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The Marine Environmeft A Shared Responsibility

Section 1: Introduction

Every recreational boatdas a vested interest in preserving both the safety and the beauty of the waterways that are
our playgrounds, not to mention a responsibility to do so for the inhabitants and other users of those waters, botidpresent a
future. Every vessel has an envimental impagt it is up to skippers and crews to make certain that the environmental impact
is minimal, and that the environment does not suffer from boaters' enjoyment of their local waters.
Environmental issues related to boating activity fall file main categories:
The handling of fuels, lubricants, and coolants
Discharge of sewage or noxious grey water
Boat maintenance
Protection of in-shore habitats
Applicable marine laws
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Section 2: Handling dfuels,Lubricants, andoolants

2.1 General

The surface of the water, especially of the sea, is particularly vulnerable to hydrocarbon spills, because their toxicity
immediately kills the surface life. Surface life is extremely important, since it is an abundant plant and animadiasiarice,
the food chain.

Spills from accidents involving large oil tankers may make headlines, but in fact the accumulated quantity of
hydrocarbon pollution from recreational boaters in North America each year is far greater than that from anylgngle tan
accident.

Boaters are legally liable for hydrocarbon spills, even if these are small and even if they are inadvertent, and they may
suffer stiff fines if prosecuted. S&ection 6: Applicable marine laws

2.2 Fuels

It is important to follow refueltig procedures carefully and avoid sgillsot topping the tark and completely wipe
up spills when they occur. With gasoline spills, evaporation occurs rapidly, reducing the area of surface water toxicity, but
gasoline spills are especially dangerous bectagshigh volatility of gasoline can lead to fire or explosion.

Because of diesel's lower volatility, diesel fuel spills are not as dangerous immediately, but they are very toxic to
aquatic life, and they spread further, last longer, and do more waresdamage.

2.2.1 Inboard tanks

Most marina fuel dispensers can pump fuel much faster than many boats' fill pipes are able to handle. Fuel may be
spilt by "kickback," "burping," or fine spray from the filler pipe, so take it easy.

Know how much fuel gu need, reduce flow as the level approaches full, and stop before reaching it so there is no
overflow. Remember that fuel expands on warm days.

Don't rely on an automatic shatf. Have absorbent materials ready. A spill from these tanks will likelytgothe
water, if not caught quickly. There are absorbent pads, sheets, and other absorbent materials on the market, amd it is wise t
carry some of these in case of an inadvertent spill. Be prepared!

Do not use soap or detergent to disperse fuel sppiipreads the fuel, does not absorb it, and is worse for the
environmentas it increases the toxicity.

Use a nespill fuel saver, which temporarily attaches with suction cups to the vent to catch overflow. This can then be
poured back into the tank. Diees that warn o full tank are also available

Check fuel lines and fittings to ensur
there are no leaks.

Major fuel spills are to be reported t
the Coast Guard without delay (Marine
Pollution and Chemical Spill Reporting:
1-800-889-8852).




2.2.2 Portable fuel tanks

Follow refuelling procedures and do not overfilave absorbent materials ready and wipe up sp¥llake certain
fittings on the tank and hoses are secDin't trarsfer fuel between tanks when on the waBarry reserve fuel in a container
that connects to the engine if at all possiBlgill-proof fuel cans, which reduce the risk of spills during refuelling, are now
available.

2.3 EngineMaintenance

Consult themanual on your boat and engine, or the manufacturer, to ensure that you are using the most
environmentallyfriendly material compatible with your equipment.

Bilge water is a major source of marine pollution because bilges tend to collect engine @ihtffrekze, and
transmission fluid. Oil, fuel, or coolant in the bilge indicates a leak, and every precaution should be taken to fiudgeanfitt
stop leaks before they reach the bilge.

Keep the bilge clean, so that automatic bilge pumps do not puynpaier overboard; this is against the law. The use
of bilge cleaners, however, is not recommended. Even biodegradable ones merely emulsify or break down the oil, gtc., into tin
droplet® dispersing it, not removing it from the environment.

Keep oil absrbent pads in the bilge at all times, and check oftése a drop pan under your engirastallation of
an overboard oil protection system will assure that no pollution occurs from an inadvertetitasfalige spill does occur, it
must be pumped io an enclosed container and properly disposed of.

When changing oil and coolant, preparation should be made to prevent spills, absorbent pads should be placed to
catch drips, and a cleanup should be carried out afterwards.

Use of synthetic biodegradabbils and lubricants is recommended, especially in fittings exposed to the water.
Propylene glycol antifreeze is less harmful than ethylene glycol and therefore is preferable. Consult your manual or
manufacturerlt is important to properly dispose of aseil and fuel filters, and absorbent pads, at the place designated by your
marina or yacht club. See alSection 4.2 Disposal issues

The new diesel engines (both inboard and outboard) are much more efficient than older models, and many can use the
new low-sulphur fuels that are becoming available.

2.4 Outboard engines
Older 2cycle outboard engines can discharge up to 25% of their fuel/oil mixture straight into the water; 20 gallons of
fuel used leaves 5 gallons in the water. Neweyde engines @ more efficient and use less lubricant, but are still less
efficient and generate more pollution than modenyde, fuetinjection engines, which are not only more efficient, but quieter
as well. Discharge regulations governing outboard engines arg dr@hcted in several jurisdictions in North America, but are
not universal as yet.
Use synthetic lubricants, includingc¥cle outboard oil, that are biodegradable. All engines should be well
maintained, and operated in an efficient RPM range.

Section3: Management oddewage andsrey Water

3.1 General

In our modern urban lifestyles on land, we are used to flushing a toilet or taking the plug from a drain and simply
forgetting about what happens to the contents after that. The municipality take§it&eus from there on. That is not the
case when you are out on the water, where whatever you flush down a drain or marine toilet (known as "the head") continues to
be your responsibility.

There are serious health and environmental problems,lbastegal issues, involved in the simple discharge
overboard (via a "throughull" fitting, as has been common in the past) of both grey @&tem sink and shower draiésand
raw sewage (also known as black water) from the head.



3.2 Grey water

Greywater is the water you have used for washing, showering, cleaning, and washing dishes or clothes. The soap or
detergent you employ can adversely affect marine life in the following ways:

A 1t may cont ai n Nevemseichosne bleathripeotiuctsacongainingachidrire,. formaldehyde,
ammonia or chlorobenzine. Look for the most environmentally friendly cleaner possible.

A 1t may contain phosphates. An increase of these in
they rob the water of oxygen, damaging fish and other wildlife. Avoid products that contain phosphates, but bear in mind that
even a product that carries the label "Phospfiag®’ may still legally contain up to 1% phosphates.

A Al l soaps hethed"naueal’ @ otlipevisd, containeurtactive agents, or surfactants, which create
the suds or foam. Discharged in grey water, these surfactants plug the gills of fish, literally suffocating them. Saney@in whe
are using the most environmentdiiigndly soap possible, try to minimize its use.

Other ways of minimizing the impact of the grey water you discharge include the following

A Use as little soap or detergent as possi bl ashihgpr t h
(Before eating you could use one of the fioaming antibacterial agents, or "hand sanitizers," that have become readily
available.)

A Never let dishes dry dirty. Scrape food waste into

dishes as soon as possible. They'll require much less soap or detergent to clean than if food waste is allowed tdbarden on t
A 1 f you've -brdse makeoyour dirtydishes Bomelta glean rather than washing them on board.
A E vyour boiatthas a shower, whenever possible use shoreside facilities for showering, laundry, etc.
A Although holding tanks for grey water are not yet
installing one, especially if you live aboardspend a lot of time on board in a slip or anchorage. Eventually holding
tanks for grey water will likely be legally required, just as they are now for black water.

Tell everyone aboard your boat about your goal to discharge as little soap or deteogbetivdter as possible, and
encourage them to think of other ways to minimize the impact of grey water on the aquatic environment.

3.3 Sewage

Raw untreated sewage, or black water, is a perfect example of a substance that is definitely biodegrestéble, b
extremely toxic. Pathogens in sewage can cause such illnesses as diarrhea, dysentery, and hepatitis in humans. Filter feeders
such as clams, oysters and musselwentrate these diseasmusing organisms; as a result, thousands of hectaresliiEbh
beds have to be closed every year. Besides the environmental damage arthhgeltdy economic hardships are imposed on
the businesses and communities that rely on these resources.

Paradoxically, nutrients are also abundant in black watertheydcan ovestimulate the growth of plants and algae,
to the detriment of all other marine life, as explained for phosphates in grey water.

While for a long time Canadian boaters got by with a reliance on common courtesy and a general understanding tha
you shouldn't flush your head in a popular anchorage, harbour, marina slip, narrow bay, or near a swimming area, there are no
a number of strict legal prohibitions in place regarding black water, and all boaters should make themselves famiéat with th
SeeSection 6.3.2 New pollution regulationsThese laws have been made necessary by several factors:

A improved understanding of the effects of sewage on

A lack of courtesy, or sheer ignorance, on the part

Aand of course the magnified impact of greatly increased numbers of boaters, as well as the increased numbers of
other users of the same watersnvimmers, divers, fishers and shellfish gatherers, kayakers, playing childrersesghteté.
who may be affeted by sewage discharges.



The most recent and comprehensive of these laws are those containe@anadba Shipping Act, 200brought into
force in July 2007. While this Act deals with all aspects of every kind of travel on the water, it includés sgpdations
regarding the discharge of sewage by pleasure craft.

3.3.1Canada Shipping Act, 20QCSA 200}

Distilled to their essence, the legal requirements imposed on Canadian recreational boaters regarding sewagectinder this
are these:

A All boats with a head must also be fitted with a holding tank, which must be securely fastened to the hull, or with a
marine sanitation device (MSD). MSDs come in several types, and may or may not incorporate a holding tank. In general
they "comminute” (meerate or liquefy, just like a blender) the sewage and toilet paper, and disinfect it to some degree.
Although Canada no longer has specific standards for MSDs, the degree of disinfection required by the Act to qualify as an
MSD precludes the use of U.$asdard Type I; U.S. standard Type Il would be required. Type Il MSDs, however, are

quite expensive, and draw considerable electric power, so that they would probably be practical for only the largest of
pleasure craft. There is also concern about theatalas effects on the environment of chemicals that may be necessary for
the operation of MSDs.

A Portable toilets, or "portpotties," do meet the legal requirements, as they have a (removable) holding tank, but the
toilet must be securely fastened e thull, and great care must be taken when removing the holding tank for disposal of the
contents in a lanthased toilebr sewage system. Some boaters have stories of extremely messy disasters involving such
toilets.

A Sewage discharge is not permitteithin three nautical miles of shore (1 M if you are using an MSD), or anywhere in
any inland waters, including the Great Lakes (unless you are using an MSD that meets the fecal coliform count
requirements). While there are provisions for exceptions $ddhi, particularly where purmput stations are not accessible,

it is clear that most of the time they are on the water, Canadian recreational boaters will no longer be able tothi&charge
sewage directly out through the hull, as they may have ipabe

While these new laws constitute a major change {
Canadian boaters, in fact they merely bring this country's
regulations in line with standard practice among almost al
other advanced maritime nations. The USA, as well as m(
European counts, has had a prohibition against
discharging sewage within 3 M of shore for many years.
(This prohibition includes all of Puget Sound.)

Even the use of a "“Yalve" with a holding tank, as
has been common to allow a choice between flushing to t
holdingtank or flushing overboard, is now much less
desirable, and in some areas illegal (some Canadian inlaf
waterways, anywhere in Ontario, and anywhere in U.S.
territorial waters. If your holding tank system has-zalve,
and you enter such a jurisdictiomuymust be sure that the
throughhull option is completely disabled and locked
closed.).




3.3.2 Holding tank installation

It is evident that a great many recreational boaters who have until recently got by without a holding tank will now have
to installone. As with any product, some are preferable to others, and attention to both the quality and appropriateness of the
tank, and the method and location of installation, can make a great difference in preventing foul odours, not to mention
potential futuredisasters.

Although aluminum and stainless steel holding tanks are marketed, no metal of any kind can stand up to the corrosive
strength of urine. Seams or fittings will begin to leak in two to five years.

Flexible tanks, or "bladders," sometimes usadsailboats especially, are also not desirable for sewage holding. They
are typically installed in a spot that is difficult to access for checking or maintenance, and are rarely properly Se@weat to
any movement, so that with the motion of the I{aatl sailboats are very active), the bladder chafes until it leaks. Furthermore,
flexible tanks are often not vented, and odour control is very difficult.

The recommended material for holding tanks is rotationally moulded seamless polyethylene, with a
minimum wall thickness of 6 millimetres (1/4 inch) for the very smallest tank. The thickness should increase proportionately
with the size of the tank; e.g. a e (30-gallon) tank should have a wall thickness of at least 10 millimetres (0.375 ihch). |
the wall of the tank is too thin, it will not only be subject to odour permeation, but may not be able to support thef aeight
full load of sewage. The result will be bulging, distortion, and leaks at the fittings, and perhaps cracking of trefwall its

All connecting hose should be flexible smoathlled PVC with an inner diameter of 38 millimetres (1.5 inch). Rigid
PVC cannot adjust to the flexing and torquing of the boat as it sits at anchor or rides a heavy sea. Schedule 40 (@gal) PVC
bemmes more brittle as it gets cold, so if yJeave your boat in the water over winter, as it jostles and bounces, the strain
could be enough to crack the pipe.

If sewage stands in any hose, it will eventually permeate the material, so try to runs@without any low spots
where sewage can stand, and always be sure to flush sufficiently to push the sewage all the way out of the hose, and rinse
behind it.

All connections should be doubtdamped, and only materials rated for marine sanitation dhmulised. Any
throughhulls below the waterline should have an easily accessible seacock.

3.3.3 Odour control

Although it may be tempting to try to combat sewage odours with disinfectants or other chemical deodorizers, these
can be worse for the engimment than the sewage itself, and they are seldom 100% effective, attempting to mask the odour
rather than preventing it, and frequently causing a biological imbalance that causes more odour to be produced rather than le

To understand why this is so, it is necessary to understand a few simple principles of sewage decomposition and
treatment.

Two types of bacteria in sewage antibto break it down: aerobic and anaerobic. Aerobic bacteria, which produce no
odour, need a plentiful supply of oxygen to survive; anaerobic bacteria, which produce -#radbing gases (sulphur
monoxides and dioxides), thrive in an airless enviramtmgeither can thrive or function in the other's environment.

Clearly if there is a sufficient supply of air to the holding tank, and a bioactive aerobic bacteria treatment is added to
aid the process that occurs naturally, the aerobic bacteria wikttamnaerobic bacteria will not, and the system will remain
odourfree. Chemical products added to the tank, however, generally kill both kinds of bacteria, so the sewage cannot properly
decompose. It merely dissolves into tiny particles that settle tootihemn of the tank, along with chemical residue, to form a
toxic, gradually hardening sludge.

Without a good flow of fresh air through the tank, not only will the oxygen supply be decreased, but carbon dioxide,
which is also produced when sewage breaksrd will lie like a blanket over the sewage, suffocating the aerobic bacteria and
creating the perfect environment for anaerobic bacteria to take over.

A vent line is obviously of paramount importance, and not just as a source of enough air toeatbovk tio be
pumped out, or as an exhaust for methane (also produced by decomposing sewage, but odourless, although flammable). The
tank should be vented by a line that is as short, straight, and horizontal as possible, with no sags, arches, orllgehds. Idea
inner diameter should be at least 20 millimetres (3/4 inch), and the length no more than one metre (3 feet). If any of these



conditions cannot be met (e.qg. if the line must go uphill at an angle of 45° or more), increase the size of theov2ht line t
millimetres (1 inch) or even larger, or install a second vent line to create cross ventilation.

A mechanical means of forcing air through the tank might also be considered. Sailboats especially should be vented
from the top of the tank rather than #ide, so that heeling does not cause the contents to flow into the vent line. The holding
tank vent througthull fitting should not be like a fuel vent throudhll (a cap with a slit), but should be a straight open type.

A recommended location for hatdy tanks, especially on sailboats, is right up in the point of the bow (undertibethj

3.3.4 Using your head

The majority of heads in use on pleasure boats are flushed by a manual pump. They have two settings: "flush" or
"wet," which brings in water (bgneans of a throughull fitting with a seacock, below the waterline) with each pump stroke,
and "dry," which merely empties the bowl and pushes the contents down the line, with no rirsithgrlcase, the sewage
keeps moving only as long as you keenping.

It is therefore necessary to know how many pump strokes are needed to pump the discharge from the head all the way
to its destinatiod whether it be a holding tank, MSDr, possibly a throughull when far out at séaand to always flush the
headsufficiently to empty the sewage out of the hose and rinse a few times behind it. If you are concerned about water taking
up too much of your holding tank capacity, use mostly the "dry" setting, followed by two or three strokes on "flushhépr rins
andthen switch back to "dry" to send that water all the way to the tank.

It is important to make sure that all your passengers know the correct procedure for using the head, before leaving
dock.

When closing up the boat after a cruise, shut the intake degmnamp the head dry, then pour about a litre of fresh
water into the bowl and flush that completely through the system. This routine, coupled with the measures already given for
odour control, should prevent any odour problems from arising from decagagisms in seawater.

Never put anything into the head other than water, human excrement, and marine toilet paper (or the cheapest, generic,
singleply toilet paper from any supermarket, which is the same thing but much less expensiephiiEgonsin Section
6.3.2 A. Sewage

In particular never dispose of kitchen waste, fats, solvents, detergents, paints, oils, emulsifiers, bleach, dish soap, or
cleaning products that contain pine oil, petroleum, or alcohol (substances that will break dowraslkeats, gnd valves, as
well as the walls of the hose over time) in your head or holding tank. Any kind of oil will form a layer on top of thésannten
the tank, sealing it and keeping air @wnd we already know what that leads to!

Of course solid obfes such as used diapers are completely unacceptable (literally!) in marine toilets.

Follow the manufacturer's recommendations for periodic head maintenance and lubrication, and replace seals, gaskets,
valves, and impellers regularly.

3.3.5 Nadischargezones

Since about the year 2000, a number of areas popular with recreational boaters on the west coast have been designated
"no-discharge zones" (also termed "designated sewage areas"), meaning that discharge of black water is prohibited in these
areasAs they are all within three nautical miles of shore, it would seem that, @& R2001these areas are now redundant,
but in fact they are still in effect, and the list may even continue to grow. Their significance for recreational bibatettseis
discharge exceptions to the 3 M limit provided for un@8A 200ould not apply in these zones, and the fecal coliform
count restrictions if you are using an MSD are much stricter (14/100 millilitres or less).

An up-to-date list of nedischarge zones dhe west coast of Canada can be founavat.pacific.ccggcc.gc.caor by
phoning the Office of Boating Safety aBD0-267-6687. The Georgia Strait Alliance, in its excellent pamp@eide to
Green Boatingpublishes a map showing the locations of ltbéhnadischarge zones, and currently operating pauip
stations. The samaformation is available on their web sit@vw.GeorgiaStrait.org



http://www.georgiastrait.org/

3.3.6 Pumpout stations

Complying with the new regulations in tRnada Shipping Act, 2004s well as théno-discharge zones" which preceded it
and remain in effect, means not only having a holding, taunkhaving pumgput stations available to empty it. While some
such stations do exist on the west coast and in otheiugetl Canadian waterways, therermwenearly enough.

It is therefore incumbent on all recreational boaters to ensure their marina or yacht club hasatmiatjpn, or
intends to, and to encourage all levels of government to provide funding for the establishment-otipstaponsas well as
attendant sewage treatment systems where municipal systems are not available or are inadequate

When using a pumput, care should of course be taken to avoid any spillage, and thequiitpse should not make
contact with either the water any througthull or throughdeck fitting other than the holding tank outlet.

Section 4: BoaMaintenance

4.1 Keep it clean

The longer the time between cleanings, the greater the oxidization and accumulated grime, the more difficult the task,
thegreater the temptation to use stronger cleaning substances, and the harder it becomes to bring the boat back to the desirec
appearance. Frequent cleaning allows the task to be performed more easily with less toxic cleansers.

Before launch give the boatlorough cleaning on land in an area where runoff won't enter the water. Be sure to lay
a drop cloth to catch residue from sanding or scraping so that it can be disposed of properly. If polluted water iglléft behi
will certainly offend other userd the waterways, not to mention endanger marine life.

If sanders or grinders are used be sure they havecdilsttion fittings in place. This will help protect the person
doing the work, as well as the environment.

A good coat of boat wax will prevedirt from becoming ingrained in the surface during the boating season. When it
becomes necessary to clean the boat, slosh it with lots of water, clean off with a soft mop, and repolish the waxeto its form
lustre.

4.1.1 The hull

If the boat is to refain in fresh water most of the time, the hull may be lightlypnlished, given a good waxing with
two or three coats, and then occasionally pressure washed and buffed or polished as required.

If the vessel spends a lot of time in salt water, howevelgse check of the hull below the water line may show a
build-up of sea life (barnacles, etc.). Then an antifouling paint may be required. If so, there are three types that can be used:
ablative, norablative, and hard antifouling. The hard antifoulipge is the most environmentally friendly. It has extended
antifouling properties with limited leaching or sloughing of toxic metals into the marine environment.

Antifouling products containing organotin compounds are now illegalS8egon 6.3.2 Nevsewage regulations

4.1.2 Avoid harsh cleaners, soaps, or detergents
Many cleaning products contain phosphates and other toxic chemicals. The claims made by manufacturers are quite

confusing, and terms like "biodegradable," "natural,”" or "environriigriteendly" are not very meaningful or helpful. The

remains from biodegradable products may still be harmful. It is no longer "natural” if it is in a bottle or a tin, isro&de

from natural" materials it may be changed or processed in suahm@emas to make it toxic. In fact, some "natural" products

are in themselves toxic. If it says, "Wear rubber gloves," don't use the product unless for some reason it is unavoidable.
Products that contain chlorine (which forms the basis of dioxin dret deadly compounds), found in bleach and

some other cleaning products, and those that contain phosphates, should not be used.



4.1.3 Use the least harmful products

Start with "granny's secret cleaners," the ones off the kitchen shelf, which edeblddw with uses to which they may
be put. Used on a regular basis, without putting off the task of cleaning too long, they do the job at a fraction aifttieecost
more sophisticated products, and with much less toxicity. Prepare some of theses@edriry them yourself to gain a
realistic appraisal of their use. Some work better than others, as is the case with most products.
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If "granny's cleaners" don't work on difficult cleaning
tasks, and you feel compelled to buy a commercial
cleaningproduct, begin by looking for one with the
greatest degree of environmental acceptability. This
doesn't necessarily mean the product is completely
harmless, so the less used the beB&rdegradable
products should be next to consider if the othezs'a
doing the job.

"Biodegradable" means thpgoduct will break down in
the environment, over time, but may still produce
harmful component

Table 4-1

To bleach Borax or hydrogen peroxide

To polish wood Three of olive oil, one white vinegar

To scour Baking soda

Toclean:

Fibreglass stain Paste of baking soda and salt

Aluminum 2 thsp cream of tartar, one litre water

Brass Worcestershire sauce or paste of equal parts
vinegar, salt, and water. Rinse well.

Chrome Clean with apple cider vinegar, polish with
baby oil.

Copper Lemon juice and salt; wait and rinse.

Lexan Cup vinegar, 250 ml water; soft cloth, polish
dry.

Shower Wet-sprinkle with baking soda.

Refrigerator Wipe with cloth dipped in baking soda.

Windows Cup vinegar, litre warm water; wash, rinse,
squeegee, or use baby shampoo and
squeegee.

Toilet Baking soda, brush. Cup of vinegar left
overnight in head reduces salt buildup.

Decks & floors Cup vinegar, 4 litres hot water; scrub, swab,
mop. Will remove any polish.

Small rusted articles 1 part molasses, 9 of water; let soak till clean
(may take several days).




Read labels, and look for ndaoxic, chlorinefree,
phosphatdree products. If you cannot find them, make your
desire to have more environmentally friendly cleaning petsu
known to the store management.

Some products have won awards for being environmenta
friendly. Buying such products will encourage the development]
more.

4.2 Disposal issues

In carrying out these various maintenance and cleaxttigns you will be left with the need to dispose of hazardous
substances. This must be done only in appropriate facilities

Table & 2

Used oll Most service stations, some public docks and
marinas

Qil filters Automotive centres, recycle depots, some
service stations

Qil absorbents Usually where oil filters are collected, special
household waste depots

Contaminated or stale gas Service stationsd check first; special
household waste depots

Solvents and thinners Special household waste depots

Antifouling paint Special household waste depots

Batteries Battery retailers, local recycling depots

Antifreeze Service stations, special household waste
depots

Check with local authorities about the disposal of any hazardous substances in your area.

Section 5: Protection dh-ShoreHabitat
5.1 Shoreline

River and stream estuaries, small inlets, and on the coast, tidal ocean shores, provide spawning grounds for fish and
other aquatic animals and birds. These areas @t@uapproached with caution and protected to the greatest degree possible,
especially during spawning and nesting periods.

In anchorages, marinas, and shoreline installations, great care should be taken to reduce the disturbance of the bottor
and shorehe from wake.

Marine plants provide habitat for juvenile fish and other marine creatures. Enclosed bays and narrow channels
experience very little exchange of water and tend to accumulate pollution to a far greater degree than more open water.
Shellfishare particularly sensitive to pollution as they are filter feeders.

Even large marine mammals such as whales, porpoises, seals, and sea lions, to name a few, need to be protected an
disturbed as little as possible, both for their own safety and fombertant part they play in the overall food chain. Enjoy the
sight of them when you have the opportunity, but keep your distance! (For legal constraBdstare6.3.3 Protection of
species and their habitaf)



5.2 Shore protection

We frequently heaabout newly extinct or endangered species around the world. The loss of fisheries, as well as of
bird and animal populations, is well known. This happens because of both pollution and, much more extensively, the
destruction of habitat. Part of the difflpis that there is insufficient knowledge about the amount of habitat that any one
species needs to maintain itself.

The marine environment is made up of many unique but interconnected ecosystems. The impairment of one impacts
numerous others. With tldeath of one species there may be a significant loss to the food chain of either a predator or prey,
leading to further dislocations in wildlife and/or plant life.

5.2.1 Wildlife protection

On the shoreline there is habitat for animals, birds, amgisbiand reptiles: a wide range of species depending upon
the region and location. It is important to avoid disturbing habitat as much as possible and to exercise caution and restrain
when landing in an unknown area.

Be especially aware of bird naxj and seal
pup areas. Do not land on these sites, or approach {
to the point of disturbance, as this can lead to the
abandonment of young. Local Park Wardens are a
good source of information on sensitive wildlife area
and the time periods they shouild avoided.

Protected areas having unique ecosystems
noted on most charts; conditions for use must be
observed.

Birds will sometimes congregate in large
numbers during migration, and boaters should be av|
that letting their dog run and "play" \withe shorebirds
is a particularly harmful practice, as the birds becom|
stressed and addverted from their essential window
of opportunity to fatten up for long migration flights.

Similarly, boating through rafts of surfamers and other water birdsausing them to fly away, is draining them of
energy and depriving them of important fegathering time.

Surprisingly, small quiet craft such as kayaks can be the most disturbing to wildlife, as they can approach much closer
without warning and cause mia reaction when spotted. Talking softly or tapping the side of the boat to gently warn of your
presence, and not approaching on a direct course, are ways to reduce stress to wildlife.

5.2.2 Using beaches
Beaches should be left unspoiled for othersrtjy, including the wildlife. Consider bringing a camp stove rather
than burning wood. There are some concerns that burning saltwater driftwood can generate dioxins, which are potent toxins.
Depletion of the driftwood supply can lead to shoreline erosion
If you do build a beach fire, keep it small and well away from the upland area, which may haveup lofitdy
combustible vegetation. Do not burn plastics, as they generate toxic compounds.
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When you leave, remove traces of the fire pit, makinglaby certain the fire is extinguished; collect and dispose of
litter in a refuse bin or take it out with you. Dismantle any temporary structures you may have built. Remember thé three Rs
Recycle, Reuse, Reduce.

In some sensitive or heavily used arétis not appropriate to bury human or pet excrement, and it should be packed
out.

Leave the shore at least as clean as you found it, and if there is refuse not produced by you, be responsible for those
who aren't and cart it away.

Design of docking and she facilities is a complex topic beyond the scope of this outline, but boaters should be aware
that options that leave the natural shore and upland intact will reduce future habitat loss. Infilling the shore angd)amckati
walls, and removing naturgegetation can all have profound effects on aquatic species.

5.3 "Foreign" aquatic species

The introduction of species of aquatic plants, animals, and associated infectious agents into new locations can cause
major economic and ecological harm. Thansport of live bait has led to the introduction of new species in lakes and streams
for many years, often to the detriment of the native species already there.

The transport of plant material, such as the
exceedingly vigorous perennial plant Eueeswater milfoil,
displaces many native water plants, choking fresh waterg
obstructing swimming, boating, and fishing, and impeding
flood control, water conservation, and irrigation. To preve
its spread, removall plant or foreign material from your
boat, motor, and trailer, especially before transport, and
dispose of it away from the water.

The plague of zebra mussels in the Great Lakes
well known, and the spread of the nuisance is due to the
transport of vessels from location to location withprdaper
cleaning and inspection.

There are products on the market that will clean and protect vessels and equipment from carrying contamination to the
next boating location.

Report suspected new infestations of plants and animals to any regional mevitalnoffice Invading species
hotline.

Section 6: ApplicabléarineLaws

We live in an increasingly regulated society. Just as there are rules governing the registration, operation, and
interaction of your boat with other vessels, sotfeere are over a dozen federal and provincial statutes governing your
interaction with the marine environment. Ignorance of these laws can have costly atetrfoongnsequences for you, the
marine environment, and the animals, fish, shellfish, plant$ birds that inhabit it.

Space does not allow for the detailing of every applicable law here. Rather this Section is designed to alert you to the
main areas of environmental concern and the government's response to each. For further details of:

(1) Federal statutes, call Fisheries and Oceans Cana®@0{465-4336) or go tavww.pac.dfempo.gc.ca
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(2) Provincial statutes, call BC Oceans & Marine Fisheries Departme2b@B87-4519) or email the Manager of
Ocean Resources adirron.carswell@gov.bac

6.1 TheMarineEnvironment

Canada's marine environment consistBvaf maritime zones:

a) the inland wateds consisting of lakes, rivers, creeks, marshes and bogs;

b) the territorial se& consisting of a belt of ocean measured from thewater line @ low-tide elevation along the
coast (including islands) oatdistance of 12 nautical miles;

c¢) the contiguous zodemeasured from the outer limit of the territorial sea and extending out a distance of 24 nautical
miles (excluding areas over which anoth&te asserts sovereign rights);

d) the exclusive economic zadieneasured from the outer limit of the territorial sea and extending out a distance of
200 nautical miles; and

e) the continental shélfconsisting of the seabed and subsoil of the submarias #rat extend beyond the territorial
sea throughout the length of the land territorZCahada to the edge of the continental margin (as determined by international
law).

The use and preservation of the marine environment is governed by provinclatimyi@s regards the inland
waters), federal legislation (as regards the four ocean zones), a combination of federal and provincial laws pursteaat to bila
agreements (where the inland waters flow to and impact the oceans), and internationaldéegsatréd conventions to which
Canada is a party.

6.2 Protected\reas
6.2.1 Management of inland waters

Pursuant to th&cological Reserve Acthe provincial government passed Bretected Areas of British Columbia Act

designating various inland waseas "ecological reserves". The legislation governs the interrelation between humans and the
animals, plants, water and soil in designated locations for the purpose of preserving natural ecosystems and aress that conta
unique and rare examples of badtah, zoological, and geological phenomena.

Regulations passed under theological Reserve Acbntrol, restrict, or prohibit the use, development, and occupation of each
reserve including: restraints on the dumping, deposit, or emission of substatrgaental to the protection of the reserve (i.e.
sewage, waste, and contaminants); the unauthorized removal of plants, animals, or materials from the reserve; and the
unauthorized introduction of plant or animal species into the reserve, with findatstipior breach of the legislation of up to
$200,000 per occurrence.

6.2.2 Management of ocean zones

Pursuant to th@ceans Actthe federal government created "marine protected areas" for the conservation and
protection of fishery resources, marinammals and their habitat, the biodiversity and biological productivity of the area, and
endangered or threatened marine species and their habitat.

As with ecological reserves, regulations passed under the Act designate the name and boundarietcofeteapea
and establish restrictions on their use by boaters including a prohibition against: (1) disturbing, damaging, destroying, or
removing from the area seabed any living marine organism or part of its habitat; and (2) depositing, dischargnmingr du
any substance likely to result in the disturbance, damage to, or destruction or removal of such organism or its hdibpiest, with
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for breach of the legislation ranging from a maximum of $100,000 per occurrence on conviction for a summary affence to
maximum of$500,000 per occurrence on conviction for an indictable (more serious) offence.

In addition, the federal government created "marine conservation areas" undan#ua National Marine
Conservation Areas Afbr the purpose of protecting andnserving designated marine areas for "...the benefit, education and
enjoyment of all Canadians and peopletioé world". The federal government manages each conservation area undsra 5
renewable plan designed to maintain biodiversity and ecosystaection while still allowing for reasonable human use and
interaction. Prohibitions against unauthorized use or dumping within the conservation area are enforced by wardens and a
system of fines similar to those outlined above.

Note Ecological resefes, marine protected areas and marine conservation arealisc¢harge zones", and wildlife
refuges are listed on most nautical charts, with applicable restrictions on use either detailed on the chart or
posted at the site or on the responsible goventimeebsite. Additional information is available by reading the specific Act
online or by calling the appropriate contact number noted above.

6.3 AdditionalConservatiorEfforts
6.3.1 Protection of the environment

Part 9 of theCanada Shipping Ac2001(which was brought into force on July 1, 2007) outlines the liability and compensation
obligations of the owner and the master in control of any vessel engaged in the unauthorized discharge of a pollutant in
Canadian waters or waters in the exclugigenomic zone of Canada. "Discharge” is defined as including the act of "spilling,
leaking, pumping, pouring, emitting, emptying, throwing or dumping" a pollutant into the marine environment, with "pollutant"
being defined as:

(a) a substance that, iféed to any waters, would degrade or alter or form part of a process of degradation or alteration of
the quality of the waters to an extent that is detrimental to their use by humans or by any animal or a plant thabis useful
humans; and

(b) any watethat contains a substance in such a quantity or concentration, or that has been so treated, processed or
changed, by heat or other means, from a natural state, that it would, if added to any waters, degrade or alter orfform part o
a process of degradation alteration of the quality of the waters to an extent that is detrimental to their use by humans or

by any animal or a plant that is useful to humans;

and includes oil spills and "...any substance or class of substances that is prescribed for ke ptiReart 8 [of the Act]
(Pollution Prevention and RespodsBepartment of Transport and Department of Fisheries and Oceans) to be a pollutant".
(For prescribed substances impacting pleasure craft operators, such as "sewage" and unauthorizedy"systfemlii, see
Section 6.3.2Delow).

In addition to fines for breach of the legislation (including a maximum fine of $250,000 or 6 months in jail or both on
summary conviction; and $1 million or up to 3 years in jail or both for indictable convictienpwner and master of the
vessel may be ordered by the court to publish the facts of the conviction and/or to pay an additional amount for theé conduct
research into the ecological use and disposal of the pollutant. In determining the appropshtegnirior breach of the
legislation, the court may consider: the degree of harm caused; whether the discharge was deliberate or inadvertent; the
estimated cost of cleaup; the action taken by the offender to reduce the resulting harm (such as sag@amdil spill with
absorbent materials); whether the discharge was timely reported; and what the offender's histecpmiptiance has been.
Prohibitions against unauthorized disposal of banned substances, waste, and effluents in the terrérdiaisared
economic zone can also be found in@anadian Environmental Protection Act, 1988d the federdtisheries Ac{section
36(3), which prohibits the deposit of any "deleterious substanceluding water and waste created by regular and seasonal
boat maintenanc€ein, or in any manner that may enter, water frequented by fish). Similarly, the inland waters of British
Columbia are protected against unauthorized discharges underBha@renmental Management Agthich expressly
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includes "littering“from a recreational boat or houseboat) and the provikighkeries Act Penalties for breach of the various
Acts range from $2,000 per occurrence for littering, to a fine of $1 million amdfwisonment for up to 6 months for any
waste disposal oristharge that causes pollution.

Historically, charges and fines for breach of the legislation by recreational boaters have been rare, but regulatory
authorities have recently notified the boating community that it is their intention to start aggressivelsing their statutory
powers and enforcing the letter of the law against all vessel owners and operators. Accordingly, it would be pruddrd to inst
catchment system for all wasienerated on or from your vessel, including a marine toilet da-potty, a tarp (for hull
cleaning), and absorbent materials to contain oil and grease spills.

Registering your boat in the name of a corporation will not prevent the imposition of personal liability for breaches of
the legislation by you or your pasggers, as most Acts include a provision rendering liable "the employee, officer, director or
agent of the corporation who authorized, permitted or acquiesced in the offence"”, regardless of whether or not thencorporatio
is prosecuted or convicted of thdeice.

6.3.2 New sewage regulations

In furtherance of th€anada Shipping Act, 200the federal government introducBegulations for the Prevention of
Pollution from Ships and for Dangerous Chemiaaith effect July 1, 2007. Subdivision 4 of the nBegulations repealed
and replaced the form@leasure Craft Sewage Pollution Prevention Regulatighish were passed under the @dnada
Shipping Act The complete text of the Regulations can be viewedvatu.tc.gc.ca/actsegulations/GENERAL/C/csa/
regulations/400/csa450/csa450.html#paddvage

Provisions of the Regulations which are of immediate relevance to recreational boaters, including prohibitions against
the discharge of plutant substances, sewage, and garbage, are summarized below.

A. Sewage

"Pleasure Craft" is any ship that is less than 400 tons gpoeage, which is not certified to carry more than 15
persons.

"Sewage" (as regards treatment and discharge) is defsiedluding human body wastes and wastes from other
living animals; and drainage and other wastes from toilets and other receptacles intended to receive or retain body wastes.

Section 119 of the Regulations requires a ship, that is travelling in Canealiers or the inland waters of Canada and
has a toilet on board, to be fitted with a holding tank (which retains the sewage on board) or an approved marine sanitation
device (MSD) (which treats the sewage). Immediate compliance with the Regulatiemsitied for pleasure craft operating
within "designated sewage areas"; otherwise, there digeambphasén period (in tidal waters) for pleasure craft that were built
and noncompliant prior to the Regulations coming into force (July 1, 2007). All pteagaft manufactured after that date
must be fully compliant.

"Designated sewage areas" (also known asdischarge zones") are areas where the discharge of raw (untreated)
sewage is prohibited; the only permitted discharge being of sewage thathassaged by an approved MSD with an effluent
fecal coliform count equal to or less than 14/100 millilitres. The 17 designated sewage areas for B.C. as at timdiohpublica
were:

Shuswap Lake (Salmon Arm)

Pilot Bay (Kootenay Lake, Nelson)
Pilot Bay(Gabriola Island)

Mara Lake (Salmon Arm)

Stuart Lake (Fort St. James)
Prideaux Haven (Desolation Sound)
Okanagan Lake (Kelowna)
Carrington Bay (Cortes Island)
Roscoe Bay (West Redonda Island)
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Christina Lake (Grand Forks)

Cortes Bay (Cortes Island)

SmugglerCove

Horsefly Lake (Horsefly)

Manson's Landing & Gorge Harbour (Cortes Island)
Squirrel Cove (Cortes Island)

Kalamalka Lake (Vernon)

Montague Harbour (Galiano Island)

* SeeSection 3.3.5or means of updating this list.

Toilets must be secured in a mantieat ensures their safe operation in any environmental condition likely to be
encountered; while MSDs must meet prescribed standards, depending on type and place of use, (for example: the code of
Federal Regulations of the United States, annex |V dPtiletion Conventiorwhen travelling in U.S. waters; or, an MSD that
was approved under tl@@great Lakes Sewage Pollution Prevention Regulat{ogysealed in May, 2007)). A ship fitted with an
MSD must keep on board a certificate of type approval confirthieglevice meets the regulatory requirements and has
effluent fecal coliform count equal to or less than 250/100 millilitres (or 14/100 millilitres for discharge in designaige se
areas).

Permitted Discharges

Sewage that has been treated by an agor®SD with an effluent that has a fecal coliform count equal to or less than
250/100 millilitres may generally be discharged not less than 1 nautical mile from shore. Subject to the prohibitions noted
below, untreated sewage is allowed to be dischargelsothan 3 nautical miles from shore or, if it is not possible to comply
with the 3 nautical mile limit because the ship is located in waters that are less than 6 nautical miles from shoréhenshore,
the discharge can be made while the ship is eterat a speed of not less than 4 knots (or at the fastest practicable speed) into:
(a) the deepest waters that are located farthest from shore during an ebb tide; or (b) the deepest and fastest mthéihg waters
are located the farthest from shore.

Forinland waters, the discharge of untreated sewage is equally prohibited. Generally (and subject to the prohibitions
noted below), only sewage that has been treated by an approved MSD with an effluent fecal coliform count equal taor less tha
250/100 milliitres may be discharged; with discharge into designated sewage areas being restricted to sewage that has been
treated by an approved MSD with an effluent fecal coliform count equal to or less than 14/100 millilitres.

Prohibitions

The sewage is not auttized to be discharged if there is a puouyt station nearby; the sewage creates a film or sheen
or causes discoloration of the water or adjoining shoreline; the sewage causes sludge or an emulsion to be deposited beneath
the water or on the adjoining gietine; or the sewage contains visible solids.

Exceptions
If a discharge is necessary for the purpose of saving lives, the safety of the ship or preventing the immediate loss of the
ship.

B. Antifouling systems

Since January 2003 Canada has bannedphkcation or reapplication on ship hulls of antifouling systems that used
organotin compounds. Under the Regulations, no Canadian ship or ship operating in Canadian waters will be allowed to have
such compounds on their hulls or any external partdaces of their vessel or, if already in place, will be required to have a
coating applied and certified as forming a barrier to the leaching of such organotin substances from the underlying, non
compliant antifouling system.
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A list of approved antifouhg products is published by Canada's Pest Management Regulatory Agency and is available
atwww.pmraarla.gc.ca/english/intern/ime.html Environment Canada has also published an informative pamphlet on hull
maintenance entitleBaby Your BottonQuestims regarding the application of the new Regulations may be directed to
Transport Canada, Marine Safety a$6(13-993-5027;cmacccmc@tc.gc.ca

6.3.3 Protection of species and their habitat

In addition to proteting the overall and designated areas of Canada's marine environment, both levels of government
have passed legislation and issued guidelines in their respective areas of interest that are designed to provide for the
stewardship, and to ensure the pratetand conservation or recovery, of various species of wildlife, fish, plants, and
migratory birds that are dependent on the existence of a healthy marine or shoreline environment.

Legislation impacting the marine environment and its inhabitants include:

(1) Federal:Species at Risk Actanada Wildlife Actand thewildlife Area Regulatior)sFisheries Ac{and the related
Marine Mammal Regulations, Pacific Fishery Regulations, 1993, British Columbia Sport Fishing Reguéatitifishery
(General) Reglations), Fishing and Recreational Harbours A@tnd theFishing and Recreational Harbours Regulatipns
and theMigratory Birds Convention Act, 1994nd theMigratory Birds Regulations

(2) Provincial: Fisheries Act{and theFisheries Act RegulatiopsindWildlife Act(and the relatetVildlife Act General
RegulationsandFresh Water Fish Regulatiopn

Without going into the specifics of each Act, we can say that the legislation identifies various aquatic species (hteth saltwa
and fresh water) that atiereatened by the unregulated use of the marine environment by recreational and commercial boaters.
Each Act establishes measures (enforced prohibitions and licensing requirements) that are designed to:

(2) limit harmful interaction, such as the killinpharming, harassment, capture, removal, sale or purchase of designated
species; and the wanton or reckless destruction of, damage to or alteration of their habitat through the unauthorized
dumping of wastes or other prohibited conduct and substances; or

(2) authorize accepted conduct within defined limits, including the issuance of fishing or harvesting licenses, thé setting o
guotas, and the recognition and support for ongoing scientific research activities.

In each case the responsible MinistryD@partment is empowered to establish codes of practice or "guidelines" to advise all
interested parties what forms of conduct and interaction with the species or environment will be permitted or is proscribed.

The publicatiorBe Whale Wis& Marine Wildife Guidelines for Boaters, Paddlers and Viewers (revised 28G8)
excellent example of government stewardship under the preceding legislation. In recognition of how "boating too close,
approaching too fast or making too much noise" is disruptingdheal activities of whales, bow and stern waikng
porpoises and dolphins, and seals, sea lions, and birds that are resting, pupping, nesting, or foraging along tharghoreline,
increasing environmental stresses on their habitat, Fisheries and Qeeaaa defined a "Ago" zone (mandating a distance
of 100 metres/yards away when encountering marine mammals or birds)sl@wjaone (requiring a reduction in speed to 7
knots when within 400 metres/yards of the nearest whale); a limited viewing3thminutes maximum); and a strict
prohibition on disturbing, feeding, or touching any marine wildlife.
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And, as in the case of most legislated environmental protections, compliance is enforced by a series of fines and
imprisonment (depending on the eeity of the breach) by governmeappointed officers and wardens who have been given
broad powers of search and seiZuiacluding the confiscation of your boat if it is used in, or provides evidence related to, an
alleged breach.

By knowing and observinthe law as it applies to Canada's diverse and complex marine environment, not only will
boaters on Canada's oceans, lakes, and rivers avoid personal liability and the risk of embarrassing charges, they will also
contribute to the conservation and presgoveof the marine environment for generations to come to use and enjoy.

_______________ ]

This Award is presented to
the Squadron or District
which, during the year, has
made the most significant
contribution to conserving
or enhancing the
environment or
communicating to students,
CPS members or the
boating community
important environmental
protection information and
methods.
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