utilisation 

[1969-70, 6. 52] 

. CONSIDéaAN'r que les besoins de ressour- 
ces en eau du Canada augmentent rapide- 
ment et que s’impose une connaissance 
plus approfomlie de- la nature, de l’étendue 

_et de la repartition de ces ressources, des 
besoins présents et futurs de ressources en 
eau et des moyens de les satisfaire; 
Consmfinm'r que la pollution des res- 

sources en eau du Canada constitue, pour 
la santé, le bien-étre et la prospérité- de la 
population du Canada et pour la qualité 
du milieu canadien en général, une menace 
sérieuse qui s’accroit rapidement et qu’en 
consequence il est devenu urgent, dans l’in— 
térét national, de prendre des mesures en we de pourvoir a une gestion de la qualité 
des eaux dans les régions les plus sérieuse- 
ment atteintes du Canada; 

E'r Consmfimnr que le Parlement du 
Canada souhaite. en outre, que des pro- 
grammes d’ensemble soient entrepris par le 
gouvemement du Canada agissant seul cu 
en collaboration avec les gouvernements 
provinciaux, en conformité des attributions 
respectives du gouvernement fédéral‘ et de 
chacun des gouvernements provinciaux re- 
lativement aux ressources en eau, an we 
de la recherche et de la planification rela-



and for their conservation, development 
and utilization to ensure their optimum use 
for the benefit of all Canadians; 

Now, Tmsroas, Her Majesty, by and 
with the advice and consent of the Senate 
and House of Commons of Canada, enacts 
as follows: 

snon'r TITLI 

Short 1. This Act may be cited as the Canada 
title Water Act. 

mmmamox 
Definitions 2. (1) In this Act 
"agency" “agency” means a water quality manage- “WMW” ment agency the incorporation of which 

is procured or that is named pursuant 
to section 9 or 11, 

“analyst-u “analyst” means an analyst designated 
mnalvm' pursuant to section 23; 

"boundary “boundary waters" means the waters from 
"m": 

. main shore to main shore of the lakes «oaurlmu- 
trunks: and rivers and connecting waterways, or 

the portions thereof, along which the 
international boundary between the 
United States and Canada passes, includ- 
ing all bays, arms and inlets thereof, 
but not including tributary waters which 
in their natural channels would flow 
into such lakes, rivers and waterways. 
or wah.-rs flowing from such lakes, 
rivers and waterways. or the waters of 
rivers flowing across the boundary; 

"federal "federal agency" means a water quality 

2:3:t management agency the incorporation of 
federal. which is procured or that is named pur- 

suant to section 11; 
"federal “federal waters" means waters under the 
3:: exclusive legislative jurisdiction of the 
flderales- Parliament of Canada; 
"inspector" "inspector" means an inspector designated “m'mw’ pursuant to action 23; 

'34 
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tives a ces ressourcos et on we do leur 
conservation, dc leur mise en valeur at do 
leur utilisation afin d’en assurer l’ernploi 
optimal au profit de tous les Canadiens; 

EN Continuance, Sa Majesté, sur l’avis 
et du consentement du Sénat et 'de la 
Chambre des communes du Canada, dé- 
crete: 

'rrraa assist 
1. La présente loi peut étre citée sous Tim 

le titre: Loi sur les ressaurces on can du ‘bT‘K‘ 
Canada. 

mrmnmwrron 
2. (1) Dans la présente loi 

«analyste: signifie un analyste désigné sandy-ts: 
en conformité de l’article 23; “"11" 

«déchet: désigne une substance qui, si cdéche? 
elle était ajoutée a des eaux, dégrade— "W" 
rait ou modifierait ou contribuerait a 
dégrader on a modifier la qualité de ces 
eaux dans une mesure telle que leur uti- 
lisation par l’homme ou par des an—imaux, 
des poissons ou des plantes utiles a 
l’homme en serait afiectée, et oomprend 
toute eau qui contient une substance en 
une quantité ou concentration telle, ou 
qui, a partir de son état naturel, a été 
traitée, transformée ou modifiée par la 
chaleur ou d’autres moyens d'une facon 
telle que si elle était ajoutée a des eaux, 
elle dégraderait ou modifierait ou contri- 
buerait a dégrader ou modifier la qualité 
de ces eaux dans une mesure telle que 
leur utilisation par l’homme ou par des 
animaux, des poissons ou des plantes 
utiles a l'homme en serait afiectée; 

Définitions 

ceaux fédérales: désigné lea eaux (mi 1915' $3211 , 
vent exclusivement de la oompétence..,.d::,' 
législative du Parlement du Canada; mun" 

ceaux intemationales» désigne lea eaux maxim». 
des fleuves et rivieres qui traversent wilfidfi' 
la frontiers internationals entre les ",w”, 
Etats-Unis et le Canada; 

‘eaux limitrophea’ déSigne lee eau: de ceauxlimi- 
terre ferme a terre ferme des lacs,§'b:l::°;_' 

fleuves et rivieres et des voies' d'eau qui a" _ H» 
les reliant, on lee parties de ces eaux,



"inter-juris- 
dictional 
waters" 
eel“. 
relevant. . .- 

“inter- 
national 
waters” 
usauo inter- 
national“: 

"Minister" 
dfl'm'stre- 

"prescribed" 
«pron-rib 

"waste" 
«decks!- 

"water 
quality 
manage- 
ment" 
caution 
qualita- 
tive . . .- 

"water 
resource 
manage- 
ment" 
«union 
do; . . .- 
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“inter-jurisdictional waters" means any 
waters, whether international, boundary 
or otherwise, that, whether wholly situ- 
ated in a province or not, significantly 
affect the quantity or quality of waters 
outside such province; 

“international waters” means waters of 
rivers that flow across the international 
boundary between the United States 
and Canada; 

“Minister” means the Minister of Energy, 
Mines and Resources; 

“prescribed” means prescribed by regula- 
tion; 

“was " means any substance that, if 

added to any waters, would degrade or 
alter or form part of a process of degra- 
dation or alteration of the quality of 
those waters to an extent that is detri- 
mental to their use by man or by any 
animal, fish or plant that is usefiul in 
man, and includes any water that con- 
tains a substance in such a quantity or 
concentration, or that has been so treat- 
ed, processed or changed, by heat or 
other means, from a natural state that 
it would, if added to any waters, degrade 
or alter or form part of a process of 
degradation or alteration of the quality 
of thoe waters to an extent that is det- 
rimental to their use by man or by any 
animal, fish or plant that is useful to 
man; 

“water quality management” means any 
aspect of water resource management 
that relates to restoring, maintaining or 
improving the quality of water; 

“water resource management” means the 
conservation, development and utili- 

zation of water resources, and includes, 
with respect thereto, research, data col- 
lection and the maintaining of inven- 
tories, planning and the implementation 
of plans, and the control and regulation 
of water quantity and quality. 

que longe la frontiére internationale en- 
tre les Etats-Unis et le Canada, y com- 
pris tous les bras et toutes les baies, 
anses et criques qu’elles formant, mais 
sans inclure les eaux des alllluents qui, 
dans leur cours nature], se verseraient 
dans ces lacs, fleuves, riviéres et voies 
navigables ni les eaux coulant de ces 
lacs, fleuves, rivieres et voies navigables, 
ni les eaux des fleuves et rivieres traver- 
sant la frontiére; 

ceaux relevant de plus d’une juridiction) '2q rele- 
désigne les eaux, internationales, limi- 39353? 
trophes ou autres, qu’élles oient situées Siction-

. 

entierement dans une province on non, 
qui affectent notablement la quantité ou 
la qualité des eaux se trouvant a l’ex- 

térieur de cette province; 

cgestion des ressources en eau: désigne «seation des 
1a conservation, la mise en valeur et 312:?" 
l’utilisation des ressources en eau et "water 
comprend, en ce qui les concerns, la re- ""‘“”°""" 
cherche, la compilation de données et la 
tenue a jour d’inventaires, la planifica- 
tion et la mise en oeuvre de plans et le 
contrfile et la iéglementation de la quan- 
tité et de la qualité_des eaux; 

cgestion qualitative des eaux» désigne tout 'fi'fimive 
' aspect de la gestion des ressources en 3" u“. 

' 

eau qui concerne- la restauration, la "'m’f" ” 
conservation ou l’amélioration de la qua- “am, ' " 
lité des eaux-; 

«inspecteur: signifie un_ inspecteur désigné sinlpecgrlrn 
en con'formité de l’article 23; mm 

«Ministre» désigne le ministre de l’Ener- :Ministrev‘ 
gie, des Mines et des Reasources; Mmmr' 

corganisme» désigne un organisme de ges- norganismer 

35 

tion de la qualité dés eaux constitué en 
"We’w'" 

corporation ou nommé en conformité de 
l'article 9 on de_l’article 11; 

«organisms fédéral» désigne un organisme Eggglnlilme 
de gestion qualitative des eaux constitué mafia, 
en corporation ou nommé en conformité agency" 
de l’article 11; 

«prescrit- 
«prescrit» signifie prescrit par réglement. “puma”,
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water 
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(2) Without limiting the generality of 
the definition of the term “waste” in this 
Act, 

(a) any substance or any substance that 
is part of a class of substances prescribed 
pursuant to subparagraph "5(1) ((1) (i), 
-(b) any water that contains any sub- 
stance or any substance that is part of a 
class of substances in a quantity or con- 
centration that is equal to or in excess of 
a quantity or concentration prescribed in 
respect of that substance or class of sub- 
stances pursuant to suhpiiragraph 16 
(li(a)(ii), and 
(c) any water that has been subjected to 
a treatment, process or change prescribed 
pursuant to subparagraph “3(l (iii), 

shall, for the purposes of this Act, be 
deemed to be waste. 

(3) This Act is binding on Her Majesty 
in right of Canada or a province and any 
agent thereof. 

PART I 

COMPREHENSIVE WATER 
RESOURCE MANAGEMENT 
Federal-Provincial Arrangements 

3. For the purpose of facilitating the 
formulation of policies and programs with 
respect to the water resources of Canada 
and to ensure the optimum use of those 
resources for the benefit of all Canadians, 
having regard to the distinctive geography 
of Canada and the character of water as a 
natural resource, the Minister may, with 
the approval of the Governor in Council, 
enter into an arrangement with one or 
more provincial governments to establish, 
on a national, provincial. regional or lake 
or river-basin basis, intergovernmental 
committees or other bodies 

(a) to maintain continuing consultation 
on water resource matters and to advise 
on priorities for research, planning, con- 
servation, development and utilization 
relating thereto; 

I.'c-ssuurm-s on can Ilu (lmuula l’nrtic l 

(2) Snns'limitcr la portée généralc de la Ill-II 

définition dc l’cxprcssion «déchct» dans la """""'""" 
' _ prc-m-ri tel presents 101, «t m-rtninevl 

a) toute substance prescrite en confor- 
mité du sous-alinéa 16(1)a) (i). 011 toute «leader-hats 
substance faisant partie d’une catégoric 
de substances ainsi prescrite, 
b) toute eau qui contient une substance 
ou toute substance faisant partie d’une 
catégorie de substances en une quantité 
ou concentration qui est égale ou supé- 
rieure a une quantité on concentration 
prescrite pour cette substance on catégo- 
rie de substances, en conformité du sous- 
alinéa 16(1)a)(ii), at 
c) toute eau qui a été soumise a un trai- 
tement, ‘a une transformation on a une 
modification prescribes en conformité du 
sous-alinéa 16(l)a) (iii), 

sont censées, aux fins de la presents loi, 
constituer des déchets. 

(3) La présente loi lie Sa Majesté et Application 
tout mandataire de Sa Majesté du chef demoi 
du Canada on du chef d’une province. 

PARTIE I 

GESTION INTEGRALE DES 
RESSOURCES EN EAU 

Arrangements fédérauz-provinciauz 

3. En we de faciliter l'élaboration de Arrange- 
politiques et de programmes en ce qui 0011- men“ ‘3’“ 

les provmoel ceme les ressources en eau du Canada, at a“ fin. de 
d’assurer leur utilisation optimale au profit consultation 
de tous les Canadiens, compte tenu de la“ 
géographie particuliere du Canada at de la 
nature méme de l’eau en tant que ressource 
naturelle, 1e Ministre peut, avec l’approba- 
tion du gouverneur en conseil, conclure un 
arrangement avec an on plusieurs gouver- 
nements provinciaux en vue d'établir, sur 
une base nationale, provincia'le, régionale 
ou hydrographique, des comités intergou- 
vernementaux ou autres organismes ayant 
pour objet 

a) de poursuivre des consultation cons- 
tantes sur les questions ayant trait aux 
ressources en eau et de donner des avis 
sur les priorités afférentes a la recherche.
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(b) to advise on the formulation of water 
policies and programs; and 
(c) to facilitate the coordination and im- 
plementation of water policies and pro— 
grams. 

i' 
' " ' 

Comprehensive Water Resource Manage- 
ment Programs 

4. Subject to this Act, the Minister may, 
with the approval of the Governor in 
Council, with respect to any waters Where 
there is a significant national interest in 
the water resource management thereof, 
from time to time enter into agreements 
with one or more provincial governments 
having an interest in the water resource 
management of those waters, previding for 
programs to

_ 

(a) establish and maintain an inVentory 
of those waters, 
(b) collect, process and provide data on 
the quality, quantity, distribution and 
use of those Waters, 
(0) conduct research in connection With 
any aspect of those waters or provide 
‘for the conduct of any such research by 
or in cooperation with any government, 
institution or person, 

I

‘ 

(d) formulate comprehensive water re- 
source management plans, including 
detailed estimates of the cost of imple— 
mentation of those plans and of revenues 
and other benefits likely to be realized 
.from' the implementation thereof, bwed 
upon‘an examination of the full range of 
reasonable alternatives and taking into 
account views expressed at public hear- 
ings and otherwise by persons likelyto 
be afiected__ by implementation of the 
plans, 

‘
' 

(e) design projects for the efficient con- 
servation, development and utilization 
‘ 

of those waters_,.and
' 

(f) implement any plans or projects re- ; 

_ 

feed to in paragraphs (d) and-(e), 

a la planificatibn, a la conservation, 9. la 
mise en 

,_ 
valeur et a l’utilisation en la 

matierer; 
1)) de donner des avis sur l’élaboration 
des politiques et programmes afi'érents a 
l’eau; et 
0) de faciliter la coordination ct la mise 
en oeuvre de politiques et de programmes 
afférents a l’eau. 

_ Programmes de gestion intégrale des' 
ressources en eau 

4-. Sons" réserve des dispositions de la Programmes 
présente loi, le Ministre peut, avec l’appro- fédéfa“? 
bation du gouverneur en conseil, relative- 3:29:32“ 
ment a n’importe quelles eaux, lorsque la des ressour- 
gestion des ressources en eau y afférentes ces en 9“ 
est une question d’intéret national notable, 
conclure, a-l’occasion, avec un ou plusieurs 
.gouvernements provinciaux ayant un inté- 
rét dans la gestion des ressources en eau y 
afl’érentes, des accords relatifs a des pro- 
grammes visant 

a) a établir et tenir s jour un inventaire 
de ces eaux, 
b) a recueillir, traiter et fournir des 
données sur la qualité, la quantité, la 

repartition et l’utilisation de ces eaux, 
c) a faire des recherches reliées a tout 
aspect concern-ant ces eaux on a faire 
faire de telles recherches par un gouver- 
nement, une institution cu Une personne 
ou en collaboration avec eux, 
d) s formuler des plans de gestion inté- 
grale des ressources en eau, cemportant 
notamment les prévisions détaillées du 
cofit demise en oeuvre de ces plans et 
celles des recettes et autres profits que 
l’on reti-rera vraisemblablement de cette 

- mise en oeuvre, fondés sur un examen de , 

toute la gamme des possibilités raison- 
nables et tenant compte des avis expri— 

“ més, soit a des audiences publiques ou 
autrement, par des personnes suscepti- 
bles d’étre affectées par la ‘mise en oeuvre 
de ces plans, ‘

‘ 

e) a preparer des projets pour la conser-’ 
vation, la mise en valeur et l’utilisation 
efficaces de ces eaux, etr
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and establishing or naming joint commis- 
sions, boards or other bodies empowered to 
direct, supervise and coordinate such 
programs. 

5. (1) Subject to subsection (2), the 
Minister shall, with the approval of the 
Governor in Council, undertake directly, 

(a) with respect to any federal waters, 
any program described in any of para- 
graphs 4(a) to (e) and the implementa- 
tion of any program described in para- 
graph 4(d) or (e); 
(b) with respect to any inter-jurisdic- 
tional waters where there is a significant 
national interest in the water resource 
management thereof, any program de- 
scribed in paragraph 4(d) or (e); and 
(c) with respect to any international or 
boundary waters where there is a signifi- 
cant national interest in the water re- 
source management thereof, any program 
described in paragraph 4(d) or (e) and 
the implementation of any such program. 

(2) The Governor in Council shall not 
approve the undertaking by the Minister 
of any program pursuant to paragraph 
1(b) or (c) unless he is satisfied that all 
reasonable efforts have been made by the 
Minister to reach an agreement under 
section 4 with the one or more provincial 
governments having an interest in the 
water resource management of the waters 
in question, and that those efforts have 
failed. - 

(3) In undertaking any programs pur- 
suant to subsection (1), the Minister shall 
take into account any priorities for devel- 
opment recommended pursuant to para- 
graph 3(a). 

6. The Minister may conduct research, 
collect data and establish inventories re- 
specting any aspect of water resource 
management or the management of any 
specific water resources or provide for the 
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f) a mettre en muvre lee plans on proiets 
mentionnés aux alinéas d) et e), 

et établissant ou nommant des commis- 
sions, offices ou autres organismes mixtes 
charges de diriger, controler et ooordonner 
ces programmu. 

5. (1) Sous reserve du paragraphs (2), Programme- 
le Ministre doit, avec l’approbation du 
gouverneur en conseil, entreprendre direc- dc. "mu... 
tement, ces en can 

a) en ce qui concerns toutes eau: fede- 
rales, tout programme visé aux alinéas 
4 a) a e) et la mise en oeuvre de tout 
programme visé a l’alinéa 4 (1) cu a l’ali- 
néa 4 e); 
b) en ce qui concerne toutes eaux rele- 
vant de plus d’une juridiction, lorsque 
la gestion des ressources en eau y afie- 
rentes est une question d’intérét national 
notable, tout programme visé a l’alinéa 
4 d) ou a l’alinéa 4 e); at 
0) en ce qui conceme toutes eaux inter- 
nationales ou limitrophes, lorsque la 
gestion des ressources en eau y afférentes 
est une question d’intérét national no- 
table, tout programme visé a l’alinéa 4 d) 
ou la l'alinéa 4e) et la mise en muvre de 
tout programme de ce genre. 
(2) Le gouvcmeur en conseil ne doit pas Condition 

approuver le lancement par le Ministre 5:31:31? d'un programme en conformité de l’alinéa tion dc. pro. 
(1)b) ou de l’alinéa (1)c) a mains qu’il ne grammes 
soit convaincu que le Ministre a fait tous mun“ 
lea efforts raisonnables pour en arriver ‘a 

un accord en vertu de l’article 4 avec is 
on Ice gouvemements previnciaux ayant un 
intérét dans la gestion des ressources en 
eau afi'érente aux caux concemées et que 
ces efforts ont échoué. 

(3) Lorsqu'il entreprend des program- Le_Ministre 
mes en conformité du paragraphs (1), 1e Sggidém Ministre doit tenir compte des plierités 1e, prim“. 
de développement recommandées en- con- 
formité de l’alinéa 3a). 

6. Le Ministre peut faire des recherches, Recherches 
compiler des données et établir deli-inven- 
taires relativement a tout aspect de la 
gestion des ressources en eau ou de la ges- 
tion de certaines ressources en eau ou faire
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conduct of any such research, data collec- 
tion or inventory establishment by 'or in 
cooperation with any government, institu- 
tion or person. 

7. (1) Where, pursuant to section 4, the 
Minister enters into an agreement with one 
or more provincial governments, the agree- 
ment shall, where applicable, in respect of 
each program that is the subject of such 
agreement, specify 

(a) the respective parts of the program to 
be undertaken by the Minister and the 
provincial government or governments 
that are parties to the agreement and 
the time at which and the manner in 
which such parts of the program are to 
be carried out; 
(b) the proportions of the cost of the 
respective parts of the program that are 
to be paid by the Minister and the 
provincial government or governments 
and the times at which amounts repre- 
senting such proportions are to be paid; 
(c) the labour, land and materials that 
are to be supplied in relation to the 
respective parts of the program by the 
Minister and the provincial government 
or governments; 
(d) the proportions in which any com- 
pensation awarded or agreed to be paid 
to any body or person suffering loss as a 
result of the program is to be paid by the 
Minister and the provincial government 
or governments; 
(e) the amount of any loan or grant, 
contituting part or all of the cost of the 
program that is to be paid by the Min- 
ister, that is to be made or paid by the 
Minister to the provincial government or 
governments, and the manner in which 
the terms and conditions of the loan or 
grant are to be determined; 
(f) the authority or authorities, 
whether an agent or agents of Her 
Majesty in right of Canada or a prov- 
ince or otherwise as may be agreed to 
be appropriate, that will be responsible 
for the undertaking, operation or main- 
tenance of projects that form part of 
the program; 
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faire des reoherches, des compilations de 
données ou des inventaires de ce genre 
par un gouvernement, une institution ou 
une personne an en collaboration avec 
eux. 

7. (1) Lorsque, en conformité de l’arti- Dimmi- 
cle 4, 1e Ministre conclut un accord avec I: dun un ou plusieurs gouvernements provin- 1“ word. 
ciaux, l'aecord doit, 1e cas échéant, relati- 
vement a chacun des programmes qui fait 
l’objet d’un tel accord, préciser 

a) les parties du programme que devront 
entreprendre respectivement le Ministre 
at is on les gouvernements provinciaux 
qui sont parties a l'accord ainsi que les 
dates at modalités d’exécution de ces 
parties du programme; 
b) les fractions du coat des parties du 
programme qui devront étre versées 
respectivement par le Ministre et le ou 
les gouvernements provinciaux et les 
dates auxquelles les montants correspon- 
dant a ces fractions devront étre verses; 
e) la main-d'ceuv-re, 1e materiel et les 
biens immobiliers que devront fournir 
respectivement, pour les parties du pro- 
gramme, le Ministre et Is on les gouver- 
nements provinciaux; 
d) les proportions dans lesquelles tout 

~ dédommagement accordé a un organisme 
on a une personne ayant subi une perte 
par suite du programme, on dont le paie- 
ment. 9. un tel organisme cu une telle 
persons a été convenu, devra etre payé 
par le Ministre et le ou les gouverne- 
ments provinciaux; 
e) 1e montant de tout prét ou de toute 
subvention, constituant tout ou partie 
du cofit du programme a payer par le 
Ministre que doit aecorder on verser le 
Ministre au gouvernement provincial ou 
aux gouvernements provinciaux et la 
fagon de déterminer les modalités du 
prét ou de la subvention; 
f) l'autorité ou les autorités, qu'il 
s’agisse d'un mandataire ou de manda- 
taires de Sa Majesté du chef du Canada 
on d’une province on autres reconnus 
d’un common accord compétents, qui 
seront chargées d’entreprendre les pro- 
jets qui font partie du programme et
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(g) the respective proportions of the 
revenues from the program that are to be 

' 

paid to the Minister and the provincial 
government or governments; and 
(h) the terms and conditions relating to 
the undertaking, operation and main- 
tenance of the program. 

(2) An agreement entered into pursuant 
to section 4 shall, where applicable, in 
respect of the joint commission, board or 
other body thereby established or named, 
provide for 

(a) the constitution thereof, the mem- 
bers thereof that are to be appointed by 
the Minister and the provincial govem- 
ment or governments that are parties to 
the agreement and the terms and condi- 
tions of such appointments; 
(b) the staff thereof that is to be sup- 
plied by the Minister and the provincial 
government or governments; 
(c) the duties of the body and the 
powers that it may exercise in directing, 
supervising and coordinating the pro- 
gram; 
((1) the keeping of accounts and records 
by the body; 
(e) the annual submission by the body 
to the Minister and the provincial gov- 
ernment or governments of operating and 
capital budgets in connection with the 
programs directed. supervised and co- 
ordinated by the body for the next fol- 
lowing fiscal year for approval by the 
Governor in Council and such persons on 
behalf of the provincial government or 
governments as are designated in the 
agreement; and I 

(f) the submission by the body to the 
Minister and the provincial government 
or governments, within three months 
after the termination of each fiscal year, 
of an annual report containing such in- 
formation as is specified in the agree- 
ment. 
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than assurer le fonctionnement ou l’en- 
tretien; 

g) les proportions dans lesquelles les 
revenus provenant du programme de- 
vront étre versés au Ministre et au gou- 
vemement provincial cu aux gouveme- 
ments provinciaux respectivement; et 
h) les modalités ayant trait a l’entre- 
prise, au fonctionnement et a l’entretien 
du programme. 

Gran.» ‘ i. r 
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(2) Un accord conclu en conformité de Idem 
l’article 4 doit, au besoin, relativement a 
la commission, a l’oflice ou autre organisme 
mixte qu’établit ou nomme ledit accord, 
prévoir: 

a) sa constitution, les membres qui de- 
vront- étre nommés par le Ministre et 
par le ou les gouvemements provinciaux 
qui sont parties a l'accord et les modali- 
tés de ces nominations; 
b) son personnel qui devra étre fourni 
par le Ministre et par le ou les gouver- 
nements provinciaux; 
c) les fonctions de l’organisme et les 
pouvoirs qu'il pourra exercer pour la 
direction, le contréle et la coordination 
du programme; 
d) la tenue de eomptes et de registres 
par l'organisme; 
e) la presentation annuelle par l’orga- 
nisme, au Ministre et au gouvemement 
provincial ou aux gouvemements provin- 
ciaux, d'un budget d'exploitation et d’un 
budget d’investissements relativement 
aux programmes dirigés, contrfilés et co- 
ordonnés par l'organisme pour l’année 
financiére suivante, en we de son appro- 
bation par le gouvemeur en conseil et, 
pour le compte du gouvemement pro- 
vincial ou des gouvemements provin- 
ciaux. par les personnes qui sont dési- 
gnées dans l'accord; et 
I) la presentation par l’organisme, au 
Ministre et au gouvemement provincial 
ou aux gouvemements provinciaux, dans 
les trois mois qui suivront la fin de 
chaque année financiére, d’un rapport 
annuel contenant les renseignements que 
spécifie l'accord.
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WATER QUALITY MANAGEMENT GESTION QUALITATIVE DES EAUX 
Pollution of Waters 

L 

, 

Pollutiondes eauz: 

Prohibition ‘ 8. Except in quantities and under con- 8. Sauf dans les quantités et aux condi— Interdiction 
ditions prescribed with respect to waste, tions prescribes pour la disposition des dé- . 

disposal in the water quality management chets dans la zone de gestion qualitative 
area in question, including the payment of des eaux en question, notamment quant au 
any efliiuent discharge fee prescribed there- paiement de toute redevance de pollution 
for, no person shall deposit or permit the prescrite a cette fin, nul ne doit déposer 
deposit of waste of any type in any waters ou permettre de déposer des déchets d’au- 
comprising a water quality management cune sorte dans des eaux comprenant une 
area designated pursuant to section‘g or 11, zone de gestion qualitative des eaux desi- 
or in any place under any conditions where gnée en conformité de Particle 9 on de 
such waste or any other waste that results Val'l'JiCle 11, ni en tOUt endI'OIt dans des 
from the deposit of such waste may enter conditions $81168 Clue ces déchets ou tout 
any such waters. autre déchet resultant de ce dépét-peuvent 

atteindre de telles eaux. 

Federal—Provincial Water Quality Accords fédéraux-provinciaua: pour 
Management ' la gestion qualitative des eaux 

Federal— 9. In the case of 9. Lorsqu’il s’agit A’cc'ord 

provincial , 
I , federal-v 

agreement (a) any waters, other than federal a) deaux autres que les eaux federales provinclal 
Waters, the water quality management 

’ 

of which has become a matter of urgent 
national concern, or 
(b) any federal waters, 

the Minister may, with the approval of the 
Governor in Council, from time to time 
enter into agreements with one or more 
provincial governments having an interest 
in the water quality management thereof, 
designating those waters as a water quality 
management area, providing for water 
quality management programs in respect 
thereof and authorizing the Minister, 
jointly with such one or more provincial 
governments, to procure the incorporation 
of aieorporatiOn Without share capital, or to 
name an existing corporation that is an 
agentof Her Majesty in right of Canada 
or a province or that performs any func— 
tion or duty on behalf of the Government 
of Canada er the government of a 
province, as a water quality management 
agency to plan, initiate and carry out, in 
conjunction with the Minister and such 
provincial government or governments, 
programs described in section 13 in respect 
of those waters. '- 

et que la gestion qualitative de ces eaux 
est devenue une question d’intérét natio- 

- nal urgente, on 
13) de toutes eaux fédérales, 

le Ministre peut, avec l’approbation du 
gouverneur en conseil, conclure, a l’occa- 
sion, avec un cu plusieurs gouvernements 
provinciaux ayant intérét dans la gestion 
qualitative de ces eaux des accords dési- 
gnant ces eaux a titre de zone de gestion 
qualitative des eaux, prévoyant des pro- 
grammes de gestion qualitative des eaux 
a leur égard et autorisant le Ministre a 
obtenir, concurremment avec ce ou ces 
gouvemements provinciaux, la constitution 
d’une corporation sans capital social ou a 
nommer une corporation existante qui est 
mandataire de Sa Majesté du chef du 
Canada on d’une province ou qui exerce 
quelque ‘fonction pour le compte du gou- 
vernement du Canada on du gouvernement 
d’une province, a’titre d’organisme de ges- 
tion qualitative des eaux ayant pour objet 
de planifier, entreprendre et réaliser, con- 
curremment avec 'le Ministre ou ce on ces 
gouvernements provinciaux des program- 
mes'visés a l’article 13 en ce qui concerne 
ces eaux.
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10. (1) Where, pursuant to section 9, 
the Minister enters into an agreement with 
one or more provincial governments, the 
agreement shall, where applicable, in- re- 
spect of each water quality management 
program that is the subject of such agree- 
ment, specify 

(a) the responsibilities of the Minister 
and the provincial government or gov- 
ernments that are parties to the agree- 
ment and the times at which and-the 
manner in which such responsibilities are 
to be undertaken; 
(b) the proportions of the capital cost of 
the respective parts of the program that 
are to be paid by the Minister and the 
provincial government or governments 
and the times at which amounts repre- 
senting such proportions are to be paid; 
(c) the loans or contributions in respect 
of the cost of incorporation and operating 
expenses of the agency and the loans in 
respect of capital costs incurred by the 
agency that is to undertake the program, 
that are to be made or paid by the Min- 
ister and the provincial government or 
governments and the times at which such 
loans or contributions are to be made or 
paid; 

(d) the labour, land and materials that 
are to be supplied by the Minister and 
the provincial government or govern- 
ments to the agency that is to under- 
take the program; 
(s) the proportions in which any com- 
pensation awarded or agreed to be paid 
to any body or person suffering loss as a 
result of the program is to be paid by 
the Minister and the provincial govern- 
ment or governments; and 
(I) the terms and conditions relating to 
the undertaking, operation and main- 
tenance of the program by the agency, 

and each. such agreement shall provide 
that it may be terminated, on six months 
written notice by any party to the agree- 
ment to all other parties thereto or on such 
lesser notice as may be agreed upon by all 
such parties, and that upon the expiration 
of the time fixed by such notice for the 
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10. (1) Lorsque, en conformité dc l’ar- Dispositions 
ticle 9, 1e Ministre conclut un accord avec “Mm” 
un ou plusieurs gouvernements provinciaux 
l’accord doit, le cas échéant, relativement 
a chaque programme de gestion qualitative 
des eaux qui fait l’objet d’un tel accord, 
préciserz' 

a) les attributions du Ministre et du 
gouvernement provincial ou des gouver- 
nements provinciaux qui sont parties a 
l’accord ainsi que les dates auxquelles 
et les modalités selon lesquelles ces attri- 
butions devront etrc exercées; 
b) les prqnortions des contributions 'au 
cont en capital des parties du program- 
me qui devront étre versées respective- 
ment par le Ministre et le ou les gou- 
vernements provinciaux et les dates 
auxquelles les montants représentant ces 
proportions devront etre verses; 
c) les préts ou contributions concernant 
le cofit de constitution en corporation et 
les dépenses de fonctionnement de l’orga- 
nisme ainsi que les préts relatifs aux 
coiits en capital encourus par l’organisme 
qui doit entreprendre le programme qui 
devront étre faits ou versés par le 
Ministre et par le ou les gouvernernents 
provinciaux ainsi que les dates aux- 
quelles ces préts ou contributions de- 
vront étre faits ou versés; 
d) la main-d’csuvre, le materiel et les 
biens immobiliers qui devront étre four- 
nis par le Ministre et le ou les gouverne- 
ments provinciaux a l’organisme charge 
d'entreprendre le programme; 
e) les proportions dans lesquelles tout 
dédommagement accordé a un organisms 
on a une personne ayant subi une pcrte 
par suite du programme, on dont le 
paiement a cet organisme ou cette per- 
sonne a été convenu, devra étre payé 
par le Ministre et le ou les gouverne- 
ments provinciaux; et 
1') les modalités ayant trait a l'entre- 
prise, au fonctionnement et a l’entretien 
du programme par l'organisme, 

et un tel accord doit porter qu’il peut y 
étre mi fin sur préavis de six mois donné 
par écrit par toute partie 3 l'accord a 

dans les 
accords
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termination of the agreement any agency 
incorporated thereunder shall be wound up. 

(2) An agreement entered into pursuant 
to section 9 shall, in respect of the agency 
the incorporation of which is thereby 
authorized to be procured, if any, provide 
for 

(a) the proposed corporate name of the 
enemy; 
(b) the place within the water quality 
management area designated in the 
agreement where the head cfice of the 
agency is to be situated; 
(c) the members thereof that are to be 
appointed by the Minister and the pro- 
vincial government or governments that 
are parties to the” agreement and the 
terms and conditions of such appoint- 
ments; 
(d) the proposed by-laws of the agency; 
and ' 

(s) the matters set out in paragraphs 
7(2)(b) and 1(2)“) *0 (f)- 

F'ederal Water Quality Management 
11. (1) Where, in the case of any inter- 

jurisdictional waters, the water quality 
management of those waters has become a 
matter of urgent national concern, and 
either 

(a) the Governor in Council is satisfied 
that all reasonable efforts have been 
made by the Minister to reach an 
agreement under section 9 with the one 
or more provincial governments having 
an interest in the water quality man- 
agement thereof, and that those efiorts 
have failed, or 
(b) although an agreement was reached 
under section 9 in respect thereof and 
an agency was incorporated or named 
thereunder, the Minister and the appro- 
priate minister of each provincial 
government that was a party to the 
agreemt disagreed with the recom- 
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toutes les autres parties ou selon tel délai 
moindre dont toutes ces parties peuvent 
convenir et qu’a l’cxpiration du délai fixé 
par cet avis en we de mettre fin a l’accord 
tout organisms constitué en corporation 
sous son regime devra étre liquidé. 

(2) Un accord conclu en conformité de Idem 
l’article 9 doit, relativement i. l’organisme 
dent on peut obtenir la constitution en 
corporation aux termes de l’accord, is on 
échéant, prévoir: 

a) le nom corporatif que l’on se propose 
de donner a l'organie; 
b) l’endroit, a l’intérieur de is gone de 
gestion qualitative des eaux désignée 
dans l’accord, 01‘1 le siege social de l'or-' 
ganisme doit étre situé; 
c) les membres de cet organisme qui doi- 
vent étre nommés par- le Ministre et le 
ou les gouvernements provinciaux qui 
sont parties a l’accord et les modalités 
de ces nominations; 
d) les réglements administratifs projetés 
de l’organisme; et

_ 

e) les questions indiquées aux alinéas 
7(2)b) et 7(2)d) a f). 

Gestion qualitative dos sous: par 
le gouvemement federal 
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ll. (1) Lorsque, dans ie cas d'eaux re- Programme- 
levant de plus d'une juridiction, la gestion‘“‘"“‘ 
qualitative de ces eaux est devenue' une 
question d’intéret national urgente, et que 

a) on bien le gouverneur en conseil est 
convaincu que tous les efiorts raison- 
nables ont été faits par leMinistre pour 
arriver h un accord en vertu de -l’article 
9 avec le ou les gouvernements provin- 
ciaux ayant un intérét dans la gestion 
qualitative de ces eaux et que ces efforts 
ont échoué,- 
b) ou bien, quoiqu’un accord ait été 
conclu en vertu de l’article 9 et qu’un 
organisme ait été constitué en corpora- 
tion ou nommé s cc sujet, le Ministre et 
le ministre competent de chaque gouver- 
nement provincial qui était partie h l’ac- 
cord ont manifesté leur désaccord quant 
aux recommendations de Pox-ganisme
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mendations of the agency with respect 
to water quality standards for those 
inter-jurisdictional waters and were 
unable to agree on a joint recommenda- 
tion with respect thereto and as a result 
thereof the agreement under section 9 
was terminated, 

the Governor in Council may, on the 
recommendation of the Minister, designate 
such waters as a water quality manage- 
ment 'area and authorize the Minister to 
procure the incorporation of a corporation 
without share capital under Part II of the 
Canada Corporations Act, or to name an 
existing corporation that is an agent of 
Her Majesty in right of Canada or that 
performs any function or duty on behalf 
of the Government of Canada, as a water 
quality management agency to plan, 
initiate and carry out programs described 
in section 13 in respect of those waters. 

(2) The Governor in Council may, on 
the recommendation of the Minister, 
designate any federal waters as a water 
quality management area and authorize 
the Minister to procure the incorporation 
of a corporation without share capital 
under Part II of the Canada Corporations 
Act, or to name an existing corporation 
that is an agent of Her Majesty in right 
of Canada or that performs any function 
or duty on behalf of the Government of 
Canada, as a water quality management 
agency to plan, initiate and carry out 
programs described in section 13 in respect 
of those waters. 

(3) In procuring the incorporation of a 
federal agency pursuant to subsection (1) 
or (2), the Minister shall, with the approv- 
al of the Governor in Council, provide for 

(a) the appointment of the members 
thereof by the Governor in Council for 
such terms and under such conditions as 
the Governor in Council deems suitable; 
(b) the stafi thereof that is to be sup- 
plied by the Minister; and 
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relativement aux normes de qualité des 
caux pour ces eaux dependant de plus 
d’une juridiction et n’ont pas pu conve- 
nir d’une recommandation conjointe les 
concernant et ce qui a eu pour efiet de 
mettre fin a l’accord en vertu de l’ar- 
ticle 9, 

le gouverneur en conseil peut, sur la re- 
commendation du Ministre, designer ces 
eaux a titre de zone de gestion qualitative 
des eaux et autoriser le Ministre a obtenir 
la constitution d’une corporation sans ca- 
pital social en vertu de la Partie II de la 
Loi sur les corporations canadienm, ou 
a nommer une corporation existante qui est 
mandataire de Sa Majesté du chef du 
Canada on qui exerce une fonction quel- 
conque pour le compte du gouvernement 
du Canada, a titre d’organisme de gestion 
qualitative des eaux ayant pour objet de 
planifier, entreprendre et réaliser dos pro- 
grammes visés 5 Particle 13 relativement 
a ces eaux. 

Partie II 

(2) Le gouverneur en conseil peut, sur Idem 
recommandation du Ministre, désigner des 
eaux fédérales a titre de acne de gestion 
qualitative des eaux st autoriser le Minis- 
tre a obtenir la constitution d'une corpora- 
tion sans- capital social en vertu de la 
Partie II de la Lm' sur les corporations 
canadiennes, on a nommer une corporation 
existante qui est mandataire de Sa Majesté 
du chef du Canada ou qui exerce une func- 
tion quelconque pour le compte du gouver- 
nement du Canada, a titre d’organisme de 
gestion qualitative des eaux, ayant pour 
objet de planifier, entreprendre et réaliser 
des programmes visés 5 Particle 13 relati- 
vement a ces eaux.

I 

(3) Lorsqu'il obtient la constitution en Constitution 
corporation d’un organisms fédéral en 
conformité du paragraphe (1) on du para- 
graphe (2), le Ministre doit, avec l’appro- 
bation du gouverneur en conseil, prévoir: 

a) la nomination des membres de l’orga- 
nisme par le gouverneur en conseil pour 
les mandate et selon les conditions que 
le gouverneur en conseil estime conve- 
nables; 

d’un 
organisms 
féde'ral
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(c) the terms and conditions under which 
and the remuneration at which any staff 
may be appointed by the federal agency. 

(4) The Minister may give directions to 
any federal agency with respeCt to the im- 
plementation of any water quality manage- 
ment program and, in so doing, he shall 
take into account any priorities for devel- 
opment recommended pursuant to para- 
graph 3(a). 

12. (1) A federal agency is for all pur- 
poses an agent of Her Majesty and its 

powers may be exercised only as an agent 
of Her Majesty. 

(2) A federal agency may, on behalf of 
Her Majesty, enterinto contracts in the 
name of Her Majesty or in its name.

V 

(3) Property acquired by a federal 
agency is the property of Her Majesty and 
title thereto may be vested in the name of 
Her Majesty or‘in its, name. 

(4) Actions, suits or other legalproceed- 
ings in respect of any right or obligation 
acquired or incurred by a federal agency 
on behalf of Her Majesty, whether in its 

nameor in the name of Her Majesty, may 
be brought or taken by or against that 
agency in the name of the agency in any 
court that would have jurisdiction if it 

were not an agent of Her Majesty. 

Water Quality Management Agencies 

13. (1) The objects of each water qual- 
ity management agency shall be to plan, 
initiate and carry out'prcgrams to restore, 
preserve and enhance the water quality 
level in the water quality-management area 
for which theagency is incorporated 01' 

named and in carrying out those objects, 
subject to any agreement under section 9 
relating to such water quality management 
area or to any direction of thewMinister to 
a federal agency, the agency may, after 

Chap. 5 13 

b) Is personnel ,de l’organisme que doit 
foumir 1e Ministre; et 

0) Ice modalités selon lesquelles l’orga- 

nisme fédéral pourra engager du person- 
nel etla remuneration qu’il pourra lui 

verser. a 

(4) Le Ministre peut donner des directi- Le'Ministre 
ves a tout organisme fédéral en cerqui 
concerne la mise en ceuvre de tout pro- prioxitéa 
gramme de gestion qualitative des eaux 
et, lorsqu’il 1e iait, i1 doit tenir compte 
des priorités de développement recommen- 
dées en 'conformite’ de l’alinéa 3a.). 

12. (1)_ Un organisme federal est, aMandataire 
toutes fins, mandataire de Sa Majesté et 

‘3‘; Sat, 
ne peut exercer ses pouvoirs qu'a ce titre.‘ 

“ea e 

(2) Un organisme federal peut, pour .le Contrats 
compte de 88. Majesté, conclure des con- 
trats au n’om de Sa Majesté en en son 
propre nom. 

(3) Les biens acquis par un organisme Biens 
fédéral appartiennent a Sa Majeste’ et le 

titre peut en étre dévolu au nom de 88. 

Majesté on an nom de l’organisme. 
(4) Des actions, poursuites ou autres Procedures 

procedures judiciaires concernant un droitiudiCiaires 
vuis ou une obligation contractée par un 
organismejfédéral pour 1 le compte de Sa 
Majesté, que ce soit en 5011 new an au 
nom de Sa Majesté, peuvent étre lntentées 
on prises par ou contre cet organisme, au 
nom .de ce demier, devant tout tribunal 

.45 

qui serait competent si l’organisme n’était 
pas mandataire de Sa Majesté. 

Organismes de gestion qualitative 

, 
_ Ides, eaux 

Objets et 
pouvoirs des 
organismes 

r 13. (1) 'Tout organisms de gestion qua- 
litative des eaux a pour objets de planifier, 
d’entreprendre et de réaliser des program- 
mes en vue de restaurer, de conserver et 
d’améliorer 1e degré de qualité des eaux 
dans la zone de gestion qualitative des 
eaux pour laq’uelle l’organisme est constitué 
ou nommé. Pour la realisation de‘ ces 
objets,‘ sous reserve des termes de tout 
accord en vertu der Particle 9 relativement 
a cette zone de geStion qualitative des eaux
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taking into account views expressed to it, 
at public hearings and otherwise, by per- 
sons likely to have an interest therein, in 
respect of the waters comprising the water 
quality management area for which it is 
incorporated or named, 

(a) ascertain the nature and quantity 
of waste present therein and the water 
quality level; 
(b) undertake studies that enable fore- 
casts to be made of the amounts and 
kinds of waste that are likely to be added 
to those waters in the future; 
(c) develop and recommend to the 
Minister and, in the case of an agency 
other than a federal agency, to the ap- 
propriate minister of each provincial 
government that is a party to the agree- 
ment relating to the water quality man- 
agement area, a water quality manage- 
ment plan including 

(i) recommendations as to water qual- 
ity standards for those waters or any 
part thereof and the times at which 
those standards should be attained, 
(ii) recommendations, based upon the 
water quality standards recommended 
pursuant to subparagraph (i), as to 
the quantities and types of waste, if 
any, that may be deposited in those 
waters and the conditions under which 
any such waste may be deposited, 
(iii) recommendations a to the treat- 
ment that may be required for any 
waste that is or may be deposited in 
those waters and the type of treatment 
facilities necessary to achieve the 
water quality standards recommended 
pursuant to subparagraph (i), 

(iv) recommendations as to appro- 
priate emuent discharge fees to be paid 
by persons for the deposit of waste in 
those waters and the time or times at 
which and the manner in which such 
fees should be paid, 
(v) recommendations as to appropriate 
waste treatment and waste sample 
analysis charges to be levied by the 
agency for the treatment of waste at 
any waste treatment facility that is 
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on sous reserve de foute directive du Mi- 
nistre donnée a un organisms federal, 
l'organisme pent, en tenant compte des 
avis exprimés, soit a des audiences publi- 
ques ou autrement, par des personnes su- 
ceptibles d’y avoir un intérét et relative-_ 
ment aux eaux de la zone pour laquelle il 
est ainsi constitué ou nommé, 

a) établir la nature et la quantité des 
déchets qui s’y trouvent et le degré de 
qualité des eaux; 
b) entreprendre des études permettant 
d’établir des prévisions quant aux quan- 
tités et aux genres de déchets qui seront 
vraisemblablement ajoutés a ces eaux 
a l’avenir; 

c) mettre au point et recommander au 
Ministre et, dans le cas d’un organisme 
autre qu’un organisme fédéral, au mi- 
nistre compétent de chaque gouverne- 
ment provincial qui est partie a l’accord 
concemant la zone de gestion qualitative 
des eaux, un plan de gestion qualitative 
des eaux comprenant 

(i) des recommendations portant sur 
les normes de qualité des eaux pour 
ces eaux ou quelque partie de celles-ei 
et les époques auxquelles ces normes 
devraient étre a-ttein’ws, 
(ii) des recommandations, fondées sur 
les normes de qualité des eaux recom- 
mandées conformément au sous-alinéa 
(i) et relatives aux quantités et genres 
de déchets, 1e cas échéant, qui peuvent 
étre déposés dans ces eaux et aux con- 
ditions auxquelles de tels déchets peu- 
vent étre déposés, 
(iii) des recommendations portant sur 
le traitement qui peut étre requis pour 
tous déchets qui sont ou peuvent Gtre 
déposés dans ces eaux ainsi que le 
genre d’installations d'épuration ne- 
cessaires pour parvenir aux normes de 
qualité des eaux recommendées en 
conformité du sous-alinéa (i), 

(iv) des recommandations portant sur 
les redevances de pollution appropriées 
qui doivent étre payées par les person- 
nes pour le depot de déchets dens ces 
eaux ainsi que l’époque ou les époques 
et le mode de leur paiement, 

Partie II
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Operated and maintained by it or for 
the analysis of any waste sample by it, 
(vi) detailed estimates of the cost of 
implementation of the plan and of 
revenues and other benefits likely to 
be realized from the implementation 
thereof, and ‘ 

_ 

L ' 

(vii) estimates of the time within 
which the agency would become finan- 

, 
cially self-sustaining. 

(2) Where an agency recommends a 7 

water quality management plan to the 
Minister, it shall forthwith cause the plan 
to be published in the Canada Gazette and 
shall publish a concise summary of the 
plan in a neWspaper of general circulation 
in the area affected by the plan at least 
once a week for a period of four weeks; no 
such plan shall be approved until the expi— 
ration of seven clear days after the publi- 
cation last so required. 

(3) Where a water quality manage- 
ment plan recommended by an agency in 
respect of the waters comprising the 
water quality management area for which 
it is incorporated or named has been 
approved by the Minister and, in the case 
of an agency other than a federal agency, 
by the appropriate minister of each pro— 
vincial government that is a party to the 
agreement relating to those waters, the 
agency may, in order to implement the 
water quality management plan, 

(a) design, construct, operate and main- 
tain waste treatment facilities and-un— 
dertake the treatment of waste delivered 
to-suc-h facilities; _ 

(b) undertake the collection of any 
charges prescribed for waste treatment 
at any waste treatment facility that is 

operated and maintained, by it and for 
waste sample analysis carried out by it;‘ 
(c) undertake the collection of effluent 
discharge fees prescribed to be payable 

(v) des recommandations pertant sur 
les droits appropriés relatifs au traite- 
ment des déchets et a l’analyse des 
échantillons de déchets a percevoir par 
l’organisme pour le traitement des dé- 
chets a toute station d’épuration qu’il 
fait fonctionner et entretient ou pour 
l'analyse de tout échantillon de déchets 
faite par lui, 

, (vi) les prévisions détaillées du cofit 
de mise- en wuvre du plan et celles des 
recettes et autres profits que l’on reti- 
rera vraisemblablernentrde sa mise en 
oeuvre, et 
(vii) des prévisions quant au délai 
dans lequel l’organisme deviendrait 
financierement independent. 

'(2) Lorsqu’un organisms recommande au Publication 
Ministre un plan de gestion qualitative des’ ‘1“ p1“ 
eaux, i1 doit sur-le-champ fairs publier le 
plan dansla Gazette du Canada et doit 
fairs publier un bref résumé du plan dans 
un journal ayant une circulation générale 
dans la zone touchée par le plan au'moins 
une fois la semaine d-urant. une période de 
quatre semaines; aucun plan de ce genre ne 
doit étre approuvé avant l’expiration d’un 
délai dc sept jours francs a partir de la der- 
niére publication exigée.

' 

(3) Lorsqu’un plan de gestion qualita- Misc en 
tive des eaux recommendé par un orga- 031"” 
niSme en ce qui concerne les eaux dont fait 
partie la zone de gestion qualitative des 
eaux pour laquelle il est ainsi constitué ou 
nommé a été approuvé par’le Ministre et, 
dans le cas -d’un organisms autre qu’un 
'organisme federal, par le‘ministre compé- 
tent de cheque gouvernement provincial 
qui est partie a l’accord ayant trait a ces 
eaux l’organisme peut, afin de mettre en 
oeuvre le plan de gestion qualitative des 
eaux, 

_
r 

a) concevoir,.constru1re, faire ionction4 
n‘er et entreten’ir des stations d’épu’ration 
et entreprendre le traitement des déchets 
livrés a ces stations;

' 

b) procéder a la perception des rede- 
vances prescrites pour le traitement des 
de’chets dans tOute station d’épuration 
qu’il fait fonctionner et entretient et 
pour l’analyse d’échantillons de dé’chets 
qu’il effectue;

47
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by any person for the deposit of waste 
in these waters; 
((1) monitor, on a regular basis, water 
quality levels; 
(a) provide facilities for the analysis of 
samples of waste and collect and provide 
data respecting the quantity and quality 
of waste and the efiects thereof on those 
waters; 
(I) regularly inspect any waste treat- 
ment facilities within the water quality 
management area for which it is incor- 
porated or named, whether publicly or 
privately owned; 
(a) publish or otherwise distribute such 
information as may be required under 
this Act; and 
(h) do such other things as are necessary 
to achieve effective water quality man- 
agement of those waters. 

(4) Except with respect to loans author- 
ized to be made by it by the Minister or 
a provincial government as described in 
paragraph 10(l)(c), an agency does not 
have power to borrow moneys, to issue 
securities or to guarantee the payment of 
any debt or obligation of any person. 

14-. (1) The members of an agency who 
are appointed by the Minister or by the 
Governor in Council and who are not 
employees in the public service of Canada 
shall be paid by the agency such remunera- 
tion as is authorised by the Governor in 
Council. 

(2) The Minister may provide any agen- 
cy with such oficers and employees as may 
be necessary for the proper functioning of 
the agency, and may provide any such 
agency with such professional or technical 
assistance for temporary periods or for 
specific work as the agency may request. 

(3) Subject to the agreement under 
which the incorporation of an agency was 
authorized to be procured or to any matter 
provided for under subsection 11(3) or 
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c) procéder a la perception des redevan- 
ces de pollution dont le paiement est 
prescrit, pour toute personne, pour le 
depot de déchets dans ces eaux; 
d) contrdler périodiquement le degré de 
qualité des eaux; 
e) pourvoir a des installations pour 1’ - 

nalyse des échantillons de déchets et 
compiler et fournir des données relatives 
.1 la quantité et a la qualité des déchets 
et aux efiets de ces derniers sur ces eaux; 
f) inspecter régulierement toutes instal- 
lations d’épuration situées dans is none 
de gestion qualitative des eaux pour 
laquelle l'organisme est constitué ou 
nommé, qu’il s’agisse d'installations du 
secteur public ou du secteur privé; 
g) publier on autrement distribuer les 
renseignements que peut exiger la pre- 
sente loi; at 
h) fairs toutes autres choses nécessaires 
a _une bonne gestion qualitative de ces 
eaux. 

Partie II 

(4) Un organisme n’a pas le pouvoir Rtrietion 
d’empnmter de l’argent, d’émettre des 
titres ou de garantir 1e paiement d’une 
dette ou obligation de quioonque, a Year- 
ception des préts que le Ministre ou un 
gouvernement provincial sont autorisée a 
lui consentir, comme l’indique l’alinéa 
10(1)c). 

l4. (1) Les membres d'un organisme Remunera- 
qui sont nommés par le Ministre ou par “m ‘1“ 
1e gouverneur en conseil et qui ne sont pas 
des employés de la fonction publique du 
Canada recevront de l’organisme la rému- 
nération qu’autorise le gouverneur en con- 
seil. 

membres 

(2) Le Ministre peut fournir i. tout or- Personnel d: 
ganisme les cadres et les employés quil 
peuvent étre nécessaires au bon fonction- 
nement de l'organisme et il peut fournir 
a un tel organisme, pendant des périodes 
temporaires ou pour des travaux specifi- 
ques, l'aide professionnelle ou technique 
que l’organisme peut demander. 

'organilmo 

(3) Sous réserve de l’acoord aux termes Idem 
duquel la constitution d'un organisme a 
été autorisée ou de toute question prévue 
au paragraphe 11(3) ou de toute directive
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any direction of the Minister under sub- 
section 11(4) in respect of a federal 
agency, the agency may employ such offi- 
cers and employees and such consultants 
and advisers as it considers necessary to 
enable it to carry out its objects and fix 
the terms and conditions of their employ- 
ment and their remuneration, which shall 
be paid by the agency. 

15. (1) Each agency shall maintain un- 
der the name of the agency, in a chartered 
bank, an account to which shall be depos- 
itcd 

(a) all amounts collected by the agency 
as or on account of charges levied for 
treatment of waste, the analysis of 
samples of waste or for the deposit of 
waste in the waters comprising the water 
quality management area for which the 
agency is incorporated or named, 
(b) contributions paid or loans made to 
the agency by the Government of Canada 
or the government of a province in 
respect of the cost of incorporation of 
the agency, in respect of its operating ex- 
penses or in respect of capital costs in- 
curred by it, and 
(0) interest received by the agency on 
securitie purchased, acquired and held 
by it pursuant to subsection (2), 

and out of which shall be paid all expendi- 
tures incurred by the agency in its opera- 
tions and all repayments of loans made to 
the agency and payments of interest 
thereon. 

(2) An agency may from time to time, 
out of any surplus funds standing to its 
credit in an account established puruant 
Eclgubsection (1), purchase, acquire and
o 

(a) in the case of a federal agency, any 
securities of or guaranteed by the Gov- 
ernment of Canada; and 
(b) in the case of any other agency, any 
securities of or guaranteed by the Gov- 
ernment of Canada, or of or guaranteed 
by the government of any province that 
is a parw to the agreement pursuant to 
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du Ministre en vertu du paragraphs 11(4), 
relativement a un organisms fédéral, l’or- 
ganisme peut employer les cadres et em- 
ployés ainsi que les conseils experts qu’il 

considers nécessaires pour lui permettre de 
réaliser ses objets et fixer les modalités de 
leur emploi et la remuneration. qui leur 
sera payée par l’organisme. 
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15. (1) Chaque organisms doit tenir Compte d'ex- 
ouvert en son nom, dans une banque a. WWW“ 
charte, un compte cu doivent étre déposés 

a) tous lss montants percus par l'orga- 
nisme a titre de redevances prélevées 
pour le traitement des déchets, ou s 
valoir sur ces redevances, pour l'analyse 
des échantillons dc déchets cu pour le 
dépét de déchets dans les eaux dent fait 
partie la zone de gestion qualitative des 
eaux pOur la'quelle l’organisme est consti- 
tué ou nommé, 
b) les contributions versées cu les préts 

' 

consentis a l'organisme par le gouverne- 
ment du Canada on par ls gouvernement 
d’une province relativement au coat ds 
constitution en corporation ds l’orga- 
nisme, a sss frail d'exploitation ou aux 
coats en capital qu'il a encourus, st 
c) l’intérét 13c par l'organisms sur 
les valeurs achetées, acquises et détenues 
par lui en conformité du paragraphs (2), 

ct sur lequel doivent étre payées toutes 
les dépenses snccurues par l’organisme ou 
pour cs dernier au cours de es operations 
ainsi que tout remboursent de préts 
consentis a l’organisme et tout paisnt 
d'intérfit y relatif. 

'(2) Un organisms pent, a l’occasion, Placements 
sur l'excédent figurant a son crédit dang temperam- 
un compte ouvert en conformité du para- 
graphs (1), acheter, acquérir st détsnir, 

a) s'il s'agit d’un organisms federal, des 
valeurs du gouvernement du Canada on 
garanties par cs dernier; et' 
b) s’il s’agit de tout autrs organisms, des 
valeurs du gouvernement du Canada cu 
garanties par ce dernier ou encore des 
valeurs du gouvernement d’une province 
ou garanties par _un tel gouvernement 
qui est partie 3 l’accord en vertu duquel
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which the agency was authorized to be 
incorporated or was named. 

' 

(3) An agency may 'sell any securities 
purchased, acquired and held pursuant to 
subsection (2) and the proceeds of sale 
shall be deposited to the credit of the 
agency in the account established in respect 
of the agency under subsection (1). 

Regulations 

16. ('1) The Governor in Council may 
make regulations 

(a) prescribing 

(i) substances and classes of sub- 
stances, 
(ii) quantities or concentrations of 
substances and classes of substances in 
water, and 
(iii) treatments, processes and changes 
of water 

for the purpose of subsection 2(2); 
(b) prescribing the procedure to be fol- 
lowed by each agency in determining 
its recommendations as to charges that 
may be levied by it for treatment of 
waste at any waste treatment facility 
that is operated and maintained by the 
agency; 
(c) prescribing the procedure to be fol- 
lowed by each agency in determining 
its recommendations as to water qual- 
ity standards for waters comprising the 
water quality management area for 
which it is incorporated or named; 
(d) prescribing the criteria, which shall 
be related to estimates of the cost of 
appropriate treatment of waste expected 
to be deposited, to be used by each 
agency in determining its recommenda- 
tions as to efliuent discharge fees to be 
paid by persons for the deposit of waste 
in waters comprising the water quality 
management area for which it is incor- 
porated or named and the time or times 
at which and the manner in which such 
fees should be paid; 
(a) requiring persons who deposit waste 
in any waters comprising a water quality 
management area to maintain books 
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l’organisme a été nommé on as constitu- 
tion en corporation autorisée. 

(3) Un organisme peut Vendre toutes 
valeurs achetées, acquises ou détenues en 
conformité du paragraphe (2) et le produit 
de la vente doit étre déposé au crédit de 
l’organisme au compte ouvert pour l’orga- 
nisme en vertu du paragraphe (1). 

Réahmsnts 
16. (1) Le gouverneur en conseil peut 

établir des reglements 
a) prescrivant 

(i) les substances et les catégories de 
substances, 
(ii) les quantités ou les concentrations 
dens l’eau des substances et des caté- 
gories de substances, et 
(iii) les traitements et modifications 
de l’eau 

aux fins du paragraphe 2(2); 
b) prescrivant la procédure que doit sui- 
vre chaque organisme pour élaborer ses 
recommendations relatives aux droits 
pouvant étre prélevés pour le traitement 
des déchets dans toute station d'épura- 
tion qui est exploitée et entretenue par 
l’organisme; 
c) prescrivant la procedure que doit sui- 
vre chaque organisme pour élaborer ses 
recommandations relatives aux normes 
de qualité des eaux dont fait partie la 
zone de gestion qualitative des eaux pour 
laquelle il est nommé ou constitué; 
d) prescrivant les critéres, qui doivent 
étre en rapport avec les estimations du 
cofit du traitement approprié des déchets 
dont on envisage 1e dépbt, que doit appli- 
quer chaque organisme pour élaborer ses 
recommendations relatives aux rede- 
vances de pollution que doivent payer 
toutes personnes pour le dép6t de déchets 
dans les eaux dont fait partie la zone de 
gestion qualitative des eaux pour laquelle 
il est nommé ou constitué ainsi que 
l’époque ou les époques et le mode de 
leur paiement; 
e) exigeant des personnes qui déposent 
des déchets dans des eaux dont fait par- 

Partie II 

Disposition 
(les 
placements 

Réglements



Canada Water 

and records necessary for the proper 
enforcement of this Act and the regula- 
tions; 
(1) requiring persons who have deposited 
waste in contravention of section 8 to re- 
port such deposit to the agency incor- 
porated or named for the water quality 
management area in which the deposit is 
made and providing for the manner in 
which and the time within which such 
report is to be made; 
(a) requiring persons who deposit waste 
in any waters comprising a water quality 
management area to submit test portions 
of such waste to the agency incorporated 
or named in respect of the area; 
(h) respecting the method of analysis by 
each agency of test portions of waste 
submitted to it; 
(i) respecting the powers and duties of 
inspectors and analysts, the taking of 
samples and the making of analyses for 
the purposes of this Act; and 
(j) generally, for carrying out the pur- 
poses and provisions of this Act. - 

(2) Subject to subsection (3), the Gov- 
ernor in Council may make regulations 
prescribing, with respect to each water 
quality management area, 

(a) the quantities, if any, of waste of 
any type that for the purposes of sec- 
tion 8. may be deposited in the waters 
comprising such area and the conditions 
under which any such waste may be 
deposited; 
(b) the charges to be paid by any person 
to the agency incorporated or named in 
respect thereof 

(i) for treatment of waste by the 
agency at a waste treatment facility 
thaét is operated and maintained by it, 
an 
(ii) for analysis of waste samples by 
the agency, - 

and the persons by whom such charges 
are payable and the time' or times at 
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tie une zone de gestion qualitative des 
eaux qu'elles tiennent 'les livres et regis- 
tres nécessaires a l’application de la pré- 
sente loi et des reglements; 
f) exigeant des personnes qui ont déposé 
des déchets en violation de l’article 8 
qu'elles en {assent rapport a l'organisme 
ainsi nommé ou constitué pour la zone 
de gestion qualitative des eaux dans la- 
quelle les déchets' sont déposés at me- 
voyant la facon d’établir ce rapport et 
l’époque a laquelle il doit l’étre; 
g) exigeant des personnes qui déposent 
des déchets dans des eaux dont i'ait par- 
tie une zone de gestion qualitative des 
eaux qu’elles présentent des écbantillons 
de ces déchets a l'organisme ncmmé ou 
constitué pour la zone; 
h) concerna'nt la méthode a suivre par 
chaque organisme, pour l’analyse des 
échantillons de déchets qui lui sont pré- 
sentés; 
i) concernant les pouvoirs et functions 
des inspecteurs et analystes, le préléve- 
ment des échantillons et les 'travaux 
d'analyse aux fins de la présente loi; et 
1') en general, pour la realisation des 
cbjets et l’application des dispositions 
de. la présente loi. 

(2) Sous réserve du paragraphe (3), 1e Idem 
gouverneur en conseil peut établir des régle- 
ments prescrivant, relativement a chaque 
acne de gestion qualitative des eaux, 

a) les quantités des déchets de tous 
genres qui, aux fins de l’article 8, peu- 
vent, le cas éohéant, Stre déposés dans les 
eaux de cette sone et les conditions dans 
lesquelles de tels déchets peuvent Gtre 
déposé; 
b) les redevances qui doivent étre payées 
par toute personne a l’organisme nommé 
ou constitué pour la lone 

(i) pour le traitement des déchets par 
l’organime dans une station d’épura- 
tion exploitée et entietenue par lui, 
et 
(ii) pour l’analyse des échantillons de 
déchets par l'organ-isme 

ainsi que les personnes'qui doivent paya- 
ces redevances ainsi que l’époque ou les 
époques et la mode de leur paient;

19
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which and the manner in which such 
charges shall be paid; 
(c) water quality standards for the 
waters comprising such area; and 
(d) the efliuent discharge fees, if any, to 
be paid by any person to the agency 
incorporated or named in respect thereof 
for the deposit of waste in the waters 
comprising such area and the persons 
by whom such fees are payable and the 
time or times at which and the manner 
in which such fees shall be paid. 

Governor (3) No regulation that is made by the 
it" c°t“n°“ Governor in Council under subsection (2) 

0:1?“ with respect to a water quality manage- 
recommen- ment area for which an agency is incor- 
dfli“ porated or named under an agreement 

entered into pursuant to ection 9 is of 

any force or effect unless 
(a) it is made on the recommendation 
of the agency, or _ 

(b) where the Minister and the appro- 
priate minister of each provincial gov- 
ernment that is a party to the agreement 
disagree with the recommendations of 
the agency and jointly make a different 
recommendation, it is made on such 
joint recommendation. 

PART III 
NUTRIENTS 
Interpretation 

Definitions 17. In this Part and Part IV, 
"cleaning “cleaning agent" means any laundry deter- 
agent" gent, dishwashing compound. household 

cleaner, metal cleaner, degreasing com- 
pound, commercial cleaner, industrial 

cleaner, phosphate compound or other 
substance intended to be used for clean- 
ing purposes; 

"nutrient" “nutrient” means any substance or com- 
bination of substances that, if added to 
any waters in sufiicicn-t quantities, pro- 
vides nourishment that promotes the 
growth of aquatic vegetation in those 
waters to such densities as to 
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c) les normes de qualité des eaux dont 
fait partie eette none; et 
d) le cas échéant, les redevances de 
pollution que doit payer toute personne 
a l’organisme nommé cu constitué pour 
la none, pour le dép6t de déchets dans 
les eaux dont fait partie cette zone, les 
personnes qui doivent payer ces redevan- 
ces, ainsi que l’époque cu les époques et 
le mode de leur paiement. 

(3) Aucun reglement qui est établi par le 
gouvemeur en conseil en vertu du paragra- 
phe (2) relativement a une zone de gestion 
qualitative des eaux pour laquelle un or- "i, que .u, 
ganisme a été constitué ou nommé en vertu recomman- 
d’un accord conclu en application de l’ar- d‘m" 
ticle 9 n'a vigueur ni efl'et a mains 

a) qu’il ne soit établi sur recommanda- 
tion de l’organisme, ou,‘ 

b) lorsque 1e Ministre et le ministre 
competent de chaque gouvernement pro- 
vincial qui est partie a l’accord mani- 
festent leur désaccond quant aux recom- 
mendations de l'organisi'ne et font 
conjointemen-t une recommandation diffé— 
rente, qu’il ne soit établi sur cette 
recommandation conjointe. 

PARTIE III 

SUBSTANCES NUTRITIVES 
Interprétation 

l7. Dans la présente Pattie et dans 
la Partie IV, 
«agent de nettoyage: désigne tout déter- 

gent de blanchissage, produit pour laver 
1a vaisselle, produit de nettoyage dom- 
tique ou de nettoyage des métaux, pro- 
duit de dégraissage, produit de nettoya- 
ge commercial ou industriel, composé de 
phosphate, ou autre substance destinée 
au nettoyage; 

'

- 

«conditionneur d’eau: désigne tout pro- 

duit chimique pour adoucir l’eau, produit 
chimique désincrustant, produit anticor- 
rOsif ou autre substance destinée au 
traitement de l’eau; 

Partie III 

Le gouvcr- 
neur en 
conseil 
ne dcit 

Definition 

cagent ds 
nettoyage- 

Icondition- 
neur d'eaur



Part III 

"water 
conditioner" 

Prohibition 

Regulations 

Canada Water 

(a) interfere with their use by man or 
by any animal, fish or plant that is 
useful to man, or 
(b) degrade or alter or form part of a 
process of degradation or alteration of 
the quality of these waters to an extent 
that is detrimental to their use by man 
or by any animal, fish or plant that is 
useful to man; 

“water conditioner" means any water sof- 
tening chemical, anti-scale chemical, 
corrosion inhibiter or other substance 
intended to be used to treat water. 

Use of Nutrients 
18. No person shall manufacture for 

use or sale in Canada or import into Can- 
ada any cleaning agent or water condi- 
tiOner that contains a prescribed nutrient 
in a concentration that is greater than the 
prescribed maximum permissible concen- 
tration of that nutrient in that cleaning 
agent or water conditioner. 

Regulations 

19. The Governor in Council may make 
regulations 

(a) prescribing, for the purpose of sec- 
tion 18, 

(i) nutrients, and 
(ii) the maximum permissible con- 
centration, if any, of any prescribed 
nutrient in any cleaning agent or 
water conditioner; 

(b) respecting the manner in which the 
concentration of any prescribed nutrient 
in a cleaning agent or water conditioner 
shall be determined; and 
(c) requiring persons who manufacture 
in Canada or import into Canada any 
cleaning agent or water conditioner 
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«substance nutritive) désigne touts sub- usubltanes 
stance on combinaison de substances qui, “MW” 
si elle est ajoutée h des eaux en quan- 
tifés sufiisantes, alimente la croissance 
de vegetation aquatique dans ces eaux 
3. un degré tel 
a) qu’elle empéche ou réduit l’utiiisation 
de ces eaux par l’homme ou par des 
animaux, des poissons ou des plantes 
utiles a l'homme, on 
b) qu’elle degrade ou modifie ou contri- 
bue b. dégrader on a modifier la qualité 
de ces eaux dans une mesure tells que 
leur utilisation par l’homme on par des 
animaux, des poissons ou des plantes 
utiles a l’homme en est aflecté'e. 

Utilisation des substances 
nutritiues 

18. Nul ne doit fabriquer pour utilisa- Interdietion 
tion cu vente au Canada ni importer au 
Canada un agent de nettoyage an un 
conditionneur d’eau qui contient une sub- 
stance nutritive prescrite en une concen- 
tration supérieure a la concentration maxi- 
mum de cette substance nutritive pres- 
crite pour cet agent de nettoyage an ce 
ccnditionneur d’eau. 

Réglements 

19. Le gouverneur en conseil Ipeut éta- Reglements 
blir des reglements

_ 

a) prescrivant, aux fins de l’article 18, 

(i) des substances nutritives, et 

(ii) la concentration maximum per- 
mise, 1e cas échéant, de touts sub- 
stance nutritive prescrite pour un 
agent de nettoyage an un condition- 
neur d'eau; 

b) concemant la facon de determiner 
la concentration d’une substance nutri- 
tive prescrite pour un agent de net- 
toysge cu. un conditionneur d'eau; at 

c) exigeant des personnes qui fabri- 
quent au Canada on important au Ca- 
nada un agent de nettoyage an un 
conditionneur -d’eau
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(i) to maintain books and records 
necessary for the proper enforcement 
of this Part and regulations made 
under this section, and 
(ii) to submit samples of such clean- 
ing agent or water conditioner to the 
Minister. 

Seizure 

20. (I) An inspector may at any reason- 
able time seiae any cleaning agent or water 
conditioner that he reasonably believes has 
been manufactured in Canada or imported 
into Canada in violation of section 18. 

(2) Any cleaning agent or water condi- 
tioner seiaed under this Act by an inspec- 
tor may at the option of an inspector be 
kept or stored in the building or place 
where it was seized or may be removed 
to any other proper place by or at the 
direction of an inspector. 

(3) Except with the authority of an in- 
spector, no person shall remove, alter or 
interfere in any way with any cleaning 
agent or water conditioner seized under this 
Act by an inspector; but an inspector shall, 
at the request of a person from whom any 
cleaning agent or water conditioner was so 
seiled, furnish a sample thereof to that 
person for analysis. 

21. (1) Where any cleaning agent or 
water conditioner has been seized under 
this Act, any person may, within two 
months after the date of such seizure, upon 
prior notice having been given in accord- 
ance with subsection (2) to the Minister by 
registered mail addressed to him at Ottawa, 
apply to a magistrate within whose terri- 
torial jurisdiction the seiaure was made for 
an order of restoration under subsection 
(3). 

(2) The notice referred to in subsection 
(1) shall be mailed at least fifteen clear 
days prior to the day on which the appli- 
cation i to be made to the magistrate and 
shall specify 

(i) qu’elles tiennent les livres et re- 
gistres nécessaires a. la bonne appli- 
cation de la présente Partie et des 
reglements etabli en vertu du pré- 
sent article, at

' 

(ii) qu’elles soumettent au Ministre 
des échantillons de cet agent, dc net- 
toyage ou de cc conditionneur d'eau. 

Saints 

20. (1) Un inspecteur peut, a tout mo- Ssisie 
ment raisonnable, saisir un agent de net- 
toyage ou un conditionneur d’eau, s’il a des 
raisons de croire qu’il a été fabriqué au 
Canada on importé au Canada en violation 
de l’article 18. 

(2) Tout agent dc nettoyage ou condi- Enamels-i- 
tionneur d'eau qu'un inspecteur a saisi enz‘gflrm 
vertu de la présente loi peut, au choix d’un mm. 
inspecteur, étre gardé ou emmagasiné dans 
le batiment ou le lien oir il a été saisi, ou 
il peut étre transporté dans tout autre lieu 
approprié par un inspecteur ou sur son 
ordre. 

(3) A moins d’y étre autorisé par un lamina!» 
inspecteur, nul ne doit enlever, modifier nifi‘fiafim _ 
manipuler de quelque facon un agent de “me. 
nettoyage ou un conditionneur d’eau saisi 
en vertu de la présente loi par un inspec- 
teur; mais un inspecteur doit, i la demande 
de la personne b. l'encontre de laquellc an 
agent de nettoyage an un conditionneur 
d'eau a été saisi, en fournir un échantillon 
a cette personne aux fins d’anaiyse. 

21. (1) Lorsqu’un agent de nettoyagepu Demande de 
un conditionneur d’eau a été saisi en vertu WWW"! 
de la présente loi, toute personne peut, dans 
les_ deux mois qui suivent la date de cette 
saisie, aprés avoir adressé au Ministre, a 
Ottawa, par courrier recommendé, 1e pré- 
avis que prévoit 1e paragraphe (2)_, s’adres- 
ser 5 un magistrat dans le ressort duquel 
la saisie a été faite en vue d'obtenir une -— 

ordonnance de restitution ainsi que le pré- 
voit 1e paragraphe (3). 

(2) L’avis mentionné au paragraphe (1) Avis su 
doit étre mis 3. la poste au moins quinze Mmm" 
jours francs avant la date a laquelle la 
demande doit étre faite au magistrat; cet 
avis doit specifier
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(a) the magistrate to whom the applica- 
tion is to be made; 
(b) the place where and the time when 
the application is to be heard; 
(c) the cleaning agent or water condi- 
tioner in respect of which the applica- 
tion is to be made; and 
(d) the evidence upon which the appli- 
cant intends to rely to establish that he 
is entitled to possession of the cleaning 
agent or water conditioner in respect of 
which the application is to be made. 

Chap. 5 

a) a quel magistrat la demande sera 
faite; 

(1;) 
of: et quand la demande sera anten- 

ue; 
e) au sujet de quel agent de nettoyage 
ou de quel conditionneur d’eau la de- 
mande sera faite; at 
d) quelle preuve le requérant entend in- 
voquer pour établir qu'il a droit a la pos- 
session de l'agent de' nettnyage ou du 
conditionneur d’eau au sujet duquel la 
demande sera faite. 

Order or (3) Subject to section 22, where, upon “mm” the hearing of an application made under 
subsection (1), the magistrate is satisfied 

(3) Sous reserve de l'article 22, lorsque,0rdonmnce 
a la suite do l’audition d’une demande fuite “ restitution 

(a) that the applicant is otherwise en- 
titled to possession of the cleaning agent 
or water conditioner seized, and 
(b) that the cleaning agent or water con- 
ditioner seized is not and will not be re- 
quired as evidence in any proceedings in 
respect of an offence under this Act, 

he shall order that the cleaning agent or 
water conditioner seized be restored forth- 
with to the applicant, and where the magis- 
trate is satisfied that the applicant is 

otherwise entitled to possession of the 
cleaning agent or water conditioner seized 
but is not satisfied as to the mattersmen- 
tioned in paragraph (b), he shall order 
that the cleaning agent or water conditioner 
seized be restored to the applicant 

(c) upon the expiration of four months 
from the date of such seizure if no pro- 
ceedings in respect of a violation of sec- 
tion 18 have been commenced before that 
time, or 
(d) upon the final conclusion of any such 
proceedings in any other case. 

on vertu du paragraphe (1), le magistrat 
est convaincu 

a) que le requérant a, par ailleurs, droit 
a la possession de l’agent de nettoyage 
ou du conditionneur d’eau saisi, at 
b) que l’agent de nettoyage ou le con- 
ditionneur d’eau qui a été saisi n’est, ni 
ne sera requis comme preuve dans quel- 
que procedure relative a une infraction 
prévue dans la présente loi, 

i1 doit ordonner que l’agent de_ nettoyage 
ou le conditionneur d'eau qui a été saisi 
soit immédiatement restitué au requérant, 
ct, si le magistrat est convaincu' que le 
requérant a dmit par ailleurs a la posses- 
sion de l’agent de nettoyage cu du condi- 
tionneur d'eau saisis mais n’est pas con- 
vaincu de ce que-prévoit l’alinéa b), il doit 
ordonner que l'agent de nettoyage ou -le 
conditionneur d'eau saisis soient restitués 
au requérant 

c) dk l’expiration des quatre mois qui 
suivront la date de la saisie, si aucune 
procedure relative a une violation de l’ar- 
ticle 18 n’a été entamée avant l’expira- 
tion de ce délai, ou 
d) des la conclusion definitive de toute 
procedure de ce- genre dans tout autre 
oas. .

' 

(4) Where no application has been made “‘15P”? 
_ 

(4) Lorsque aucune demande en vue de One on 
;':‘;;"°“°“ under subsection (1) for the restoration of la restitution de quelque agent de nettoya- 323.?“ 

any cleaning agent or water conditioner ge ou conditionneur d'eau qui a été saisin'e-t finite 

seized under this Act within two months 
from the date of such seizure, or an appli- 
cation therefor has been made but upon 
the hearing thereof no order of restoration 

en vertu de la présente loi n’a été faite en 
vertu du para-graphe (l), dans les deux 
mois qui suiventla date de cette saisie, ou 
lonqu'une telle demande a été faite mais
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is made, the cleaning agent or water con- 
ditioner so seized shall be delivered to the 
Minister who may make such disposition 
thereof as he thinks fit. 

22. (1) Where a person is convicted of 
an ofience under subsection 28(1), any 
cleaning agent or water conditionerseised 
under this Act by means of or in respect 
of which the offence was committed is 

thereupon forfeited to Her Majesty and 
shall be disposed of as the Minister directs. 

(2) Where an inspector has seized any 
cleaning agent or water conditioner under 
this Act and the owner thereof or the per- 
son in whose possession it was at the time 
of seizure consents in writing to the de- 
struction thereof, the cleaning agent or 
water conditioner is thereupon forfeited to 
Her Majesty and shall be disposed of as 
the Minister directs. 

PART IV 
GENERAL 

Inspectors and Analysts 
23. The Minister may designate any 

qualified person as an inspector or analyst 
for the purposes of this Act but where a 
qualified officer of any other department 
or agency of the Government of Canada 
carries out similar duties for the purposes 
of another Act the Minister shall desig- 
nate such ofiicer whenever possible. 

24. (1) An inspector may at any reason- 
able time ' 

(a) enter any area, place, premises, ves- 
sel or vehicle, other than a private dwell- 
ing place or any part of any such area, 
place, premises, vessel or vehicle that 
is designed to be used and is being used 
as a permanent or temporary private 

que, aprts l’sudition de cette demands, 
aucune ordonnance de restitution n’a m 
rendue, l’agent de nettoyags ou le condi- 
tionneur d’eau ainsi saisis doivent etre 
remis au Ministre qui peut en disposer 
ainsi qu’il l’estime opportun. 

22. ( 1) Lorsqu’une personne est declarée Confiscation 
coupable d’une infraction prévue par le 
paragraphe 28(1), tout agent de nettoyage 
ou conditionneur d’eau saisi en vertu do is 
présente loi at an moyen ou au suj et duquel 
l’infraction a été commise, est des lors 
confisqué au profit de Sa Majté et il 

doit en étre dispose ainsi que la Ministre 
l’ordonne. 

(2) Lorsqu’un inspecteur a, en vertu de Destruction 
la présente loi, saisi un agent do nettoyage 3"”1"°‘?°'d 

. . , 
. upropné- 

ou un conditionneur d can et que le proprlé- “in 0,, 
taire de ee produit ou la personne qui pol-enem- 
l’avait an as possession a'u moment de la 
saisie, cement par écrit a sa destruction, 
l’agent de nettoyage ou le conditionneur 
d’eau est des lors eonfisqué au profit de 
Sa Majesté et il doit en étre disposé ainsi 
que le Ministre l’ordonne. 

PARTIE IV 
DISPOSITIONS GENERALES 

Inspecteurs et analystes 

23. Le Ministre peut designer toute per- Inspecteurl 
sonne compétente a titre d’inspecteur ou chm)?!“- 
d’analyste aux fins de la présente loi; 

toutefois, lorsqu’un fonctionnaire compé- 
tent de quelque autre ministére, départe- 
ment on organisme du gouvernement du 
Canada exerce aux fins d’une autre loi 

des functions analogues, le Ministre doit 
désigner ce fonctionnaire chaque fois que 
cela est possible. 

24. (1) Un inspecteur peut, a tout mo- Iiouvoirs a. 
ment raisonnable, lmlrecteur 

a) entrer dans toute zone, tout lieu, 

local, bateau ou véhioule, autre qu’une 
residence particuliere en que toute partie 
d’une telle zone, d’un tel lieu, local, ba- 
teau ou véhicule qui est concue pour étre 
utilisée et est utilisée s titre de residence
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dwelling place, in which he reasonably 
believes 

(i) there is being or has been carried 
out any manufacturing or other process 
that may result in or has resulted in 
waste, or 
(ii) there is any waste 

that may be or has been added to any 
waters that have been designated as a 
water quality management area pursuant 
to section 9 or 11; 
(b) enter any area, place, premises, 
vessel or vehicle, other than- a private 
dwelling place or any part of any such 
area, place, premises, vessel or vehicle 
that is designed to be used and i being 
used as a permanent or temporary 
private dwelling place, in which be 
reasonably believes 

(i) any cleaning agent or water con- 
ditioner is being manufactured, or 
(ii) there is any cleaning agent or 
water conditioner that has been 
manufactured in Canada or” imported 
into Canada in violation of section 
18; 

(c) examine any waste, cleaning agent 
or water conditioner found therein in 
bulk or open any container found 
therein that he has reason to believe 
contains any waste, cleaning agent or 
water conditioner and take samples 
thereof; and 
((1) require any person in such area, 
place, premises, vehicle or vessel to pro- 
duce for inspection or for the purpose 
of obtaining copies thereof or extracts 
therefrom, any books or other docu- 
ments or papers concerning any matter 
relevant to the administration of this Act 
or the regulations. 

(2) An inspector shall be furnished with 
a certificate of his designation as an inspec- 
tor and .on entering any area, place, 
premises, vehicle or vessel referred to in 
subsection (1) shall, if so required, produce 
the certificate to the person in charge 
thereof. 
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particuliere permanente ou temporaire, 
lorsqu’il a des raisons de croire 

(i) que l’on y efiectue cu y a efiectué 
quelque operation de fabrication ou 
autre operation qui peut produire ou 
a produit des déchets, cu 
(ii) qu'il s'y trouve des déchets 

qui peuvent étre on ont été ajoutés a des 
eaux qui ont été désignées a titre de 
zone de gestion qualitative des eaux en 

' conformité de l'article 9 ou de l’article 
11; 

b) entrer dans toute sone, tout lieu, 
local, bateau cu véhicule, autre qu'une 
residence particuliére ou que toute par- 
tie d'une telle zone, d’un tel lieu, local, 
bateau ou véhicule qui est concue pour 
étre utilisée et est utilisée a titre de 
residence particuliére permanente ou 
temporaire, lorsqu’il a des raisons de 
croire 

(i) que l’on y fabrique un agent de 
nettoyage an un conditionneur d’eau, 
ou 
(ii) qu’il s’y trouve un agent de net- 
toyage en un conditionneur d’eau qui 
a été fabriqué au Canada ou importé 
au Canada en violation de l’article 18; 

c) examiner tout déchet, agent de net- 
toyage ou conditionneur d'eau qui s'y 

trouve en vrac ou ouvrir tout recipient 
qui s’y trouve lorsqu'il a des raisons de 
croire qu’il contient des déchets, agent de 
nettoyage on conditionneur d'eau, et en 
prélever des échantillons; at 
d) requérir toute personne, dans cette 
zone, ce lieu, local, bateau ou véhicule 
de produire pour fins d’inspection, cu 
pour permettre d'en prendre des copies 
ou extraits, les livres ou autres docu- 
ments on pieces concemant toute ques- 
tion pertinente h l’applicstion ds ls pre- 
sents l_oi ou des rtglements. 

(2) Un inspecteur doit etre pourvu d’un Cortlflcllt de 
certificat le désig'nant a titre d'inspecteur filial-ml 
et, en entrant dans une sons, in lieu, local, 
bateau ou vehicule menticnnés au para- 
graphs (1), il _doit, s'il en est requis, pro- 
duire le certificat a la personne qui en a 
la charge.
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(3) The owner or person in charge of 
any area, place, premises, vehicle or vessel 
referred to in subsection (1) and every per- 
son found therein shall give an inspector all 
reasonable assistance in his power to enable 
the inspector to carry out his duties and 
functions under this Act and the regulations 
and shall furnish him with uch infome- 
tion with respect to the administration of 
this Act and the regulations as he may 
reasonably require. 

25. (1) No person shall obstruct or 
hinder an inspector in the carrying out of 
hi duties or functions under this Act or 
the regulations. 

(2) No person shall knowingly make a 
false or misleading statement, either ver- 
bally or in writing, to an inspector or other 
person engaged in carrying out his duties 
or functions under this Act or the regula- 
tions. 

Advisory Committees 
26. (1) The Minister may establish and 

appoint the members of such advisory com- 
mittees as he considers desirable for the 
purpose of advising and assisting him in 
carrying out the purposes and provisions 
of this Act. 

(2) Each member of an advisory com- 
mittee is entitled to be paid reasonable 
travelling and other expenses while absent 
from his ordinary place of residence in the 
course of his duties as such a member and 
may, with the approval of the Minister, 
be paid such amount as is fixed by the Gov- 
ernor in Council for each day he attends 
any meeting of the committee or for each 
day during which he performs, with the 
approval of the committee, any duties on 
behalf of the committee in addition to his 
ordinary duties as a member thereof. 

Public Information Program 
27. The Minister may, either directly or 

in cooperation with any government, in- 
stitution or person, publish or otherwise 
distribute or arrange for the publication or 
distribution of such information as he 
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(3) Le propriétaire ou la personne en Aidel 
charge d’une sone, d'un lieu, local, bateau €911“! ‘ 

ou véhicule mentionnés au paragraphe (1) 
“mink” 

et toute personne qui s’y trouve doivent 
fournir toute l’aide raisonnable en leur 
pouvoir i l’inspecteur pour lui permettre 
d’exercer ses functions en vertu de la pré- 
sente loi et des rtglements et lui foumir, 
en ce qui concerne l’application de la pré- 
sente loi et des réglements, les renseigne-- 
ments qu’il peut raisonnablement exiger. 

25. (1) Nul ne doit géner ou empécher Obstruction 
un inspecteur dans l’exercice des fonctions {and 
que lui conferent la présente loi ou les 

“mm” 
réglements. 

(2) Nul ne doit faire sciemment, orale- Faussesdé- 
ment ou par écrit, de declaration fausse chum" 
ou trompeuse a un inspecteur on t. une 
autre personne dans l’exercice des fonctions 
que leur conferent 1a présente loi ou les 
réglements. 

Comités consultatifs 

26. (1) Le Ministre peut établir les Comités_ 
comités consultatifs qu'il estime sauhaita- “mulmlf' 
bles pour le conseiller et l’aider a réaliser 
les objets de' la présente loi et t. appliquer 
ses dispositions et il peut nommer les mem- 
bres de ces comités. 

(2) Cheque membre d’un comité consul- Dépcnscs et 
tatif a le droit de recevoir les frais rai- “bum” 
sonnables de déplacement et autres frais 
raisonnables qu'il encourt pendant qu’il est 
absent de son lieu ordinaire de residence 
dens l’exercice de ses fonctions a titre de 
membre et il peut, avec l’approbation du 
Ministre, recevoir le montant fixé par le 
gouverneur en conseil pour chaque jour 9s 
il assiste t. une reunion du comité ou pour 
chaque jour pendant lequel il remplit des 
fonctions au nom du comité, avec l’appro- 
bation de ce dernier, en sus de ses functions 
ordinaires a titre de membre du coinité. 

Programme d’information du public 

27. Le Ministre peut, soit directement, Programme 
soit en collaboration avec un gouverne- $353?” 
ment, une institution on unc personne, pu- public 
blier ou autrement distribuer les rensei- 
gnements qu’il estime nécessaires pour
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deems necessary to inform the public 
respecting any aspect 'of the conservation, 
development or utilisation of the water 
resources of Canada. 

Oflencee 
28. (1) Any person who violates sec- 

tion 8 or 18 is liable on summary convic- 
tion to a fine not exceeding five thousand 
dollars for each cfi'ence. 

(2) Where an ofi‘ence under subsection 
(1) is committed on more than one day or 
is continued for more than one day, it shall 
be deemed to be a separate ofi'ence for each 
day on which the offence is committed or 
continued. 

29. Any person who violates subsection 
20(3) or section 25 or any regulation made 
under paragraph 16(1)(e), (f) or (g) or 
paragraph 19(c) is guilty of an offence 
punishable on summary conviction. 

30. Where .a person is convicted of an 
ofi'ence under this Act, the court may, in 
addition to any punishment it may impose, 
order that person to refrain from any 
further violation of the provision of the 
Act or regulations for the violation of 
which he has been convicted or to cease to 
carry on any activity specified in the order 
the carrying on of which, in the opinion of 
the court, will or is likely to result in any 
further violation thereof. 

31. In a prosecution for an ofience under 
this Act, it is suflicient proof of the oflence 
to establish that it was committed by an 
employee or agent of the accused whether 
or not the employee or agent is identified 
or has been proecuted for the oflence, un- 
less the accused establishes that the ofience 
was committed without his knowledge or 
consent and that he exercised all due 
diligence to prevent its commission. 

Chap. 5 
l’information du public relativemcnt I tout 
aspect de la conservation, de la mise en 
valeur ou de l’utilisation des ressources en 
eau du Canada ou prendre des dispositions 
pour la publication ou la distribution de 
tels reneeignements. 

Infraction 
28. (1) Toute personne qui contrevient Peine 

3 Particle 8 on 3. Particle 18 est passible, 
s'ur declaration sommaire de culpabilité, 
d'une amends d'au plus cinq mille dollars 
pour chaque infraction. 

27 

(2) Lorsqu’une infraction prévue au ps- Infractions 
ragraphe (1) se répete a des jam-a digs. continues 
rents ou se continue pendant plus d’une 
journée, elle est censée constituer une in- 
fraction distincte pour chaque jour pendant 
lequel l’infraction est commise on se conti- 
nue. 

29. Touts personne qui contrevient au Peine 
paragraphe 20(3) ou in Particle 25 cu i. 

tout reglement établi en vertu des alinéas 
16(l)e), f) on y) ou de l’alinéa 19c) est 
eoupable d’une infraction punissable sur 
déclaration sommaire de culpabilité. 

30. Lcrsqu’une personne est declares Inionction 
eoupable d'une infraction prevue dans la 
presents loi, le tribunal pout, en ans de 
toute autre peine qu’il pent imposer, or- 
donner a cette personne de s’abstenir de 
toute nouvelle violation de la disposition de 
la loi ou des rtglernents dont la violation 
a entrainé sa condemnation ou de cesser 
toute activité spéeiflée dans l’ordonnance 
'dont la poursuite,'de l’avis du tribunal, en- 
trainera ou est susceptible d'entrainer une 
nouvelle violation de cette disposition. 

31. Dans la poursuite d’une infraction Preuve ds 
prévue dans la présente loi, i1 suflit, pour “flirtation 
établir l'infraotion, d'établir qu'elle a m 
commise par un employé en un mandataire 
de l'accusé', que cet employs cu mandataire 
soit on non identifié ou qu’il ait as pour- 
suivi on non pour cette infraction, a moins 
que cet accuse n’établisse d’une part que la 
contravention a été commiee sans qu’il le 
sache on y' consente et d'autre part qu’il 
s’est dflment appliqué a prévenir sa com- 
mission.
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32. Proceedings in respect of an offence 
under this Act may be instituted at any 
time within two years after the time when 
the subject-matter of the proceedings arose. 

33. Any complaint or information in 
- respect of an offence under this Act may be 
heard, tried or determined by a court if 
the accused is resident or carrying on busi- 
ness within the territorial jurisdiction of 
that court although the matter of the cam- 
plaint or information did not arise in that 
territorial jurisdiction. 

34. (1) Notwithstanding that a prosecu- 
tion has been instituted in respect of an 
offence under subsection 28(1) the Attor- 
ney General of Canada may commence 
and maintain proceedings to enjoin any 
violation of section 8. 

(2) No civil remedy for any act or omis- 
sion is suspended or affected by reason 
that the act or omission is an offence under 
this Act. 

Evidence 

35. (1) Subject to this section, a certif- 
icate of an analyst stating that he has 
analyzed or examined a sample submitted 
to him by an inspector and stating the 
result of his analysis or examination is 
admissible in evidence in any prosecution 
for a violation of this Act and in the ab- 
sence of evidence to the contrary is proof 
of the statements contained in the certif- 
icate without proof of the signature or the 
oficial character of the person appearing to 
have signed the certificate. 

(2) The party against whom a certificate 
of an analyst is produced pursuant to sub- 
section (1) may, with leave of the court, 
require the attendance of the analyst for 
the purposes of cross-examination. 

(3) No certificate shall_be received in 
evidence pursuant to subsection (1) unless 
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32. Des poursuites pour une infraction Prescription 
'. 

'

l prévue dans la presents 101 peuvent étre gamm intentées a tout moment clans un délai de 
dcux ans aprés is date 01‘: s’est produit le 
fait ayunt donm’: lieu a ccs poursuitcs. 

33. Unc plainte ou dénonciation relative 
is. uric infraction prévue dans la présente 
loi pcut étre entendue, instruite ou jugée 
par un tribunal si l'accusé réside ou fait 
des affaires dans le ressort dudit tribunal, 
mémc si le fait dormant lieu a la plainte 
on a la dénonciation ne s’est pas produit 
dans ce ressort. 

34-. (1) Nonobstant le fait qu’une pour- 
suite a été intentée relativement a une 
infraction en vertu du' paragraphe 28(1), 
le procureur général du Canada peut enga- 
ger et continucr dcs procédures en we de 
fairc interdire par injonction toute viola- 
tion dc l'articlc 8. 

(2) Aucun recours devant les tribunaux 
civils pour un acte ou une omission n’est 
suspendu ou affecté du fait que l’acte ou 

Instruction 
dos 
infractions 

Les pour- 
luites n’em- 
pechent pas 
une 
injonction 

Le recours 
devant les 
tribunaux 
civill n’est 

l'omission constitue une infraction a la pré- pas affecte 
sente loi. 

Preuve 

35. (1) Sous réserve des dispositions du 
présent article, un certificat d’un analysts 
déclarant qu’il a analysé ou examiné un 
échantillon que lui a sournis un inspecteur 
et indiquant 1e résultat de son analyse ou 
examen est admissible en preuve dans toute 
poursuite d’une contravention a la présente 
loi et, en l’absence de preuve contraire, fait 
preuve des déclarations contenues dans le 
certificat sans qu’il soit nécessaire d_e prou- 
ver la signature de la personne par laquelle 
il parait avoir été signé ni la qualité ofli— 
cielle de cette personne. 

(2) La partie contre laquelle un certi- 
ficat d'un analyste est produit en confor- 
mité du paragraphe (1) peut, avec l’auto- 
risation du tribunal, exiger la presence de 
l’analyste pour contre-interrogatoire. 

(3) Aucun certificat ne doit étre admis 
en preuve en conformité du paragraphe 

Certificat 
d'analyste 

Presence de 
l'analyste 

Avis
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the party intending to produce it has 
given to the party against whom it is in- 
tended to be produced reasonable notice 
of such intention together with a copy of 
the certificate. - 

Report to Parliament 

36. The Minister shall, as soon as pos- 
sible after the end of each fiscal year, 
prepare a report on the operations under 
this Act for that year, and the Minister 
shall cause such report to be laid before 
Parliament forthwith upon the completion 
thereof, or, if Parliament is not then sit- 

ting, on any of the first fifteen days next 
thereafter that Parliament is sitting. 

Financial 

37. All expenditures bythe Minister for 
the purposes of this Act shall be paid out 
of moneys appropriated by Parliament 
therefor. 

38. Subject to section 37, the Minister 
may, with the approval of the Governor in 
Council, 

(a) make loans or pay contributions to 
any agency in respect of the cost of in- 
corporating the agency or in respect of its 
operating expenses or-make loans to any 
agency in respect of capital costs in- 

curred by it; and 
(b) in accordance with an agreement 
entered into under section 4, make loans 
or pay grants to the government of any 
province to meet any part of the portion 
of the cost of programs undertaken pur- 
suant to such an agreement that is to be 
paid by the Minister. 
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(1), it moins que la partie qui cntend le 

produire n’ait donné a la partie 1‘: laquelle 
elle entend l’opposer, un avis raisonnable 
de son intention de le faire, assorti d'une 
copie du certificat. 

Rapport cu Parlement 

29 

36. Le Ministre doit, aussitot que pos- Rapport au 
sible aprés la fin de chaque année finan- 
ciere, préparer un rapport sur les opera- 
tions efi'ectuées en vertu de la présente loi 
au cours de cette année, et le faire déposer 
devant le Parlement dés qu‘il est terminé 
ou, si 1e Parlement n'est pas alors en ses- 
sion, l’un quelconque des quince premiers 
jours 01‘1 le Parlement siege par la suite. 

Dispositions finanefires 

37. Toutes les dépenses efiectuées aux Dépenlee 
fins de la présente loi par le Ministre se- 
ront payées sur des fonds afi‘ectés a cette 
fin par le Parlement. 

Parlement 

38. Sous réserve de Particle 37. le Mi- Préts.lub- 
nistre pent, avec l’approbation du gouver- 
neur en conseil, 

a) consentir des préts ou verser des 
contributions a tout organisms relative- 
ment aux frais de constitution en cor- 
poration de ce demier ou relativement 
a see frais d’exploitation ou consentir des 
préts a tout organisme relativement aux 
cofits en capital qu'il a encourus; at 
'b) en conformité d’un accord conclu en 
vertu de l'article 4, consentir des préts 
ou verser des subventions au gouverne- 
ment d’une province pour faire face a 
toute fraction de la partie du cofit des 

‘ 

programmes entrepris en conformité de 
cet accord qui doit étre versée par le 

Ministre. 

ventions et
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Application 
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APPLICATION 

39. Section 8 is not applicable in respect 
of a water quality management area de- 
signated pursuant to section 9 or 11 until 
a proclamation has been issued declaring 
it to be applicable in respect of that area. 

APPLICATION 

39. L'article 8 ne s’applique pas a Application 
l'égard d’une zone de gestion qualitative des 
eaux désignée en conformité de l’article 9 
ou de l’article 11 jusqu'a ce qu’une pro- 
clamation le déclarant applicable a cette 
zone ait été lancée. 

QUEEN'H PRINTER FOR CANADA c IMPRIMEUR DE LA REINE POUR LE CANADA 
OTTAWA. 1010
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APPENDIX B 

REGULATIONS FOR THE CONTROL OF MERCURY 
IN LIQUID EFFLUENTS DISCHARGED BY 

CHLOR-ALKALI PLANTS 

Short Title 

1. These Regulations may be cited as the Chlor-Alkali 
Mercury Regulations. 

Interpretation 

2. In these Regulations, 
"Act" means the Fisheries Act; 
"composite sample" means the contents of a receptacle into 

which portions of the liquid effluent from a plant are 
delivered manually or by a sampling device; 

"grab sample" means the contents of a receptacle into 
which portions of the liquid effluent from a plant; 
taken at the times specified in paragraph 5(2) (b), 
are delivered manually or by a sampling device; 

"mercury" means elemental mercury and all chemical forms 
thereof that may be present in the liquid effluent 
from any plant; ' 

"Minister" means the Minister of the Environment; 
"plant" means a plant designed or operated for the production 

of chlorine and sodium hydroxide by means of any industrial 
process involving the electrolysis of sodium chloride 
brine; 

"treatment means the reduction of mercury, in any chemical 
state in the liquid effluent from a plant,.to or below 
the level specified in these Regulations. 

Substance Prescribed 

3. For the purpose.of paragraph (c) of the defini— 
tion "deleterious substance" in subsection 35(11) of the Act, 
mercury is hereby prescribed as a substance.

' 

Permitted Deposits 

4. (1) Subject to section 5, mercury in the liquid 
effluent from a plant may be deposited in waters frequented 
by fish if the quantity deposited by the plant in any day 
does not exceed .005 pounds per ton of chlorine produced by 
the plant in that day. 

(2) Subsection (1) does not apply until sixty days after 
the coming into force of these Regulations. 

Sampling and Analysis 

5. (1) For the purpose of subsection 4(1), the quantity 
of mercury in the liquid effluent from a plant shall be 
determined from a composite sample 

(a) in the manner described-in the publication "Methods 
for Chemical Analysis of Waters and Wastewaters",



published by the Department of the Environment;or 
(b) by any other method the results of which can be 
confirmed by the method referred to in paragraph (a). 
(2) The composite sample referred to in subsection (1) 

shall be 
(a) in the case of treatment systems working continuously, 
the quantity of liquid effluent that is collected con- 
tinuously during the sampling period and that is in 
prOportion to the rate of flow of the effluent;and 
(b) in the case of treatment systems working in batches, 
the quantity of liquid effluent that is collected by 
means of three grab samples one of which is taken 
at the beginning, one at the middle and one at the end 
of the treatment. 

Records 

6. (1) Every owner or person in charge of a plant 
rhat, pursuant to subsection 4(1), deposits mercury shall, 
in respect of that plant 

(a) keep records in the form set out in Schedule A 
showing for each month 

(i) the total quantity of mercury purchased for 
any purpose, 
(ii) the use and other disposal of mercury purchased, 
and 
(iii) the total quantity of metalic mercury stored;and 

(b) keep records in the form set out in Schedule B, showing 
for each day 

(i) the total quantity of mercury in each kind of 
liquid effluent, determined in the manner referred to 
in subsections 5(1) and (2), 
(ii) the quantity of chlorine produced, 
(iii) the concentration of mercury in each kind of 
liquid effluent determined in the manner referred to 
in section 5, and 
(iv) the quantity of each kind of liquid effluent 
discharged. 

2) A copy of the records referred to in paragraphs (1) (a) 
and (b) shall be signed as indicated in Schedules A and B 
and forwarded to the Minister.



SCHEDULE A 

MERCURY PURCHASED, USED, DISPOSED OF AND STORED 

DURING THE MONTH OF 19 

1. Total Mercury purchased for any purpose pounds 

2. Mercury used and disposed of 

a. mercury"deposited-with'liquid effluents pounds 

b. mercury in the caustic soda produced, after final 
filtration (if applicable) 

c. mercury disposed of with brine sludges " 

d. others

~ 
Total mercury used or disposed of pounds 

3. Total mercury stored~ 
a. at the beginning of the month pounds 

b. at the end of the month pounds 

I hereby certify that the statements and quantities listed above are correct 
to the best of my knowledge and belief.
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PROPOSED EFFLUENT QUALITY STANDARDS FOR NEW 
CANADIAN PETROLEUM REFINERIES 

New Refineries 
1b/1000 Bbls. Crude 

Oil (Total) 5.4 

Phenolics 0.11 

Sulphides 0.07 

Ammonia 2.2 

Total Suspended Silids 5.4 

BODS 4.4 

COD (dichromate) 12.9 

Acute Toxicity Non-toxic 

pH 6.5 - 8.5 

Appearance - No froth, floating scum or visible sheen. 

Temperature - shall be controlled within 10°F of the temperature 
of the receiving water, or 

- shall not exceed the wet bulb temperature of the 
ambient air by more than 10°F. 

Notes: 

(1) These values are net numbers based on dry flow but do 
include ballast handling.



Notes 

(2) 

(3) 

(4) 

(cont'd.) 

Potentially oily storm water shall be retained within the 

refinery limits for testing and subsequent treatment 

if required. 

When treatment of potentially oily storm water is required, 

the standards contained herein shall be pro-rated 
upwards on the basis of flow. 

Maximum concentrations are based on a 30-day running 
average derived from 24-hour composite samples (or 

3 consecutive 8-hour cOmposite samples) which have been 

withdrawn on a basis preportional to the total flow 

of effluent. 

April, 1972. 
Environmental Protection Service.



RATIONALE FOR PROPOSED EFFLUENT QUALITY STANDARDS 

FOR NEW CANADIAN PETROLEUM REFINERIES 

WATER USAGE 

OIL (TOTAL) 

PHENOL 

SULPHIDES 

TOTAL SUSPENDED 
_s0L IDS 

The proposed_effluent quality standards for 
new Canadian petroleum refineries assume 
that these new plants can achieve a water 
usage target of 21.6 Imperial gallons of 
water/bbl. of crude oil processed. This 
corresponds to a water usage of 15 IGPM/ 
1000 bbls. of crude processed. While this 
water usage figure is not mentioned 
directly in the proposed standards, it is 
implicit in them and was used as a basis _ 

for calculating the allowable pounds of the 
various pollutants/1000 bbls. of crude 
processed. 

25 PPM has been set since it is attainable 
using to—day's technology. 

_ 

The 
corresponding non-volatile oil level should 
be below that which will cause a visible 
sheen. 

0.5 PPM is readily attainable using to-day's
' 

technology. This concentration is well 
below the toxic concentration for fish. 
However,'this concentration might be 
unacceptable in certain receiving waters 
that are subsequently used as chlorinated 
water supplies.

' 

0.3 PPM is readily attainable through 
efficient.stripping and subsequent aeration 
in downstream processes. This concentration 
is well below the toxic level. 

25 PPM generally represents the maximum 
level for a well clarified effluent from a 
biological treatment plant.



BOD 

AMMONIA 

COD 

ACUTE TOXICITY 

pH 

APPEARNACE 

TEMPERATURE 

April, 1972. 

20 PPM represents the effluent concentration 
of a well designed and well operated 
biological treatment plant with enough 
flexibility so that it can be achieved in 
spite of minor plant upsets. 

10 PPM was chosen since it is attainable if 
all foul condensate is stripped in a well 
designed and well operated ammonia stripper. 

60 PPM represents a quick method for 
determining the efficiency of the secondary 
treatment process and also will provide a 
measure of the non-biodegradable materials 
present in the effluent. 

This test will be designed to ensure that 
the effluent is not toxic to aquatic life 
in receiving waters. 

The 6.5 - 8.5 range is broad enough to 
accommodate normal refinery operations and 
is so set as to preclude the dumping of 
unneutralized caustic or acid. 

This will ensure an aesthetically pleasing 
effluent as well as ensuring that free oil 
does not persist on the water surface. 

The requirements outlined are attainable 
with a properly designed cooling water 
system. 

Environmental Protection Service.
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Short 
title 

Definitions 
“Air con- 
taminant” 

"Air pol- 
lution” 

“Ambient 
air” 

"Analyst" 

19-20 ELIZABETH II 

CHAPTER 47 

An Act relating to ambient air quality and 
to the control of air pollution 

[Assentad to 88rd June, 1971] 

Her Majesty, by and with the advice and 
consent of the Senate and House of Com- 
mons of Canada, enacts as follows: 

1. This Act may be cited as the Clean 
Air Act. 

mam 
2. (1) In this Act, 
(a) “air contaminant" means a solid, 
liquid, gas or odour or a combination of- 
any of them that, if emitted into the 
ambient air, would create or contribute 
to the creation of'air pollution; 

' 

(b) “air pollution” means a condition of 
the ambient air, arising wholly or partly 
from the presence therein of one or more 
air contaminants, that endangers the 
health, safety or welfare of persons. that 
interferes with normal enjoyment of life 
or property, that endangers the health of 
animal life or that causes damage to 
plant life or to property; 
(c) “ambient air” means the atmosphere 
surrounding the earth but does not in- 
clude the atmosphere within a structure 
or within any underground space; 
(d) “analy " means an analyst desig- 
nated pursuant to section 27; 

19.20 ELIZABETH n 

CHAPITRE 47 

Loi concernant la qualité dc l'air ambiant 
.et la lutte contre la pollution atmos- 
phérique 

[3.1mm to as juin 1971]. 
Sa Majesté, sur l'avis ct du consentement 

du Sénat et de la Chambre des communes 
du Canada, decrete: 

music! 
1. La présente loi peut étre citée sous Titre 

le titre: Lot sur la latte contra la pollu- Ibnsé 
tion atmosphéfique. 

Inrnnrnfi'ruuox 

2. (1) Dans la présente loi, 
a) cagent de contamination de l’airs «agent de 
désigne un solide, un liquide, un gas, une 33:1?“ 
odeur ou une combinaison de l'un quel- 1-,," 
conque d’entre eux dont le dégagement 
dens l’air ambient polluerait ou contri- 
buerait a polluer l'atmosphere; 
b) «pollution atmosphérique: designe «pollution 
une condition de l’air ambiant_réeultant,:;$::1’h" 
en totalité ou en partie, de la présence 
dans cet air d’un ou plusieurs agents de 
contamination de l’air, qui met en dan- 
ger la santé, la sécurité ou le bien-étre 
des personnes, met obstacle A la jouis- 
sance normale de la vie ou _des biens, 
met on danger la santé des animaux on 
cause des dommag a la vie végétale ou 
aux biens; 
c) «air ambient: désigne l’atmosphére «air_ 
qui entoure la terre mais ne comprend ""b‘m' 
pas l’atmosphére se trouvant a l’intérieur 
d’une structure ou dans un espace sou- 
terrain; 

Définitions 
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" Federal 
work. 
under- 
taking or 
busineal" 
“Fm-l" 

"Inspector" 

"Minister" 

“National 
ambient air 
quality 
objective" 

"Omnmr" 

"Prescribed" 

"Stationary 
source" 

l’rem-ribed 
substance 
deemed air 
contaminant 

C. 47 

(a) “federal work, undertaking or busi- 
ness” means a work, undertaking or busi- 
ness to which sections 10 to 18 apply; 
(1) “fuel” means any form of matter 
that in its primary use is combusted or 
oxidised for the generation of energy; 
(a) “inspector” means an inspector 
designated pursuant to section 27; 
(h) “Minister” means the Minister of 
Fisheries and Forestry; 
(12) “national ambient air quality objec- 
tive” mean any such objective prescribed 
by the Governor in Council pursuant to 
subsection (2) of section 4, and the terms 
“maximum tolerable limit”, “maximum 
acceptable limit” and “maximum de- 
sirable limi ” refer, respectively, to the 
maximum concentrations within the 
ranges that are the national ambient air 
quality objectives established in rela- 
tion to paragraphs (a), (b) and (c) of 
subsection (1) of that section; 
(j) “operator”, in relation to a work, 
undertaking or business, means the per- 
son having the charge, management or 
control of the work, undertaking or 
business, whether on his own account or 
as the agent of any other person; 
(It) “prescribed” means prescribed by 
regulation; and 
(l) “stationary source" means any 
source of emission of one or more air 
contaminants other than a motor vehicle, 
ship, train or aircraft. 

(2) Without limiting the generality of 
the term “air contaminant" in this Act, 

(a) any substance or any substance that 
is part of a class of substances prescribed 
pursuant to subparagraph (i) of para- 
graph ((1) of section 31, 
(b) any air that contains any substance 
or any substance that is part of a class 
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d) «analyste: s’entend d'un analyste candy-te- 
désigné en application do l’article 27; 
e) «ouvrage, entreprise ou afiaire rele- :z‘t'VT‘g: 
vant de 1. juridiction- redone» s'entend 0,52," 
d’un ouvrage, d’nne entreprise on d’une relevant de 
afiaire auxquels s’appliquent les articles {tofr‘d'c' 
10 a 18; federale- 

f) «combustible» désigne toute torme loom- 
de matiere qui est principalernent brfllée bumble” 
ou oxydée pour produira de l’énergie; 
g) «inspecteurs s’entend d’un inspeotwr «unremar- 
désigné en application de l’article 27; 
h) «Ministres designs 1e ministre des -Miniatre- 
Péches et Foréts; 
i) «objectif national afl'érent a la quali- lobjectii 
té de l'air ambiant: designs tout objectif 
de ce genre prescrit par le gouverneur ,1. “mm 
en conseil an application du paragraphe del'air 
(2) de l’article 4, et les expressions «li- 

“"b‘m“ 
mite tolérable maximales, «limite ac- 
ceptable maximales et «limite desirable 
maximales se rapportent, respective- 
ment, aux concentrations maximales 
dans les marges qui sont les objectifs 
nationaux afiérents a la qualité de l’air _. 

ambiant établis par rapport aux alinéas 
a), b) et c) du paragraphe (-1) de cet 
article; 
1') «responsables, 
ouvrage, une entreprise ou une aflaire, 
désigne la personne ayant la charge, la 
direction ou le controle de l'ouvrage, de 
l’entreprise ou de l’afiaire, soit pour son 
propre compte, soit a titre de mandataire 
d’une autre personne; 
k) cprescrit) signifie prescrit par regle- 'P‘W'm' 

mt; et 
1) «source fixes designe toute source EMF" 
de dégagement d’un ou plusieurl agents 

"°' 

de contamination do l'air autre qu’un 
véhicule autu'nobile, \m navire, un train 
on un aéronef. _. 

(2) Sans restreindre le sens de l'expreg. Toute 

relativement 3 un "9'90"- 
sable- 

sion «agent de contamination de l'air» 

définie dans la présente loi, istcenaée tn un 
a) toute substance prescrite en applica- mt dc 
tion du sons-alinéa (i) do l’alinéa a) de “mum”. 
l’article 31 cu toute substance qui entre t_i0_n do 
dans une catégorie de substances ainsil‘" 
prescrite,
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Application 
of Act 

Iii-alumni- 
bilitiea of 
Minister 

butts contre to pollution atmosphérique C. 47 3 

of substances in a quantity or concen- 
tration that is equal to or in execs of a 
quantity or concentration prescribed in 
respect of that substance or class of sub- 
stances pursuant to subparagraph (ii) 

of paragraph (a) of section 31, and 
(c) any air that has been subjected to a 
treatment, process or change prescribed 
pursuant to subparagraph (iii) of para- 
graph (a) of section 31, 

shall, for the purpose of this Act, be 
deemed to be an air contaminant. 

(3) This Act is binding on Her_Majesty 
in right of Canada or a province and any 
agent thereof.

' 

WE, INI'OIHA'l'ION, DATA MN 
AND Minimum 0" NATIONAL mm" 

All QUALITY 033m 
3. (l) The Minister may, 
(a) establish, operate and maintain a 
system of air pollution monitoring sta- 
tions throughout Canada; 
(b) collect, both through the operation of 
air pollution monitoring stations and 
from other appropriate sources, data on 
air pollution in Canada and process, 
correlate and publish such data on- a 
regular basis; 

(c) conduct research and studies relat- 
ing to the nature, transportation, disper- 
sion, efi'ects, control and abatement of 
air pollution and provide consultative. 
advisory and technical services and in- 
formation related thereto; 

(d) formulate comprehensive plans and 
designs for the control and abatement 
of air pollution and establish demonstra- 

b) tout air qui contient une substance 
prescrite en application du sous-alinéa 
(i) de l’alinéa a) de l'article 31 ou une 
substance qui entre dans une catégorie 
de substances ainsi prescrite, en une 
quantité on concentration égale ou supé- 
rieure a one quantité on concentration 
prescrite pour cette substance ou caté- 
gorie de substances en application du 
sous-alinéa (ii) de l’alinéa a) de l’ar- 

ticle 31, et 
c) tout air qui a été soumis a un traito- 

_ 
ment, 5 une transformation ou a une 
modification prescrits an application du 
sous-alinéa (iii) de l’alinéa a) de l'ar- 

ticle 31, 

sent censés, aux fins de la présente loi, 

étre des agents de contamination de Pair. 

(3) La présente loi lie Sa Majesté du Application 
chef du Canada ou d’une province et tout de 1' 1” 
mandataire de Sa Majesté de l’un ou 
l’autre de ces chefs. 

mailman, BENBEGNEMENTS, mssnusna— 
MnN'r on nannies n'r humanism 
one osmc'nrs narrower: am ' 

A LA cums on n’am mum 
'3. (1) Le Ministre peut figs?“- 

- I I 

a) établir, faire fonctionner et entretenir du )linistre 
un réseau de postes de detection de la 
pollution atmosphérique dans tout le 

Canada; 
b) rassembler, tant par l’intermédiaire 
des postes de detection de la pollution 
atmosphérique qu’t partir d’autres 
sources appropriées, des données sur la 
pollution atmosphérique au Canada at 
analyser, relier entre .elles et publier c'es 
données a intervalles réguliers; 
c) eifectuer des recherches et des études 

_ portant sur la nature, la difiusion, la 
dispersion et les effets de la pollution 
atmosphérique, la lutte contre la pollu- 
tion atmosphérique et la reduction 'de la 
pollution atmosphérique et fournir des 
services consultatil's et techniques et des 
renseignements y afl'érents; 
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tion projects and publicise, demonstrate d) élaborer des plans et programmes 
and make such projects available for d’ensemble pour la lutte contre la pollu- 
demonstration; and tion atmosphérique et la reduction de 

(e) publish or otherwise distribute or ar- cette P°““l_“°“: P’éparer d“ 9mm“! de 
range for the publication or distribution dém°93tmhon et “mf‘ce’ “5 Wolff‘s: 

of all pertinent information which would 9“, “"0 1? démonsi'mtm“ 9‘ 0m“ d 3“ 
serve to inform the public in respect to “me ‘3 dem°n3trat1°ni at 
all aspects of the quality of the ambient e) publier ou autrement difiuser, on me- 
air and of the control and abatement of voir la publication ou la difiusion de 
air pollution. toute information disponible qui servira 

a renseigner le public ur tous les aspects 
de la qualité de l’air ambiant et de la 
lutte contre la pollution atmosphérique 
et la réduction de cette pollution. 

(‘nuperatiun (2) The Minister may, in establishing a (2) Le Ministre Pent. en établissant 1m Coopérltion 
in moni' system of air pollution monitoring stations réseau de postes de détection de la pollu- 
:;:'r':fti°m throughout Canada, cooperate with the tion atmosphéfique dam tr0111" 16 Canada. 

government of any province and with any coopérer avec le gouvernement d'une pro- 
person who has established or proposes to Vince et avec toute personne qui a établi 
establish any such stations and, with the on se propose d'établir des postes de ce 
approval of the Governor in Council, may genre et, avec l’approbation du gouverneur 
enter into agreements for the operation or on conseil, il peut conclure des accords 
maintenance of any such stations by the visant a faire assurer Ie fonctionnement ou 
Minister on behalf of the government of a l'entretien de postes de ce genre soit par 
province or any person or for the operation lui pour le compte du gouvernement d’une 
or maintenance of any such stations by the province ou pour le compte d’une personne, 
government of a province or any person soit pour lui par le gouvemement d’une 
on behalf of the Minister. province ou par une personne. 

coopention (3) The Minister, in carrying out his (3) Le Ministre, dans l’exécution de ses C‘Oovéljltim 
in research. responsibilities under paragraphs (c), (d) fonctions en vertu des alinéas'c), d) et a) 3: “A and (e) of subsection (1) and under sub- du paragraphs (1) et en vertu du para- chem. 

Formulation 
of air 
quality 
objectives 

section (1) of section 4, may act alone or 
in cooperation with any government, insti- 
tution or person and may sponsor or in any 
manner assist in any research, studies or 
planning and development in relation to 
any aspect of the quality of the ambient 
air or of the control or abatement of air 
pollution carried on by any government, 
institution or person in Canada. 

4. (1) The Minister may formulate, with 
respect to any air contaminant, ambient air 
quality objectives reflecting three ranges 
of quality of the ambit air in relation to 
that contaminant and in relation to that 
contaminant in combination with any one 
or more other air contaminants that, for 

graphs (1) de l'article 4, peut agir seul 
ou en coopération avec un gouvernement, 
un organisme ou une personne at il peut 
soit patronner toutes recherches, études ou 
planification et initiatives relatives a un 
aspect de la qualité de l’air ambiant, de la 
lutte contre la pollution atmosphérique ou 
de la réduction de cette pollution entre- 
prises par un gouvernement, un organisme 
ou une personne au Canada, soit y aider 
de quelque maniére que ce soit. 

4-. (1) Le Ministre peut formuler, rela- 
tivement a tout agt de contamination de 
l’air, de objectifs afférents a la qualité 1mm,“ 
de l’air ambiant qui refletent trois marges del'nir 
de qualité de l’air ambiant par rapport a 
cet agent de contamination soul et en com- 
binaison avec un ou plusieurs autres 
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to be 
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either short term conditions or long term 
conditions or both, represent 

(a) the tolerable range of concentra- 
tions of that contaminant either alone 
or in combination with those one._or_gn 
other air contaminants; 
(b) the acceptable range of concentra- 
tions of that contaminant either alone or 
in combination with those one or more 
other air contaminants; and . 

(c) the desirable range of concentrations 
of that contaminant, if any, either alone 
or in combination with those one or more 
other air contaminants. 

(2) The Governor in Council may from 
time to time prescribe as national ambient 
air quality objectives any objectives for- 
mulated by the Minister pursuant to sub- 
section (1).

' 

5. (1) In carrying out his responsibili- 
ties under this Act the Minister may con- 
sult with, and organise conferences of, 
representatives of industry and labour, 
provincial and municipal authorities and 
other persons interested in any aspect of 
the Quality of the ambient air or of the 
control or abatement of air pollution. 

(2) The Governor in Council may estab- 
lish advisory and other committees to ad- 
vise or assist the Minister or. to perform 
such duties in relation to the control and 
abatement of air pollution and the coordi- 
nation of the activities of governments, in- 
stitutions and persons in relation thereto 
as the Governor in Council may specify, 
and may fix or determine the remuneration 
and expenses, if any, to be paid to the 
members of any committees so established. 

6. The operator of any work, undertak- 
ing or business the operation of which the 
Minister has reasonable grounds to believe 

agents do contamination de l’air et re- 
présentent, soit a court terme, soit i long 
terme, soit dans les deux cas, 

a) la marge de concentrations tolerable 
de cet agent de contamination, soit seul 
soit en combinaison avec cet autre ou ces 
autres agents de contamination de l’air; 
b) la marge de concentrations acceptable 
de cet agent de contamination, soit seul 
aoit en combinaison avec cet autre ou 
ces autres agents de contamination dc 
l’air; et, 

6) la marge de concentrations desirable, 
s’il en est, de cet agent de contamination, 
soit seul soit en combinaison aveo cet au- 
tre ou ces autres agents do contamination 
de Pair. 

(2) Le gouverneur en conseil peut, a l’oc- premipuon 
casion, prescrire a titre d’objectifs natio- des_obiectif- 
naux afi'érents a la qualité de l’air ambient {33$} 
tous objectifs formulés par le Ministre en germ 
application du paragraphe (1). 

5. (1) Dans l'exercice de ses fonctions Consultation 
en vertu de la présente loi, le Ministre peut 
conférer et organiser d séances de dis- 
cussion avec des représentants de l’indus- 
trie et du travail, des autorités provinciales 
et municipales et d'autres personnes inté- 
ressées a un aspect quelconque de la qua- 
lité de l’air ambient, de la lutte contre la 
pollution atmospherique ou de la reduction 
de cette pollution. 

(2) Le gouverneur en conseil peut créer Comm- 
des comités consultatifs et autres chargés 
soit de conseiller ou d’assister le Ministre, 
soit de remplir les fonctions que peut 
specifier le gouverneur en conseil relative- 
ment a la lutte contre la pollution atmos- 
phérique et a la reduction de cette pollu- 
tion ainsi qu’a la coordination des activités 
y afiérentes poursuivies par des gouver- 
nements, organismes et personnes; et il peut 
fixer ou déterminer, le cas échéant, la 
remuneration et les frais qui seront payés 
aux membres des comités ainsi créés. 

6. Le responsable d’un ouvrage, d’une Ram?” mentaa entreprise cu d’une affaire dont l'exécu- hum, m 
tion ou l’exploitation, de l’avis du Ministre Ministre 
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results in the emission into the ambient 
air of an air contaminant, shall, at the re- 
quest of the Minister, submit to him on 
a regular monthly, quarterly, semi-annual, 
annual or other basis prescribed by the 
Governor in Council and, if required by 
the Minister, in a form and manner pre- 
scribed by the Governor in Council or in 
any other form satisfactory to the Min- 
ister, such information relating to the 
operation of the work, undertaking or 
business, and such samples of any materials 
used in or resulting from the operation, and 
of any material emitted into the ambient 
air as a result thereof as will enable the 
Minister to cause an analysis to be made 
of the nature, quantity and quality of any 
emissions into the ambient air that result 
from the operation. 

NATIONAL EMISSION BTW ANDM 
7. (1) Where the emission into the am- 

bient air of an air contaminant in the 
quantities and concentrations in which it 
is consumed or produced in the operation 
of stationary sources of a particular class 
or classes specified by the Governor in 
Council would 

(a) constitute a significant danger to 
the health of persons, or 
(b) be likely to result in the violation of 
atermortermsofanyinternational 
obligation entered into by the Govern- 
ment of Canada relating to the control or 
abatement of air pollution in regions ad- 
jacent te any international boundary or 
throughout the world, 

the Governor in Council may prescribe na- 
tional emission standards establiiiing the 
maximum quantities, if any, and concen- 
trations of such air contaminant that may 
be emitted into the ambient air by station- 
ary sources of such cla- or clasles. 

Clean Air 

fondé sur des motifs raisonnables, entraine 
le dégageme'nt dans l'air ambiant d’un 
agent de contamination dc l’air doit, a 
la demande du Ministre, lui soumettre 
régulierement, tous les mois, tous les trois 
mois,touslessixmois,touslaansoua 
tcus autres intervalles prescrits par le 
gouverneur en conseil et, si le Ministre 
l’exige, en une forme et d'une maniere 
prescrites par le gcuverneur en conseil en 
en toute autre forme que le Ministre iuge 
satisfaisante, les renseignements relatifs h 
l'exécution ou l’exploitation de l'ouvrage, 
de l’entreprise ou de l’afiaire, ainsi que 
les échantillons dc toutes maticres utilisées 
i cette fin ou en resultantet de toutes 
matieres degagees dans l’air ambiant a la 
suite de cette execution on exploitation, 
qui permettrcnt au Ministre de faire efiec- 
tuer une analyse de In nature, de la quan- 
tité et de la qualité des dégagements dans 
l’air ambiant qui résultent de l'e'xécution 
ou de l’exploitation. 

Homes m- omma-runs Ina-roman m 
Dilemmas-r 

7. ( 1) Lorsque le dégagent dans l'air Home. 
ambiant d’un agent de contamination de “tion-Je- 
l’air en quantites et concentrations con- d 

sommées ou produites lors de l'exploitation 
de sources fixes d'une ou plusieurs catego- 
ries particuliéres specifiées par le gouver- 
neur en conseil 

a) constituerait un danger appréciable 
pour la santé des personnes, ou 
b) risquerait d’entrainer la violation 
d’une ou plusieurs clauses d’une obliga- 
tion internationale contracue par le gou- 
vernement du Canada at relative i la 
lutfe contre la pollution atmosphérique 
ou a la reduction de cette pollution dans 
des regions voisines d'une fronh'tre in- 
ternationale ou dans le monde entier, 

le gouverneur en conseil pout prescrire des 
normes nationales de dégagemut établis— 
sant les quantités, 1e caa 6ch6ant, at 
concentrations maximales de cet agent de 
contamination de l'air qui peuvent étre 
degagées dans l'air ambiant par 1 sources 
fixesdecetteoudecescatégoriea. 

19-20 Eur. II
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(2) Subject to subsection (3), a copy of 
any national emission stand that the 
Governor in Council proposes to prescribe 
shall be published in the Canada Gazette; 
and no such emission standard may be pre- 
scribed by ths Governor in Council except 
after the expiration of sixty days following 
such publication thereof. 

(3) Where, by reason of an emergent 
situation involving an extremely halal-dons 
air contaminant or for any other reason 
cited Iby the Governor in Council in an 
order issued under this subsection, he con- 
siders the immediate prescription of a na- 
tional emission standard or standards in 

relation to an air contaminant or air con- 
taminants specified in the order to be essen- 
tial to meet a national emergency, subsec- 
tion (2) does not apply in respect of any 
national emission standard in relation 

thereto prescribed within five days after 

the making of such order; but. any such 
national emission standard is subject to 
negative resolution of Parliament. 

_ 
8. The Governor in Council may pub- 

lish or cause to be published national 
emission guidelines indicating quantities 
and concentrations in which any air con- 
taminant should not be emitted into the 
ambient air from sources of any class, 

whether stationary or otherwise. 

P30831110“ Ol‘ coxmvnn'nox 
OP MISSION sum 

9. (1) No operator of 
(a) any stationary source of a class in 
respect of which a national emission 
standard has been prescribed pursuant to 
section 7, or 
(b) a federal work, undertaking or busi- 
ness in respect of which a specific emis- 
sion standard has been prescribed pur- 
suant to section 13 on the basis of a 

(2) Sous reserve du paragraphs (3), Publication 

uns copie ds touts norme nationals de de- 
gagement que le gouverneur en conseil se 
propose de prescrite doit strs publiée dans 
la Gazette du Canada; et le gouverneur 
en conseil ne peut prescrire dc name de 
dégagsment dc cs genre qu’apres l'expira- 
tion d’un délai de soixante iours a partir 
de cstte publication. 

(3) Lorsque, en raison d’une situation Situation 
requérant des mesures immédiates et oii "uh: dc 
intervient un agent de contamination de 
l'air extrémement dangereux ou pour touts

' 

autre raison invoquée par le gouverneur 
en conseil dans un decret promulgué en 
vertu du present paragraphs, ce dernier 
estims qu’il est essentiel, pour fairs face 
a une situation critique ds caractsre na- 
tional, de prescrire immédiatement une ou 
plusieurs normes nationales de dégagement 
relativement a un ou plusieurs agents de 
contamination de' l’air spécifiés dans ls 

décret, ls parag'aphs (2) ne s’applique 

pas a l’égard d’une name nationals ds dé- 
gagement y afiérente qui est prescrite 

dans lss cinq jours qui suivent ls iour as 
as décrst est pris; toutefois, une norme 
nationals de dégagement de es genre pent 
fairs l’objet d’une resolution négative du 
Parlement. 

8. Le gouverneur en conseil pent publisr Directives 
ou fairs publier des directives nationales M“?“‘" 
de dégagemsnt indiquant lee quantités afifi?“°‘ 
concentrations dans lesquelles un agent de 
contamination (is l’air provenant de sources, 
fixes ou autrss, ds touts catégorie ne de- 
vrait pas étre dégagé dans l’air ambiant. 

INTERDICTION on ooxmvsnm aux names 
on atoms!” 

9. (1) Aucun responsable Interdiction 
de centre- 

a) d’une source fixe d’une catégorie re- venira 
lativsment a laquelle une norme natio- "mm" 
nale de dégagement a été prescrite en Eg'fggjm 
application de l’article 7, on 
b) d’un ouvrage, d’une entreprise ou 
d’une affairs relevant de la juridiction 
fédérale pour lesquels une norme parti- 
culiére ds dégagement a été prescrite en 
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recommendation by the Minister pur- 
suant to section 12, 

shall operate such stationary source or fed- 
eral work, undertaking or business, as the 
case may be, in a manner that results in an 
emission into the ambient air in contraven- 
tion of that national emission standard or 
specific emission standard. 

(2) No operator of a work, undertaking 
or business in respect of which a specific 
emission standard has been prescribed 

(a) pursuant to section 13 on the basis 
of a recommendation by the Minister 
pursuant to section 11, or 
(b) pursuant to section 21, 

shall operate such work, undertaking or 
business in a manner that results in an 
emission into the ambient air in contra- 
vention of that emission standard in cir- 
cumstances where the concentration of the 
air contaminant or combination of air con- 
taminants to which the standard relates in 
the ambient air in the geographical area in 
which the work, undertaking or business is 
situated exceeds the maximum tolerable 
limit with respect to that air contaminant 
or combination of air contaminants. 

FEDERAL WORKS, UNDBTAXINOS AND 
susrxnsu 
Application 

10. (1) Subject to any other Act of the 
Parliament of Canada and any regulations 
made thereunder, this section and sections 
11 to 18 apply to all works, undertakings 
and businesses within the legislative au- 
thority of the Parliament of Canada. 

(2) Notwithstanding subsection (1) and 
except as the Governor in Council may by 
order otherwise provide, nothing in this 

Clean Air 

application de l’article 13 sur la base 
d’une recommandation tai-te par le Mi- 
nistre en application de l’article 12, 

ne doit exploiter cette source fixe ni exe- 
enter on exploiter cet ouvrage, cette en- 
treprise ou cette afl'aire relevant de la 
juridiction fédérale, selon 1e cas, d’une ma- 
niere qui entraine un dégagement dans l’air 
ambiant en contravention de cette norme 
nationale ou particuliere de dégagement. 

(2) Aucun responsable d’un ouvrage, 
d'une entreprise ou d’une afi'aire pour les- 
quels une norme particuliére de dégage- 
ment a été prescrite 

a) soit an application de l'article 13 sur 
la base d’une recommendation faite par 
le Ministre en application de Particle 11, 
b) soit en application de l’article 21, 

ne doit exécuter cet ouvrage ou exploiter 
cette entreprise ou cette afiaire d’une ma- 
niére qui entraine un dégagement dans 
l’air ambiant en contravention de cette 
norme de dégagement, dans des conditions 
telles que l'agent de contamination de l’air 
ou la combinaison d’agents de contamina- 
tion de l’air que vise 1a norme se trouve, 
de ce fait, dans l’air ambiant de la aone 
dans laquelle sont situés l'ouvrage, l’entre- 
prise ou l’afi'aire, en une concentration qui 
dépasse la limite tolérable maximale con- 
cernant cet agent de contamination de l'air 
ou cettecombinaison d’agents de contami- 
nation de l'air. 

ouvaaens, aN-rasrarsns n-r arm asun- 
wm'r on LA mama-non rfinfiasnn 

Application 

10. (1) Sous reserve de toute autre loi Application 
des articles du Parlement du Canada et de tous regle- 

mcnts qui en de’coulent, le présent article 
et les articles 11 a 18 ’appliquent a tous les 
ouvrages, toutes les entreprises et afiaires 
relevant de la competence legislative du 
Parlement du Canada. 

(2) Nonobstant le paragraphe (1) et Exception 
saui dans la mesure of: le gouverneur en 
conseil peut en ordonner autrement par 
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section and sections 11 to 18 applies to or décret, rien au present article at 'aux ar- 
in respect of any motor Vehicle, ship, train ticles 11 a 18 ne, s’applique directement _ou 
or aircraft. r - 

‘ 
* r' 

' ‘ indirectement a un véhicule automobile, 
'- ' un navirje, un train-cu un aéronef. 

Specific‘Emission' Standards 
_ 

' Normes particuliéres de dégagement
V 

Recommen. ll. (1) Where national ambient air 11. (1)‘ Lorsqu-e des objrectifs nationaux Iiovpnunau- 
dations by quality objectives have been prescribed by afférents a la .qualité de’l’air ambient ont 

9 A 8' TC été prescrits par le' gouverneur en conseil 10mm“: (les en application du'paragra'phe (2) de l’ar- Objectifs 
ticl’e 4 relatiVement a un agent de con- nation-aux 

the Minister the Governor in Council pursuantto sub- where . - 

. . .
» 

,mional‘ section (-2) of section 4 in relation to any 
ambient air air contaminant, the Minister 7 

quality . . 
' 

f I 
' ' ' nfi'ércutsz‘a 

objectives (a) shall, fromtlmeto‘tlraeqecommend tammatlfm fie fa”: le M‘mstre 
_. Mama 

have been to the Governor‘in Councrl With respect a) doit, a loccasron, recommander au l'airambiaut 
Prescr‘bed to each federal work, undertaking or gouverneur en conseil - relativement a “meta 

prom-1'1 5‘ business in relation to which plans and 
specifications are submitted to an inspec— 
tor pursuant to subsection (1) of section 
15, and * 

L

* 

(b) may, from time to time, recommend 
to the Governor in Council with respect 
to each other federal work, undertaking 
or business within any geographical area 
of Canada defined by him, 

specific emission standards that in his opin- 
ion represent the maximum quantity or 
concentration of the air contaminant in 
relation to which the national ambient air 
quality objectives have. been prescribed, 
both alone and in combination with anyone 
or more other air contaminants referred to 
in the objectives, that may be emitted into 
the ambient air as a resultof the operation 
of the work, undertaking or business With- 
out creating a significant risk‘that the con— 
centration of that air contaminant in the 
ambient air in the geographical area: in 
which the work, undertaking or business 
is situated, either alone or in combination 
with one Or more other, air contaminants 
referred to in the objeotives, will exceed, 
in the case of a work, undertaking or busi- 
ness to which paragraph (a) applies, the 
maximum desirablelimit with respect to 
that air, contaminant, or combination, of 
air contaminants, and' in the cases of _ any 
other federal WOrk, undertaking or busi- 
ness, the maximum acceptable ’iimit With 
respect, to that air contaminant or com— 
bination of air contaminants 

I jectifs, la 

tout ouvrage, toute entreprise ou affairs 
‘releVant de la juridiction fédérale, pour 
lesquels des pians et des devis sont sou- 

_ 
mis a un‘ inslpecteur en application d'u 

paragraphs (1) del’article 15,.et 
b) peut, a l’occasion, ‘recomrnander au 
gouverneur en conseil relativement a 
tout autre ouvrage, toute autre entre- 
prise ou afi'aire relevant de la juridiction, 
fédérale dans one zone du Canada défi— 
nie par lui, 

' 

7

' 

les nermes particuiieres de dégagement qui, 
a son avis, représentent, pour l’agent de 
contamination de l’air reiativement auquel 
les objectifs nationaux afférents a la qualité 
de l’air ambient ont été prescrits, consi- 
déré tant seul qu’en cOmbinaison avec 
on on plusieurs autres agents de icon-7 
tamination de l’air viSés dans les rob- 

quantité on concentration 
‘maximaie de cet agent qui peut étredégm 
gée dans‘ l’air ambient par suite de l’exécu— 
tion de l’oUvrage ou de l’exploitation de 
l’entreprise on afl'aire sans que’ la concen- 
tration de cet agent decontamination de 
l’air dans l’air amb‘iant de 19. zone dans 
laquelle ’se trouve situérl’ouvrage, l’entre— 
prise ou'l’afl‘aire, que cet agent soit seul 
ou en combinaison avec un ou plusieurs 
autres agents de contamination de l’air 
visés dans les objectifs, risquede dépasser A 

d’une maniére appreciable, dans le cas d’un 
ouvrage, d’une entreprise you'd’une afl‘aire 
auxquels s’applique l’alinéa a) , la limite dé- 
sirable maximale concernant 'ce‘t agent de 
contamination de l’air ou cette combinaison 

959.
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Matters to (2) In preparing specific emission 
be “ken standards for recommendation to the Gov- 
int" “cw” ernor in Council under subsection (1), 

the Minister shall take into account 

(a) the rate of emission and the total 
quantity emitted into the ambient air 
of the air contaminant to which the 
standard relates, both alone and in com- 
bination with any one or more other air 
contaminants, from other sources of air 
contaminant emission in the geographi- 
cal areas in which the federal works, 
undertakings and businesses in respect of 
which the specific emission standards are 
being prepared, are situated; and 
(b) in the case of works, undertakings or 
businesses to which paragraph (a) of 
subsection (1) applies, the best avail- 
able technology for control of air pollu- 
tion from like works, undertakings or 
businesses. 

Recf‘mmen' l2. Notwithstanding that national am- 
s;:‘fi"i;ib.’;er bient air quality objectives have not been 
when prescribed by the Governor in Council in 
national 

_ 
relation to an air contaminant, the Min- 

‘m'i‘t'nt a" ister may- from time to time recommend 
gbjecgm to the Governor in Council 

“M (a) with respect to any federal work, 
mew-ma undertaking or business in relation to 

which plans and specifications are sub- 
mitted to an inspector pursuant to sub- 
section (1) of section 15, or

_ 

(b) with respect to each federal work, 
undertaking or business within any geo- 
graphical area of Canada defined by him, 

specific emission standards in relation to 
that air contaminant, either alone or in 

Clean Air 19-20 Eats. 11 

d’agents de contamination dc l’air et, dans 
le cas d’un autre buvrage, _d'une autre 
entreprise ou afiaire relevant de la juri- 
diction fédérale, la limite acceptable maxi- 
'male concernant cet agent de contamina- 
tion de l’air ou cette combinaison d’agents 
decontamination de l'air. ' 

(2) Lorsqu'il prepare des names parti- Questions 
culieres dc dégagement pour recommanda- 33‘“ "m 
tion au gouverncur en conseil en vertu du cough 
paragraphe (1), le Ministre doit tenir 
compte 

a) du debit et de la quantité totale du dé- 
gagent dans l’air ambiant de l’agent 
de contamination de l’air auquel la 
norme se rapporte, considéré tant seul 
qu’en combinaison avec un ou plu- 
sieurs autres agents de contamination 
de l'air, par d’autres sources dc 
dégagement d'agents dc contamination de 
l’air dans les zones dans lesquelles sont 

_ 
situés les ouvrages, entreprises et afiaires 
relevant de la juridiction federale relati- 
vement auxquels les names particulieres 
de dégagement sont préparées; ct, 
b) dans le cas d'ouvrages, d'entreprises 
ou d’afiaires auxquels s'applique l'alinéa 
a) do paragraphe (1), de la meilleure 
technique disponible utilisée pour la 
lutte contre la pollution atmosphérique 
dans des ouvrages, entreprises ou aflai- 
res semblables. 

l2. Meme si d objectifs nationaux Reqommn- 
afiérents a la qualité de l'air ambiant n'ont fe‘fi‘i’gfi 
pas été prescrits par le gouverneur en con”- lomu a, 
seil relativement b un agent de contamina- objectifs 
tion de l’air, le Ministre peut, a l’occasion, "fin": 
recommander au gouverneur en oonseil {fjfix‘u 

a) relativement h tout ouvragc, toute min“ 
entreprise ou afiaire relevant de la juri- momma; 
diction fédérale pour lesquels des plans practit- 
et des devis sont soumis b un inspecteur 
en application du paragraphe (1) de l’ar-‘ 
ticle 15, ou - 

b) relativement a chaque ouvrage, entre- 
prise ou affaire relevant de la juridic- 
tion fédérale dans une lone du Canada 
définie parlui,
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combination with any one or more other 
air Contaminants, that, in the case ofpa 
work, undertaking or business to which 
paragraph (a) applies, are based on the best 
available technology for control of airpo‘l- 
lution from, like works, undertakings 'or 
businesses and that, in the case of any other 
federal work, undertaking or business, are 
based on such factors, includingthe cost 
of complying with the standards, as the 
Minister considers appropriate. 7 

13. (1) The Governor in Councilmay 
prescribe as a specific emission standard 
any such standard recommended by the 
Minister pursuant’to section 11 or 12. 

(2) Subject to subsections (3) and (4), a 
copy of each specific emission standard that 
the Governor in Council proposes to’preé 
scribe in respect of a federal work, under— 
taking or business, other than such a Work, 
undertaking or business in relation to which 
plans and specifications ’arersubmitted to 
an inspector pursuant to subsection (1) of 
section 15 shall be published in the Canada 
Gazette; and no such emission standard 
may be prescribed by the Governor in 
Council pursuant to subsection (1) except 
after the expiration of ‘sixty days following 
such publication thereof.

j 

(3) Where the Minister proposes to 
formulate a specific emission standard 
with respect to a federal work, under— 
taking or business that is operated ’by 
a departmentwithin the meaning of. the 
Financial Administration Act, the Minis—_ 
ter shall consult with the officers of that 
department, and any such specific emission 
standard- need, not be recommended to the 
Governor inCouncil but may, after such 
consultation, be. prescribed by regulation 

C- 47 

les normes particulieres .de dégagement 
relatives a cet agent der contamination de 
l’air, considéré seul ou , encombinaison 
avec un ou plusieurs ‘autres agents de con- 
taminationde l’air, qui, dans ’le oas d’un 
ouvrage, d’une entreprise ou afiaire aux- 
quels s’applique l’alinéa a), s’appuient sur 
la meilleure technique disponible utilisée 
pour la lutte contre la pollution atmosphe- 
rique dans des ouvrages, entreprises ou 

r affaires sem’blables et qui, dans le cas d’un 
autre ouvraTge, d’une autre entreprise ou 
affaire relevant de la juridiction fédérale, 
s’appuient ,sur les .facteurs que le Ministre 
juge appropriés, notamment 'le cofit que 
représente le fait de se conformer aux nor- 
mes. 

-13. (1) Le gouverneur en conseil pent Prescription 
prescrirera :titre de norme particuliere de ‘le “9””??? 

‘ particulleres dégagement toute norme de ce genre re- 

de l’article 11 on de l’articlelZ, 

(2) Sons reserve des paragraphes (3) et Publication 
(4), one copie Vde chaque norme particu- 
liere de dégagementrque le gouverneur en 
conseil se propose de prescrire relativement 
a un ouvrage, un‘e entreprise ou une affaire 
relevant de' la juridiction ‘fédérale, autre 
qu’un tel ouvrage, une telle entreprise ou 
affa‘ire pour lesquels des plans {at devis'sont 
soumis a un inspecteur en application du 
paragraphe (1,) de l’article 15, doit étre pu- 
bliée dans la Gazette du Canada; et le gou- 
verneur en - conseil' ne‘ peut prescrire, 'de 
norme de dégagement de ce genre en appli- 
cation du paragraphs (1) qu’apres l’expi-

’ 

ration d’un délai de soixante jours.-a partir 
de cette publication. 7, 

' 
'

‘ 

(3) Lorsque le Ministre‘ se propose 'de Prescriptim‘ 
i denormes formuler unenorme particuliere de dégage— 

tion fédérale eXécutés on exploités par un 
ministere‘ou‘ un département'au sens oil cutés ou 
l’entend la Loi sm- l’administration finan- explgités 

' - par es 
. _ : 

Consqltf‘tl‘on ministéres ‘ 

avec les fonctionnaires de ce minister-e ou departe- 
ou département; et une norme particuliere ments 

ciére, il doiti entrer en 

de dégagement de ‘ce genre n’a pas besoin 
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des ouvrages,
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made by the Minister and subsections (1) 
and (2) do not_apply with respect thereto. 

(4) Where, by reason of atmospheric 
conditions in any part of Canada or for 
any other reason cited by the Governor in 
Council in an order issued under this sub- 
section. he considers the immediate pre- 
scription of specific emission standards 
with respect to each federal work, under- 
taking or business within a geographical 
area of Canada defined by him in the order 
and in relation to an air contaminant or air 
contaminants specified therein to be essen- 
tial to meet an emergency in that area, 
subsection (2) does not apply in respect of 
any specific emission standards with respect 
to those federal works, undertakings and 
businesses and in relation to that air con- 
taminant or those air contaminants that 
are prescribed within five days after the 
making of such order; but any such specific 
emission standards are subject to negative 
resolution of Parliament. 

Composition of Fuels 

l4. (1) The Governor in Council may 
make regulations 

(a) prescribing standards for fuels that 
are consumed or intended to be con- 
sumed in the operation of federal works. 
undertakings or businesses or in any class 
of federal works. undertakings or busi- 
nesses specified in the regulations; and 
(b) prescribing the maximum concen- 
trution, if any, of any additive in any 
fuel that is so consumed or that is in- 
tended to be so consumed. 

19-20 Earl. 11 

d’étre recommandée au gouvemeur en con- 
seil mais peut, apres cette consultation, 
étre preserite par reglement établi par le 

Ministre et les paragraphes (1) et (2) ne 
s'appliqucnt pas a son égard. 

(4) Lorsque, en raison des conditions Situation 
atmospheriques prévalant dans une partie "mqae d‘ 
du Canada ou pour toute autre raison in- at: re 

voquée par le gouvemeur en conseil dans 
un décret promulgué en vertu du présent 
paragraphe, ce demier estime qu'il est 
essentiel de prescrire immédiatement des 
normes particuliéres de dégagement relati- 
vement a chaque ouvrage, entreprise ou af- 
faire relevant de la juridiction fédérale dans 
une zone du Canada définie par lui dans le 
décret et relativement ‘a un ou plusieurs 
agents de contamination de l’air y spécifiés, 
pour faire face a une situation critique dans 
cette zone, le paragraphe (2) me s’applique 
pas a l’égard des normes particulieres de dé- 
gagement relatives 5 ces ouvrages, entrepri- 
ses ou afiaires relevant de la juridiction 
fédérale et a cet ou ces agents de contami- 
nation de l'air, qui sont prescrites dans les 
cinq jours qui suivent le jour oi: ce décret 
est pris; toutefois. des names particuliéres 
de dégagement de ce genre peuvent faire 
l'objet d'une resolution negative du Parle- 
ment. 

Composition des combustibles 

14-. (1) Le gouvemeur en conseil peut Rélglexfnert- 
' ' ‘ re an I ll etabhr des reglements compflmon 

' 
. _ des combus- al prescrn ant des normes pour les com. time. 

bustibles qui sont consommés ou qui 
doivent étre consommés lors de l’exé- 

cution ou l'exploitation d'ouvrages, en- 
treprises ou afl'aires relevant de la ju- 
ridiction fédérale ou de toute catégorie 
d'ouvrages, entreprises ou afl'aires rele- 
vant de la juridiction fédérale spéci- 
fiée dans les réglements; et 
b) prescrivant, le cas échéant. la con- 
centration maximale de tout additif a 
un combustible qui est ou doit étre ainsi 
consommé. 
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Different (2) Fuel standards and additive con- (2) Les. names at concentrations rela- Norma-dir- 

“t‘nd'rd' centrations prescribed under subsection (1) tives aux combustibles et additifs qui sont Eli'awflfm 
xix“. may differ for federal works, undertakings prescrites en vertu du paragraphe (1) peu- mm“ 

' and businesses that are in operation or in vent étre diilérentes pour'les ouvrages, en- m. 
course of construction before such stami- 
nrds and concentrations are prescribed and 
for those that are constructed after such 
standards and concentrations are pre- 
scribed. 

Construction of' Works 

treprises et afl‘aires relevant de la juridic- 
tion fédérale qui sont en cours d’exécuticn 
cu d’exploitation, on an cours de construe- 
ticn avant que oes_ normal at concentra- 
tions ns scient prescrites, et pour csux qui 

- sont construits aprts que ces normss st. 

concentrations so'nt prescrites. 

Construction d’ouvragas 

15. (1)' -Un inspecteur peut exiger de tou- L’imuaegteur 
te personne qui se propose de construire, 
modifier ou_agrandir un ou plusieurs ou- de. dam 
vrages qui, lorsqu’ils. seront terminés, con- 

Inspector 15. (1) An inspector may require any my mum person who proposes to construct, alter or 
I d 

Epzzisfifluom extend any work or works that, upon com- 

Powers of 
inspector 

pletion thereof, will form-all or part of a 
federal work, undertaking or- business the 

- operation of which -will or is likely to re- 
sult in the emission into the ambient air 
of an air contaminant to submit to him a 
copy. of such plans and specifications 
relating to the work or works as will 
enable him to determine the quantity and 
concentration of the air contaminant that 
will be or is likely to be so emitted and as 
will enable the Minister to prepare for 
recommendation to the Governor in Council 
under section 11 or 12, specific emission 
standards with respect to the work, under- 
taking or business. _'

- 

(2) If, after reviewing any plans and 
specifications submitted to him under sub- 
section (1) and afl'ording to the person who 
submitted those plans and specifications a 
reasonable opportunity to be heard, an 
inspector is of the opinion that emission of 
an air contaminant into the ambient air 
that will or is likely to rult from the op- 
eration of the federal work, undertaking 
or business after the construction, alteration 
or extension is completed would result in 
n contravention of a specific emission 
standard that the' Minister has recom- 
mended or proposes to recommend to the 
~lovemor in Council pursuant to section 
11 Or 12 or proposes to prescribe in rela— 

stitueront tout ou partie d’un ouvrage, 
d’une entreprise ou d’une affaire relevant 
de_ la juridiction fédérale don't l’exécution 
ou -l’exploitation aura on risquera d’avoir 
pour résultat le dégagement dans l’air 

ambiant d’un agent de contamination'de 
l’air, qu’elle.lui soumette une copie des 
plans at devis' relatifs a l’ouvrage ou aux 
ouvrages, qui lui permettra de determiner 
1a quantité et la concentration de l’agent 
de contamination de I’air qui sera ou ris- 
quera d'étre ainsi dégagée et qui perm‘ettra 
au Ministre de preparer, pour recom- 
mendation au gouvemeur en conseil en 
vertu de l’article 11 ou de l’article 12, des 
normes particuliéres de dégagement pour 
l’ouvrage, l'entreprise ou l’Iafiaire. 

(2) Si, aprés examen des plans at devis 
qui lui scnt soumis en vertu du paragraphs 
(1) et ap'res avoir accordé a la personne 
qui a. soumis ces plans at devis une possi- 
bilité raisonnable de se-faire entendre, un 
inspecteur est d’avis que le degagement d'un 
agent de contamination de l’air dans l’air 
ambient, qui résultera o_u risquera de ré- 
sulter de l’exécution de l’ouvrage ou de 
l’exploitation de_ l’entreprise ou de l’afiaire 
relevant de la j-uridiction fédérale aprés 
la construction, la modification on l’agran- 
dissement, constituerait une contravention 
e um norme particuliére de dégagement 
que le Ministre a recomma'ndée on as pro- 
pose de recommender au gouverneur en 
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tion to the work, undertaking orbusiness, 
the inspector may, by order, either 

(a) require such modification in those 
plans and specifications as he considers 
to be necessary, or ‘ 

(b) prohibit the carrying out of the‘ 
construction, alteration or extension; 

Orders of Inspectors 
16. (1) Where the operation of a federal 

work, undertaking or business in respect of 
which a specific emission standard has 
been prescribed pursuant to section 13 re- 
sults in emissions into the ambient air of 
an air contaminant in contravention of 
that emission standard, an inspector may, 
by order, direct the operator of the work, 
undertaking or business to take such action 
as is necessary to reduce the emissions of 
the air contaminant into the ambient air 
to a level that will not contravene such 
emission standard. 

(2) An order made under subsection (1) 
shall specify the time within which the 
action required to be taken thereunder shall 
be taken. - 

17. Where 
(a) the operator of a federal work, under- 
taking or business to Whom an order 
made under section 16 that has not been 
rescinded under subsection (4) of section 
18 is directed, fails to take the action re- 
quired by the order within the time speci— 
fied therein, either as varied under sub- 
section (4) of section 18 or otherwise, or 
’(b) the operation of afederal Work, 
undertaking or business results in the 
emission into the ambient air of an air 
contaminant in such a quantity or con- 
centration that the continuation of the 
operation thereof would constitute a 
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conseil en application do Particle 11 cu . 

de ‘l'article 12, cu se propose ole prescrire 
relativement a l’ouvrage, l'entre’prise cu 
l’afi’aire, 'l’inspecteur peut, par ordre, 

a) soit exiger que soient apporté‘s aux 
plans et d‘evis l-es changements qu’il es- 
time né‘cessaires,’ 
b) soit interdire la realisation de la 
constmction, de la modification ou de 
l’agrandissement. 

Ordres des inspecteurs 
16. (1) Lorsque l’exécution d’un ou- 

vrage, ou l’exploitation d’une entreprise 
ou d’une ai'faire relevant de la juridiction 
fédérale relativement auxquels une norme 
particuliere de dégagement a été prescrite 
en application de l’article 13 entraine des 
dégagements d’un agent de contamination 
de l’air dans l’air ambiant en contraven— 
tion de cette norme de dégagement, un 
inspecteur peut, par ordre, enjoindre au 
responsable de :l’ouvrage, de l’entreprise 

Ordre 
de prendre 
des mesures 

ou de l’affaire de. prendre les mesures
_ 

nécessaires pour réduire les dégagements de 
l’agent de contamination de l’air dans Pair 
ambiant jusqu’a un niveau qui ne centre- 
viendra pas a cette norme de dégagement. 

(2) Un ordre e'tabli en vertu du para- 
graphe, (1) doit specifier le delai dens 
lequel les mesures exigées devront étre 
prises. 

17 . Lorsque 
a) le responsable d’un ouvrage, d’une 

Délai 
accordé 

Ordre met- 7 

tent fin is 
l’exécution 

entreprise 011 ‘d’une afiaii‘e relevant, de oul’exploi- 
la juridiction fédérale, auquel est adressé tam“ 
un ordreétabli en vertupde l’article 16 
et qui n’a pas été annulé en vertu du 
paragraphe (4) de l’article 18, omet de 
prendre, dans le délai qui y est spécifié, 
les mesures requises par ordre tel qu’il 
a été établi ou, le cas échéant, tel qu’il a 
éié modifié en vertu du paragraphs (4) 
de l’article 18, en que

7 

b) l’exécution, d’un ouvrage oul’exploie 
tation d’une entreprise ou d’une afi'aire 
relevant de la juridiction fédérale pro— 
voque Ie dégagement clans l’air ambient
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serious danger to the health of any per- 
son, -

. 

an inpector may, by order, direct the 
operator of the work; undertaking or bui- 
ness forthwith to discontinue the operation 
thereof and thereafter to refrain from the 
operation of the work, undertaking or busi- 
ness until, 

(c) in a cae described in paragraph (a), 
the order made under section 16 is com- 
plied with, or 
(d) in a case described in paragraph (b), 
the operation of the work, undertaking or 
business will not" constitute a serious 
danger to the health of any person. 

18. (1) Any person to whom an order. of 
an inspector under subsection (2) of sec- 
tion 15 or section 16 or 17 is directed may, 
by notice in writing given to the Minister 
within_ seven day's after receipt by the 
person of the order, request the Minister to 
review the order. 

(2) Upon receipt of a notice under sub- 
section (1), the Minister may. cause an 
inquiry to be made into the circumstances 
of the order and, in the case of an order 
under section 17, into the need therefor, 
and for such purposes the Minister may 
appoint one or more persons to hold the 
inquiry. 

(3) For the purposes of an inquiry under 
subsection (2), a person appointed by the 
Minister under that subsection has and may 
exercise all of the powers of a person 
appointed as a commissioner under Part I 
of the Inquiries Act. 

(4) The Minister may vary, rescind or 
confirm an order of an inspector in respect 
of which a notice is given under subsection 
(1) .' 

C47 
d'un agent de contamination de l’air en 
une quantité ou concentration telle que 
la poursuite de cette execution on ex- 
ploitation constituerait un danger sérieux 
pour la santé de quiconque. 

un inspecteur peut,'par ordre', enjoindre au 
responsable de l’ouvrage, de l’entreprise 
ou de l’afi'aire de cesser imniédiatement son 
execution ou son exploitation et de s’abste- 
nir par la. suite d’exécuter l'ouvrage ou 
d’exploiter l’entreprise ou l’afiaire jusqu'a 
ce que, 

' 

c) dans un cas vise a l’alinéa a) l’ordre 
établi en vertu de l’article 16 soit res- 
pecté, on 
d) dans un cas visé t. l’alinéa b), l’exécua 
tion de l'ouvrage ou l’exploitation de 
l’entreprise ou de l'afiaire ne constitue 
plus un danger sérieux pour la sanié de 
quiconque. 

'

. 

15 

18. (1) Toute personne a laquelle est Renvoiau 
adressé un ordre d’un inspecteur établi en “mime 
vertu du paragraphe (2) de l’article 15 ou 
des articl 16 on 17 peut, par avis écrit 
donné au Ministre dans les sept jours qui 
suivent la reception de l’ordre par la per- 
sonne, demander. au Ministre d'examiner - 

cet ordre. 

(2) Au regu d’un avis préiru au paragra- Enquete 
phe (1), le Ministre peut fiaire faire une 
enquéte sur les circonstances dans leaquelles 
l’ordre a été établi et, dans le cas d’un 
ordre établi en vertu de l’article 17, sur 
sa nécessité; a ces fins, le Ministre peut 
nommer une ou plusieurs personnes pour 
effectuer l'enquéte. 

'

- 

(3). Aux fins d’une enquéte prévue au Pouroirs 
Paragraph (2), une personne nommée par 1°" ‘1'“! 
le Ministre en vertu de ce paragraphe a ct 
peut exercer tous les pouvoirs d’une per- 
sonne nommée a titre de .commissaire en 
vertu de la Partie I de la_Loi our In on- 
(mites. 

(4) Le_'Ministre peut modifier, annuler Pouroirs du 
ou confirmer un ordre d’un inspecteur rela- Ministre 
tivement auquel- un avis est donné en vertu 
du paragraphe' (1) 
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' 

(a) after rcviewingthc order and afford- 
' ing’ to the person who gave the notice a 
reasonable opportunity to be heard, or 

(b) where theMinister has caused an in- 
quiry to be made under subsection (2), 
after receipt and review by him of a 
report of the inquiry. 

L 

(5) Proceedings under this sectiOn do not 
operate as a stay of an order made by an 
inSpectOr under section 17. . 

FEDERAL-PROVINCIAL AGREEMENTS 

Agreements 

19. The Minister may, with the approval 
of the Governor in Council, enter into 
agreements with one or more provincial 
governments iorthe purpose of facilitating 
the formulation, coordination and imple- 
mentation of policies and programs de- 
signed for the control and abatement of air 
pollution and, without restricting the gen- 
erality-of the foregoing, for the purpose of 
formulating and adopting for application 
throughout Canada, national ambient air 
quality objectives. 

Emission Standards 

20. (1) Where national ambient air 

quality objectives in relation to any air 

contaminant have, by an agreement en- 

tered into pursuant to section 19 with a 
province, been adopted for application 
within the province, the Minister may from 
time to time recommend to the Governor in 
Council with respect to each work, under- 
taking or business

‘ 

(a) in that province and within a 
particular industry defined by him, or 

(b) within any geographical area in that 
province defined by him and either 
within a particular industry or indus- 
tries defined by him or generally, 

Clean Air 

accords avec un ou' plusieurs gouverne- 

19-20 Enrz. II 

a) apres avoir examine l’ordre et- accordé 
a la personne qui a donné i’avis une pos— 
sibilité raisonnable de se faire entendre, 
ou - 

b) lorsque le Ministreya fait faire une 
enquéte en rvertu du paragraphs ’(2), 
apres qu’il a recu et examine 1e rapport 
d’enquéte. 

(5) Les procedures en vertu du present Les proce- 
article n’ont pas pour efi'et de suspendre durfs “9 

) 
- - 1 v - - - son pas 

lapphcation dun ordre etabh par un ins- “spasms 
pecteuren vertu deg Particle 17. 

acoonns ransaAux-raovmcmux 
Accords 

19. Le Ministre peut, avec l’approbation Accords 
du gouverneu-r en conseil, conclu’re des “9°?” provinces 

ments provinciaux aux fins 'de facil‘iter 

l’élaboration, la coordination et la mise en 
muvre .de lignes de conduite .et de pro- 
grammes destinés ‘a la lutte contre la pollu- 
tion atmosphérique et a lagréduction de 
cette pollution et, sans restreindre la portée 
générale de ce qui precede, aux fins de 
formuler et d’adopter pour application clans 
tout le Canada ‘ 

des objectifs natiOnaux 
afférents a la .qualité de l_’air ambiant. 

N ormes de dégagement 
20. (1) Lorsque des objectifs nationaux Rec'omman-

r 

afférents a la qualité de l’air ambiant rela- 
tifs a un agent de contamination deg l’air 
ont, par un accord conclu en application 
do ,l’article 19 avec une province, été 
adoptés pour application dans la province, 
1e Ministre peut, a i’occasion, recom- 
mander au gouverneur en conseil, relative- 
ment a cheque ouvrage, entreprise ou af- 

faire _

- 

a) dans icette province et dans une in- 
dustrie particuliere définie par lui, ou‘ 

b) dans unecpzone de cette province_défi.- 
nie par lui et soit dansune ou piusieurs 
industries particuliéres définies par lui, 

soit en, général,
' 
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specific emission standards that in 
' 

his 
opinion represent the maximum quantity 
or concentration of the air contaminant in 
relation to which the national ambient air 
quality objectives have been prescribed, 
both alone and in combination with any 
one or more other air contaminants referred 
to in the objectives, that may be emitted 
into the ambient air as a result of the 
operation of the work, undertaking or busi- 
ness without creating a significant risk that 
the concentration of that air contaminant 
in the ambient air in the geographical area 
in which the work, undertaking or business 
is situated, either alone or in combination 
with one or more other air contaminants 
referred to in the objectives, will exceed 
the maximum acceptable limit with respect 
to that air contaminant or combination of 
air contaminants. 

(2) In preparing specific emission 
standards for recommendation to the Gov- 
ernor in Council under subsection '(1), the 
Minister shall take into account 

(a) the rate of emission and the total 
quantity emitted into the ambient. air .of 
the air contaminant to which the 
stand relates, 

‘ both alone and in 
combination with any one or more other 
air contaminants, from other sources of 
air contaminant emission in the geo- 
graphical areas in which the works, 
undertakings and businesses in respect 
of which the specific emission standards 
are being prepared, are situated; and 
(b) in the case of works constructed 
after the national ambient air quality 
objectives in relation to the air con- 
taminant have been adopted for applica- 
tion within the province in which the 
works are situated, the best available 
technology for control of air pollution 
from like works, . 

and shall consult with the government of 
the province in which the works, under- 
takings and busin in respect of which 

C. 47 

les normes particulieres de dégagement 
qui, a son avis, représentent, pour l’agent 
de contamination de l’air relativement au- 
quel les objectifs nationaux afiérents a la 
qualité de_l’air ambiant ont été prescrits, 
considers tant seul qu'en combinaison avec 
un cu plusieurs autres agents de contamina- 
tion de l’air visés dans les objectifs, la 
quantité ou concentration maximale de cet 
agent qui peut em deg-gee dans l’air ambi- 
ant par suited'e l’execution de l’ouvrage ou 
de l’exploitation de l’entreprise ou afiaire 
sans que la concentration de cet agent de- 
contamination de l'air dans l'air ambiant 
de la lone dans laquelle se trouvent situés 
l’ouvrage, l'entreprise ou l'aifaire, que cet 
agent soit seul ou en combinaison .avec un 
ou plusieurs autres agents de contamina- 
tion de l’air visés dans'les objectifs, risq'ue 
de dépasser d'une maniere appreciable la 
limite acceptable maximale concernant cet 
agent de contamination de l’air cu cette 
combinaison d’agents de contamination de 
l’air. .

' 

(2) Lorsq' u_’il prépare des normes parti- 
culieres de dégagement .pour recommanda- 
tion au gouverneur en conseil en verhi du comm 
paragraphs (1), le Ministre doit tenir 
compte 

' ' 

a) du debit at de la quantité totale du 
dégagement dans l’air ambiant de 
l’agent de contamination de l’air au- 

-q'uel la norme se rapporte, con- 
sidéré tant'seul qu’en combinaison avec 
un -ou plusieurs autres agents de con- 

' 

tamination' de l’air, par d’autres sources 
de'dégagement d’agents de contamination 

'de' l’air dans les aones dans lesquelles 
sont situés les ouvrages, entreprises ou 

- afiaires relativement auxquels les names 
particuliere's de dégagement sont pre- 

' 

parées; et. ' 

b) dans le cas d’ouvrages construits 
apres que les objectifs nationaux affe- 

rents a la qualité de l’air ambiant rela- 
tifs a l’agent de contamination de l’air 
ont été adoptés pour application dans la 

' province dans laquelle sont situés les 

ouvrag, de la r'neilleure technique dis- 
ponible utilisée pour la lutte contre in 
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the specific emission standards" are being 
' pollution ‘atmosphérique dans des ou- 

prepared are situated; . 

“ 
- 'vrage‘s semblables, _ 

‘

_ 

' 

' 

- pet doit consulter lei gouvernement de la 
province dans la’quelle’ sont,situés les ou- 
vrages, entreprises ou aflaires relativement 
auxquels ,les normes particulieres de de- 
gagement s'ont préparées. 

,

’ 

Prescription 21. (1) The Governor in'C/ouncil may 21. (1) Le gouverneur en ,conseil- pent Prescription 
°f 8.1399150 prescribe as a specific emission. standard prescrire a titre 'de norme» particuliere de‘le'19’fl: 

5:33:38 any. such standard recommended by the dégagement toute norme de ce genre, re- (1‘33; 
commandée par letMinistre‘en application gazement Minister pursuant to section 20.. 

‘ 
- de Particle 20. 

Publication (2) Sous reserve du paragraphe (3),?ubiication (2) Subjectto subsection (3), a copy of 
each specific emission standard that the 
Governor in Council proposes to prescribe 
pursuant to subsection (1) shall 
published in the Canada Gazette; and no 
such emission standard may be so pre- 
scribed by the Governor in Council except 
after the expiration of sixty days follow- 
ing such publication thereof. 

be 
une copie de chaque norme- particuli‘ere de 
dégagement que le gouverneur en conseil 
se propose de prescrire en application du 
paragraphe (1) doit étre publiée dans la 
Gazette du Canada; et le gouvemeur en 
conseil ne peut ainsi prescrire de norme 
de dégagement de ce genre qu’aprés l’ex- 

piration d’un délai de soixante jours a 
partir de cette publication. 

(3‘) Lorsque, en raison des conditions at- Situation 
mosphériques préval-ant dans une partie critique 
d’une province clans laquelle des objectifs d9 “mm” 

(3) Where, by reason of atmospheric 
conditions in any part of a province, in 

Local 
emergency 

local which national ambient air quality objec- 
tives in relation to an air contaminant 
have, by an agreement entered into pur- 
suant to section '19, been adopted or for 
any other reason related to conditions in 
such a province cited by the Governor in 
Council in an order issued under this sub- 
section, he considers, the immediate pre- 
scription of specific emission standards 
recommended by the Ministerpursuant to 
section 20 with respect to works, under- 
takings and businesses in that province to 
be essential to meet an emergency in the 
province, subsection (2) does not apply 
in respect of any such specific emission 
standards that are prescribed within'five 
days after the making of such order; but 
any such specific emission standards are 
subject to negative resolution of Parlia— 
ment.

I 

nationaux afférents a la qualité de l’air 

ambient relatifs a un agent de conta- 
mination de l’air ‘ont, par un accord conclu 
en application de l’article 19, été adoptés, 
ou‘ pour toute autre raison ayant rapport 
aux conditions prévalant clans une telle 
province et'alléguée par le gouverneur en 
conseil dans un décret promulgué en vertu 
du présent paragraphs, ce demier estime 
qu’il est essential, *pour faire face a une 
situation critique dans la province, de 
prescrire immédiatement des normes par— 
ticulieres de dégagement recommandées par 
le Ministre en application de l’article 2O 
relativement aux ouvrages, entreprises on 
afi'aires dans cette province, le paragraphe. 
(2) nes’applique pas a l’égard de normes 
particulieres de dégagement de ce genre - 

qui sont prescrites d-ans les 'cinq jours qui 
suivent 1e jour 01‘1 ce décret est pris; toute— 
fois, toutes normes particulieres de dégageé 
ment de ce genre peuvent faire l’objet ‘ 

d’une résolution negative du Parlement, 
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Production and Importation 
Prohibition 22. No person shall produce for use or 

- oouaus'rmua 
Production at importation 

_ 
22. Nu] ne doit produire 'pour l’utili- Inter- 

sale in Canada or import into Canada any sation ou la vente au Canada, ni importer """“'" 
fuel that contains any element 'or additive au Canada, un combustible qui contient 
in a concentration that exceeds a ooneen- un element an un additif en une concen- 
tration prcribed with respect to that tration -qui dépasse une concentration 
element or additive in relation to uoh fuel prescrite pour oet élérnent ou cet additif 
for the purposes of this section. relativernent a. dc combustible aux line du 

prése'fit article. 

Regulations 
Regulations 23. The Governor in Council may make 

(a) prescribing for the purposes of sec- 
tion 22, with respect to_ any fuel, the 
maximum concentration therein of any 
element thereof or of any additive thereto 
that, in his opinion, if present in a 
greater concentration than that pre- 
scribed would result in a significant con- 
tribution to air pollution on the com- 
bustion of the fuel under ordinary cir- 
cumstances; and .

- 

(b) requiring persons who produce in 
Canada or import into Canada any fuel . 

(i) to maintain books and records 
necessary for the enforcement of eco- 
tion 22 and any regulations made 
under this section, 

' 

(ii) to submit samples of such fuel 
to the Minister, and ' 

(iii) to submit such inforniation to 
the Minister regarding the chemical 
composition of fuel produced 0r im- 

‘ ported by them and regarding analyti- - 

cal techniqu that may be used to 
detect and measure elements thereof 
and additives thereto as is from time 
to time required by the Minister. 

Seizure and Detention 
Seizure 24. (1) An inspector may .at any reason- 

Réglcmcnta 

19 

23. Le gouvcrneur en conseil peut éta- Réglernents 
regulations blir des reglenients 

a) prescrivant, aux fins de l’artiele 22, 
pour tout combustible, in concentration 
maximale de tout element de ce com- 
bustible ou additif a ce combustible qui, 
s’il s’y trouvait en une concentration 
plus grande que celle qui est prescrite, 
contribuerait, a son avis, d’une fagon im- 
portante a la pollution atmosphérique 
lors de la combustion du combustible 
'dans des conditions normales; et 
b) geant des personnes qui produi- 
sent au Canada on importem au Cana- 
'da un combustible 

(i) q'u’elles tiennent lea livres et les 
registres necessaires a l'application de 
Particle 22 et de tous réglements 
établis en vertu du present article, 
(ii) qu’elles soumettent au Ministre 
d éehantillons de ce combustible, et 
(iii) _qu'elles soumettent au Ministre 
lea renseignements relatifs a la com- 
position ohimique du combustible 
qu’elles produisent ou important et 
aux techniques analytiques qui peu- 
vent _étre utilisées pour détecter et 
mesurer ses'éléments et les additifs 
qu’il contient, que le Ministre requiert 
a l’occasion. 

at rétantion 

24. (1) Un inspecteur pent h tout mo- Saiaie 
able time seine any fuel that be reason- mentra'isonnable tout combustible 
ably believes has been produced in Can- lorsqu’il a dee'raisons de cmire qu’il a été
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c. 47;- 

ada 'or‘ imported into Canada in contra-' 
vention of section 22. 

(2) No fuel seized pursuant. to su-b-’ 

section (‘1) shall be detained after the 
expiration of sixtydays from the. day of 
seizure, unless before that time 

- (a) the fuel has been forfeited’pursuant 
to section 26; - 

(b) proceedings have been instituted in 
respect Of the contraventiou in relation 
to which the fuel was seized, in which 
event the fuel may be detained until the 
proceedings are finally concluded; or 
(6) notice of an application for an order 
extending the time during which the fuel 
may be detained has been served in 
accordancewith section 25. 

(3) Fuel seized by an inspector pur- 
suant to subsection (1) may, at the option 
of an inspector, be kept or stored in the 
place where it was seized or may be re- 
moved to any other place by or at the 
direction of an inspector. ‘ 

(4) Except with the authority of an in- 
spector, no person shall remove, alter or 
interfere in any way with any fuel seized 
under this Act by an inspector but an 
inspector shall, at the request of ’_a person 
from whom any fuel was so seized, furnish 
a sample thereof to that person for an- 
alysis. 

25. (1) Where proceedings have not been 
instituted in respect of the contravention 
in relation to which fuel was seized and 
detained pursuant to section 24, the 
Minister may, before the expiration of 
sixty days from the day of seizure 
and upon the serving of prior notice 
in accordance with subsection (2) on the 
owner of the fuel or onthe person in whose 
possession the fuel was at the time of 
seizure, apply to a magistrate within whose 
territorial jurisdiction the seizure was made 
for an order extending the‘time during 
which the fuel may be detained. 
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produit auCanada ouirnporté au Canada 
en centravention de Particle 

19-20 am. 1; 

(2) Aucun combustible saisi en appli- Retention 
cation‘du paragraphs (1) ne‘jdoit étre re—

' 

tenu apres l'expirationhdes soixante iours ‘ 

qui s-uivent la date de la saisie, a mains. 
que dans ce déla’i" 

a) le combustible n’ait été confisqué en 
application dje l’article 26; 
b) des procedures n’aient ‘été intentées 
relativement a l’infraction pour laquelle 
1e combustible a été saisi, auquel cas 1e 
combustible peut étre retenu jusqu’a la 
conclusion definitive des procedures; on 
c) avis d’une demande d’ordonnance 
prorogeant le délai durant lequel 1e com- 
bustible p'eut étre retenu n’ait été si- 
gnifié en conformité de l’article 25. 

(3) Le combustible saisi par un inspec- 
teur en application do paragraphs (1) peut, 
au choix d’un inspecteur, .soit étre gardé 
ou entreposé la coil a été saisi, soit etre 
transporté‘a un antre endroit par un ins- 
pecteur ou sur son ordre. - 

(4) Sauf avec l’autorisation d'un ins- 
pecteur, nul ne doitmenlev‘er ou modifier 
un combustible saisi par un inspectcur en 
vertu de la présente loi ni rien fairs d’au- 
tre qui afiecte on tel combustible; mais 
un inspecteur doit, s lademande du saisi, 
lui en fournir un échantillon'pour analyse. 

25. (1) Au cas ou des procedures n’ont 
pas e’té intentées relativement a une in- 
fraction pour laquelle du combustible a 
été saisi et retenu en application 
do l’article 24, is Ministre‘ pent, avant 
l’expiration des soiXante jours qui sui- 
vent la date de la saisie et sur significa- 
tion d’un avis préalable en conformité du 
paragraphs (2) au propriétaire du combus- 
tible on a la personne qui en avait la pos— 
session au moment de la saisie, demander 
a un' magistrat dans le ressort duquel la 
sais-ie a été pratiquée, 'de rendre one Or-' 
donnance prorogeant le déla‘i durant lequel 
le combustiblepeut etre retenu. 

Entreposage 

Interdiction 
d’enlever, 
etc.,1e 
combustible 
saisi 

Demands de 
prorogation 
du délai de 
rétention
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(2) The notice referred to in subsection 
( 1) shall be served by personal service at 
least five clear days prior to the day on 
which the application is to be made to the. 
magistrate or by registered mail at least - 

seven clear days prior to that day and 
shall specify ' 

- - 

(a) the magistrate to whom the applica- 
tion is to be made; -

- 

(b) the place where and the time when 
the application is to be heard, which time 
shall be not later than ten days after ser- 
vice of the notice; 
(c) the fuel in respect of which the ap- 
plication is to be made; and 
(d) the evidence upon which the Minis- 
ter intends to rely to show why the time 
during which the fuel may be detained 
should be extended. 

(3) Where, upon the hearing 'of an appli- 
cation made under subsection (1), the 
magistrate is satisfied that the fuel seized 
should continue to be' detained, he shall 
order that the fuel be detained for such 
additional period of time as he deems ' 

proper and that upon the expiration of such 
period of time the fuel be restored to the 
person from whom it was seised or to any 
other person entitled to posseaion thereof 
unless before the expiration of such period' 
of time paragraph (a) or (b) of subsection 
(2) of section 24 applies. 

(4) Where, upon the hearing of an appli- 
cation made under. subsection (1), the 
magistrate is not satisfied that the fuel 
should continue to be detained, he shall 
order that the fuel be restored to the person 
from whom it was seized. or to any other 
person entitled to possession thereof upon 
the expiration of sixty days from the day 
of seizure unless

' 

(a) before the expiration of such period 
of time paragraph (a) or (b) of subsec- 
tion (2) of section 24 applies; or 
(b) at the- time 'of the hearing such 
period of time has then expired in which 
event he shall order the. restoration 

C. 47 

(2) Davis msntionné au paragraphe (l) Avis 
doit faire l'objet d’une signification h per- 
sonne, cinq jours francs au moins avant 
la. date do presentation de la demande au 
magistrat ou doit étre signifié par lettre 

recommendée, sept jours francs au moins 
avant'cette date; oet avis doit specifier 

' 

a) le magistrat auquel la demande sera 
présentée; _- 

b) l’endroit et le—mbment'de l’audition 
de la demande, qui ne doit pas avoir 
lieu plus de dix jours apres la significa- 
tion de l’avis; 
o) la combustible relativement auquel 
1a demande sera présentée; et 
4) la preuve sur laquelle le Ministre 
entend se fender pour démontrer pour- 

' 

- q'uoi le délai durant laquelle combusti- 
ble pout étre retenu devrait etre pro- 
rogé. 

21 

' (3) LorsQue, su_r audition d’une deman. Ordonnance 
de présen'tée en vertu duparagraphe (1) , le 
magistrat est convaincu que la' retention .cmdée 
du combustible saisi devrait se poursuivre, 
il doit ordonner. que le combustible soit re- 
tenu durant le délai mpplémentaire qu’il 

juge convenable et qu'h l’expiration de ce 
délai, i1 soit restitué au saisi on a toute 
autre personne ayant le droit d’en pren- 
dre possession, h moins qu’avant l'expi- 

ration de ce délai l’alinéa a) on l'alinéa 
b) du paragraphe (2) de l’article '24 ne 
s’applique.- ' -

. 

de preroga- 

i4) Lorsque, sur audition d’une demande Ordonnsnoe 
présentée en vertu du paragraphs (1),}: 
magistrat n’est pas convaincu que la — 

ten'ti'on du combustible devrait se poursui- 
vre, il-doit ordonner que le combustible 
soit restitué a'u saisi on i toute autre per- 
sonne ayant le droit d’en prendre posses: 
sion, t. l’expiration des' soixante jours qui 
suivent la s'aisie h moins 

a) qu’avant l’expiration de ce délai l’ali- 
néa a) ou l’alinéa b) du paragraphe (2) 
de Particle 24 ne s'applique; on 
b) qu’au moment de l’audition -ce délai 
ne soit expire, auquel cas il doit en 
ordonner la restitution immediate an 
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~ thereof ' forthwith to the person from 
whom it was seized or to. any other per- 
son entitled to possession thereof. 

Forfeiture 

26. (1) Where an inspector has seized 
any fuel pursuant to subsection (1) of sec- 
tion 24 and the owner thereof or the person 
in lawful possession thereof at the time'of 
seizure consents in writing to the forfeiture 
thereof, Such fuel is thereupon forfeited to 
Her Majesty. ' 

(2) Where a person is convicted of an 
ofi'ence under this Act and any fuel seized 
pursuant to subsection (1) of section 24 by 
means of or in relation to which the ofience 
was committed is then being detained, such 
fuel 

(a) is,‘upon such conviction, in addition 
to any punishment imposed for the 
offence, forfeited to Her Majesty if such 
forfeiture is directed by the court; or 
. (b) shall, upon the expiration of the time 
for taking an appeal from the conviction 
or upon the final conclusion of the pro- 
ceedings, as the case may be, be restored 
to the person from whom it was seized or 
to any other person entitled to posses- 
sion thereof. 

GENERAL 
Inspectors and Analysts

, 

27. The Minister may designate any 
person as an inspector or analyst for the 
purposes of this Act. 

28. (1) An inspector may at any rea- 
sonable; time 

(a) enter any area, place or premises 
that is or forms part of a federal work, 
undertaking or business, other than a 
private dwelling place or any part of 
any such area, place or premises that 
is designed to be used and is being used 
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saisi ou atoute autre personne ayant le 
droit' d’en pr’endre possession. 

Confiscation 
'26. 

( 1) Lorsqu’un inspecteur a saisi un 
combustible en application du paragraphe 
(1) de l’article 24 et que son propriétaire 
ou la personne qui l’avait légalement en 
es possession au moment de la saisie con- 
sent; par ‘écrit a sa confiscation, ce comé 
bustible est dés lors confisqué au profit 
de Sa Majesté. . 

(2) Lorsqu’une personne est déclarée 
coupable d’une infraction prévue par la 
présente .loi et qu’un combustible, saisi on 
application do paragraphs (1) de Particle 
24 et ayant fait directernent ou indirecte- 
mentl’objet de l’infraction, est alors retenu, 
ce combustible , _ 

a) est, sur cette declaration de culpa— 
bilité, en ans de tout‘e peine imposée pour 
l’infraction, cbnfisquéau profit de Sa 
Majesté si cette confiscation est ordon« 
née par le tribunal; on 

19—20 Em. '11 

Confiscation 
sur con- 
sentement 

Confisca-
. 

tion sur 
ordonname 
du tribunal 

b) doit, dés l’expiration du ldélai fixé
’ 

pour interjeter appel de la declaration
‘ 

de culpabilité cu des la conclusion défi- 
nitive des procédures, selon 1e cas, étre 
restitué au saisi on s touts autre per— 
sonne ayant le droit d’en prendre pos— 
session. 

DISPOSITIONB Géfim 
Inspecteurs st analystes 

27. Le Ministrépeut désigner toute per— 
sonne a titre d’inspecteur ou d’analyste aux 
fins de la présente loi. 

28. (1) Un inspecteur peut, a tout mo- 
ment raisonnable, . 

‘

- 

'a) entrer dans tOute zone, tout lieu on 
local qui est un ouvrage, une entreprise 
ou une‘ affairs relevant de la juridiction 
fédérale ou ‘qui en fait partie, autre 
qu’lme résidence particuliere ou une par- 
tie d’une telle zone, d’un tel lien on local 

Designation . 

Pouvoirs 
des inspece 
teurs
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as a permanent or temporary private 
dwelling place, in which he reasonably 
believes there is being or has been car- 
ried on any activity that may result or 
has resulted in the emission into the 
ambient air of an air contaminant and 
examine and take samples of any mate— 
rials used in or resulting from the activ- 
ity carried on therein; 
(b) enter any area, place or premises 
that is or forms part of a federal work, 
undertaking or business, other than a 
private dwelling place or any part of 
any such area, place or premises that is 
designedtobeused andisbeingused 
as a permanent or temporary private 
dwelling place, in which any construc- 
tion, alteration or extension of a work 
or works described in section 15 is being 
carried on and conduct such inspections 
of the work or works being constructed, 
altered or extended as he deems neces- 
sary in order to determine whether any 
plans and specifications submitted to an 
inspector, and any modifications required 
by an inspector, are being complied 
with; and 
(c) enter any area, place, premises, 
vehicle or vessel other than a private 
dwelling place or any part of any such 
area, place, premises, vehicle or vessel 
thatisdesignedtobeusedandisbeing 
used as a permanent or temporary 
private dWelling place, in which' he 
reasonably believes any fuel is being 
produced or there is any fuel that has 
been produced in Canada or imported 
into Canada in contravention of sec- 
tion 22,- and examine any fuel found 
therein in bulk or open any container 

' found therein that he has reason to 
believe contain any fuel and take 
samples thereof. .' 

CI 

qui est concue. pour the utilisée et est 
utilises h titre de residence particuliere 
permanente ou temporaire, lorsqu’il a 
des raisons de croire que l’on s’y livre 
ou que l’on s’y est livré t une activité 
qui peut entrainer on a entralné lo d6- 
gagement, dans l’air ambient, d'un agent 
de contamination de l'air, et examiner 
toutes matieres utilisées dans l'activité 
a laquelle on §y__livre ou resultant de 
cette activitéfet cn' prélever des échan- 
tillons; 

b) entrer dans toute zone, tout lieu cu 
local qui est un ouvrage, une entreprise 
ou u'ne afiaire relevant de la iuridiction 
fédérale ou qui en fait partie, autre 
qu’une residence particuliere ou une par- 
tie d’une telle zone, d’un tel lieu cu local 
qui est congue pour étre utilisée et est 
utilises L titre de residence particuliere 
permanente ou temporaire, on You cons- 
truit, modifie ou agrandit un on plu- 
sieurs ouvrages visés a l’article 15, et 
diriger les inspections de l’ouvrage ou 
des ouvrages en voie de construction, de 
modification on d’agrandissement, selon 
qu’il 1e juge nécessaire en we de deter— 
miner si l'on se conforme a tous plans 
et devis soumis h un inspecteur et a 
toutes modifications requises par un ins- 
pecteur;'et 

c) entrer dans toute acne, tout lieu, local, 
véhicule cu bateau autre qu’une rési» 
dence particuliére ou que toute partie 
-d'une telle sone, d’un tel lieu, local, vehi- 
cule ou bateau qui est concue pour étre 
utilisée et est utilisée a titre de residence 
particuliere permanente ou temporaire, 
lorsqu'il a des raisons de croire que l’on 
y produit du combustible ou qu’il s’y 
trouve du combustible qui a été pro- 
duit au Canada ou importé au Canada 
en contravention de l’article 22, et exa- 
miner tout combustible qui s’y trouve 
en vrac on ouvrir tout recipient qui s’y 
trouve-s’il a des raisons de croire qu’il 
contient du combustible 'et en prélever 
des édiantlllons. 

(2) Un_ inspecteur qui légalement entre Lirres, 
dans toute zone, tout lieu, local, véhicule df‘lgen“ 
ou baisau en application du paragraphe e m " 

Books, (2) An inspector who lawfully enters 
documenu any area, place, premises, vehicle or vessel ““ "1”" pursuant to subsection (1) may require 
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any person found therein to produce for (1) peut requérir’ tents 'perscnne qui s’y 
inspection or for the purpose, of obtaining trouve de produire, pour fins d”inspection 
copies. thereof or extracts therefrom, any on pour perme‘ttre d’en prendre des copies 
books or other, documents or papers con- ‘ou extraits, tous livres cu autres docu- 
cerning any matter relevant to the. mentsou pieces concernant toute question 
administration of-this Act or the regula- pertinente a l’application de la présente 
tions. ' 

‘ 

loi ou des réglements. 

Certificate 29.- (1) An inspector shall be furnished 29. (1) Un inspecteur doit étre pOurvu Certificarde 
of 

, I 
with a certificate of his designation as an d’un certifies-t attestant sa designation 5 ‘lés‘gmt‘m‘ des‘gnatm" inspector and on entering any area, place, titre d’inspecteur et,_en entrant dans toute 
premises, vehicle or vessel referred to in zone, tout lieu, local, véhieule ou bateau 
subsection (1) of section 28 shall, if so mentionné au paragraphe (1) de Particle 
required, produce the certificate to the 28, ii doit, s’il en est requis, produire le 
person in charge thereof. certificat a la pcrsonne qui en a la charge. 

'mmance (2) The owner or person in charge of (2) Le proprie’taire ou la personne en Aidvé 
‘0 any area, place, premises, vehicle or vessel charge cl’une zone, d’un lieu, local, véhi- “0mm” "Week" 

referred to in subsection (1) of section 28 cule cu bateau mentionnés au paragraphs Impede“- 
and every person found therein shall give _(1) de l’article 28 et toute personne qui 
an inspector all reasonable assistance in s’y trouve doivsnt fournir toute l’aide rai- 
his power to enable the inspector to carry sennable enleur pouvoir a l’inspecteur pour - 

out his duties and functions under this lui permettre d’exereer ses functions en 
Act and the regulations and shall furnish vertu de la présente loi et des reglements 
him with such information with; respect to at lui fournir, en ce qui‘concerne l’appli- 
the administration 

, 
of this Act and the cation de‘la presents 101 et des réglements, 

regulations as he may reasonably, require. 108 renseignements qu’il peut raisonnable- 
ment exiger. 

Obstruction 30. (1) No person shall obstruct or 30. (1) Nul neidoit s’opposer ni fairs Opposition 
Pf hinder an inspector in the carrying out of obstacle a ~un inspecteur clans l’eirercice & 
Inspect” his duties or functions under this Act. des fonctions que lui confére la présente 

loi. 

False (2) No person shall knowingly make a. . (2) Nu] ne doit faire sciemment, oraie— Fausses_ “tatements false or misleading statement, either ver- ment‘ on par écrit, de declarationfausse‘1‘aclaratlomi 

iii-uiilatiuns 

bally or in writing, to an inspector or 
other person engaged in carrying out his 
duties or functions under this Act.- 

Regulations 
31. The Governor in Council may make 

regulations 

(a) prescribing 
(i) substances and classes of sub— 
stances, 
(ii) quantities and concentrations’of 
substances and classes of substances 
in air, and

7 

(iii) treatments, processes and changes
_ 

of air 
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cu trompeuse a un inspecteur on a une au— 
trepersonne dans l’exercice des fonctions 
que leur confers la présente loi. 

Réglements 
31. Le gouverneur en conseil peut éta— Réglements 

blir des reglements 
a) prescrivant 

(i) les substances et categories de sub- 
stances, ‘ 

(ii) les quantités et concentrations 
clans l’air des substances et des cate- 
gories de substances, 

_ 

et‘ 

(iii) les trai‘tements, transformations 
et modifications de l’air
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for the purposes of subsection (2) of ‘ 

section 2; r 

', 

(b) prescribing the basis on which any 
information requested by the Minister 
pursuant to section 6 isto be submitted. , . 

to him and the form and manner in " 

- which it is to be so submitted; 3 

(c) respecting the method of analysis of 
samples of material emitted into the 
ambient air that are provided to the 
MiniSter. pursuant to section ,6; 
(d)' respecting the duties of inspectors 
and analysts, the taking of samples and 
the making of analyses for the purposes 
of this Act; ' ' 

(e) prescribing anything that, pursuant 
to «any other provision of this Act, is to 
be prescribed by the Governor in Coun- 
oil; and ‘

i 

(1') generally for carrying'out the pur- 
poses and provisions of this Act. 

Notice 

32. Where by this Act the Minister or 
an inspector is authorized to request or 
require anything of any person, to prohibit 
any action by any person or to direct any 
action to be taken or the discontinuanCe of 
any operation by any person, notice of any 
such request, requirement, prohibition or 
direction maybe given'by: registered letter 
addressed torthe person to Whom it is in- 
tended to be given at his latest known, 
address. 

Ofiences 
33. (1) Any person who'violates sub- 

section (1) or (2) of section 9 is guilty 
of an offence and is liable on summary 
conviction to a fine not exceeding two 
hundred thousand dollars for each offence. 

(2) Any person who violatessection 22 
is guilty of an ofience and is tliable on 
summary conviction to a fine not exceed- 
ingfive thousand’rdollars for-reach Offence. 

C. 47 

auxfin’s du paragraphs (2,) de Particle 
2; - 

,

r 

b), prescrivantsur quelle base et selon 
quelle procedure les renseignements de— 
mandés. par le Ministre en application 
de l’article 6 doivent lui étre soumis; 
c) Concernant la methods a suivre pour 
l’analyse dos échantillons de matiéres dé- 
gagées dans l’air ambient ‘qui sont four» 
nis au Ministien‘ application de l’ar- 

t‘icle 6; ,
t 

id) concernant les fonctions des inspec- 
teurs et des analysites, le pré’lévement 
des échantillons et les travaux d’analyse 
aux fins de la présente loi; 7 

e) prescrivant toute chose qui, en ap- 
plication de toute autre disposition de 
la présente. loi, doit é'tre prescrite par le 
‘gouverneur en conseil; et

I 

f),lvisa'nt, en'général, a la realisation 
dos objets‘ et a l'applieation des disposi- 
tions de la présente loi.

L 

Avis 

32. Lorsque, ‘en‘vertu de la présente loi, 

le Ministre ou un inspecteur est autorisé a 
réclamer ou a exiger quelque‘chose d’unc 
personne, a lui interdire de prendre une 
mesure on a lui ordonner de prendre une 
mesure ou de cesser une operation, avis 
d’une tells demands, exigence, interdiction 
ou d’un tel ordre peut étre donné par lettre 
recommandée adressée a la. derniére adresse 
connue ds la personne a laquelle il est 

destiné; 

Infractions 

33. (1-) Quiconque enfreint le paragra- 
ph‘e (1) ou le paragraphe (2) de l’article 
9 est coupable d’une infraction et passi< 

té, d’une amende de deux cent mille dollars 
an plus pour cheque infraction. 

(2) Quiconque enfreint l’article 22 est 

coupable d’une infraction at possible, sur 
declaration so‘mmaire de culpabilité, d’une 
amende de cinq mille dollars an plus pour 
chaque infraction. _ 

975' ‘ 

ble, sur declaration sommaire de culpabili—' 
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(3) Any person to whom an order of an 
inspector made under section 17 is directed 
who fails or refuses to comply therewith is 
guilty of an ofi'ence and is liable on sum- 
mary conviction to a fine not exceeding five 
thousand dollars for each ofi'ence. 

(4) Where an ofl'ence under subsection 
(2) or (3) is committed on more than one 
day or is continued for more than one day, 
it shall be deemed to be a separate ofl'enee 
for each day on which the ofience is com- 
mitted or continued. 

34. (1) Any person who 
(a) fails to provide the Minister with 
infomiation requested by the Minister 
pursuant to section 6 or fails to provide 
the Minister with such information on a 
regular basis prescribed by the Governor 
in Council and in a form and manner so 
prescribed where the Minister has so re- 
quired. 
(h) fails to provide the Minister with 
samples requested by him pursuant to 
section 6, 

(c) operates a federal work, undertaking 
or business in such a manner that fuel 
that 

(i) fails to comply with a standard 
prescribed pursuant to paragraph (a) 
of subsection (1) of section 14, or 
(ii) contains an additive in a concen- 
tration that exceeds a concentration 
prescribed pursuant to paragraph (b) 
of that subsection with respect to that 
additive, 

that is applicable to the work, undertak- 
ing or business is thereby consumed, 
(d) fails m submit to an inspector any 
plans and specifications required of him 
pursuant to subsection (1) of section 
15, or 
(c) constructs, alters or extends any work 
described in subsection (1) of section 15 

(i) otherwise than in accordance with 
any plans and specifications submitted 

Clean Air 

(3) Toute personne qui omet ou refuse 
de se conformer a un ordre établi par un 
inspecteur en vertu de l’article 17 et qui lui 
est adressé, est coupable d’une infraction 
et passible, sur déclaration somrnaire de 
culpabilité, d’une amende de cinq mille 
dollars au plus pour chaque infraction. 

(4) Lorsqu’une infraction prévue au pa- 
ragraphe (2) ou au paragraphe (3) se 
répéte a des jours difi‘ércnts ou se poursuit 
durant plus d’un jour, .elle est censée cons- 
tituer une infraction distincte pour ehaque 
jour pendant lequel elle se répéte ou se 
poursuit. 

34. (1) Est coupable d'une infraction et 
passihlc, sur declaration sommairc dc cui- 
pabilité, d'une amende de cinq mille dollars 
au plus, quiconque 

a) omct dc fournir au Ministre lcs ren- 
seigncmcnts qu'ii a deinandés en appli- 
eation de l'urtiele 6 ou de lui fournir 
dc tels rcnseigncments aux inter-vanes 
réguliers prescrits par le gouvcrneur en 
conscil ct, si le Ministre l'a exigé. en 
unc forme et d'une maniere ainsi pres-- 

critcs, 

b) omct dc fournir au Ministre les échun- 
tillons qu'il a demandcs en applicatiOn 
dc l’articlc 6, 

c) exécute cu cxploite un ouvragc. une 
entreprisc ou unc afi'nirc relevant de in 
juridietion fédérale d'une monicrc tellc 
qu'ils consommcnt du combustible 

(i) qui n'est pas conformc a une nor- 
me prescritc cn application do l'alinéa 
a) du paragraphe (1) dc l’article 14 
et qui lcur est applicable, on 
(ii) qui conticnt un ndditif en une 
conCent-rntion qui dépasse une con- 
centration prescrite en application dc 
l'alinéa 1:) dc cc paragraphe relative- 
ment a cot additif et qui leur est ap- 
plicable, 

(I) onu-t dc soumettre a un inspecteur Il'n' 

plans ct devis qu'il a exigés en applica- 
tion du paragraphs (1) de l'article 15. 
cu 
e) construit. modifie ou agrandit un 
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Order to 
refrain 

Proof of 
offence 
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. C. 47 - 27 

to an inspector in accordance with a 
requirement made under that subsec- 
tion, or with any such plans and speci- 
fications as required to be modified by 
any order made under subsection (2) 
of that section” that has not been re- 
scinded under subsection (4) of section 
18, or 
(ii) contrary to any order made under 
subection (2) of that section that has 
not been rescinded under subsection 
(4) of section 18 and that prohibits the 
carrying out of such construction, 
alteration or extension, 

is guilty of an ofience and is liable on sum- 
mary conviction to a fine not exceeding five 
thousand dollars. 

(2) Any person who violates subsection 
(4) of section 24 or section 30 or any regu- 
lation made under paragraph (b) of sec- 
tion 23 is guilty of an ofience punishable 
on summary conviction. 

35. Where a person is convicted of an 
offence under this Act, the court may, in 
addition to any punishment it may impose, ' 

order that person to refrain from any 
further violation of the provision of the Act 
or regulations for the violation_of which he 
has been convicted or to cease to carry on 
any activity specified in the order the 
carrying on of which, in the opinion of the 
court, will or is likely to result in any . 

further violation thereof. 

36. In a prosecution for an‘ofience under 
this Act, it is sufficient proof of the ofience 
to _establish that it was committed by an 
employee or agent of the accused whether 
or not the employee or agent is identified 
or has been prosecuted for the ofi'ence, un- 
less the accused establishes'that the ofience 
was committed without his knowledge or 
consent and that he exercised all due dili- 
gence to prevent its commission. 

ouvrage vise au paragraphe (1) de l’ar- 
ticle 15 

(i) autrement que conformément a des 
plans at devis soumis 5 un inspecteur 
conformément 1 nos condition imposée 
en vertu de ce paragraphe, ou i. do 
tels plans et devis qu'un ordre, établi 
en vertu du paragraphe (2) de cet 
article qui n’a pas été annulé en' vertu 
du paragraphs (4) de l’article 18, exi- 
ge de modifier, ou 
(ii) contrairement a un ordre établi en 
vertu du paragraphs (2) de cet article 
qui n’a pas été annulé en vertu du 
paragraphe (4) de l'article 18 et qui 
interdit- la realisation de cette cons- 
truction, de cette modification on de 
cet agrandissement. ' 

(2) Est coupable d'une infraction punis- Idem 
sable sur declaration sommaire de culpa- 
bilité quiconque enfreint 1e paragraphe (4) 
de l’article 24 ou l'article 30 on tout ragle- 
ment établi en vertu de l’alinéa b) de 
l'article 23. 

35. Iorsqu’une personne t déclarée Iniouction 
coupable d'une infraction prévue a la pré- 
sente loi, le tribunalpeut, en sus de toute 
peine qu’il peut imposer, ordonner a cette 
personne de s’abstenir de commettre de 
nouveau la violation de la disposition de 
la loi ou des reglements dont elle a été 
déclarée coupable, ou de cesser toute acti- 
vité spécifiée dens l’ordonnance et dont la 
poursuite, de l’avis du tribunal, entrainera 
ou risque fort d’entrai‘ner une nouvelle 
violation de cette disposition. 

36. Dans une poursuite pour une in- Erem‘e {19 
fraction prévue par la présente loi, il sufit, “nmmm‘ 
pour établir l’infraction, de prouver qu’elle 
a été commise par un employé ou un man- 
dataire de l’accusé, que cet employé ou 
mandataire soit on non identifié ou qu'il 
ait été poursuivi ou non pour cette infrac- 
tion, a mains que l’accusé n’établisse d'une 
part que l’infraction' a été commise sans 
qu'il 1e sache ou y consente et d’autre part 
qu'il s'est dfiment appliqué a prévenir sa 
commission. _ _ 
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37. Proceedings in respect of an of- 
fence under this Act may be instituted at 
any time within two years after the time 
when the subject matter of the proceedings 
arose. 

38. Any complaint or information in 
respect of an offence under this Act may 
he heard, tried or determined by a court 
if the accused is resident or carrying on. 
business within the territorial jurisdiction 
of that court although the matter of the 
complaint or information did not arise in 
that territorial jurisdiction. 

39. (1) Notwithstanding that a prosecu- 
tion has been instituted in respect of an 
offence under subsection (1), (2) or (3) of 
section 33, the Attorney General of Canada 
may commence and maintain proceedings 
to enjoin any conduct that constitutes an 
offence under any of those subsections. 

(2) No civil remedy for any act or omis- 
slnn is suspended or affected by reason 
that the act or omission is an offence under 
this Act. 

Evidence 
40. (1) Subject to this section, a certif— 

ll'att- of an analyst stating that he has 
analyzed or examined a sample submitted 
to him and stating the result of his analysis 
or examination is admissible in evidence in 
any prosecution for a violation of this 
Act and in the absence of evidence to the 
contrary is proof of the statements con- 
tained in the certificate without proof of 
the signature or the oflicial character of 
the person appearing to have signed the 
certificate. 

(2) The party against whom a certificate 
of an analyst is produced pursuant to sub- 
section (1) may, with leave of the court, 
require the attendance of the analyst for 
the purposes of cross-examination. 

Clean Air 19-20 Ema. II 

37. Des poursuites pour une infraction Prescription 
prévue a la présente loi peuvent étre insti- "9“ . 

tuées a tout moment dans un délai de "’"m'k‘" 
dcux ans aprés la date oi: s'est produit le 
fait qui a donné lieu aux poursuites. 

38. Toute plainte ou dénonciation rela- Irmtruc’cion 

tivé i). une infraction prévue par la pré- gram-“um 
sente loi peut étre cntendue, instruite ou 
jugée par un tribunal si l'accusé réside ou 
fait des affaires dans le ressort dudit tri- 
bunal meme si 1e fait qui a donné lieu a 
la plainte ou a la dénonciation ne s’est pas 
produit dans ce ressort. 

39. (1) Nonobstant 1e fait qu’une pour- Lt-N _ 

suite a été intentée relativement a une in- T'Z"“"‘i"“ 
. n t-mpet-he-nt 

fraction en vertu du paragraphe (l), du M5,,“ 
paragraphe (2) on du paragraphe (3) de injouction 
l'artiele 33, 1e procureur général du Cana- 
da peut intenter et continuer des procé- 
(lures en vue d’interdire une conduite qui 
constitue une infraction aux termes de 
l’un quel-conque de ces paragraphes. 

(2) Aucun recours devant les tribunaux Le recours 
civils pour un acte ou une omission n'est ‘tkfi‘l'antlei 
suspendu ou affecté du fait que cet acte cir:_l’l‘;':‘.:; 
ou cette omission constitue une infraction pa, afiecté 
a la présente loi. 

Preuve 

40. (1) Sous réserve des dispositions du (trust-at 
présent article, un certificat d’un analyste "“Mh‘te 
déclarant qu’il a analysé ou examiné un 
échantillon qui lui est soumis et indiquant 
le résultat de son analyse ou examen est 
recevable en preuve dans toute poursuite 
pour une violation de la présente loi et, 

en l’ahsenee de preuve contraire. fait preu— 
ve dc déclarations conteuues dans le certi- 
ficat sans qu’il soit nécessaire de prouver 
la signature de la personne par laquelle il 

parait avoir été signé ni la qualité ofiicielle 
de cette personne. 

(2) La partie centre laquelle un certifi- lI’ri-sence de 

cat d'analyste est produit en application “Ml-V3“ 

du paragraphe (1) peut, avec l’autorisa- 
tion du tribunal, exiger la presence de 
l’analyste pour contreu-interrogatoire. 
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(3) No certificate shall be received in 
evidence pursuant to subsection (1) unless 
the party intending to produce it has 
given to the party against whom it is 
intended to be produc reasonable notice 
of such intention together with a copy of 
the certificate. ' 

Report to Parliament 
41. The Minister shall, as soon as pos- 

sible after' the end of each fiscal year, 
prepare a report on the operations under 
this Act for that year, and the Minister 
shall cause such report to be laid before 
Parliament forthwith upon the cornple-I 
tion thereof, or, if Parliament is not then 
sitting, on any of the first fifteen days 
next thereafter that Parliament is sitting. 

COMING INTO FORCE 

c- 47' 

(3) Aucun certificat ne doit étre recu Présris 
en preuve en application du paragraphe 
(1), a moins que la partie qui entend le 
produire n’ait donné a la partie 5 laquelle 
elle entend l’opposer, un préavis sufiisant 
de son intention de le faire, assorti'd’une 
copie du certificat. ' 

- Rapport au Poi-lament 
41.'I_Je Ministre doit, dés que possible Rapport an 

apré la fin de chaque année financiére,I 
préparer un rapport sur les opérations 
effectuées en vertu de la présente loi au 
cours de cette année, et le faire déposer 
devant le Parlement dés qu’il est terminé 
011', si la Parlement ne siége pas s cc mo- 
ment-la, l’un des quinze premiers jours ou 
il siége par la suite. 

' amniia' EN VIGUEUB 
42. La présente loi entrera en vigueur H-ulréucn 

a une date qui sera fixée par proclama- "MW"? 
tion. 

42. This Act shall come into force on a 
day to be fixed by proclamation; 

Commence- 
-mcnl 

QUEEN'S PRINTER FOP CANADA 9 INIPBIMEUR DE LA REINE POUR LE CANADA 
- OTTAWA. 1971 
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NATIONAL AIR QUALITY OBJECTIVES 

-Press Release of 
October 21, 1971



news relegsg 
l* EnVironment Environnement 

Canada _ 
Canada ' 

NOT FOR RELEASE BEFORE 
2:00 P.M. E.s.T. 
THURSDAY, 21 OCT 1971 

NATIONAL AIR QUALI'I-‘Y' OBJECTIVES PROPOSED 

The Honourable Jack Davis, Minister.of the Environment, 

today announced proposaiNational Aicuality Objective for 
five major air pollutants: sulphur dioxide, particulate matter, 

carbon monoxide, photo—chemical oiidants and hydrocarbons. 

Mr. Davis stated that in keeping with his policy of seeking the 

widest possible participation by the public, industry, and 

environmental groups in establishing environmental quality goals, 

he would welcome comments on the proposed air quality objectives 

prior to their formal promulgation. 

.../2
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Mr. Davis noted that the Federal Clean Air Act was unique 
in that it called for three levels of air quality objectives —r 

"desirable", "acceptable", and "tolerable" -- for each major air 

pollutant, but his announcement today concerned only the first 

two levels. Air Quality Objectives for nitrogen oxides, the 

sixth major air pollutant, are also under consideration and are 

expected to be announced shortly. 

Under the Clean Air Act, the National Air Quality Objectives 

are designed to protect public health and welfare by setting 

limits on levels of pollution in the air. The maximum acceptable 

level corresponds in concept to the secondary air quality standards 

recently announced by the United States and to air quality 

objectives in use by some provinces in Canada. This level is 

intended to provide adequate protection against effects on soil, 

water, vegetation, materials, animals, visibility, personal 

comfort and well-being. It represents thé realistic objective 

today for all parts of Canada. When this level is exceeded 

control action by a regulatory agency is indicated. 

The maximum desirable level defines the long term goal for 

air quality and provides a basis for an anti degradation policy 

for the un—polluted parts of the country and for the continuing 

development of control technology. Maximum tolerable levels, to 

be announced at a later date, are intended to indicate the onset 

of an "imminent danger" requiring immediate abatement action. Air 

pollution episodes which sometimes result when pollutants 

accumulate during adverse weather conditons would fall within this 

category. .../3_



The proposed air quality objectives announced today were 

developed in consultation with provincial officials and are based 

on the recommendations of a Federal-Provincial Committee of experts. 

Mr. Davis noted that the excellent cooperation between federal and 

provincial authorities was an indication of the very real desire of 

both levels of government to come to grips with the problems of air 

pollution. 

The proposed maximum acceptable levels and maximum desirable 

levels follow: 

Maximum Acceptable Levels 

Sulfur Dioxide 
— 60 micrograms per cubic meter (0.02 ppm) annual_arithmetic mean. 

- 300 micrograms per cubic meter (0.11 ppm) as a maximum 24 hour 

concentration. 

— 900 micrograms per cubic meter (0.34 ppm) as a maximum one 

hour concentration. 

Particulate Matter 
- 70 micrograms per cubic meter annual geometric mean. 

— 120 micrograms per cubic meter as a maximum 24 hour concentration. 

Carbon Monoxide 
— 15 milligrams per cubic meter (13 ppm) as a maximum eight-hour 

concentration. 
- 35 milligrams per cubic meter (30 ppm) as a maximum one-hour

0 concentration. 

Photochemical Oxidants 
— 30 micrograms per cubic meter (0.015 ppm) annual arithmetic mean. 

.../4 ‘g
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— 50 micrograms per cubic meter (0.025 ppm) as a maximum- 

24 hour concentration.
I 

- 160 micrograms per cubic meter (0.08 ppm) as a maximum one- 
hour concentration. 

srocarbons 
- 160 micrograms per cubic meter (0.24 ppm) as a maximum three 
hour concentration. . 

Maximum Desirable Levels 

Sulfur Dioxide 
— 30 micrograms.per cubic meter (0.01 ppm) annual arithmetic 
mean. 

- 150 micrograms per cubic meter (0.06 ppm) as a maximum 24-hour 
concentration. 

- 450 micrograms per cubic meter (0.17 ppm) as a maximum one-hour 
concentration. 

Particulate Matter 
- 60 micrograms per cubic meter annual geometric mean. 
Carbon Monoxide 
— 6 milligrams per cubic meter (5 ppm) as a maximum eight-hour 

concentration. 
— 15 milligrams per cubic meter (13 ppm) as a maximum one-hour 

concentration. 

Photochemical Oxidants 
- 20 micrograms per cubic meter (0.01 ppm) annual arithmetic mean. 
- 30 micrograms per cubic meter (0.015 ppm) as a-maximum 24—hour 
concentration. 

.../5



— 100 micrograms per cubic meter (0.05 ppm) as a maximum 

one-hour concentration. 

_ 3o _ 

Ronald Baynes 
Information Officer 
50/ /lO/71 
997-8512 
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REFINERY PROCESSES AND THEIR' SONTAMINANTS 

Taken from the U.S. Departmeht of the 
Interior Report 

“THE COST OF CLEAN WATER" 

V01. 3, Industrial Waste Profile, No. 5, 

Petroieum Refining.



APPENDIX F 

FUNDAMENTAL PROCESSES 

introduction 

For this pollution profile,-twenty separate processes have 
been selected as the fundamental processes essential to produc- 
tion of final products from crude oil. The brief discussion of 
each fundamental process will cover: The application-of the 
process in the overall refinery scheme; raw materials and products 
involved; process description;/waste generated, including water, 
solids, air and thermal considerations; the principal subprocesses 
(alternative methods of carrying out the fundamental process); 
and related economic and technological information and trends. 

The major sources for the process descriptions were the “i966 
Refining Process Handbook" of Hydrocarbon Processin magazine (i) 

and H. L. Nelson's Petroleum Refinerytii’ineerin is). information 
regarding the wastes from each process was ta ned from ROY F. 

WESTON files (3), personal-interviews-(h), and A uecus Wastes from 
PetroieUm and Petrochemical Plants by H. R. BecoE (Si. 

Crude and Product Storage 

A iication: Crude oil storage is used to provide adequate 
supplies of feedstocks for primary fractionation runs of 
economical duration. intermediate product storage equalizes 
flows within the refinery. Final product storage is used to 
store the finished products prior to shipment, to mix and 
blend products, and to lessen the effects on refinery opera- 
tions of changes in prodUct demands. . 

Charge: Crude oil or refinery products 

Products: Crude oil or refinery products 

Process Descri tion: Crude oil and intermediate and finished 
praaucts are stored in steel tanks ranging in size from a few 
thousand barrels to more than a hundred thousand barrels. 
Generally, operating schedules permit detention periods suffi- 
cient for settling of water and saspended solids. The settled 
water layer is drawn off at intervals depending on the rate of 
accumulation. 

Wastes:- Wastes associated with storage of crude oil and 
products are mainly in the form of free and emulsified oil 
and suspended solids. During storage, water and suspended
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solids in crude oil separate, with the water accumulating 
under the oil and solids forming a bottom siudge.- When the water layer is drawn off, emulsified all present at the oil- weter interface and some solids are often lost to the sewers. This waste is high in C00 and contains a lesser amount of 800. Bottom sludge is removed at less frequent intervals; it is generally disposed of to landfill. .Additional quantities of waste result from leaks, spills, salt “filters” (for product drying), and tank cleaning. 

intermediate storage is frequentiy_the source of poiysulflde- bearing wastewaters and iron sulfide suspended solids. Fin- ished product storage can produce high-BOD, alkaline waste- waters, as well as tetraethyl lead. Tank cleaning can con- tribute large amounts of oil, COD and suspended solids, and a minor amount of 800. Leaks, spills, open or poorly ventil- ated tanks, and Improper landfill disposal can also be a source of air pollution, through evaporation of hydrocarbons into the atmosphere. 

Trends: Many refineries now have storage tanks equipped to minimize the release of hydrocarbons to the atmosphere. This trend is expected to continue and probably accelerate. Equipment to minimize the release of hydrocarbon vapors in- 
cludes tanks with floating-roof covers, pressurized tanks. and/or connections to vapor-recovery systems (6). Floating- roof covers add to the wasteuater flow from storage tanks. Modern refineries impose strict Bottom Sediment and Hater (BSCH) specifications on crude oil supplies, and they fre- quently have mixed-crude storage tanks; consequently, little or no wastewater should originate from modern crude storage. Another significant trend is toward increased use of dehydra- tion or drying processes preceding product finishing. These processes significantly reduce the water content of finished product, thereby minimizing the quantity of Hastewater from finished product storage. 

Crude Desalting 

Alternative Subprocesses: 

Chemical Desalting 
.' Electric Desalting - Petrolite 

Electrical Desalting - Howe-Baker 
Electrostatic Desalting 

bWN—I
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A llcation: Removal of inorganic salts and certain suspended 
soiids from crude‘oil to reduce mechanical plugging In process 
equipment, coke formation in furnaces, and corrosion. Deseit- 
ing also provides removal of arsenic and other impurities which 
act as poisons to catalytic cracking catalysts. 

Charge: Crude oil_ 

Products: Crude oil from which most water-soluble and solid 
contaminants such as chlorides, sulfates, bicarbonates, sand 
silt, etc., have been removed. -Arsehic is also substantially 
reduced. 

Process Descri tion: Common to all types of desaltlng are an 
emuislfier and a settling tank. Salts can be separated from 
the oil by water washing in the presence of chemicals specific 
to the type of salts present and the nature of the crude oil. 
In chemical desaltlng, chemicals are added to the crude oil, 
and water is added and mixed-with the crude to form an emul- 
sion.‘ The emulsion is heated to i50-350'F and held in a 
settling tank for 20-69 minutes. _The salts and other impuri- 
ties attach to or dissolve in.the water droplets, which In 
turn coagulate and settle out. _The desalted crude is drawn 
off the top of the settling tank.' 

The electrical methods of crude desaltlng differ from chem- 
ical desaltlng in that demulsifying chemicals are used only 
when the crude oil is abnormally high in suspended solids. 
Normally the oil is mixed with fresh water to-form an emul- 
sion. The water, which now contains most of the impurities, 
is separated from the oil in a settling tank under the in- 
fluence of a high voltage electrostatic field, which acts 
to agglomerete the dispersed.water droplets and accumulate 
them in the lower portion of_the tank. .The water containing 
the various removed impurities is continuously discharged 
to the wastewater system. Clean desalted crude flows from 
the top of the tank and is ready for subsequent refining. 

Wastes: The continuous waste.stream from a desalter contains 
emulsified and at times free.oil, ammonia, phenol, and sus- 
pended solids. Ammonia is added in many refineries to reduce 
corrosion. These pollutants produce a relatively high BOD 
and C00. This waste also contains enough chlorides and other 
dissolved materials to contribute to the dissolved solids 
problem in areas where the waste is discharged to fresh water 
bodies. There Is also a potential thermal pollution problem, 
because the.temperature of the desalter waste often exceeds 
200°F. ' '
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Trends: Electrical desalting is used much more than chemical 
disalting and is rapidly replacing it. in the future, chem- 
ical methods are expected to be used only as a supplement to 
electrical desalting where the crude oil has a very high salt 
content. The growth in capacity of desalting units will 
parallel the growth of crude oil capacity. 

Crude Oil.Fractionatlon 

Alternative Subprocesses: Atmospheric Fractionation; Vacuum 
Fractionation;’Vacuum’FTashing; Crude Distillation, Three 
Stages. 

A iicatlon: Serves as the basic refining process for the 
separation of crude petroleum into intermediate fractions of 
specified boiling point ranges. 

Chargg: Crude oil (desalted) 

Products: A complete range of fractions including: gas, 
straight-run gasoline, naphtha, kerosene, diesel fuel, 
heating oils, cracking stock, base stocks for wax and 
lubricating oil, fuel oil, and asphalt. 

Process Descrl tion: There are several possible combinations 
of fractions and quantities from crude distillations. The 
combination used in any particular case depends upon the type 
of crude being processed and the desired products. This 
description of crude distillation is intended to represent 
only one possible combination of equipment, Crude Distilla- 
tion-Three Stages, which consists of: 

i) an atmospheric fractionatlng stage which produces 
the lighter oils;

_ 

2) an initial vacuum stage which produces well- 
fractlonated lubricating oil base stocks and a "long" 
residue for subsequent propane deasphalting; 

3) a second_vacuum stage designed for high vacuum, which 
fractionates surplus atmospheric bottoms not required 
or not suitable for lube production plus surplus 
initial vacuum-stage residuum not required for deas- 
phalting. This third stage adds to the unit the 
the capability.of removing catalytic cracking 
stock from surplus bottoms. A light ends frac- 
tionating section is included to stabilize the 
light straight-run gasoline.
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Crude oil ls heated in a heat exchanger then In a direct- 
flrad crude charge heater. The oodlned vapor and liquid 
effluent from the heater flows 'to the atmospheric fraction- 
atlng tower where the vaporized distillate is fractionated 
into a gasoline overhead product and four liquid sldestream 
products - naphtha, kerosene, light diesel oil, and heavy 
diesel' oil. The overhead gasoline ls condensed and pusped 
to a_stabilizer where the gasoline is debutanlzed or depro- 

- panlzed to produce straight-run gasoline. The gas products 
include butane. propane and methane. 

-Pert of the reduced crude from thalbotto'm of the atmospheric 
tower is punped through a direct-fired heater to the vacuum 
lube fractionator, where the distillate is separated into 
a gas oil and three lube'oil sidestreeu. Propane deas'phal- 
ting feedstock is withdrawn from__the bottom of the tower. 
The remainder of the atmpherlc tower bottom plus all 
of the vacuum lube fractionetor bottom not required as 
deasphalting feedstock are codlned and charged to a third 
direct-fired heater..' in the .tower the distillate Is con- 
densed in- two sections and withdrawn as two sldestreasu. 
The' two sldestreeu' are cowined to form catalytic cracking 
feedstocks.- '_M asphalt base stock is withdrawn from the 
bottom of the tower. - 

Hastes: The wastes from crude oil fractionation generally 
_ 

cons Tron three sources. The first is- the water drun off 
free overhead accumulators prior-to recirculation or transfer 
of the hydrocarbons to another fractionator. The water that 
separates from the hydrocarbons in these accumulators is 

drawn off and discharged to the sewer system. This water Is 

a nJor source of sulfides, especially when sour crudes are 
being processed; it also contains significant amounts of oil, 
chlorides, mercaptans .. and phenols . 

A second-significant waste source-ls discharge from oil 
sampling lines; this oil should be separable but. may form 
emulsions In the sewer. _A third posslble waste source is 

the very stable oil emulsions formed in the barometric con- 
denser: used to create the reduced pressure in vacuum dis- 
tl'llatlon_un'its; however, when barometric condensers are re- 

placed with surface condensers, oil vapors do not come in 
contact with water, and emulsions do not develop.
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Trends: The general Industry trend to larger and more com- 
plete refineries has been reflected also in larger and more 
complex crude fractionation units. Thus, the simple atmos- 
pheric “topping” units are being replaced by the atmospheric- 
vacuum combinations with an increasing number of sidestream 
products. Installed capacity new totals 3 million barrels 
per day. .Hodern refineries use surface condensers In place 
of barometric condensers. This reduces pollution signifi- 
cantly. 

Thermal Cracking 

Alternative Subprocesses: 

Delayed Coking 
Fluid Coking 

. Thermal Cracking 

. Visbreaklng 
J'WN— 

I

. 

Application: In this profile study the term Thermal Cracking 
s used to define a fundamental process that includes vls- 

breaking, delayed coking, and fluid coking as well as regular 
thermal cracking. Heavy Oil fractions are broken down into 
lighter fractions by application of heat and pressure but 
without the use of a catalyst. Ulth.reguiar thermal cracking 
there is a minimum of gasoline production but more middle 
distillate and stable fuel oils. Vlsbreaking or coking max- 
imizes the production of catalytic cracking feedstocks and _ 
-thus indirectly increases gasoline production. 

Chargg: Reduced crudes, asphalts, and unfractlonated crudes. 

Products: Coke, fuel oils, gas oil, naphtha, gasoline, and 
gases. 

Process Descri tion: Basic to all thermal cracking processes 
are a furnace w ere the feed Is heated to cracking tempera- 
tures and a fractionator where the cracked products are sepa- 
rated. The heat breaks the bonds holding the large molecules 
together, and under certain conditions some of the resulting 
smaller molecules may recombine to give molecules even larger 
than those In the feedstock. The products of this second re- 
action may be agaln decomposed Into smaller molecules depen- 
ding on the time they are held at cracking temperatures. 

Vlsbreaking is a mild form of thermal cracking; it ceases 
very little reduction In boiling point, but significantly 
lowers the viscosity of the feed. The feed is heated and
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crecked slightly In e furnece. The furnece effluent Is 
then quenched with light ges- oil end fleshed in the bottom 
of e frectlonetor. Ges, gesoline, end furne'ce oil frections 
ere drawn off, end the heevier fractions ere recycled. 

Coking ls e severe form of thermel crecklng in which the feed 
is held et e hlgh crecklng tenpereture long enough for coke 
to form end settle out. The crecked products ene sent to 

-e frectionetor where ges, gesoiine, end ges oil ere sepereted 
end drown off. The heevier meterieis ere recycled to the 
coking oporetion. 

Uestes: The meJor source of wastes In thermei crecking ls 
the overheed eccumuletor on the frectionetor, where weter is 
sepereted from the hydrocerbon vepor end sent to the sewer 
system. This weter usuelly conteins verlous oil frections 
end my be high in 306, C00, emie, phenol , end sulfides. 
The'weste hes en elkeline pH'end ney heve e high elkeiinity. 

Trends: Vlsbreeking end coking ere the two nejor forms of 
themel crecking 'In the U. S. todey.‘ .The older forms of 
thermei cracking, which were significent before the intro- 
duction of cetelytic crecklng, heve been prectlcelly elimi- 
neted. -increesing use of visbreeking end coking will lergely 
coepensete for the downtrend of these older lethods.

' 

Cetelytic Crecking 

Alternetive Subprocesses: 

FiuidCetelytic Crecking - UOP - 

Fluid Ceteiytic Crecking, Model H 
Fluid Ceteiytic C'recking, Orthofiow 
Fluid Cetelytic Crecking, Two Stege 
Houdriflow - 

Houdry - Fixed Bed 

A iicetion: To increese the yield end quality of' gesoline 
enE other desireble products while minimizing the yield of 
residuel fuels. - 

Cher : Naphthes, ges oils, coker distilletes, deesphelted 
olls, end sometime unfrectloneted crude oil. 

Products: High-octane gesoiine, diesel oil, fumece oil, 
oieTIns, isobutene, butene end dry ges.- '
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Process Descri tion: The major parts of a catalytic cracking 
unit are the reactor, regenerator, and fractionator. Catalytic 
cracking does essentially the same thing as thermal cracking, 
but the presence of a catalyst permits operation at lower temp- 
eratures and pressures, thus giving greater yields of high- 
octane gasoline. The process involves at least four types 
of reactions: i) thermal decomposition; 2) primary catalytic 
reactions at the catalyst surface; 3)'secondary catalytic 
reactions between the primary products; and h) removal of 
poiymerizabie products from further reaction by adsorption 
on.the surface of the catalyst as coke. This last reaction 
is the key to catalytic cracking, because It allows decompo- 
sition reactions to move closer to completion than is possi- 
ble in thermal cracking. 

Cracking catalysts include synthetic silica-alumina, natural 
silica-alumina, treated bentonite clay, fuller's earth, alu- 
minum hydrosilicates, and bauxite. These catalysts are in 
the form of beads, pellets, and powder, and are used In a 
fixed bed, in a moving bed, or in fluidized form. Fiuidized 
catalyst is finely-powdered material which has the essential 
physical characteristics of a fluid and is transferred as 
such. The various modifications of fluid catalytic cracking 
account for most of the catalytic cracking capacity in the 
0.5. _ 

in a fluid catalytic cracking unit, finely powdered catalyst 
is lifted into the reactor area by the incoming oil feed 
which immediately vaporizes upon contact with the hot cata- 
lyst. Vapors from the reactor pass upward through a cyclone 
separator which removes most of the entrained catalyst. The 
vapors then enter the fractionator, where the desired products 
are removed and heavier fractions recycled to the reactor. 
Spent catalyst passes downward through a steam stripper and 
into the regenerator where the carbon deposit is burned off. 
The regenerated catalyst again mixes with the incoming charge 
stream to repeat the cycle. 

Wastes: Catalytic cracking units are one of the largest 
sources of sour waters in a refinery. Pollution from cata- 
lytic cracking generally comes from the steam strippers and 
overhead accumulators on fractionators used to recover and 
separate the various hydrocarbon fractions produced in the 
catalytic reactors. The major pollutants resulting from 
catalytic cracking operations are oil, sulfides, phenols,
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and ammonia. These pollutants produce an alkaline wastewater 
.with high BOD and COO concentrations. .Sulfide and Phenol 
concentrations in-the wastewater vary with the type of crude 
oil being processed, but at times are significant. 

Regeneration of spent catalyst may produce enough carbon 
monoxide to constitute an air pollution problem. Frequently 
the off gases are burned in a CO boiler to prevent the air 
pollution problem and at the same time recover heat. 

Trends: Because of the great demand for high-octane gasoline, 
catalytic cracking capacity is expected to continue growing 
at a rate faster than crude feed capacity. in l965 fresh 
feed capacity increased 0.3 percent, whereas gasoline capacity 
increased l.6_percent. The trend in subprocesses ls greater 
use of fluid catalytic cracking In preference to moving or 
fixed-bed cracking. From l955 to i965 fluid catalytic crack- 
lng's share_of U.S. catalytic cracking capacity increased 
from 72 to 82 percent (7). _There is also a trend to larger 
fluld catalytic cracking units. I 

Hydrocracklng
I 

Alternative Subprocesses: 

BASF - iFP Hydrocracklng
_ 

-H - Oil 
ISomax 
Unicracking - JHC 
H-G Hydrocracking- 

. Shell 
_

' 

Gulf Hydrocracking 
Uitracracking 

A llcatlon: Conversion of hydrocarbon feedstocks including 
dlstlllates, gas oils, and residues into gasoline, high quality 
middle distillates, LPG, or low-sulfur residual fuel. The 
process is used to improve.overali refinery efficiency and 
flexibility. 

Char e: A wide range of feedstocks including dlstillates, 
gas o is, heavy sour crudes, and atmospheric and vacuum 
residues. 

Products: Gasoline, high-octane lsoparaffins, Jet fuels, 
diesel fuels, and low—sulfur fuel oil. Except for gases, 
final products from hydrocracking do not have to be “sweet- 
ened”, as they are already free of sulfur compounds.
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Process Descrl tion: Hydrocracking is basically catalytic 
cracking in the presence of hydrogen. Because hydrogen is 
present, the oiafins formed during cracking are-saturated 
before they can contribute to coke formation. 

Hydrocracking temperatures range from hoo' to 800°F., which 
is lower than the temperature required In catalytic cracking. 
Pressures, however, are much higher in a hydrocracking unit, 
ranging from.about i00 to 2,000 psig. Actual operating con- 
ditions and the amount of hydrogen consumption depend greatly 
upon the feedstock and the degree of hydrogenation desired. 

The reactor effluent passes through a separator, stabilizer, 
and a product fractionator. Hydrogen gas is recycled from 
the separator to the reactor. Products from the fractionator 
heavier than those desired are also recycled to the reactor. 

Wastes: This Is a new process, and no definite information 
concerning its waste production has been published. At least 
one waste stream from the process should be high in sulfides 
because hydrocracking reduces the sulfur content of the ma- 
terial being cracked. Host of the sulfides are probably in 
the gas products, which are sent to a treating unit for re- 
moval and/or recovery of H25. However, in the product sepa- 
ration and fractionation units following the hydrocracking 
reactor, some of the H25 will dissolve in the water being 
collected. This water from the separator and fractionator 
will probably be high in sulfides, and possibly phenols and 
ammonia. 

Trends: Hydrocracking is perhaps the most important refinery 
Innovation of the decade, primarily because of the flexibility 
it provides. it allows refineries to adjust their operations 
economically to meet changing market demands. Because of 
this, hydrocracking capacity is growing at a rapid rate. At 
the beginning of l966 U. S. capacity was ll7,000 bpsd. By 
l968, it is estimated that total installed capacity will be 
approximately h00,000 bpsd. . 

Reforming 

Alternative Subprocesses: 

Catalytic Reforming - Kellogg 
Catalytic Reforming - Engelhard 
Houdriformlng 
lso-Plus Houdriformlng



Platformlng 
Powerforming 
Thermal Reforming 
Ultraforming 

Application; Reforming converts naphthas to finished high- 
octane gasoline and produces aromatics for petrochemicals or 
aviation gaSoiine; it improves gasoline quality, but does 
not contribute to increased yield. 

gharge: Straight-run naphthas, cracked naphthas, heavy gaso- 
line, and naphthene-rich stocks. 

Products: High-octane gasoline; benzene, toluene, xylene, 
and other aromatics: and isobutane. Hydrogen is a signifi- 
cant by-product of the process. 

Process_pescriegb!1: Platforming is the most widely used 
reforming subprocess. A typical Piatforming unit may be 
divided into three parts: the reactor heater section, in 
which the charge plus recycle gas is heated and passed over 
the catalyst in a series of reactors; the separator drum, in 
which the reactor effluent is separated into gas and liquid 
streams, the gas being compressed for recycling; and the 
stabilizer section, in which the separated liquid is stabil- 
ized to the desired vapor pressure. The predominant reaction 
during reforming is the dehydrogenation of naphthenes. im- 
portant secondary reactions are the isomerization and dehy- 
drocyclization of paraffins. All three of these reactions 
result in products with higher octane ratings than the 
reactants. 'Since the reactions occur over a single catalyst, 
the catalyst has a dual function. it must posses an acid 
characteristic to promote isomerization and an electron- 
deflclent structure to promote dehydrogenation. Platinum and 
molybdenum are the most widely used catalysts, with platinum 
predominating because it gives better octane yields. Because 
platinum catalysts are poisoned by arsenic, sulfur and 
nitrogen compounds, feedstocks uSuaiiy are hydrotreated be- 
fore belng charged to the reforming unit. 

After pretreatment the feedstock in most reforming units ls 
combined with hydrogen-rich recycle gas. The mixture then 
flows through 3 or k reactors in series each preceded by_a 
fired heater. The effluent from the last reactor is cooled
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and passes to the separator drum; ‘The lionid from the sepa- 
rator drum is stabilized, and the stripped hydrOgen gas is 
compresSed and recycled to the flrSt reactOr; ‘The catalyst 
in each reactor is regenerated periodically either by taking 
the whole reforming unit off stream or by regenerating one 
reactor at a time with flow continuing thr0ugh the remaining 
reactors. in some cases a “swing” reactor is previded to 
replace the reactor being regenerated.fi ' 

'

- 

WasteSt Reforming is a relatively clean process. The volume 
of waste flow is small, and none of the waSte streams has 
high concentrations of significant pollutants._ The waste‘ 
is alkaline, and the major pollutant ls sulfide from the ovar- 
head accumulator on the stripping tower used to remove light 

.hydrocarbon fractions from the reactor effluent. The over- 
head accumulator catches any water that may be contained in 
the hydrocarbon vapors. in addition to sulfides, the waste 
contains small amounts of ammonia, mercaptans and oil. 

Trends: Reforming capacity in the U. S. is growing at about 
the same rate as total crude capacity. Reforming capacity is 
about 20 percent of crude capacity or approximately l,999,000 
barrels per calendar day (bpcd). in l965 reforming capacity 
was hi percent Of gasoline demand, and it is estimated that 

_ this relationship will remain relatively constant. 

Polymerization 

Alternative SubproceSSes: 

Bulk Acid Polynerizatlon 
Solid PhOSphoric Acid Condensation 
Sulfuric Acid Polymerization 
Thermal Polymerization 

.E'U-JN-d 

Ap llcation: To convert olefin feedstocks into higher¥octane 
‘ po.ymer gasoline; ‘ V

‘ 

Eharge: All types of olefin feeds. 

Products; Polymer gasoline, propane, and butane. 

Pro£g§s_ggscription: Polymerization units generally consist 
of a feed.treatment section, a reactor, an acid removal sec- 
tion, and a stabilizer. The feed must be treated to protect 
the catalyst present in the reactor. A caustic scrubber is
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used to remove H25 and mercaptans, end a water wash is used 
to remove nitrogen comounds and residual caustic. Thermal 
polymerization, which is not widely used, is the only type 
of polymerization that doesn't use a catalyst. 

After pretreatment the hydrocarbon feed ls brought into con- 
tact with an acid catalyst In the reactor. The catalyst is 
usually phosphoric acid, although suifuric_acid is used in 
some older methods. The acid catalyst can be a-llquid with- 
out supporting materials, a thin film on quartz, or impreg- 
nated in a solid. The effluent from the reactor is treated 
to remove all traces of acid from the polymerized products, 
in order to protect the stabilizer from corrosion and to can- 
serve the catalyst. In the polymerization reaction two olefin 
molecules are joined to form a larger molecule. This reaction 
in the presence of a catalyst occurs at a temperature of 300- 
MBS'F and a pressure of i50-l200 pslg. The temperature and 
pressure vary with the subprocess used. The reaction is exo- 
thermic, and the reactor temperature is controlled by using 
cooling water or injecting cold feed into the reactor. 

wastes: This is a rather dirty process in terms of pollution 
loading per barrel of charged material, but because of the 
small polymerization capacity in most refineries, the total 
waste production from the process is small. Even though the 
process makes use of acid catalysts, the_waste stream is 
alkaline, because the acid catalyst in most of the subpro- 
cesses ls recycled, and any remaining acid is removed by 
caustic washing. Host of the waste material comes from the 
pretreatment of the feedstock to the reactor. The waste is 
'high In sulfides, mercaptens, and ammonia. These materials 
are removed-from the feedstock in caustic scrubbers and 
wash water towers. Spent catalyst is removed periodically 
and causes acid and solids disposal-problems. 

Trends: Polymer gasoline does not have an octane rating 
sufficiently higher than the gasoline base stocks to be 
of much help in the continuing competitive market for high 
octane gasoline. Furthermore, the yield per unit of olefin 
feed ls much less than alkyiation yield for the same feed. 
Polymerization capacity in U. S. refineries has been dropping 
for several years and the downtrend is expected to continue.
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Alkxlation 

Alternative Subprocesses: 

Cascade Sulfuric Acid Aikylatlon 
DIP Alkyiation (Aluminum Chloride Aikyiation) 
Effluent Refrigeration Alkyiation 
HF Alkyiation 
HF Alkyiation, Perco 

\ns-un— 

A lication: For conversion of normally gaseous hydrocarbons 
to High-octane motor fuel. ' 

Charge: is0paraffins (usually iso-butane) and olefins such 
as propylene, butyiene, and amyiene. 

Products: High-octane aikylate for use as a gasoline blending 
component; propane and butane. 

Process Descri tion: Aikyiatlon is the reaction of an olefin 
with an aromatic or paraffinic hydrocarbon, and could be con- 
sidered a petrochemical process rather than a refinery process. 
The alkylation reaction_occurs in the presence of a catalyst 
at carefully controlled temperatures and pressures. The 
catalyst, temperature, and pressure all vary with the subprocess 
used. The reactor products go to a catalyst recovery section, 
where the catalyst is separated from the hydrocarbons and 
recirculated to the reactor. The hydrocarbon stream is 
passed through a caustic and water wash before going to the - 

fractionation section. isobutane is recirculated to the 
reactor feed, and the aikyiate is drawn off from the bottom 
of the debutanizer. ' 

Three different catalysts, aluminum chloride, sulfuric acid, 
and hydrofluoric acid, are presently in use. The aluminum 
chloride catalyst is used in the form of a hydrocarbon com- 
plex. When aluminum chloride is used, reactor temperatures 
are maintained at about lZO'F. if sulfuric acid is used as 
the catalyst, the reactor temperature is maintained at 3h-hO°F 
by refrigeration equipment. With hydrofluoric acid higher 
temperatures are technically feasible, but octane rating 
specifications generally require operation at temperatures 
below 70°F.
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Wastes: There are three general sources of waste in a sulfuric 
acid alkylatlon unit: the overhead accumulators in the frac- 
tionation section; the alkylatlon reactor; and the caustic 
wash. Hater drawn off from the overhead accumulators con- 
tains varying amounts of oil, sulfides, and other contami- 
nants, but is not a major source of waste In this subprocess. 
The waste from the neactor'conslsts of spent acids, and gen- 

-erally has a'pH of less than 3; this acid stream seldom enters 
the sewer system because most refineries process it to recover 
clean acids, use it as Is for neutralization, or sell it. 
Occasionally some leakage to the sewer does occur. The major 
contaminants entering the sewer from a sulfuric acid alkylatlon 
unit are generally spent caustics from the neutralization of 
the hydrocarbon stream leaving the alkylatlon reactor. 

Hydrofluorlc acid alkylatlon units do not have a spent acid 
or spent caustic waste stream. Any leaks or spills that in- 
volve loss of fluorides-constitute a serious and difficult 
_pollution problem. Formation of fluosiiicates has also caused 
line plugging and similar problems.. The major sources of 
waste material are the overhead accUmulators-on the fracw 
tionators. ' 

- 1 
.

' 

Trends: _Alkylation is replacing polymerization as the means 
of converting oleflns to gasoline, because alkylatlon pro- 
duces higher yields of gasoline per unit of olefin feed, and 
because the gasoline obtained has a higher octane rating. 
Aikylation capacity can be expected to-continue growing as 
long as the demand for high octane gasoline is increasing. 

lsomerlzation 

Alternative Subprocessesi 

.. isomerate 
'

- 

Liquid phase lsomerlzatio 
Butamer; Penex ' ' 

Pentaflning,'Butomerate 
Catalytic lsomerlzation - 

lsomerlzation (8P), Light Naphtha lsomerization 

O‘U'iw—v

.

. 

. 

-.. 

A lication: lsomerlzation is another processing technique 
available for obtaining higher octane motor fuel by converting 
the light gaSoline materials into their higher octane isomers. 
An indirect route to higher octane is the use of the process 
to convert normal butane_lnto isobutane needed for alkylatlon. 
To date the greatest application of lsomerlzation is for the 
production of'isobutane.
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Raw Materials: The raw materials consist primarily of normal 
butane, afidunormal pentane and normal hexane from light 
straight-run gasoline. Other sources of pentane and hexane 
are light straight-run naphthas, natural gasoline, light 
catalytic reformate, and hydro-treated light naphtha from 
thermal cracking, coking or visbreaking units. 

Products: The primary products are lsobutane, isopentane, 
methylpentane and dimethylbutane. isopentane has a research 
octane number (RON) of 92.3 as compared to 6l.7 for normal 
pentane. The lsomerate produced from most straight-run 
naphthas has a clear research octane number of approximately 
75 compared to 25 for normal hexane. The octane numbers vary 
depending upon the feed composition, extent of re-cycllng, 
and degree of fractionation. 

Process Descri tjgnj lsomerate is a typical isomerization 
process. The first section in this process is an isomer 
splitter, which separates lsoparafflns from normal parafflns. 
Normal parafflns are then heated, compressed and passed 
through an active hydrogenation catalyst, which selectively 
isomerizes normal pentane and normal hexane to their respec- 
tive high-octane isomers. The reactants are passed through 
a gas-liquid separator, where the hydrogen is removed for 
recycling. The liquids are sent to a stabliizer,.where 
motor fuel blending stock or synthetic isomers are removed 
as product. The feed preparation fractionators can be 
arranged for once-through or recycle operations; 

The isomerization catalyst retains its high activity for a 
long Operating period and can be regenerated in place if 
it is fouled due to an operational upset. When yields 
are computed on a volumetric basis, the ultimate yields for 
butane and pentane are greater than l00 percent. AlthOugh 
the reactions are carried out in a hydrogen atmOSphere, 
the process neither consumes nor produces any net hydrogen. 
The hydrogen Suppresses cracking and hydrogenates any 
slight amount of cracked materials which may be formed 
by side reactions in the process. 

Wastes: No specific data are available concerning waste 
discharges from isomerization subprocesses, but interviews 
with industry personnel and a literature review indicate 
there are no major problems. Sulfides and ammonia are not 
likely to be present in the effluent. Isomerlzation wastes 
should also be low in phenollcs and oxygen demand.
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Trends: The need for units to isomerize normal butane into 
isobutane will not be as great in areas where hydrocracklng 
is being installed. When a hydrocracker converts heavy oils 
into gasoline and distillate, the resulting off gas ls rich in 
isobutane. All refiners do not believe a separate isomeri- 
zatlon process for the light fractions of gasoline is needed, 
and they suggest the stock be charged along with a normal 
catalytic feed. Some isomerizatlon will 9ccur,_and-the loss

' 

in octane of the reformer product is compensated for by the 
'lncreased quantity of material produced. 

Solvent Refining 

Alternative Subprocesses: 

Furfural Refining 
Duo-Sol 
Phenol Extraction 
Udex 
Eurfurai Extraction of'Gas Oils 
502 Extraction- ' 

Sulfolane Extraction 
DHSO Extraction 
Propane-Extraction 

Loooxlaunruro— 

A lication; As used in this report, solvent refining refers 
to methods-used primarily to obtain lube oil fractions or aro- 
matlcs from feedstocks containing mixtures of hydrocarbons 
and undesirable materials such as unstable, acidic, sulfur, 
organo-metallic, napthenlc, and/or nitrogen compounds. 

Char e: A wide variety of feedstocks can be used including 
reduced crude, deaSphalted oil, naphtha, and catalytic re- 
formates. The feedstock varies with the subprocess and de- 
sired products. 

Products: Refined oils, high-octane blending components, and 
high-purity aromatics. 

Process Descri tion; Solvent refining is a complicated pro- 
cess, even among the generally complex refining processes. 
it is physical in nature, with the chemical character of the 
various hydrocarbons remaining unchanged; The hydrocarbon
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mixtures are separated on the basis of their relative.solu- 
blllties without specific regard to volatility. The phy- 
sical properties of the solvent and the desired products 
govern the specific nature of each subprocess, but there are 
several general operations common to most of them: 

i. Drying and/or deaeratlon of the feedstock. 
2. Extraction using countercurrent solvent contacting. 
3. Separation of the bulk of the solvent from the 

product by heating and fractionation or evaporation. 
h. Removal of traces of solvent from the product by 

steam stripping or vacuum flashing. 
5. Purification of the solvent. 

Equipment required for these operations includes contact or 
extraction towers, fractionators, settling drums, steam strip- 
pers, gas condensers, and atmospheric and pressurized flash 
towers. 

The Udex process for high-purity aromatics uses a mixture of 
glycols and water as solvent. The solvent is fed at the top 
of a countercurrent extraction_coiumn, and the hydrocarbon is 
fed at an intermediate point, with hydrocarbon reflux at-the 
bottom. The rich solvent is taken to a stripper, where the 
dissolved aromatics are removed and the solvent recirculated 
to the extraction column.- Vapors from the stripper are con- 
densed, with the formation_of two liquid phases. Part of the 
water phase is used to wash traces of dissolved giycols from _ 
the rafflnate, and the remainder is returned to the stripper. 
The hydrocarbon phase from the stripper is a mixture of aro- 
matics from which the benzene, toluene, and a mixed ethylben- 
zene-xyiene fraction are separated by distillation. 

Process flow in a lube oil solvent refining process is similar, 
except that the desirable lube oil fraction is in the rafflnate 
rather than the extract stream, and solvent recovery is more 
complex. 

Wastes: The major potential pollutants from the various 
solvent refining subprocesses are the solvents themselves. 
Many of the solvents, such as phenol, glycols, and amines, 
can produce a high BOD. Under ideal conditions the solvents 
are continually recirculated with no losses to the sewer. 
Unfortunately, some solvent is always lost through pump 
seals, flange leaks, etc. The main source of wastewater 
is from the bottom of fractionation towers. Oil and sol- 
vent are the major waste constituents.
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Trends: Solvent extraction capacities can be expected to 
increase as quality requirements for all refinery products 
become more stringent, as the demand for lube oils grows, 
and as the petrochemical industry continues to require 
increasing quantities of aromatics.

' 

Dewaxlng
I 

Alternative;5ubprocesses:-. 

Solvent Dewaxlng (MEK) 
Propane Dewaxlng 
Pressing and Sweating 
Urea Dewaxing 
Dl-Me Solvent Dewaxlng (all foreign installations) 

\nw— 

A licatlon: Removal of wax from lube oil stocks to produCe 
luErlcants-with low pour points and to recover wax for 
further processing. ' 

Charge: Either virgin distillates or decarbonlzed residual 
stoc s of_practically any viscosity in the raw or refined 
state from any_crude source. 

Products: Dewaxed oils with low pour points; and microcrystai- 
line wax. 

Process Descrl tion: Except for “Pressing and Sweating”, de- 
waxing su5processes use solvents to promote wax crystallization. 
The first step in “Pressing and Sweating” is to chill the waxy 
distillate to crystallize the wax. Host of the oil is re- 
moved by Squeezing out from the wax cake when the crystallized 
wax is pressed. After pressing, the wax cakes are slowly 
heated and sweated, during which the remaining oil drains 
from the wax crystals. - 

Solvent dewaxlng, using methyl ethyl ketone (MEK), is the most 
widely used subprocess. Essential equipment in MEK dewaxing 
is as follows: 

Direct-expansion ammonia chillers. 
Double-pipe scraped-surface exchangers for solvent 
dewaxing and wax recrystallizing. 

. Continuous dewaxing filters. 
Tubular exchangers to chill the wash solvent. 
Product recovery systems. 
Solvent-water separating and recovery systems. 

Nn—I 

aw: 

bl.»
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In operation, the solvent is introduced into the-waxy dls- 
tliiate stream at selected points in the chilling cycle to 
insure the wax crystal structure and liquid viscosity most 
suitable for filtration. The chilled mixture flows from 
the double-pipe chillers through a filter feed tank to en- 
closed drum-type vacuum filters. A wax-free oil filtrate 
is drawn through the filter cloth to tanks In which the 
vacuum is maintained. The wax cake deposited on the filter 
is washed continuously with cold solvent to produce a low 
oil-content wax. 

The filtrate is pumped through double pipe exchangers to 
evaporators for recovery of the solvent. Heat for evaporating 
-the solvent from the dewaxed oil solution may be supplied by 
either steam or fired heaters. 

Propane dewaxing and Di-Me Solvent dewaxing are similar to 
the above subprocess, with propane or Dl-Me Solvent being 
used instead of methyl ethyiketone. 
in that no refrigeration is used. 

Wastes: 

Urea dewaxl ng differs 

Leaks and spills are the major source of wastes in 
solvent-dewaxing Subprocesses; spillage of MEK can result 
in a high BOD. Propane dewaxing is a cleaner process than 
MEK dewaxing with respect to water pollution, but may pro- 
duce some air pollution from the “smokeless” flares asso- 
ciated with the process. 

Trends: Solvent dewaxing will completely replace pressing 
and sweating. Dewaxing capacity should increase as the 
demand for waxes and low pour point oils increases. 

Hydrotreating 

Alternative 
Subprocesses: 

'1. Uniflnlng 

2. Hydrofining 

3. Hydrodesui- 
furizatlon 

h. Ultrafining 

5. Autofining 
6. Distiiiate 

HydrOgenation 

Charge 

Cracked or Straight-Run 
Fractions 
Any petroleum fraction 
from virgin Naphthas to 
waxes 
Virgin or cracked 
naphthas, oil 
Naphtha, gas oils 

SR Distillates 
Naphtha, furnace oil 

Product 

Feedstocks and finished 
products 
Feedstocks and finished 
products 

Reformer feed, finished 
products 
Feedstocks and finished 
products 
Gasoline, kerosene 
Naphtha, furnace oii
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Alternative - 
'. ' 

Subprocesses: Charge Product 

7. Ferrofinlng Refined lube oil.stocks Finished lube oils 
8. Gulf HDS High-sulfur stocks Low sulfur fuels or 

_ 

cracker charge 
9. Gulf Hydro- . Raw Distillates or Finished gasoline- 

treating deasphaited oils oils-waxes 
l0. Gulfinishing Solvent extracted or Finished lube oils and 

raw paraffinlc neutral waxes 
. or bright stocks -

_ 

ll. Selective - Cracked gasoline 'Finished gasoline 
Hydrogenation 

l2. Trickle Gasoline-deasphalted Cracking feeds and fin- 
Hydrodesul- oils ' lshed products 
furization - 

Application: Hydrotreating is used to saturate oiefins, and 
to remove sulfur, nitrogen and oxygen compounds-and other con- 
taminants from either straight-run or cracked petroleum frac- 
tions. 

Char e: Practically all crude oil fractions from light naph- 
thas through waxes and lube oils; Naphthas (including gaso- 
line) account for the largest share of hydrotreatlng charge 
stocks. .

' 

Products: _Materials having low sulfur, nitrogen and olefin 
contents and improved stability. ' 

Process Descri tion: The principal difference between the 
many subprocesses is the catalyst; the process flow is similar 
for practically all the subprocesses. The most widely used

' 

hydrotreatlng subprocess is Unlfining, which is designed to: 

l) _pretreat catalytic reforming feedstock; 
2) improve odor, color, gum and storage stability of 

all distillates:_ -- 

3) improve burning properties of furnace oils, cetane 
number of diesel fuels, and lead susceptibility of 
gasoline; _

- 

h) pretreat catalytic cracking feedstock. 

The major equipment units in the unlflning process are the 
reactor and the fractionator. The feed.is combined with 
recycle hydrogen, heated to a reaction temperature, and
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charged to the reactor. The reactor products are cooled 
and enter a hydrogen separator, from which recycle hydrogen 
is taken overhead for return to the system.' The separator 
bottoms flow through a low-pressure separator, where addi- 
tional gases are removed, and then to a fractionator, for 
separation of light naphtha and hydrogen sulfide from the 
desirable feedstock. 

The primary variables influencing hydrotreating are hydrogen 
partial pressure, process temperature, and contact time. An 
increase in hydrogen pressure gives a better removal of un- 
desirable materials and a better rate of hydrogenation. 
Makeup hydrogen requirements are generally high enough to 
require a hydrogen production unit. Excessive temperatures 
increase the formation of coke, and the contact time is set 
to give adequate treatment without excessive hydrogen usage 
and/or undue coke formation. For the various hydrotreating 
processes the pressures range from l00 to 3000 psig. Tenp- 
eratures range from less than 350°F to as high as 850'F, 
with most processing done in the range of 600°F to 800°F. 
Hydrogen consumption is usually less than 200 scf per barrel 
of charge. 

Hydrotreating Processes can reduce the sulfur content by 
80-95 percent, with the average being about 90 percent. 
Nitrogen usually requires more severe conditions, but reduc- 
tions of 80-90 percent are feasible. 

Wastes: The strength and quantity of waste depends on the 
subprocess used and the material being hydrotreated. Haste 
streams come from overhead accumulators on fractionators 
and steam strippers and sour water stripper bottoms. The 
major pollutants are sulfides and ammonia. Phenols may also 
be present If the boiling range of the feed is high enough. 

Trends: Hydrotreatlng was first used on lighter materials 
inaphthas), but with the accumulation of operating experi- 
ence and the development of better catalysts, it has been 
applied to increasingly heavier petroleum fractions. Hy- 
drotreating use is increasing because the process can be 
applied to almost any sour feedstock, is flexible, and eli- 
minates contaminants of concern to refineries from an opera- 
ting standpoint and to the general public from an aesthetic 
standpoint. increased public pressures to reduce air and 
water pollution will continue to enhance the overall value
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of hydrotreatlng. Consequently, hydrotreating processes are 
being installed In more refineries than any other process ex- 
cept hydrocracklng. 

Deasphalting 

_ 

Alternative Subprocgsses: Propane Deasphaiting, Deasphaiting 
and Fractionation, Solvent Decarbonizing 

A iication: Propane deasphaitlng separates asphalts or 
reslns from viscous hydrocarbon fractions; it can be modi- 
fled to segregate heavy or medium neutral fractions by 
extraction with propane. Solvent Decarbonlzlng recovers 
paraffinic.catalytic cracking stock from distillation resi- 
dues, thus increasing yields of light products at the ex- 
pense of heavy fuel oil.

' 

Raw Materials:. Atmospheric or vacuum reduced crude. 

Productsz- Deasphaited or Decarbonized Oil, and Asphalt or 
Heavy Fuel-Blending stocks. 

Process Descrl tlon: The major equipment includes an atmos- 
pherlc aeasphaitlng tower and separate vacuum strippers for 
the tower overhead and tower bottoms products. The vacuum 
residue and liquid propane are pumped to the deasphalting 
(extraction) tower at controlled rate and temperature, pro- 
ducing a deasphaited oil solution overhead and an asphalt 
bottoms product, by separatibn based on different solubili- 
ties in propane. The overhead and bottoms streams both of 
which contain propane, are processed separately. The over-' 
head is passed through a propane evaporator and the bottoms 
through a_flash drum, for-propane removal. The propane from 
both steps-ls recycled. The two streams are then vacuum 
stripped for further removal of propane and other impuri- 
ties. ' 

Propane Fractionation is a_two-stage extraction process iden- 
tical with the above process except that an additional ex- 
traction tower and recovery'system are added for each addi- 
tional product stage. Propane Fractionation is usually ap- 
plied to a “longU vacuum residue and produces a medium to 
heavy neutral fraction in addition to cyclinder bright stock 
and asphalt.
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Wastes: No Specific data is available concerning waste dis- 
charges from deasphalting processes. Indications are that 
no water wastes result from the actual deasphalting step, but 
wastewater is discharged from the overhead condensers on the 
steam strippers that are used to separate the asphalt, deas- 
phalted oil, and propane. The “sour Water” from the conden- 
sers probably contains small amounts of sulfides, oil and 
ammonia. At times spills of asphalt may occur and set up 
in the sewer system. if the sewer becomes blocked, the only 
solution is to build a new sewer. 

Trends: The factors influencing the future application of 
deasphaltlng_are essentially the same as for solvent refining 
because in many cases solvent refining feedstocks require 
deasphalting as a pretreatment. Thus deasphaltlng capacity 
can be expected to increase as refinery product quality re- 
quirements become more stringent, as demand for lube oils, 
grows, and as petrochemical aromatic feedstock requirements 
increase. 

Drying and Sweetenlng 

Alternative Subprocesses: 

Copper Sweetenlng 
Electrical Distillate Treating ' 

Herox 
Solutizer 
Adsorptive Drying and Sweetenlng 
Bender (Petreco Bender) 
Distillate Treating 
Doctor Sweetenlng 

. Dualayer Distillate Process 
l0. Electrolytic Mercaptan 
ll. Girbotoi 
l2. Glycol - Amine Gas Treating 
l3. inhibitor Sweetenlng 
lh. Mercapsoi 
i5. Phosphate Desuifurization 
l6. Petreco Locap Gasoline Sweetner 

\OQ'NJO‘U'l-PwN—I 

A licatlgn: To remove sulfur compounds, including hydrogen 
sulfide and mercaptans: to improve color, odor, oxidation 
stability, and inhibitor reSponse. Hater, carbon dioxide, 
and other impurities are also removed in some of the sub- 
processes.
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Char : A few subprocesses treat sour gases. but most treat 
liquid distillates including gasoline, naphtha, kerbsene, jet 
fuel, and domestic heating oils. - 

Products: Hydrocarbon products of reduced sulfur content 
and low In water and other impurities. They are suitable 
for blending, shipping, or further processing. 

Process Descri tion: The method used in drying and sweetening 
varies greatly with each particular subprocess.‘ “Sweetening” 
pertains to the removal of hydrogen sulfide, mercaptans, and 
elemental sulfur from hydrocarbon products. These substances 
impart a foul odor, and mercaptans seriously decrease the 
octane number of gasoline by reducing the susceptibility to 
tetraethyl lead. Elemental sulfur in the presence of mer- 
captans causes corrosion. 

There are three major sweetening methods: 

l) oxidation of mercaptans to disulfides 
2) removal of mercaptans; and 
3) destruction and removal of other sulfur_compounds 

along with mercaptans, hydrogen sulfide and sulfur 

The last of these methods is desuifurization and is generally 
accomplished through hydrotreating. 

Processes that convert mercaptans into less odorlferous di- 
sulfides include copper sweetening, Doctor Sweetening, Bender, 
and-Herox. Hercaptans are-removed completely by being dis- 
solved and carried away in an extracting agent or by.adsorp- 
tion on clay. The Mercapsol and Solutizer processes dissolve 
mercaptans; most of the sweetening processes use solubility 

- promoters and caustic soda. The washing solutions are regen- 
erated by heating and stream stripping. In Adsorptive Drying 
and Sweetening the mercaptans, other sulfur compounds, and 
water are adsorbed onto clay beds. Water removal (drying) 
is accomplished in most of the other methods through the 
use of salt filters.. 

'

- 

Except for Adsorptive Drying and Sweetening the above.sub- 
processes rely on gravitational settling to separate the 
caustic or other treating solution from the product. In_ 
cases where the_treating solution and produCt are.slow to
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separate, Distillate Treating or Electrical Distillate 
Treating can be used. These subprocesses use an electric 
field to enhance separation of the treating solution and 
product. 

The Girbotoi and Glycol-Amine Gas Treating subprocesses are 
used primarily for treating sour gases. Both processes use 
aqueous solutions of ethanolamines to scrub the sour gases 
in an absorber. 

Wastes: The most common waste stream from drying and sweet- 
ening operations is spent caustic. The spentcaustic is 
characterized as phenolic or sulfidic depending on which 
is present in the largest concentration. Whether the spent 
caustic is actually phenolic or sulfidic ls mainly determined 
by the product stream being treated. Phenolic spent caustics 
contain phenol, cresois, xylenols, sulfur compounds, and 
some neutral oils. Sulfidic spent caustics are rich in sui- 
fldes, but do not contain any phenols. These spent caustics 
have very high BOD and COD. 

Other waste streams from the process result from water washing 
of the treated product and regeneration of the treating 
solution such as sodium plumbite (Nag PbOz) in Doctor Sweet- 
ening. These waste streams will contain small amounts of oil 
and the treating material such as sodium plumbite (or copper 
chloride from copper chloride sweetening). 

The treating of sour gases produces a purified gas stream, 
and an acid gas stream rich in hydrogen sulfide. The H25- 
rich stream can be flared, burned as fuel, or processed for 
recovery of elemental sulfur. The ethanolamines used in 
treating the sour gases are continuously resued, and very 
little of the treating solution reaches the sewer. 

Trends: As air pollution agencies increase their efforts to 
control sulfur emissions to the atmosphere, the restrictions 
on sulfur content in fuels can be expected to tighten. This 
will generate a strong trend to replacement of the sweet- 
ening processes by more hydrotreating (desulfurization), be- 
cause hydrotreating removes almost all sulfur compounds and 
not just hydrogen sulfide. mercaptans, and elemental sulfur. 
Nevertheless, on certain feedstocks sweetening will continue 
to be used because it will be as effective as and more eco- 
nomical than hydrotreating. Those processes producing high - 
waste loads (Doctor Sweetening, etc.) are being replaced by 
the lower waste-producing processes such as Bender and Herox.
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Hax Manufacture 

Alternative Subprocesses: 

l. Hax Fractionation 
2. Hex Manufacturing, MIBK 

Application: .For the production of waxes of low oil content. 

Char e: High oil-content wax fractions directly from crude 
ract onetion and/or waxes from dewaxing of lube oils. 

Products: Paraffin and microcrystailine waxes of low oil- 
content, high melting point, and other properties charac- 
teristic of high-quality waxes. ' 

Process Description: The processing steps of Wax Fractiona- 
tion and Wax Manufacturing, MIBK are very much the same, and 
in most respects are similar to MEK Dewaxing. Each of these 
wax manufacture subprocesses makes use of double-pipe scraped- 
surface chillers, and primary and secondary rotary vacuum 
filters. in the most common.method of wax finishing, Wax 
Fractionation, a mixture of the wax-bearing charge stock 
with a substantial amount of solvent is chilled in double- 
pipe scraped-surface chilling equipment to a temperature 
suitable for the production of dewaxed oil of the desired 
pour point. The mixture is then filtered, and the oil-bearing 
solution in the wax cake is Washed continuously from the wax 
by displacement with cold solvent. The wax cake is contin- 
uously discharged from the primary filters and heated until 
the wax is totally dissolved.in the solvent. .Additional warm 
solvent is mixed into the solution, and the mixture is cooled 
in double-pipe scraped-surface equipment to a temperature 
suitable for crystallization of the desired wax fractions. 
The recrystallized wax is then separated by means of a second 
filter, on which the wax receives a final wash. The wax cake 
from this filter is pumped to_the.soivent recovery system 
from which the solvent-free product wax is recovered. This 
wax may be sent to a hydrotreating unit as a finishing step. 
The filtrate from the second filter,_containing oil and un- 
desirable soiuble wax fractions, is pumped to the solvent re- 
covery system from which the “soft” wax is delivered to stor- 
age tanks. 

Wastes: No specific data are available, but there is no- 
reason to believe that wastes from wax finishing are a sig- 
nificant source of waste material. Solvents and oil enter
~
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the wastewater system mainly through leaks. if wax particles 
enter the sewer system, they may interfere with settling op- 
erations in the effluent treatment plant and also may clog 
the sewers . 

Grease Manufacture 

Application: For the manufacture of a wide range of lubri- 
cat ng greases. . 

Char : Various alkali earth metal hydroxldes and fatty acids 
for soap manufacture, together with petroleum oils, waxes, or 
other materials. 

Products: Lubricating greases with a sodium, calcium, alu- 
minum, lithium, or barium soap base; mixed-base or non-soap- 
base greases. 

Process Descri tion: The process involves accurate weight 
control 6f—31 eed'materlais, intimate mixing, rapid heating 
and cooling, together with milling, dehydration and deaera- 
tion, if required. The major equipment consists of an oil 
circulation heater, high dispersion contactor, scraper kettle, 
and a grease pollsher. 

The soap is prepared by charging the ingredients to the con- 
tactor and heating the mixture. Saponlfication time varies 
with the type of soap, but is generally between l/Z and 2 
hours. The petroleum oil and additives are mixed with the 
soap base either in the contactor or in a scraper kettle. 
Heavier greases are normally finished in a scraper kettle 
because of the high viscosity which prevails at finishing 
temperatures. 

The finished grease may be packaged directly, or processed 
further in a grease mill and polisher, as required by the 
specifications of the final product. 

Wastes: Only very small volumes of wastewater are discharged 
from a grease manufacturing process. A small amount of oil 
is lost to the wastewater system through leaks In pumps. The 
largest waste loading occurs when the batch units are washed. 
This results in soap and oil discharges to the sewer system.
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Trends: Because of an Increase In sealed grease fittings In 
automobiles and longer lasting greases, 'a slight decline In 
grease production Is expected through i975. 

Lube Oil Finishing 

Alternative Subprocesses: 

l. Continuous Contact Filtration 
2.. Percolation Filtration 
3. Hydrotreating 

application: Principally for the production of motor oils 
and ot er' ubricants, but the subprocesses can also be used 
to finish waxes and other fractions._ 

Char e: Petroleum fractions in the lubricating oil range 
that have been solvent extracted (and_posslbly acid treated). 
Solvent-extracted stocks usually.undergo dewaxing before 
lube oll.flnlshlng. 

Products: Finished lube olls characterized by excellent 
color and odor. The oils are ready for blenlng and com- 
poundlng._ 

Process Descrl tion: Although solvent treatlng eliminates 
most of tfie‘darE materials In lube oil stocks, It is usually 
necessary to further refine the lube olls by clay treatment 
and at times acid treatment. The subprocesses listed are 
methods of clay treatment. In addition to or In place of 
solvent, acid, and clay treating, many lube oils are treated 
In drying-and-sweetenlng or hydrotreatlng units. 

Acid and clay treatment are used mainly to Improve the color 
of lubricating oils. After acid treatlng the_lube all must 
be neutrallzed. Neutralization is usually accomplished by 
contact filtration, which further decoiorlzes the oil while 
neutralizing-It. 

In Continuous Contact Filtration the clay adsorbent Is added 
to the oil charge and the slurry enters a pipe still heater 
where maximum contact temperature is obtained In a once- 
through operation. From the pipe still the slurry enters a 
stripping tower, and steam is added to facilitate the strip- 
plng action. The slurry ls drawn continuously from the 
bottom of the tower to a vacuum filter. The filtered oil
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is charged to a high-vacuum stripper to furnish additional 
product control. 'Percolation Filtration consists of fli- 
terlng the oil through either Fuller's earth, activated 
bauxite, or other clay. When the filtrate no longer meets 
product specifications, oil flow is stopped, the bed is 
washed with naphtha, and the clay is conveyed to a kiln, 
where. the carbonaceous deposits of oil and Impurities are 
burned off prior to its return to the'filter for another 
cycle. ' 

Wastes: Acid treatment of lubricating oils produces acid- 
bearing wastes occurring as rinsewaters, sludges, and dis- 
charges from sampling,.leaks, and shutdowns. The waste 
streams are also high in dissolved and suspended solids, 
sulfates, suifonates, and stable oil emulsions. This is a 
very difficult waste problem.

~ 
Handling of the acid sludge can create additional problems. 
Some refineries burn the acid sludge as fuel. Burning the 
sludge produces large volumes of sulfur dioxide that can 
cause air pollution problems. Other refineries neutralize 
the sludge with alkaline wastes and discharge it to the 
sewer system, resulting in both organic and inorganic pollu- 
tion. The best method of disposal is probably processing 
to recover the sulfuric acid, but this also produces a 
wastewater stream containing acid, sulfur compounds and 
emulsified oll. 

Clay treatment results in only small quantities of wastewater 
being discharged to the sewer. Clay, free oil, and emulsified 
oil are the major waste constituents. However, the operation 
of the clay recovery kilns involves potential air pollution 
problems of hydrocarbon and particulate emissions. Spent clays 
usually are disposed of by landfill. 

Trends: Acid and clay treatment of lube oils is gradually 
Being replaced by hydrotreating methods. Acid treatment in 
particular is being phased out rather rapidly. 

Blending and Packaging 

A iication: Blending is used to produce finished petroleum 
products necting required specifications at the lowest pos- 
sible cost. Packaging places the finished produced into _ 

containers which industries, retailers, and consumers require. f-
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Char-92: Various refinery products, and addltlves to improve 
product quality.

' 

Products: All the products produced in a petroleum refinery. 

Process Descrl tlon: Finished motor and aviation gasolinas 
are Blends of straight-run and cracked gasoline, raformata, 
alkyiate, and other components. The percentage of each of 
these components varies.with the quality requirements of the 
finished gasoline. Additives are also blended in to improve 
the fuel. The most common additive used in gasoline is 
tetraethyi lead, which is added to increase resistance to 
engine knock. Other additives are anti-rust, anti-oxidant1 
and anti-icing compounds. 

Diesel fuels. lubricating oils,-graasas. waxes, and asphalt 
are-other major products that are blends of various refinery 
streams and additives. Blending is accomplished while the 
products are In bulk form. ' 

- - 

Packaging puts the large volumes of products into containers 
that can be used by industry, wholesalers. retailers, and 
Individual consumers. industrial-and wholesale accounts 
require very little packaging because most-products are sold 
in large volumes. . 

'

- 

Packaging for.lndividuai consumers is done both by_rafineriss 
and by customers.or_contract packagers. Refineries tend to 
restrict their packaging to high-volume. strong brand-name 
products. such as lubricating_oiis. 

Wastes: These are relatively clean processes because care 
is taken to avoid less of product through spillage. The 
primary source of waste material Is from tha.washing of rail- 
road tank cars or tankers prior to loading finished products. 
These wash waters are high in emulsified-oil. - 

Tetraethyl-lead is the major additive blended into gasoline 
and it must be carefully handled because of its high toxi- 
city. SIudges from finished gasoline storage tanks can con- 
tain large amounts of lead and should not be washed into 
the wastawatar system.

' 

Trends: Increased use of automatic proportioning facilities 
for product blending. Trend_toward contracting out of pack- 
aging of lower-volume products that are less suitable to 
highly-automated operation. .



Ur 

F-32 

n Manufacture 

Alternative Subprocesses: Partial Oxidation, Steam Reforming, 
Hypro. 

A iication: For the manufacture of the hydrogen needed for 
reglnlng operations, such as hydrotreating and hydrocracking, 
and for petrochemical feed stocks. Hydrogen manufacture Is 
also the source of feed stock for production of ammonia or 
methanol. 

Charge:. The primary raw materials are natural gas, refinery 
gas, propane, butane, etc. Heavy fuel oil can be used in 
the partial oxidation process. 

Products: Moderate to high-purity hydrogen. A typical 
analysis from a steam reforming process shows 98 percent 
hydrogen with less than l0 parts per million of carbon di- 
oxide. 

Process Descri tion: The most widely used subprocess is 
steam reforming, which utilizes refinery gases as a charge 
stock. The charge is purified to remove sulfur compounds 
that would temporarily deactivate the catalysts. 

The desuifurized feedstock is mixed with superheated steam 
and charged to the hydrogen furnace, which consists of a 
vertical combustion chamber with suspended alloy tubes con- 
taining a nickel-base catalyst. 0n the catalyst the hydro- 
carbons are converted to hydrogen, carbon nonoxide, and 
carbon dioxide. The furnace supplies-the heat needed to 
maintain the reaction temperature. 

The gases from the furnace are cooled by the addition of 
condensate and steam, and then passed through a converter 
containing a high- or low-temperature shift catalyst de- 
pending on the degree of carbon monoxide conversion desired. 
Carbon Dioxide and hydrogen are produced by the reaction 
of the monoxide with steam. 

The gas mixture-from the converter is cooled and passes 
to a hydrogen purifying system where carbon dioxide is re- 
moved by the Girbotol Process. The carbon dioxide ls absorbed 
into the amine solution and later driven off to the atmosphere 
by heating the rich amine solution in the reactivator.
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Since same refining processes require a minimum of carbon 
oxides in the product gas, the oxides are reacted with hy- 
drogen in a methanation step. This reaction_takes place in 
the methanator over a nickel catalyst at elevated tempera- 
tflfGS. 

Hydrocarbon impurities in the product hydrogen usually are 
not detrimental to the processes where'this hydrogen will 
be used. Thus, a small amount of hydrocarbon is tolerable 
in the effluent gas. 

Wastes: Information concerning Hastes from this process are 
not available. However, the process appears to be a rela- 
tively clean one. In the steam reforming subprocess a po- 
tential waste source is the desulfurizatlou unit, which is 
required for feedstock that has not already been desulfur- 
ized. This waste streamvwould contain oil, sulfur compounds, 
and phenol. In the partial oxidatioh subprocess ffee carbon 
is removed by a-water wash. Carbon dioxide is discharged 
to the atmosphere at several points in the subproclss. 

Trends: Hydrogen requirements of the rapidly growing hydro- 
cracEing and hydrotreatlng processes In many lnstahtes exceed 
the by-product hydrogen available from catalytic rafOrming 
units. This has Increased the demand for separate hydrogen 
manufacturing units. Since hydrocracking and hydrdtreating 
are expected to gran more rapidly than other refinery pro- 
cesses, the demand for hydrogen manufacturing units should 
continue to be strong..
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APPENDIX "G" 

WATER USE AND ITS RE-USE FOR THE 
REFINING INDUSTRY 

Taken from the U.S. Department of the 
Interior Report 

"THE COST OF CLEAN WATER" 
Vol. 3, Industrial Waste Profile, 
No. 5, Petroleum Refining 

OIL LOAD IN TREATED REFINERY EFFLUENTS AS 
A FUNCTION OF WATER USE - Figure 1 

Taken from Report No. 17/70, Prepared 
by Stichting Concawe, The Hague, 
December, 1970.
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HATE LU_S_E__A_[I_D_ _R_E_U_S__E_ 

general 
Total water used In the U. S. petroleum refineries. including 

recycle, Increased from Il.3 billion gallons per day (bgd) In 
l95h to l6.8 bgd in I96h, an Increase of “8.52. Water intake 
during this period increased only l3.22, Indicating a substantial 
rise in water reuse. In l95h 702 of the total water used was 
provided by reCycle, while In l96h 772 was provided by recycle (8). 
The reuse ratio (total water used divided by water intake) In- 
creased from 3.3 to h.h during this period. 

Future implications of water use can be best understood by 
relating water use to refinery operation. The crude oil capaclty 
increased 272 during the I95h-6h period while the value added 
by manufacture increased 702. The following table summarizes 
these increases. 

tense".t__|.n.‘=_r_e.a.=.e. -1311". 
Total Water Used “8.52 
Total Water Intake ' 

- ._ ' I3.22 
Crude Oil Capacity - .273 
Value Added by Manufacture 702 

The most meaningful data in this table are the total water used 
and the value added by manufacture, because value added reflects 
the increase in total products.generated and total water usage 
is more closely related to total products than to crude capacity. 
The main point in this discussion of water use and reuse Is that 
more products are being produced with less water. To further 
support this conslusionl unit water discharged-expressed as gal- 
lons of water used per barrel of crude processed is a meaningful 
yardstick. A_j955 .urvey (9) oiOZ refineries indicated an 

. average effluent ofi37h gallons per barrel of crude. and aFISSS 
survey (ID) of l82 refineries.indicated an average of 17OZgallons 
per barrel. Approximately 25.individual refinery effluents cover- 
ing various size refineries with varying degrees of technology 
were also reviewed. An Interpretation of all the data available 
Indicates an-91d_e.c_t9fi.09rx discharges. .299 gallons of. wastewater 
pg; barrel of crude; a typical refinery.-lggwgajlons per barrel; 
and anew refinery. 50.sai.lm§'.psr_ba.rre1- -As larger- more Inte- 
grated refineries are built. wastewater effluent unit voiume will 
decrease. -



The following tabulation summarizes the various uses of 
the water withdrawn from surface and ground water sources by 
petroleum refineries . ' 

Use of Water Withdrawn by u.s. Petroleum Refineries-l96h 

Billion Gallons Percent

~ 
per year of Intake 

Cooling and Condensing l,l25 8l.0 
Steam for POWer Generation Bi 5.8 
Boiler Feedwater and Sanitary Service 98 7.l 
Process 8h 6.l 

Total intake 1,388 l00.0 

Total Water Used 6,lh6 
(including recirculation and reuse) 

Very little, if any process water is reused. One eastern 
refinery uses spent caustic from neutralization of alkylation 
process wastes as make-up to the barometric Condensers on the 
vacuum distillation stills. However, severe emulsion problems 
have arisen and the procedure is being abandoned. Some refin- 
eries have used sulfidic wastes from separation operations in 
the cracking processes to control temperature in a fluid cata- 
lytic cracker by injecting the wastes into the reaction zone. 
Again problems have been created by the recycle of metals and 
tars, which tend to gum or poison the catalysts. 

The APi Manual on Disposal of Refinery Wastes (Vol. ill, 
p. 33) lists many situations where process waters can be reused, 
such as reuse of phenolic wastewaters or sulfide stripped con- 
densate as make-up water to a crude oil desalter. Only a Small 
number of refineries employ any of these methods, and even then 
only on a limited basis. 

Only 6.l2 of water withdrawn is used for process water and 
based on gross water used, process waters constitute only l.h2 
of total water used. Information on process water reuse in the 
industry is not available, but reuse is probably insignificant. 
The most fruitful area of water reuse is cooling water recircu- 
lation.
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Reset Resuirsmsratfi, 
in 1955‘9l% of the water requirements of the petroleum re- 

fineries Surveyed was for cooling. One third of the refineries, 
reused their cooling Water from l0 to more than 50 times. and_ 
only l7 refineries uSed Once-through cooling systems. Refineries 
with recirculating cooling systems circulated about twice as much, 
water as refineries using oncaethrough cooling systems. but needed_ 
only A percent as_much raw_water supply. Evaporation loss 
(actual water coflsumed) was about 2k tines greater for the recir- 
culating system. 

" '

‘ 

Refineries which did not have cracking operations used con- 
siderably less water than the more integrated plants having 
cracking operations, primarily because of the large volumes 
of water required for thermal and catalytic cracking processes. 

Vacuum fractionation of crudes and reduced crudes is used 
in essentially all refineries, and the steam jet ejector is the 
most widely used method of producing a vacuum for these fraction- 
ation processes. Ejectors use steam which is expanded through 
a nozzle to create the vacuum. The steam vaporS'and the vapors ' 

~f 
removed from the fractionator must be condensed. For certain, [/ 
processes having rich Dyerhead Vapors a product cooier. such as 
a‘shell-and-tube heat exchanger. is uSed to condense and recover 
the valuable organics; 'The.remaining Condensables must be re- 
moved prior to discharge of the vapor stream to the_atmosphere, 
and the most commonly used method is a direct water spray in a 
chamber called a bardmetric condenser. The organics1 oils, 
and steam condensate are intimately mixed in a large volume of 
coiling water. This mixing and dilution tends to form oil emul- 
sions which are very difficult to remove. '

'

i 

y 

in some refineries surface condensers are uSed instead of 
barometric condensers, These usually Consist of a series of 
shell-and-tube heat exchangers in which the condensable materials 
are removed and the water uSed for cooling does not Come in con- 
tact with the condensate. in many cases the condensate is highly 
concentrated and can be recovered, incinerated, or treated sep- 
arately. The cooling water is net contaminated by the oils and 
organics, and can be reusad again after removal of the heat. 
While surface condensers are far superior to the barometric con- 
densers, they are most costly to install, have higher maintenance 
and operation costs, and have a shorter equipment life. surface- 
condenslng steam jets are being installed in the newer refineries 
and will play an important role in reductiOn of wastewater ef- 
fluents. 

Y 

. 
““‘ 

:y‘
7 

__
(1
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There are several advances In technology that will reduce 
cooling requirements and subsequently cooling water usage. In 
arid regions where water is at a premium, the use of finned-tube 
coolers is becoming Important. This cooling method employs forced 
air flow over a bank of finned tubes through which the spent cool- 
ing water is passed. Heat Is transferred from the water thrOugh 
the tubes to the air stream by convection and radiation. The 
greatest single advantage of this process is that the water is 
contained in a completely closed system and requires minimal make- 
up water. Another advantage is that very high quality water can be 
used and corrosion can be virtually eliminated. Other Indirect 
benefits of reduction in total water usage are smaller pipelines 
for water transport and lower water pumping costs. 

Maintaining uniform product flow In a refinery is a desira- 
ble goal, but involves rigid control and is quite difficult. The 
normal procedure today where in-process inventory is required is to 
take a hot product from a given process, cool it and store it 
to provide an inventory of intermediate products for further 
processing. Before the intermediate product can be further pro- 
cessed, it must be reheated. If the use of computers and other 
technological advances can reduce the amount of intermediate 
storage and consequently the amount of heating and cooling re- 
quired, the total cooling water requirements of the refinery could 
be reduced. 

Thus It can be seen that while the total quantity of petrol- 
leum products is increasing the amount of water intake is level- 
ing off. In the future, decreases in wastewater effluent quan- 
tities through more effective cooling practices are possible.
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AIRBORNE CONTAMINANTS _FROM' THE 
PETROLEUM -REFINING INDUSTRY 

A summary of tables taken from "Air Pollution 
Engineering Manual" prepared for the U.S. 

m, Education and Welfare, 
Public Health Service, Publication No.

' 

999-AP-40, chapter 10, Petroleum Equipment.



Table 155. SOURCES AND CONTROL OF AIR CONTAMINANTS FROM . 

CRUDE-OIL PRODUCTION FACILITIES _
I 

Phase of operation Source - 
Contaminant Acceptable control 

Well drilling. pumping Gas venting (or production Methane Smokeless flares, vet-gasu' 

rate test gathering system 

Oil well pumping Light hydrocarbon vapors! Proper maintenance 

'tlnoent aumps Hydrocarbon vapors. H25 Replacement with closed vessels 
connected to vapor recovery 

Thugs. shipment Gas-oil separators 

Storage tanks 

Debydrating tanks 

Tank truck loading 

Mount lumps
I 

Heaters. 'boilers 

Light hydrocarbon vapors 

Light hydrocarbon vapors. 
HIS 
Hydrocarbon vapors. Has 

Hydrocarbon vapors 

Hydrocarbon vapors
_ 

H28. HC, 30;, N03. 
particulate matter 

Reliel to vet-gas-gathering 
system 
Vapor recovery. floating roots. 
pressure tanks. white paint . 

Closed vessels. connected'to 
vapor recovery 
Vapor return. vapor recovery. 
vapor incineration. bottom loading 
Replacement with cloud vessels 
connec to vapor“ recovery 
Proper operation. use of gas luel 

Compression. absorption. 
dehydrating. water treating 

Compressors , pumps 

Scrubbers. KO pots 
Absorbers, fractionators. 
strippers 
Tank trnch loading 

Gas odoriaing 
Waste-effluent treafing 

Storage vessels 

Heaters. boilers 

Hydrocarbon vapors, l-lzs 

Hydrocarbon vapors, l-l 
Hydrocarbon vapors

' 

Hydrocarbon vapors, 1-125 

1-128 mercaptans 
Hydrocarbon vapors_ 

Hydrocarbon vapors, H35 
I 

Hydrocarbon. 80;. NO“. 
particulate matter 

Mechanical seals. packing glands 
vented to vapor recovery 
lteliei to flare or vapor recovery 
Relie! to llare or vapor recovery 

.-_-_ 

h—o-au— 

Vapor return. vapor recovery. 
vapor incheration. bottun loading 
Positive pumping. adsorption 
Enclosed separators, vapor re- 
covery or incineration 
Vapor recovery, vapor balance. 
floating reels 
Proper operation. substitute gas 
as fuel~ 

Table 

Type of emission

~ 
v.~ 

- *.-.' ".p an. 

156. POTENTIAL SOURCES OF EMISSIONS F ROM OIL REFINING 
Potential source 

—._——-———s— 

Hydrocarbons 
catalyst regenerators. 

operations. 
equipment 

Sulfur oxides 

Carbon monoxide 

Nitrogen oxides 

Particulate matter 

Odors 

Aldobydes 

Ammonia 

Air blowing, barometric condensers. 
- compressors. 

.heaters. incinerators, loading” facilities. processing 
vessels, pumps. 

tanks. turnaround operations. vacuum jets. 

blind changing. blowdown systems. boilers, 
cooling towerahdecoking operations. flares, sampling 

waste-effluent-handung 

incinerators . 

Boilers, catalyst regenerators, decoking operations. 
ilare's. heaters. 

treaters. acid sludge disposal 
'

- 

Catalyst regenerators, compressor-engines. coking 
operations. incinerators 

Boilers. catalyst regenerators, compressor engines. flares 

Boilers, catalystregenerators, coking operations, 
heaters, incinerators 

Air blowing. barometric condensers. drains. process 
vessels, steam blowing, 

tanks, treaters, waste-etfluent-handling equipment 

Catalyst regenerators. compressor engines 

Catalyst regenerators 

.———



Table 157.

1 

SUGGEST-ED CONTROL MEASURES FOR REDUCTION OF 
' AIR CONTAMINANTS FROM PETROLEUM REFINING 

Source 
Storage vessels 

Catalyst regenerators 
Accumulator vents 
Slowdown systems 
Humps and compressors 
Vacuum jets 
Equipment valves 
Pressure relief valves 
Effluent-waste disposal 

Bulk-loading facilities
' 

Acid treating 

Acid sludge storage and 
shipping 
Spent-caustic handling 
Doctor treating 

Sour-water treating 

Mercaptan disposal 

Asphalt blowing 
- Shutdowns . turnarounds 

Table 158 . 

Source 

Control method 
Vapor recovery systems; floating-roof tanks; pressure tanks; vapor balance; 
painting tanks white 

Cyclones - precipitator - CO boiler; cyclones -water scrubber; multiple cyclones 
Vapor recovery; vapor incineration 
Smokeless flares - gas recovery 
Mechanical seals: vapor recovery; sealing glands by oil pressure; maintenance 
Vapor incineration

' 

Inspection and maintenance 
Vapor recovery; vapor incineration; rupture discs; inspection and maintenance 
Enclosing separators; covering sewer boxes and using liquid seal; liquid seals 
on drains 
Vapor collection with recovery or incineration; submerged or bottom loading 
Continuous -type agitators with mechanical mixing; replace with catalytic 
hydrogenation units; incinerate all vented cases; stop sludge burning 
Caustic scrubbing; incineration; vapor return system; disposal at sea 

Incineration; scrubbing 
Steam strip spent doctor solution to hydrocarbon recovery before air regen- 
eration; replace treating unit with other. less objectionable units (Merox) 
Use sour-water oxidizers and gas incineration; conversion to ammonium 
sulfate 

Conversion to disulfidos; adding to catalytic cracking charge stock; incin- 
eration; using material in organic synthesis 
Incineration; water scrubbing (nonrecirculating type) 
Depressure and purge to vapor recovery 

I. 'l I 'I _---a—-'I' .u— .-.- _an.. up. a. 

SOURCES AND CONTROL OF HYDROCARBON 
LOSSES FROM PETROLEUM MARKETING 

Control method 
Storage vessels 

Bulk-loading facilities 

Service station delivery 

Automotive fueling 

Pumps 
Separators 

Spills. leaks 

Floating-roof tanks; vapor recovery; v'apor disposal; vapor balance; 
pressure tanks; painting ta'nks white : __' 

Vapor collection with recovery or incineration; submerged loading. 
bottom loading 

Vapor return: vapor incineration 

Vapor return 

Mechanical seals; maintenance 

Covers; use of fixed-roof tanks 

Maintenance; proper housekeeping



Table l 5 9. 

ll 
Condition 

OPERATIONAL DIFFICULTIES OF A REFINERY AND REQUIRED RELIEF CAPACITIES 
(American Petroleum institute, 1960) it 

Required relief capactty 

Relief valve 
for liquid relief 

Safety relief valve for vapor relief 

Closed outlets on vessels 

Cooling-water failure to condenser 

Top-tower reflux failure 
Sidestream reflux failure 
Lean-oil failure to absorber 
-Acctu'nulation of noncondensables 

Entrance of highly volatile 
material: 
Water into hot oil 
Light hydrocarbons into hot oil 

Overfilling storage or surge vessel 

_ 
Failure of automatic controls: 
Tower pressure controller, 
to closed position 
IAll valves, to closed position, 
except water and reflux valves 

Abnormal heat or vapor input: 
Fired heaters or steam reboilsrs 
Split reboiler tube 

Internal explosions 

Chemical reaction
- 

Hydraulic expansion: 
Cold fluid shut in 
Lines outside process area 
shut in 

Exterior fire 

Maximum liquid 
pump-in rate ' 

Maximum liquid 
pump-in rate 

No operational 
requirement 

' Nominal size 
Nominal size 

Total incoming steam and vapor, plus that generated 
therein under normal operation 
Total incoming steam and vapor, plus that generated 
therein under normal operation, less vapor condensed 
by sidestream reflux. Consideration may be given to 
the suppression of vapor production as the result of the 
valve's relieving pressure being above operating pres- 
sure, with the assumption of constant heat input 

Total vapor to condenser 
Difference between vapor entering and leaving section 

N one" 
Same effect in towers as for cooling-water failure or 
overfilling in other vessels 

For towers--usually not predictable 
For heat exchangers--assume an area twice the 
internal cross-sectional area of one tube so as to 
provide for the Vapor generated by the entrance of 
the volatile fluid - - 

_Total normally uncondensed vapor 

_No operational requirement 

Estimated maximum vapor generation including non- 
condensable from overheating 
Steam entering from twice the cross-sectional area 
of one_tube_ 

Not controlled by conventional relief devices, but by 
avoidance of circumstances 
Estimated vapor generation from both normal and un- 
controlled conditions 

Estimate by the method given in Sect 6 of AP! Manual. 
RP 520 

fable-187. LEAKAGE or HYDROCARBONS 
FROM PRESSURE RELIEF AND SAFETY 

VALVES OF REFINERIES IN LOS ANGELES 
- COUNTY (Kanter et a1. , 1958) 

Vdv; Number Number Hydrocarbon |Ern|sslon pt-r Total 

"W"? of valves of valves ennsstun. tested valhe. emission. 
reported tested lblday lblday lblday 

Operational 
units l.ll1 us “0 1.90 Lilo 

Pressure 
storage: 
Single I)? [H 56 0. 11 IO 
Dual ll! 19 93 I.“ Hi) 

‘Dlvlde hydrocarbon emu-tuna. lblday. by number of valves tested. 
.Multlply number of valves reported by emu-um per tested valve. Iblday.



Table 168. STANDING STORAGE EVAPORATION EMISSIONS FROM FLOATING-ROOF TANKS: 
Ly (LOSS IN bbl/yr) = Li (LOSS FACTOR FROM FIGURE 437) TIMES MULTIPLYING FACTOR (FROM THIS TABLE: American Petroleum Institute, 1962b)

~
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Table 174. OPERATING CHARACTERISTICS OF FLUID AND THERMOFOR ' 
- 

_ 
CATALYTIC CRACKING UNITS (Sussman, 1957) .___r___—_r_— = 

‘ Date Feed rate Catalyst Regenerator Coke burn- Avg gas - 

Type tested, circulation air rate. off rate, temp. 
1956 F331" Reg?“ rate,tons/hr ecfm 1b/hr 

' 

'1? 

FCC 10/4 40, 000 10, 000 4, 500 112. 000 38, 000 820 
FCC 12/4 29, 500 Z, 045 1, 560 28, 000 23, 000 510 
FCC 8/30 24. 000 0 1, 380 22, 200 21. 300 520 
FCC 11/27 32,610 13,680 2,532 97,500 36,416 485 

' TCC 11/1 9. 525 1, 500 180 27,000 4,715 840 
TCC 11/1 8, 525 7. 400 150 27,000 2,610 700 
FCC 10/9' 25, 000 9. 000 3, 240 64, 000 21. 600 530 
TCC 10/ 18 10. 000 0 165 22, 000 5. 655 660 
TCC 10/ 18 3, 000 3, 000 150 27, 600 4, 620 610 
TCC 9/19 7. 071 5. 538 150 24. 000 4, 410 850 
Too 9/19 6, 506 5, 602 150 25, 000 5. 020 

' 

74o 
' TCC 9/12 7. 099 6, 004 150 27, 000 3, 420 810 
TCC 9/12 6,053 6,013 120 23,000 3,000 . 710 
FCC 11/8 6, 462 606 390 13, 300 5, 400 

' 

610 
TCC 12/19 8, 000 3, 000 200 16, 800 3, 760 680 
aAll fluid catalytic cracking units are equipped with electrical precipitatorl: 
all Thermofor catalytic cracking units are equipped with cyclone collectors. 

Table 175. PARTICULATE LOSS FROM ._
_ FLUID AND THERMOFOR CATALYTIC I" 

CRACKING UNIT STACKS 
(Sussman, 1957) '

_ 

- Table 172. RELATIVE EFFECTIVENESS OF 
T e _ 

Total particulate, ‘ PAINTS IN KEEPING TANKS FROM WARMING IN_. 
_. 

VP 111/11: - 
- 

. 

‘ THE SUN (Nelson, 1953) 

21‘ Relative effectiveness 
‘ Color ae reflector 0 FCC 131. 00 ’ 

FCC 58. 7o rejector of heat, ‘7. 

TCC l. 36 ' Black 0 TCC 1. 64 No paint 
_ 10. 0 FCC - 28. 3O - Red (bright) 11,: Toe 13. 80 Red (dark) 21. 3 

Inca 3. of, Green (dark) 21. 3 
Too ' 3.44 Red 27. 6 
Tag z. 22 . Aluminum (weathered) 35. 5 
Tee 9. 53 _' Green (dark chrome) 40. 4 
Tee 10.01 ' 

- Green ' 

I 40.8 
rcc 6. 42 Blue 

. 45. 5 TCC 4. 30 Gray 47- 0 
‘The total particulate loss includes - 

ark Prussian) — 

weight of insoluble solids in the water, 
_ any (light) 51.0 and HCL impinger solution added to the ' 

alundum thimble catch Alumna“: 59'2 
' Tan 64. 5 

~ 
I 

- ------ _" ' Aluminum (new) 67. 0 
' Red iron oxide 69. 5 

Cream or pale blue 72.8 
Green (light) 78. 5 Guy (glossy) 31. 0 
Blue (light) 85. 0 
Pink (light) 86. 5 Cream (light) 88.5 
White 90. 0 
Tin plate 97. 5 
Mirror or sun shaded 100. 0 

_

'-



> 
Table 176. TOTAL HYDRO CARBON EMISSIONS FROM. FLUID AND THERMOFOR CATALYTIC CRACKING UNIT STACKSa (Sussman, 1957) ~~ 

Mass spectrometer Inirared spectrophotometer 

Type 
_ 

- Hydrocarbons Hydrocarbons 
H rocarbons H drocarbons Wt '76 C and C Vol ‘76 C and C (as hexane), (as hexane), 

3'“ - V 1 2 1 z 
' - tons/day ppm 

rcc 7. 4 1.213 67. 7 37.4 2. 30 142 

rcc 3. 1 1, 150 34. 1 94. 6 o.___s_9 7a 
rcc 2. 1 760 68. 3 s5. 5 o. 60 65 
rcc° 1 98 42. 3 54. 1 0. 30 12 

rcc’ - -- - - 0._ 021‘ s 
rcc‘ - - - - -— 0.02 - 

rccda° - - - - 1. 20 116 
rccd o. 4 303 40. 9 70. a 0. 04 13 cd 0. 5 4. 484 55. 1 a1. 4 0. 15 43 

rccb- c 
' - 

o. 1 87 79. 5 77 
'1'cc"-c 0.02 14 

Too 0. 5 121 67. 4 67. a ‘ 
1 - 

'rcc - 0. 02 9 

FCC 0. 3 328 51. 2 75. 3 - Trace 
rcc 1. 4 1,655 61. 9 13. s 0. 30 108 

"All concentrations are reported on a dry basis. 
bOnly the mass spectrometer results for Un its F-ZT and F-4T were reliable. Since Units F-l'l‘ and F-ZT 
and units F-3T and F-4'I‘ are twin units. the data shown result from combining the twin units. 
cNo methane present as determined by mass spectrometer. '

. 

Mass spectrometer determinations include oxygenated C4 and C5 hydrocarbons._ 
eThe mass spectrometer results were not reliable. 
iThe infrared spectrophotometer results were not reliable. 
3Concentrations of hydrocarbons-are below lixnit of accuracy of the infrared spectrophotometer. 
Infrared spectrophotometric determinations were made on Unit D-lT only. The results shown were 
obtained by assuming that twin Unit D-lT and D-ZT emit the same quantity of hydrocarbons. 

-e
5 

Table 186. LEAKAGE OF HYDROCARBONS FROM VALVES OF 
REFINERIES IN LOS ANGELES COUNTY (Kanter et al. , 1958)l 

Valves in valves in ' 

. gaseous service liquid service An valve. 
Total number of valves 31, 000 101, 000 132, 000 

I 

Number of valves inspected. 2, 258 7, 263 9, 521 
-, Small leaksa' 256 ' 768 1, 024 
. Large leaks 118 79 197 

Leaks measured - 
' 24- 76 100 

Total measured leakage, lb/day 218 ' 670 888 
Average leak rate--1arge ' 

' ' 

leaks. lb/day 9. 1 8. 8 8. 9 
Total from all large leaks. 
nib/day 

_ 
l, 072 708 1. 780 

1‘ Estimated total from small 
' leaks, lltpldayb 26 77 103 

I 
Total estimated leakage from 

- ' all inspected valves. lb_/day l, 098 785 1. 383 
I 

Average leakage per inspected 
valve. lb/day 0. 486 0. 108 0. 198 

- pound per day. 

‘Small leaks are defined as leaks too small to be measured--those 
be less than 0. 2 pound per day. 

estimated to 

l’Leaks too small to be measured were estimated to have an average rate of 0. 1 
This is one-half the smallest measured rate. : 

. 
. 

I.

I

.
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Table 177. EMISSIONS OF SULFUR OXIDES, AMMONIA, AND CYANIDES FROM STACKS OF FLUID AND THERMOF OR CATALYTIC CRACKING UNITS" (Sue-man, 1957) 4— g—i —_ 
502. T t l 

Wt 9o 503 NH3, . Cyanide: as HCN, 503 ch ' 

1 a 1 M5 
0 
E3 in “‘1 'Chemicu anal M5 b me lblhr 1b 

[Emma m ' ’ a" 
1 702’ oxides lblhr ppm 1b I h 

' ' 
r mm mm W a, "1m, 1' Ppm Ppm 

FCC 164 535 438 47 0. 055 23. 5 130 401 .0. 250 0. 48 430 FCC 12. 0 362 512 220 0. 540 3. 2 27. 0 140 0. 280 0. 94 360 FCC 1. 20 1, 260 2, 190 1, 850 0. 220 0. 1 20. 5 134 Trace Trace 240 FCC 8. 90 453 308 20 0. 031 1. 8 
l 

26. 0 67 0. 291 0. 47 170 TCC 1.25 17.5 114 - 0.011 6.7 1.20 29 0.010 0.15 - TCC - - - - - - - - - - - FCC 6. 90 648 984 - 0. 098 1. 1 118 675 0. 054 0. 19 - TCC 5.10 15.1 86 15 0. 011 25. 0 4. 60 99 0. 005 0. 07 370 TCC 2. 0 14. 0 65 10 0. 008 13. 0 3. 40 60 0. 060 0. 70 230 TCC 1. 60 18. 7 151 - 0. 016 7. 9 2. 20 67 Trace Trace - TCC 2. 70 13. Z 136 91 0. 016 17. 0 1. 90 74 Trace Trace 90 TCC 5. 74 13. 0 105 - 0. 015 30. 6 1. 56 47 Trace Trace - TCC 7. 77 11.1 97 60 0. 015 41. 2 3.12 103 Trace Trace 180 FCC 3.07 205 1,310 360 0.130 1.4 23.0 550 0.018 0.27 190 TCC 0. 62 24. 4 141 15 0.014 2..5 2. 80 61 0. 039 0. 54 220 
jAll concentrations are reported on a dry basis. MS = mas..- spectrophotometer. 

Table 178. EMISSIONS OF ALDEHYDES, OXIDES OF NITROGEN, C02, 02, CO, AND N: FROM STACKS OF FLUID AND THERMOFOR CATALYTIC CRACKING UNITSa' (Sussman. 1957)‘ ~ Aldehydes as HCHO, NOx as NOZ. NO by [—COZ, v01 %, 02, vol %, co vol % N2, v01 % Type MS. O'RSAT 
' by diff, I'D/hr ppm 1b/ hr ppm ppm ORSAT MS ORSAT MS ORSAT 

FCC 77.0 130 26.0 29 250 ' 8.7 11.1 5.1 2.2 4.9 81.0 FCC . 18.0 53 4.2 8 - 8.5 8.8 3.5 4.1 7.8 80.2 FCC 25.9' 96 163 394 160 10.0 11.8 2.3 2.3 6.1 81.6 FCC 4.0 5 202 191 11 13.4 1 .4 2.0 2.3 0 84.6 TCC 3.5 49 5.7 ~51 - 8.2 - 7. 9 - 1.4 82.5 TCC - - - - '- - - 
_ 

- - o - FCC 0.9 3 5.9 12 - 9.5 - 2.7_ - 6.8 81.0 TCC 2. 2 26 0 0 200 9. 2 12.1 6. 6 - 3. 2 81. 0 TCC 1.2 
I 12 0 O 170 4.7 9.0 13.5 - 0.7 81.1 TCC 0. 6 12 3. 1 34 - 9. 6 - 8. 3 - 1. 5 80. 6 TCC 0.4 9 2.2 32 190 12.8 13.3 2.5 2.5 3.6 - 81.1 TCC 2.6 44 2. 7 30 - 8.4 - 9.8 - 0 81.6 TCC 3.4 63 . 6 7 130 8.8 9.2 7.8 11.1 2.6 80.8 FCC 1.5 20 - - 310 7.8 7.8 5.1 5.5 6.1 81.0 TCC l4. 3 177 7. 7 62 230 9. 0 9. 0 ,6. 9 7. 3 4. 1 80. 0 

aA11 concentrations are reported on a dry basis.
J,
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, Table 184. EFFECTIVENESS OF MECHANICAL AND PACKED SEALS ON 
' VARIOUS TYPES OF HYDROCARBONS (Steigerwald. 1958) .

l 

_ 
Type Avg hydrocarbon lfe‘k meidence 

F- hydrocarbon loss per Small leaks.‘ Large leaks, 5°“ type P me being pumped, inspected seal, ‘1. of total 7. of total 
1b Reid 1b] day ‘ inspected inspected 

1 Mechanical Centrifugal > 26 9.2 19 21 
: 5 to Z6 0.6 18 5 
i. 0.5 to 5 0.3 19 

_
4 

; m; > 0. 5 . 3.2 19 . 13 
i Packed Centrifugal > 26 10.3 20 31 
: 

. . 5 to 26 5.9 _ 32 34 . ' 

0.5 to 5 0.4 12 4 - ' Avg > 0.5 4.3 22 .23 
. Packed Reciprocating Z6 16. 6 31 42 

54:0 26 4.0 
_ 

- 24 10 ' 

. 
- 

_ 0.5 to 5 0.1 9 o 
1 Avg ' ' ' > O. 5 5. 4 20 13 

‘Small leaks lose less than 1 pound of hydrocarbon per day, 
I 

w
' 

_ 
Table 185. AVERAGE PUMP SEAL LOSSES BY VOLATILITY OF PRODUCT BEING PUMPED 

(Steigerwald. 1958)

~~ ~ 

=———— 
product. Total number Number or Avg hydrocarbon

I 1" Ram of seals 
_ 

seals loss per Inspected 
reported 1nspected seal, lb/riay 

:' 26 165 l25 - 11. 1 - ' 
' 5 to 26 :1,216 204 2.1 . : 

0.5 to 5 -' 

_ 805 14-1 0.3 " 

‘ Table 181. EMISSIONS FROM THE STAGES OF FLUID CATALYTIC CRACKING UNITS' CARBON MONOXIDE WASTE- HEAT BOILERSa
I ~ Unit I 

East West U!“ u ' 

use): stack " 
Gas volume. sclm ‘ 

96. .00 91. 100 60. 100 Gas temperature. '1‘ 410 (50 5111 Des! loss. lblhr M 33 N. 9 NO as N02. ppm 113 190 61 Alfihydu as co. ppm 15 11 5 \ 
1111,. 15/11. 19.5 22.5 Nun“ - soz. 15m 359 232 265 80". iblhr 0.1 0. O 1. 61 Organic acids as acetic. ppm - - 11.1 Hydrocarbons as Cs, ppm Nme one < I 60,. vol '5 dry basis Is 10. 0 0.0 ‘ 
CO. vol 1. dry basis 0 0 O 3 

I 
0. vol 7. dry basis I ' 1.6 . 1.5 ":0. vol i ll. 4 22. 1 Z). 9 .lolh rcc um. 1 and n are equipped men electrostatic precipitate". Jrcc 0.1111 does not use NH injection for rec inter cuditioninl. ’ ' i'
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APPENDIX "I"~ 
1. 'Mercury Cell Process Flowsheet 

2._" Diaphragm C611 Process Flowsheet~
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Table l 

_ 
Table 2 

Table 3 

Table 4 

APPENDIX "J" 

Emission Factors from Chlor-Alkali Plants 

Losses of Typical 100 Tons c1 /day Plant 
Before the Application of Cantrol Measures 

Flow Diagram and Mercury Losses 

Effluent Analysis from Chlor-Alkali Plants 
in British” Columbia _



APPENDIX J: Table l 

EMISSION FACTORS FROM CHLOR-ALKALI PLANTS 

(pounds per 100 tons of chlorine liquified) 

Type Source Chlorine Gas 

Liquifaction Blow Gases 

Diaphragm Cell - Uncontrolled 2,000 — 10,000 

Mercury Cell - Uncontrolled 4,000 - 16,000 

Controlled with Water Absorber 25 - 1,000 

Controlled with Caustic or 1 Lime Scrubber 

Loading of Chlorine 

Tank Car Vents . 450 

Storage Tank Vents 1,200 

Mercury Cells 1.5 (a) 

Air-Blowing of Mercury Cell Brine 500 

(a) - Loss of mercury to atmosPhere, not chlorine gas.



APPENDIX J: Table 2 

LOSSES OF TYPICAL 100 TONS C1,/day PLANT BEFORE 

THE APPLICATION OF CONTROL MEASURES 

Mercury Loss Range 
Source in ounds er da ) 

With Products 

Caustic Soda 0.2 - 14 

Dry Chlorine 0.01 

To sewer 

Hydrogen coolers 0 - 20 

Floor wash and other waste waters 3 - 30 

'rine sludges 0.2 - 20 

To atmosphere 

Hydrogen 2 _ 4o 

Ventilation 0.2 - 9 

Other losses 9
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air Dechlorina- air. 
v -—' tion ‘ 

u
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Condenser condeysate 
lHg 

4. 
~ 

, H O, Hg 
2_ 2 A ‘ Cells _ 

H20 
weak' brine 

H230“ 
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. 

__ 
c_12 11:03 (28 to 50%) . 

V ‘ 
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'- V 
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. 

' 

- . 
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. 

2 Hz 

v 
_ 
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c12 
, Compression—q Hg Other Potential Mercu Losses 

1. Plant ventilation 

l 2. Anode disposal 
3. Cells wash water 

waSte' '38 11+. Floor sweeping 
5. Waste waters 

APPENDIX J: Figure 1 

MERCURY CELL FLOW DIAGRAM AND POTENTIAL SOURCES 'OF MERCURY LOSSES



APPENDIX J: TABLE 3 

Examples of effluent analysis of one diaphragm cell chlor-alkaligplant. 

(my 1)

~ Residual 

Date LH_ Temp Density C1 _C_§ 
- 

_l_3_a_ N_a_ 

Oct 4/71 5.57 26°C 1.0155 -&0.15 -- 0.02 * 7518 

Oct 5/71 6.08 25°C 1.0160 <=0.10 -- 0.01 * 7539 

Oct 14/71 5.06 23°5 C 1.0160 ‘=0.10 300 0.01 * 9988 

* Three methods-for barium tried but sodium and calcium interfere 

with barium. Analyst suggested barium neg. not be present in signifi- 

cant quantities. 

Bioassays were conducted on each of the aforementioned samples. 

The October 4 sample was neutralized to pH 7.0 with NaOH, the other 

two samples were unneutralized. The test species were coho fry ac- 

climated over a period of 14 days in salt water of salinity 29% 

temperature 10.5°C.~ Average fork Mortality at 
Date length (cm) Average weight (gm) 100% effluent 

Oct 4/71 8.0 6.2 
I

O 

Oct 5/71 8.0 6.2 .0 

Oct 14/71 7.8 7.0 
_

0 

The waste water characteristics requested by the Department of 

the Environment to the plant include: pH 6.5-8.5, Chlorine residual 

of-<0.2 ppm in immediate vicinity of outfall, non-toxic in 96 hour 

bioassay; to be discharged via a down-pipe diffuser.



APPENDIX J: TABLE 4 

FMC of Canada Ltd. 
Chemicals Division 

Summary of data provided by Company on effluent analyses for the months of 

November and December 1971 and January'l972. 

_ 

lb. Hg/ - 

Month Hg Conc. ppb - Ton C12 

Nov. 6.0(12;4-3.3) 0.0022 
(0.0047-0;0011) 

Dec. 4.9(7.5-2.1) _ 
-o.oo19

' 

(0.0028q0.0008) 

Jan. 4.8(9.5¢2.1) 0.0020- 
_ 

. 

_ 

(0.0091-0.0008) 

Feb. 4.4(8.0-1.5) 
_ 

- 

' 0.0015 
(0.0027-0.0005) 

'Bioassay Data on sample collected December 1, 1969 inditate the sample was 

toxic 96 hour TLm 17;3% possibly-due to containing 1.5 mg/l free chlorine.' 

No further bioassays have been conducted since the plant has modified its 

treatment system. 

The analysis shows that the company is already complying with the require- 

ments of the new Regulations.
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Figure 

Figure 

Figure 

Figure 

Figure 

APPENDIX "K" 

Sodium Hydrosulphide Treatment Procees 
with Settling Pond 

Sodium Hydrosulphide Treatment Process 
without Settling Pond 

Brine Treatment Sludge Handling 

Caustic Filtration: Poro Carbon Filter 

Caustic Filtration:- Horizontal Leaves 
Pre-coat Filter
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APPENDIX fL" 

1. The Use_of Brine to Remove Mercury from Plafit 
Waste Waters. 

'2. .Osaka_da Mercury Recovery firbcess



Appendix L 

THE USE OF ZINC TO REMOVE MERCURY FROM PLANT WASTE WATER 

The Chemistry: 

There has been much concern about the discharge of plant 
waste waters containing small amOunts of dissolved mercury. whilea 
the quantities involved are not large, the great toxicity of merc- 
cury makes even small concentrations potentially hazardous. ‘Govern- 
mental pressure has been applied to some induStries to cease fur- 
ther pollution. -

‘ 

Mercury can be removed from solution easily and effect— 
ively by a less noble metal such as zinc. You can use the table ' 

of normal potentials to calculate the eqUilibrim state for the 
‘reaction Hg++ + Zn = Hg + Zn++. The ratio of molar concentrations 
calculated is Hg++/Zn++ = 2.5 x 10’55. This means that zinc should 
remove essentially all the mercury from solution, regardless of 
the nature of the mercury salt or the pH of the solution, 

Zinc dissolves in water so much more readily than mer- 
cury that just a out any form of zinc - powder, dust or even 
slab — can be used to displace mercury from solution, via the 
above reaction. ‘The powder or dust works faster than solid slab 
because this form expOses much more zinc surface to the solution. 
The rate at Which zinc will displace mercury from solution will 
increase with the surface area of zinc exposed to_solution. The 
reaction rate also depends 0n how thOroughly and how fast the zinc 
is brought into contact with the mercury solution through stirring 
and/or flow rate. »

j 

The mercury ions in sdlution react with the zinc metal 
transferring their electric charge to zinc atoms and thereby 
putting them into solution. Approximately 65 parts Of.zinC 
react with 200 parts of mercury. The mercury; thus removed from 
solution, could be recovered by heating the crude alloy, dis- 
‘tilling off the mercury, then condensing the vapors. 

‘TheProcedures: 

With the relatively fine zinc dusts like NJZ's No. 44 
type, the best mercury removal 'method is to keep the dust SUS- 
‘pended in the solution by constant stiring.‘ In this case, the 
tank and/or stirring blades should be baffled to avoid the for: 
mation Of an air vortex: Such vortexes would cause air to dis—, 
solve in the solutiOn, resulting in Oxidation and loss of some 
of the metallic zinc. 

An excess of zinc-dust should be used to ensure rapid 
removal of mercury from solution. The excess zinc will quickly 
settle_to the bottom of the tank when the agitation is stopped. 
When new waste water is added to the tank, the settled Zinc can 
be reagitated along with newly added zinc dust.
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. APPENDIX L 

OSAKA SODA 

MERCURY RECOVERY PROCESS 

Crawford 8.- Russell Incorporated 
_ 
Stamford, Connecticut



- CRAWIIX: .213 ‘e. IQUEJSELI. 
INCORPORATED 

OSAKA SODA MERCURY RECOVERY PROCESS' 

(OS Process) 

application
' 

Removal of mercury from liquids and solid wastes in_the chlor-alkali, 
pulp and paper, electrical, instrument, chemical and pharmaceutical 
industries. ' -

- 

Experience 

03 Process developed over a ten-year-period.l Used commercially in
I 

)ur chlor—alkali plants of 70 to 200 TPD capacity in Japan for up 
to 5 years. These plants are treating 18,000 to 32,000 gallons of 
.'aste water per day, as well as brine treatment solids. 

Streams Treated 

— Gases, including air, H2, 012, and H01 
- Slurries from brine treatment . . 1 

- waste waters containing inorganic mercury and all liquid streams 
_except caustic. 

vl 

Removal Efficiency 
I

. 

- Gas streams down to 0.01 milligram/m3 (STP)(1). '

- 

- 95% or more of mercury content of solids (0.05 Kg/metric ton C12(1) 
- Recovers mercury dawn to 0.15 ppm from liquids on an ion 

exchange resin and then removes mercury down to 0.002 ppm 
(2 ppb) average, 0.005 ppm (5 ppb) maximum on the MR resin. 

grasses 
Treatment of Gases 

Cooling, refrigeration followed by adsorption or absorption. 

Treatment of Solids and Slurries
I 

Slurry is treated with chlorine or hypochlorite to dissolve 
mercury as HgCln = (but not Mg(0H)z er CaCOB), filtered and 
washed. Filtrate concentrated on ion exchange resin. Effluent: 
still containing about 0.15 ppm mercury, goes to liquid treatment.‘ 
Periodically, mercury is dissolved from ion exchange resin and 
recovered by reduction to metallic mercury with sodium amalgam. 
The dissolving solution is in a closed loop. 

_ 

Page 1 
.. 

' 
_ 

. November 5, 1970 
-'“ 

- (1) Revised 11/23/70
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OSAKA SODA MERCURY RECOVERY PROCESS 

Treatment of Solutions 

Solutions are adjusted to a required pH and free chlorine content, 
then filtered. Filtrate is first passed over ion exchange resin 
and then through an MR tower. Mercury is recovered from the ion 
exchange resin as described above. Resin from the MR tower is 
discarded several times per year. 

Space Reguirement 

Le'S'than ZOO-square meters for a 300 tons_per day chlorine plant. 

Eli-fl Sheet 

See attachment. 

images; _ 

The approximate installed costs of mercury removal units to handle both 
liquid and solid wastes from 300 and 600.ton per day chlor-alkali plants 
are $H00,000 and $575,000 respectively. including the license fee. 

<:> Operating Costs - Based on Japanese EXperience 

Limiid treatment - $1.0 per 1000 gallons - 

Mud Treatment - Electricity: 18 KWH [KgHg 
. 12% Naomi no Kg/Kg Hg ' 

Chemicals: 
' 

$0.67/Kg Hg 
Labor (can handle both 
mud and liquor): 0.5 man 

Earls 
Japanese patents 37u10551, #2-2815 and 45—16324 have issued; others are 
pending. Equivalent patent applications have been filed in the U.S. and 
other countries. 

Engineering and Construction 

Crawford & Russell is prepared_to engineer and construct a recovery _ 

system for any plant using mercury. Through their Tokyo office, C&R 
engineers can consult freely with'Osaka Soda technologists and design 
the plant best suited to the individual situation. ' 

Page 2 
February 2, 1971
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ANALYSIS OF MERCURY 
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APPENDIX M 

Analysis of Mercurxby-tne Atomic Absorption Method 

(ReferenCe supplied'in the proposed Regulations) 

taken from 

Methods for Chemical Analysis of Waters and Wastewaters 

I-By W. T. Traversy, Water Quality Division, Inland Waters 

Branch, Department of Environment, Ottawa, 1971



MERCURY 

(Atomic Absorption Method) 

1. Scope and Application 

1.1. This atomic absorption method is applicable to surface, ground and 
saline waters and industrial wastes. Depending upon instrument settings. 
concentrations in the range between 0.05 and 100 ug/l Hg may be 
determined. Higher mercury levels can be measured by appropriate 
dilution of an aliquot. 

2. Principle of Method 

2.1. The organomercury compounds in the sample are oxidized to inorganic 
mercury compounds by heating with sulphuric acid and potassium 
permanganate in an automated system. This automated system provides 
not only the advantages of speed and reliability but also a closed 
system where the oxidation can take place at a high temperature with 
no loss of volatile organomercurys. 

2.2. After oxidation, the mercuric compounds are then reduced with stannous 
sulphate in a hydroxylamine sulphate-sodium chloride solution to 
elemental mercury. This elemental mercury is sparged from the solution 
with a stream of air and passed through a cell mounted on the burner 
in an atomic absorption spectrophotometer. The cell is situated in 
the light path and the absorption is measured; a mercury hollow cathode 
lamp is used as the light source. ' 

3. Interferences 

3.1. There are no known significant interferences. 

4. Sampling Procedure and Storage 

4.1. The sample should be collected in a thoroughly cleaned polyethylene 
bottle. The treatment of the sample at the time of collection will 
determine the type of data obtained from the analyses, i.e., dissolved, 
total, etc.. Refer to Sample Preparation (5) for explanation of 
measurements in order that the proper Sampling technique will be used 
for the type of data required. 

4.2. If the sample is not acidified at the time of collection, there is a
I rapid loss of mercury from solution in a matter of hours. 

4.3. Limited experience with storage of dilute mercury solutions in glass 
bottles indicates that even at low pH, there is a rapid loss from 
solution and it is recommended that glass bottles not be used.
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5. Sample Preparation 

5.1. Dissolved mercury: Sample should be free from turbidity or filtered 
through a 0.45-micron membrane filter and acidified (1 m1 conc H250“ per loo-ml sample) immediately. The sample should be filtered at the time of collection. 

5.? Suspended mercury: Sample is filtered through 0.4S-micron membrane filter at time of collection, and analysis carried out on the portion of the sample retained on the filter. The sample retained on the filter is prepared for analysis as follows: ' 

5.2.1. Transfer the filter with its contents to a small beaker and cover the filter with cone H250“. Digest at room temperature for several hours and then make up with distilled water to the original v61ume of sample that was filtered. 

5.3. Total mercury: Sum of the concentrations is the dissolved and suspended fractions. 

5.4. Extractable mercury: Dissolved concentration plus the concentration of mercury from the suspended solids (turbidity) that is dissolved 
by acidification with conc H250“ (1 ml per loo-ml sample). In many cases, this represents the total mercury content if all sediment was dissolved. 

6. Apparatus 

6.1. Technicon AutoAnalyzer Unit consisting of: 
6.1.1. Sampler 11. 

6.1.2. Manifold. 

6.1.3. Heating bath (105°C) containing two mixing coils (#116-0163). A beaker containing mineral oil and placed on a stirring hot-plate 
is suitable as a heating bath. Stir with a teflon stirring bar. 

6.2. Atomic Absorption SpectrOphotometer, Perkin Elmer Model 403, or equivalent. 

6.3. Recorder, Perkin Elmer Model 165, or equivalent. 
6.4. Proportioning Pump, Carlo Erba No. 08-59-10202 (available from Allied Scientific Company Ltd., 317 Progress Ave., Scarborough, Ontario). 
6.5. Gas separator; construct as shown in Figure 6. 
6.6. Absorption cell, made from borosilicate glass tubing, 10-mm 1.0.. loo-mm long. The ends are ground square and quartz windows are attached with epoxy cement. Gas inlet and outlet parts are attached approximately 5 mm from each end of the cell. Gas connections are made with 0.062S-inch I.D., 0.130-inch 0.0. Technicon transmission tubing. The absorption cell is placed in a wooden frame mounted on top of one of the burners and fixed in position with masking tape.
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6.7. Lamp, 60-Watt bulb, arranged to shine on the absorption cell to 
prevent condensation of moisture inside the cell. . 

7. Reagents 

7.1. Hydroxylamine sulphate-sodium chloride solution: Dissolve 15 g 
hydroxylamine sulphate, (NHZOH)2.HZSOH, and 15 g sodium chloride, 

'NaC1, in 500 ml distilled water. Prepare daily. 

7.2. Potassium permanganate solution: Dissolve 2.5 g potassium permanganate, 
KMnOu, in 500 ml distilled water. Prepare weekly. 

7.3. Stannous sulphate solution: Dissolve 25 g stannous sulphate. SnSOu, 
. in 250 ml 2N sulphuric acid. Prepare daily. 

7.4. Sulphuric acid, H250“, concentrated. 

7.5. Stock mercury solution, 100 mg/l Hg: Dissolve 0.0168 g phenyl mercuric 
acetate in 1N sulphuric acid in a loo-ml volumetric flask and make up 
to the mark with 1N sulphuric acid. 

7.6. Working mercury solutions: Dilute stock mercury solution (7.5) to 
prepare appropriate working standards. 

8. Procedure 

8.1. Run the standards and samples using the manifold shown in Figure 5 
and the instrument settings shown in Table 1. 

9. Calculations 

9.1. Prepare a calibration curve derived from the peak heights obtained 
with the standard solutions. 

9.2. Determine the concentration of mercury in the samples by comparing 
sample peak heights with the calibration curve. 

10. Precision and Accuracy 

10.1. In a single laboratory (Water Quality Division), the coefficients 
of variation at mercury concentrations of 0.3, 2.0 and 8.0 ug/l 
were 15.5, 14.9, and i3.3% respectively. 

11. Reference 

11.1. Goulden, P.D. and B.K. Afghan, 1970. An Automated Method for 
_Determining Mercury in Water. Inland Waters Branch, Department of 
Energy, Mines and Resources. Technical Bulletin No. 27.
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TABLE 1 

Instrument Settings (Perkin-Elmer Model 403) for 
Different-Levels of Mercury 

MERCURY LEVEL SAMPLES PER RECORDER FULL CONCENTRATION 
ug/l HOUR SCALE DIAL 

0.05 - 0.5 20 1A 500. 

0.5 - 10 20 2A ' 500 

10 - 100 20 4A 100 

ALL LEVELS MODE - "CONCENTRATION" - "10 AVERAGE" 

RECORDER RESPONSE - 3 

CHART _S_PEED - s nun/min 

SLIT SETTING - 6 

WAVELENGTH - 253.7 mu 

'77
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TABLE I 

MAIN STANDARD RAW WASTE LOADS EROM TYPICAL DIAPHRAGM 6 MERCURY CELLS 
CHLORINE MANUFACTURING PROCESSES - {EXPRESSED IN LB/lOO TONS Cl IDAY 

Mercury Cells Diaghragm Cells 
— Brine Purification Muds, 500 - 3,000 

I 

500 - 16,000 

(Caco3 s Mg(OH)3) 
- NaCl “.000 - 100,000 5,000 - 100,000 
- NaOH HOG - 2,500 1,000 - 13,000 
- Nazsgl 1,000 - 12,000 0 - 9,000 
- H so 500 — 10,000 100 — 3,50'0 

- Filézr Aids . 

I 

0 - 500 ' 20'- 200 
- Pb 

_ _ 

-_ 
' 

10 - 100 
- Asbestos - 25 - 150 
- Chlorinated Organics not available 

02 100 - 10,000 50 - 1,000 

Hg - .5 - so 
' 

_ 

.- 

Carbon, Graphite 8 100 - 1,500 30 - 1,000 
other solids



Treatment of Wastes. General 

It is not considered appropriate, at this, time to present 

data or to state policies which would prejudice the work 

of the task force which will prepare regulations covering 

all the effluents from a chlor-alkali plant. 

Federal regulations for mercury in liquid effluents have 

been finalized and the technical aspects of the treatment 

are discussed below. For other substances, which might 
be considered deleterious in the Fisheries Act, the following 

general considerations can be made. 

Settling ponds appear to be an acceptable solution for the 

removal of muds and solids before discharge of effluents. 

It appears that, with residence time well above 2“ hours, 

suspended solids concentrations in the ponds' effluent can 

be expected below 30 ppm prior to discharge. 

Acids and alkalis will partially neutralize each other and 

the pH of the pond water can then be adjusted Organic wastes 

from chlorine purification should be collected and disposed 
of separately. Sodium hypochlorite should be reduced to 

sodium chloride before discharge.



Air Emissions and Controls 

Emissions from diaphragm and mercury cell chlorine plants 

include chlorine gas, carbon dioxide, carbon monoxide and 

hydrogen. Gaseous chlorine is present in the blow gas from 

liquefaction, from vents in tank cars and tank containers 

during loading and unloading, from storage and process 

transfer tanks, compressor seals, and from air blowing of 

depleted brine in mercury cell plants. 

In mercury cell chlor-alkali plants one contaminant, mercury, 

is of particular importance due to its high toxicity. 

Mercury is emitted to the atmosphere via the hydrogen stream, 

the end box ventilation stream, and the cell room ventilation 

air. 

Chlorine emissions from chlor-alkali plants may be controlled 

by one of three general methods: 

(1) Use of the gas in other plant processes, 

(2) neutralization in alkaline scrubbers and 

(3) recovering the chlorine from effluent gas streams. 

Tables I and II of Appendix "J" show typical emission factors 

for chlor-alkali plants and Figure I of Appendix "J" shows 

diagrammatically potential sources of mercury losses from 

mercury cell chlor-alkali plants.



Losses from Mercury Cell Plants 

The Canadian mercury cells plants were designed and built 

prior to 1970, at the time when the hazard of mercury to 

the environment was not known to the chlor-alkali industry. 

The toxicity of metallic mercury was, however, well 

established and the main concern of a cells designer was 

the adequate protection of the operators from mercury 

vapours. The cell rooms were well ventilated and mercury 

spills picked up or washed away in order to prevent 

evaporation. 

Mercury left the plant in different ways, each one of them 

was a source of emission to the surrounding environment. 

Let us list and analyse each category of mercury losses: 

General Cleaning of the Cell Room 

Some unintentional spillage of mercury cannot be prevented 

in electrolysis and once a drOp of mercury has fallen to 

the ground, it is impossible to fully recover it. 

Most electrolysis have the cells in the first floor and 

various equipment are mounted on the ground floor. If some 

mercury falls from the first floor to the ground floor, 

it is quite obvious that it is almost impossible to recover 

it.



In addition, not all floors have the smooth surface which 

is needed for a good flushing of the mercury to the mercury 

drains: many floors are made of concrete with cracks into 

which the mercury tends to hide itself. Sometimes, a 

considerable amount of mercury lies on the concrete floor 

and it appears only when the concrete floor is broken in 

order to be removed or repaired. 

Cleaning of Cells with Washing Water 

The mercury cell operation is quite sensitive to a clean 

mercury stream, a clean brine stream, and a clean cell, 

and each cell of a chlor-alkali plant has to be cleaned 

from time to time. The anodes covers are dismantled and 

the anodes are eventually replaced by new ones. On this 

occasion, the operator normally washes the bottom of the 

cell with water. 

In order to carry out these operations, the cell is short- 

circuited. Without electric current, the mercury cathode 

is exposed to the chlorinated brine, and this means that 

the brine which is still in the cell, takes up to 100 or 

more ppm of mercury. Some of this brine is washed away 

with water. 

Other Process Waters 
In order to have the amalgam formed in the primary cells 

as pure as possible, the end boxes have to be washed with 

water.



The mercury content of this washing water changes from case 
to case, but it is absolutely certain that these washing 
waters cannot be discharged into the sewage system without 
treatment. 

§£i_n_e 

In the mercury cells, sodium chloride is transformed to 
chlorine gas and caustic soda by means of electric current. 
The brine coming from the cells contains approximately 250 
grams per litre of sodium chloride, is saturated with 
chlorine gas, and has a pH of approximately 3.5 and a 

temperature of approximately 180 degrees Fahrenheit. This 
brine has to be dechlorinated and saturated to a 

concentration of approximately 320 grams per litre. 

Fresh salt is added to the brine (weak brine) in vessels 
called saturators. The impurities contained in the salt 
go into solution as well as the sodium chloride. The 
impurities are mainly magnesium, calcium, iron and sulphate 

ions. To precipitate the impurities, some chemicals as 
soda, barium chloride or carbonate are added to the brine. 

The result is a turbid solution (pH approx. 9-10) which 
has to be clarified. The clarification can be done either 
by decantation and filtration, or by direct filtration of 
the all brine flow. The purified, clear brine goes to the 
cells while the underflow of the separators and the backwash



of the brine filters are normally discharged. These 

discharges usually have relatively high concentration of 

mercury, in the order of 5-8 ppm. 

If the brine quantities in circulation are very large, the 

mercury losses are correspondingly high. 

Hydrogen 
Losses of mercury in the hydrogen stream vary substantially 

from one plant to another. The hydrogen generated and 

discharged from the process is handled in different ways, 

at some locations the hydrogen is cooled and discharged 

to the atmosphere, at others it is compressed and used as 

a fuel. The hydrogen stream leaving the denuder is quite 

hot, and as a result contains a substantial amount of mercury 

in the vapour phase. At 210 degrees F. the mercury content 

is approximately 2.3 grams per cubic meter. If nothing 

is done to the hydrogen except to cool it to about 110 

degrees F. and to remove the condensed mercury efficiently, 

the mercury emission as vapour still amounts to more than 

four pounds of mercury per 100 tons of chlorine produced. 

Due to the high degree of agitation in the denuder when 

the hydrogen stream is evolved there is additional mercury 

emitted with the gas stream in the form of a mist or aerosol. 

5;; 
Air acts as a medium for pollution primarily by two means. 

To keep the concentration of mercury in the cell room below 

50 micrograms per cubic meter it is necessary to ventilate



the cell room with large volumes of air. 1he air comes 

with it to the atmosphere approximately .5 to 9 pounds of 

mercury per 100 tons of chlorine produced. 

The presence of the mercury results from a number of 

operations or conditions typical examples of which are end box 

sampling procedures, removal of mercury butter from end boxes 

and accidental spills of mercury. A secondary emission source 

results from end box ventilation. Ventilation is necessary 

to remove any entrained chlorine from the brine. The amount 

of mercury involved here, while difficult to estimate, would 

seem to vary between .2 and 1.2 pounds per 100 tons of chlorine 

produced. 
Chlorine Gas and Sulphuric Acid 

The mercury is practically never attacked as chlorine gas 

accumulates at the anode. If some trace of mercury is 

produced, it remains with the brine. Very little or 

practically no mercury can be traced in the condensate of 

the chlorine cooler. The same can be said for the sulphuric 

acid brine of the chlorine gas. 

gaustic Soda 
During the electrolytic production of chemically pure caustic 

soda traces of mercury find their way into the product. 

In most of the cases, the mercury concentration is in range 

of 20 to 10 ppm and lower. On one hand, this phenomenon 

has an adverse effect on the quality and the purity of the 

caustic soda produced; on the other hand, it is a source



of mercury loss which is felt economically in the process. 

The mercury leaving the process in this way ends into the 

environment during the utilization of the caustic soda. 

grins 
It is probably known that the urine of the personnel of 

a chlor-alkali plant using mercury cells contains 

approximately uo-so micrograms of Hg. This minimum amount 

cannot be recovered. 

Total Emissions 
It is estimated that the Canadian chlor-alkali industry 

consumed, in 1969, approximately 39 pounds of mercury per 

100 tons of chlorine produced. This loss represents the 

total emission to water, air, land and the mercury discharged 

with the products. It is based on the amount of mercury 

sonsumed in 1969 and the estimated chlorine production 

during the same year. Table 2, Appendix "J" shows how the 

losses were distributed, in a typical 100 TPD plant, before 

COHtIOl measures were taken.



~ 

Design_§eatures to Minimize Mercury Losses, 

Mercury losses to the eco—system through brine sludges, 

waste waters and cooling water, losses to air and losses 

going with the products vary from plant to plant. The type 

of cell used, the brine washing system, operating practices 

will also affect the mercury losses. Efforts to minimize 

mercury losses in existing plants must start with specific 

studies of existing conditions. However, the basic 

principles will be the same for all plants. Figure 1, 

Appendix "J", shows the potential sources of mercury losses 

in a chlor-alkali mercury cell, comments on design principles 

are tabulated below. 
Sewers 
Sewers leaving the cell room and all other areas which 

handle metallic mercury, mercury vapors, mercury recovery f 

systems sould be blocked. The same can be said for all 

other areas where mercury contaminated leaks or drains can 

be expected from the equipment installed. The area(s) 

should be curbed, paved and drained to a collection sump(s). 

Each sump should be designed in such a way that a primary 

recovery of mercury can be obtained, wherever possible. 

by means of simple traps, weirs etc. The water can then 

be pumped to a tank for treatment or recirculation. It 

is important that no mercury contaminted waters go directly 

into the storm or sanitary system.



Waters 
The volume of water collected from the floor drains can 

be reduced considerably by limiting its use for cleaning 

floors, by recycling waste water wherever possible and by 

sending uncontaminated cooling water to separate drains 

directly to the sewer system. When water is recirculated, 

the mercury metal should be recovered from the traps and 

all the water should be treated when its mercury content 

reached say 2.0 ppm. 

Various processes have been considered for removing mercury 

from water, the precipitation with HaHs or Nazs has received 

the widest attention and it is capable of reducing the 

mercury concentration to 0.1 ppm or less. 

The waste water is sent, primarily, to a receiving tank 

with the bottom shaped to a drain nozzle to enable the 

removal of mercury which has been collected and settled 

inside. The mercury in solution is precipitated and 

filtered, preferably, through an activated carbon bed. 

The available data indicate that a pH of u to 6 and an 

excess of 20-50 ppm of sodium sulphide are optimum. The 

addition of ferric chloride as a flocculating agent improves 

the precipitation of mercuric sulphide. Figures 1 and 2, 

Appendix "K" show 2 flow diagrams of the sodium sulphide 

treatment.
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Other methods have been tried to remove mercury from waste 
waters. One of them consists of reducing the mercury in 
the effluent to element form and the amalgamating it with 
zinc powder. The method can give fairly good results (up 

to 99 K removal) but presents few disadvantages as the 
introduction of a second pollutant, zinc, into the 
environment, the cost of the zinc powder and of the amalgam 
regeneration system. A description of this process, taken 
from a technical information bulletin, is appended, Appendix 
"L" . 

Brine and Brine Sludges 
Sludges from brine filtration and saturation have been,' 
in many cases, sent to settling ponds as a temporary measure. 
In some other cases they have been disposed of by deep well 
injection. The disposal in settling ponds may present 
problems with run-off, overflow, leaks, etc. It is difficult 
to find a pond which is really satisfactory for the purpose 
of containing mercury. 

We must bear in mind that, in most of the cases, ponds have 
been used as temporary solutions to take the waste brine 
out of sewer systems; their use will be gradually discouraged 
by Environment Canada. The disposal by deep well injection 
represents a risky solution, it should be proved safe before 
deciding to dispose of contaminated sludges in this way.



If the liquid can be separated from the solid waste and 

returned to the process, the disposal of solids, containing 

up to 2,000 ppm of mercury, is still a problem to be solved, 

even if it is easier to deal with a solid residue than with 

a sludge. 

One other way to deal with brine sludges is to solubilize 

the mercury with sodium hypochlorite and then filter and 

wash the solid residue. The solids can now be disposed 

of easily as they contain a small amount of mercury. The 

liquid containing mercury can be then treated with NaHs 

or Nazs and the mercury precipitated and filtered as Hgs. 

An alternate procedure, is to recycle the hypochlorite 

solution (containing Hg) into the brine system and dispose 

of the solids residue. See Appendix "K", Figure 3. 

One other way is the treatment by ion-exchange to recover 

the mercury. A description of this process, called the 

Osaka process is appended, Appendix "L". 

In some Japanese plants the solid waste is included into 

a concrete block, after its mercury content has been reduced, 

the blocks are then dumped into the ocean. It seems that 

this method is satisfactory as the dissolution of mercury 
takes place only from the surface of the block and that 

the extraction from the inside is negligible.
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gagstic Soda 
The mercury content in the caustic soda can be easily reduced 

to and below .1 ppm by filtration through a bed of activated 

carbon. Two techniques have been widely used to reduce 

the mercury in the caustic soda: 

Filtration through porous carbon filters, mainly used in 

North America, consists in using porous hollow carbon pipes 

as filter media. Some precoat material is usually added 
before every filtration cycle. 

The mercury droplets are trapped by the precoat material 

and the filter is backwashed'producing an alkaline sludge 

which must be handled with additional treatment facilities. 

This procedure is schematically shown in Appendix "K", 

Figure u. 

Filtration throu h horizontal leaves recoat filters, mainly 

used in Europe with some installation in North America. 

The filter consists of several horizontal leaves which are 

precoated preferably with activated carbon, before each 

cycle. 

The mercury droplets are trapped by the precoat material, 
the cycle may last 3 to a weeks and the precoat (containing 

mercury) can be washed and dryed before being discharged. 
The residue is dry and ready for distillation, which is



an advantage over the other technique. This procedure is 

schematically shown in Appendix "K", Figure 5. 

One of the main obstacles to the installation of a good 

caustic filtration system is of economic nature, because 

of the use of nickel and nickel alloys for many components 

of the circuit. 

The experience accumulated successfully in Europe has shown 

that if the temperature of caustic is controlled below a 

certain value (say 180 degrees F.) stainless steel (316 

type) is quite satisfactory and the overall cost of the 

installation can be lowered.



Hydrogen 
The hydrogen by-product stream which is at 210 degrees F 

is usually cooled to 86 degrees F. This cooling results 
in an emission reduction from about 112 pounds of mercury 
to about 1.9 pounds of mercury per 100 tons of chlorine 
produced (from mercury vapor pressure curve). 

One further means of reducing emission involves compression 
of the dydrogen to about 3.5 atmospheres followed by cooling 
and entrainment separation of the mercury which condenses. 
If the hydrogen is cooled to 68 degrees F the mercury vapor 
loss will be reduced to about .29 pounds per 100 tons of chlorine 
produced. If this gas is further cooled to 37 degrees F using 
refrigerated brine the loss may be reduced further. Pilot plant 
studies have indicated that by using carbon adsorption the 
mercury level in this gas be reduced below .001 pounds per day 
per 100 tons of chlorine produced. 

A second means of further emission reduction involved the 
scrubbing using a solution of sodium hypochlorite, caustic 
soda and sodium chloride. Pilot plant work indicates that 
it could result in a reduction from 1.9 to .066 pounds of 
mercury per 100 tons of chlorine produced. 

5;; 
The mercury can be removed from end box ventilation air 
by two means. The first involves scrubbing the air with 
water, cooling to 60 degrees Fahrenheit and entrainment



separation. This would result in an emission of about 1.2 

pounds of mercury per 100 tons of chloride produced, the 

water should be treated as described above. At this time 

there is no known practicable treatment that can be given 

to the cell room ventilation air. However, encouraging 

pilot plant studies have been carried out using activated 

carbon. Control of emissions from this source consists 

of actions designed to minimize the amount and the effect 

of exposed_mercury in the cell room. These practices 

include: 

(i) Minimizing spills 

(ii)_Good house keeping 

(iii)Crash shutdown procedures for handling 

catastrophic cell failure. 

Recovery of Mercury by Distillation 

Solid wastes from the sulphide treatment, caustic filtration 

and brine sludge treatment can be distilled to recover 

metallic mercury. There are indications that some 

distillations are not 100% efficient, the-residues should 

therefore be collected and buried in some type of container. 

Although most of the companies look at distillation as a 

purely economical proposition, recovery and recycling of 

mercury by distillation should be encouraged, whenever 

possible, at the regulating agency level, as it is the only 

real means of reducing the emissions to the environment.



Impact of the New Chlor-Alkali Mercury Regulations 
The'regulations, applying to all plants producing-chlorine 
with mercury cells, Require: 
a. within 60 days from their coming into force: to reduce 

the quantity of mercury deposited daily, in water 
frequented by fish to 0.005 pounds per ton of chlorine 
produced in that day. 

b. Since their coming into force: 
- to keep records of liquid effluents discharged, 

chlorine produced and mercury discharged with 
the effluents 

- to keep records of the mercury purchased and used 
for any purpose. 

The Regulations are expressed in terms of unit of deleterious 
substance per unit of production. As described in the - 

Fisheries Act, the quantity of mercury which can be deposited 
in water frequented by fish will include the amount coming 
from any place, under any conditions, including mercury 
previously removed from plant wastes and impounded if such 
may enter the water. 

In anticipation of the regulations, the intent of which 
was made known to industry a year ago, considerable research 4 

in mercury loss has already been effected. Preliminary 
information provided by industry and/or provincial regulatory 
agencies indicated almost total compliance. The compliance



with the Regulations will reduce the quantity of mercury 

deposited in water, for a plant producing£100_tons of 

chlorine per day, from a daily average of 25 pounds, 

discharged in 1969, to 0.5 pounds today, a reduction of 

98%.
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