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COTTACE POLLUTION CONTROL PROGRAM
1974

CHANDOS LAKE, PETERBOROUGH COUNTY
LOONCALL LAKE, PETERBOROUGH COUNTY
HEAD LAKE, VICTORIA COUNTY

The field work included in this report was
completed by the staff of the Petertorough
District Office, Municipal & Private
Abatement Section.
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PREFACE

Ontario's thousands of beautiful inland lakes provide an
abundant resource for recreational enjoyment. To protect
the quality of these waters, a delicate environmental

balance must be maintained.

A heavy influx of people may subject a lake and its

surrounding environment to great stress. Uncontrolled
development and imprudent use of our recreational lakes
may cause theif deterioration and destrov their natural

qualities.

The Ontario Ministry of the Environment is attempting to
bring some of these stress factors under control by a
variety of programs; one of these, the Cottage Pollution
Control Program was initiated in 1970 to study the cottage
waste disposal problem, to evaluate existing waste disposal
systems and to enforce repairs to those found to be unsatis-

factory.

The Ministry is also carrying on research to improve the
knowledge of septic tank operation and the movement of
sewage effluent in shallow soils, Alternative methods of

private waste disposal are also being evaluated.
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The Cettane Tolluticon Centrel Trogram ras estallichec
te detect anc correct fault: »rivate sevaze Jieposal svstems
of cottages loccted on recrcaticnal lales. The oljective of
the proyral: is to investigote and in cenjunction ittt the
vner, to undertalle ataterent vorl on these systeiis found to

le fault:.

In 1¢74, a total of 1243 r-aste disposal systens
vere inspected. These were located in the Trent "'atervays
Cystew: - (l:andos Lalie and Leconeall Late in the Teterlormugh

.

County and Ilead Lalic in Victoria Count:.

. e . i e oy
0L these srstens, €10 -ere found to le satis®actory
. . a2 . ~- - - . - - X

¢r =erforring satisfactory at the tiie ¢l iIngpection, ILovever,

30% nere unsatisfactory, Jue te inprerer « osal of raste

vater and 9% vere found to te seriously sul standard,

30% slioved preacnee of eolilorr tacteria,
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- hicli are nollution indicaters, It shouvld le stressed that
ica indicatineg enly the
Tt ie the "finistry's recor-

that 511 sur®aece vater suprlics used for drinking

it -~

i encation

i ]
A
P

rurpeses oiould le¢ dicinfeeted as a precoutionary ™e

Matesent oyl var oarried owpt te coYreft sevage

or unsatisfactory on Crandeoe Lale, 2

273 inspections verce niade ane =3

)

1 . 233 svoternc rere corrected.



In addition, 42 letters were sent out to advise the cottage
owners to have their work completed prior to using their

cottages in 1975,



PESICYH OF THL SUTYVLY

Ireparation

During the winter of 1973, a reconnaissance and

wapping progran. was undertalien 1y snowvrmotiles on tle lakes.

The snowiolile crevs counted the number of
establishments on the lake, photographed and descriled every
one hundredth estalblishment on the shoreline, plotted the

cottages on maps and located non cottage preoperties such as

marinas, caup grounds and ledges.

[}
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Data oltained fror. the snovmolile vorl, as well

1

that from Cottage Crner's lLssociation and other agencies, was

used to prepare a rork schedule fer the student erevs in the

Prior to the commenccuent of the survey of each lake,

a meeting vwas held vith the Cottagers' Asscciation during

vhiich mewbers vere given a lrief outline of the procedures vee

A
sed

vould Le follouing and alsc the information that vwould te
required from each cottager. The co-operation of the
Pssociations centrituted greatly to the success of the

program,



Detection furveys

The crews, composed c¢f two students, htegan the
survey of each lake Ly preparing a description log in
which eacli establishment was systematically numlered and
accurately descrited. Thus, individual establishments can

te easily located ror follov-up inspection or correction,

Each establishment vas then inspected with regards
to: type of dispcsal svstem, size, location and design,
soils type in area of all tile beds, presence of leaching

pits or privies; to provicde data on nature and depth of soil,

source of drinking water and other related factors.
A preliminary classification of all waste disposal
systemws was made bty the students prior tec turning over the

file teo their supervisor for Iinal classification.

Classification of Sewage Disposal Systems

All premises surveyed wvere classified into one of

the following groups:

1. Satisfactory - the system 1meets the standards of good
desizn, construction and location, is not polluting
nor is a public healtl nuisance.

2., Catisfactory Performance - the systen: vhich is not up



to present day standards but appears in all other aspects

a "safe" system and not likely to cause pollution.

Seriously Defective - a defect exists which may cause
the system to malfunction in the future. The owner is
advised of the defects and he is advised that some

consideration should be given to up-dating the system

in the near future.

Nuisance (Wash Water) - a system causing wash water to be
exposed on the surface of the ground either directly
through a waste pipe or escaping from a seepage pit or
just thrown on ground surface. Such a condition is knowm
as a Public lealth Nuisance. Wash water discharged from
any sanitary fixture is contaminated and creates an
unhealthy environment. Phosphates and other nutrients
from waste discharges encourage weed growth and affects

the aesthetic quality of the lake.

Nuisance (Toilet and Solid Waste) - a system causing a
waste containing faecal or urinary discharges to be
exposed on the surface of the ground, either directly
through a pipe or escaping from some part of a sewage
disposal system including a privy. Also, included in
this classification, is '"solid waste'" or garbtage of a
kind which can cause a 'muisance'", e.g. domestic gartage

containing foodstuff,



co

Direct Polluter - a system which is permitting sewage to
contaminate the ground water or to reach the lake either
by direct discharge through a pipe or ditch or over the
ground surface; or is proven to be polluting by means

of water samples or tracer tests.

Unclassified (temporarily) - a svstem which has teen
given a preliminary classification by the student
inspector wvhere he feels he cannot use any of the
preceding classifications and has doubts about the
system or part of it. These systems require further
inspections by the supervisor who will attempt to
make a final classification after a thorough investi-

gation,

Unclassified - a system (or systems) where it is not
possitle at the end of the survey to make a classifi-
cation at that time. Usually they amount to only a

few and include abtandoned or ruinous premises.



WATER SAITLING

The Public Health Laloratories provided the
necessary vater sample analyses to detect total and faecal
coliforms in the lake water samples. These samples were
important for the tracing of sources of pollution entering
the lake., They were not taken in sufficient number or
frequency to investigate tiie overall water quality of the
lakes surveyed.

A

4 Tlater Quality Study has been carried out bty the
Ministry of the Lnvironment on Chandos and llead Lakes. Copies
of these reports are availalle from the !"inistry of th

Lnvironment, Technical Support Section, 7th Floor, 150

Terrand Drive, Non !Mills, Ontarie, '13C 3C3.

Drinking water samples were obtained when the
cottager was using an untreated water supply. These samples
vere analysed at the Pullic licalth Latoratory and any cvner
having a drinking vater sample vlich shoved unsatisfactory
total or faecal coliforms was imrediately informed to this
effect and instructions vwere also sent regarding procedures

for disinfectine the drinliinc water supply.
&) (] L

211 lale water sarples fell wecll within the criteria
for total Lody contact recreational use of 1,000 total
coliforms per 10C ml, and 1060 faecal coliforms per 100 ml, as
outlined in the Ministry of the Inviromment tooklet "Guide-

lines and Criteria for Weter Cuality }anagement, July 1974".

s



CORELCTINMI IPOCEDLTE

After the file is exanined Ly the superviscr, and
the original classificatien is confirmed, it is passed on
to the Alatement QEfficer. The Altatement CEficer then inter-
vievs the establishwent ovner to advise him of the findings
and discuss corrective action. If the ovmer agrees vith the
findings, a corrective program is initiated and the ovner
signs an albatenent agreement “orm stating the corrections
vhich vould te completed ty a specific date. A final

inspection is carried out upon cormpletion of the corrective

work, and the sewvage disposal system is reclassified.
In the case of commercial estatlishments, this pro-

cedure is often more complicated requiring an engineering

study and the sulbmission of plans for approval with soil

i

analysis reports., In these instances, unless he is a direc
polluter, the ovmer is contacted and is instructed to submit
nlans for the corrective measures to te completed prior to
the opening of the next commercial season., & direct polluter
must tal'e corrective action immediately to prevent pollution

of the lale,.

JETECDS OF SEVAGE DISTOSAL

Much of the shoreline property in the Kawvarthas
has winimal soil cover over ledrock and thus is unsuitalble,
in ite natural state, for sul-surface sewage disposal. This
can te remedied in some areas ty importing granular material
over an area capatle of supporting a sub-surface scvage dis-
posal s The use of a holding tank may provide a more

6 o
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economical solution for the disposal of sewage and may be
recommended if a contract for the pump-out of the tank can
Le secured. On some lots vhere there is restricted space
for a sevage disposal system, the installation of a pro-
prietary aerolic sewage treatment system may provide a

viatle alternative.

Pecently there have teen many developments in
sevage disposal systems and the !Ministry of the I'mvironment
is continually nonitoring netw systems lteing marketed in

Ontario.

The linistry of the Environment or the Health Unit
administering the septic tank program for the Ministry in

the area should Le consulted and approval obtained tefore any

sevage disposal system is installed.
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Chandos Lake is lecated in the County of Teterltorough,
Tovnship cof Chandes, and lies within tle Pre-Camtrian Chield,
Tue surrcunding area is characterized ty rolling hills, good
local drainage and shallow overturden covering Pre-Camtrian

drock, ’'ost of the soil arcund the lake is compriced of

1¢

(B}

50-¢0 percent granite, thinly covered vith a mixture of

humus
and sand overlurden, vith small depesits of deeper coil
materials found in the crevices., Tall areas of marsh are found

in low lying areas around the lale.

The lalie covers an area of approximately five square

miles vith the maximur depth of one hundred and fifty f

reet.,
l'ost of tlie cottagers usc the lalle as their source cf
domestic water. There are no direct discharges of rav or
treated vastes in Chandes Lal'e fror runicipal or cormunal
sevage treatiment facilities. The area residents are provided
vith siz wunicipal solid vaste disposal sites located vithim

nile of the lake,

The shoreline of Chandos Lake is generallv well
develeped vith the exception of the northvest shore of South
Pay. There are 430 cottages, three lodges and three marinas
ci tlie lake. A pullic leacl is located at the northeast end
of the lale, and a picnic area is located at the west end
of Scuth Bay., ©f the 836 sevage disposal systems on Chandos
Lake, 221 or Z5% of the sevage disposal systems vere un-

satisfactory due teo improper disposal of waste water and 60,



or 7% vwere found to te seriously substandard.

ftatement work was carried out to correct sewage

systems fTound faulty cr umsatisfactory. UVork was completed

g

>

on 233 sevage disrosal systexs and these cottage estaltlishments

vere re-classified to a "satisfactory" or "satisfactory per-

formance" category. The remaining numler of cottage estatlish-
nent owners were advised bty letter what corrections vere
necessary and if their systems vere sericusly sutstandard,

they were advised to consider updating them to meet present

day requirements., Altatement worl will te continuing in 1675

to correct those systems not completed in 1974,

L total of 257 cottage drinking vater samples were
collected. O0f these, 30% showved the presence of coliform
Lacteria, which are pollution indicators. It should bte
stressed that these are merely individual samplings indicating
only the quality at the time of sampling. It is the Ministry's
recommendation that all surface water supplies used for
drinking purposes should bte disinfected as a precautionary
measure. The ccottage establishment owners vere notified Ly
letter of the results of the drinking water sample ottained

frou their premnises.
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LOONCALL LAFT

Looncall Lake is located in the Tovnship of

¢ approxiuately 3 miles

-

Anstruther, Teterborough County and

souti: west of the community of rpsley.

The land surrounding the lale is generallv a moder-

._

ately forested hilly area. I‘ost of the soil around the lake

Nockland series., This is comprised of 50 to

&

Lelongs to th
90 percent granite, thinly covered with a mixture of humus and

: i with small derosits £ deeno il mat ials 13 h - ki
sand with small deposits of deeper soil materials in the crevices.
Simall areas of marsh are found in the lov lying areas around

tire lalke,

Of the 381 cottages on the lake, 44, or 547 vere found
to have sevege disposal systerms that were umsatisfactory due to
iumproper dispesal of vaste water, and 22, or 6% were found to

riously substandard. Ile alatement vas carried out on

o
m
Ul
™

aklishment ovmers will Le

ct

these systems hut the cottage es

interviewed during the vinter months to discuss tleir probtlem

and have an agreenent signed to dec the necessary corrective
voxk,
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LBEAD TAKT

icad Lalke is located in the Tormships of Laxton

and Digly in ictoria County, aprroxirmately 30 niles north-

Sas = Rt ¢

vest of Lindeay

J*

The area surrvounding the lake

e

s generally comprised

1,21
AL L LS,

of moderately undulating The gloreline is rade up of
tvo types of seils; Dumrer Leam fhallor Thase and Moclland.
1low phase loam has a thin cover of stony glacial till

cver the limmestone.

e

et

shioreline ig dorminated vy stecp slopecs on the

cast gides of the lales, vhereas to the northk and
?

(2

vest and
south ends of the lale as lesser slopes vith greater soil

e
i

The lalie has a viater surface area of 3.4 scuare niles

cover.,

maxiiw. cepth of 21 fect.

o
p
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3
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e
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aric

Therc are 27( ceottapce and 2 reserts on the lale,
Cr.e marina is cituated on the east side of the
east eide and the rniddle talf of the vest side ¢ the lale is
fully ceveloped, as ve as the northern chore extending frorw
the cutlet of the I'cad Tiver te the marsh at the north east
secctor. /ALt the southern er:éd ¢ the lale is a siall perl vith
nicnic talles, 2 outhcuses and a teach. Developrment is scarce

Le upper guarter or tre vest side as vell on tle north

east corner due to marshy condition,

~% tre 270 cottages and resorts cn the lale, 73, or
0 anT o 5 o : P TTT Ty 5 Jia &% s e
25% vere found to have sevage disposal svsterrs that were

- 14 -



unsatisfactory due to improper disposal of waste water and 22,
or 8% were found to be seriously substandard. No abatement

was carried out on these systems but the cottage establishment
owners will be interviewed during the winter months to discuss
their problems and have an agreement signed to do the necessary

corrective work,

- 15 -
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TABLE I

PRELIMINARY CLASSIFICATION OF SYSTEMS INSPECTED

PETERBOROUGH DISTRICT

1974

BODY OF NUMBER OF] CLASSIFICATION OF SYSTEMS
WATER SYSTEMS

INSPECTEDQSATISFACTORY (SATISFACTORY| SERIOUSLY NUISANCE NUISANCE DIRECT lU[\ICL.P»SSZII’IED UNCLASSTIFIED

PERFORMANCE | SUBSTANDARD |(WASH WATER) |(SOLID WASTE) | POLLUTER TEMPORARILY
No. % No. % No. | % No. % No. % No. % No. % No. %

CHANDOS LAKE 886 71 8 481 54 |60 7 190 21 26 | 3 5 7 53 6 0 0
LOONCALL LAKE 81 4 5 29 36 B 5 36 44 7 9 1 1
HEAD LAKE 276 28 10 148 54 22 8 65 24 12 4 1 0

1243 103 8 658 53 86 7 291 23 45 <4 7 3 53 - 0 0




TAELE IT

ARTHKRING VATE™ SARLLES
1074
ceLITYem™ e PEP 100 ML, M.T.

SATISFACTCRY W PHELTIET L PTA™Y
TNTAL, O TOTAL 14 TOTAL. 5-30+
LODY oF VATLE® TOTAL SATPLER TAECML O YAECAL U T/ECAL (0-80+
Chandos Lake 251 L7 0 74
Looncall Lake 7 5 0 2
llead Lake 45 30 0 15
TOTAL 303 212 N 1
Tercent of Total
Sarples €9.96% 0% 30.03%
TOTAL 212 91
Percent of Total
Sanples 6C . 26% 30.03%

1. Cuwners of estallishuents tlere laloratory analysis of driniiing vater sarples ras unsatisfactory
were notified to that effect ty nmail.

2. The designations "Satisfactory" and "Unsatisfactorv'" are in accordance vith the drinking water
sanple interpretation chart namphlet "Understanding the Bacteriological Peport on your Trinking
Water'", produced by the Ontario Ministry of Health.

3. No drinking water sample vas taken if drinking vater was teing treated.



INFORMATION OF GENERAL INTEREST TN COTTACERS

IMIICROBIOLOGY OF WATER

For the sake of simplicity, the micro-organisms in
water can be divided into two groups: the tacteria that
thrive in the lake environment and make up the natural
bacterial flora; and the disease causing micro-organisms,
called pathogens, that have acquired the capacity to infect

human tissues.

The "pathogens'" are generally introduced to the
aquatic environment by raw or inadequately treated sewage,
although a few are found naturally in the soil. The presence
of these bacteria does not change the appearance of the water
but poses an immediate pubtlic health hazard if the water is
used for drinking or swimming. The health hazard does not
necessarily mean that the water user will contract serious
waterborn infections such as typhoid fever, polio or hepatitis,
but he may catch less serious infections of gastro-enteritis
(sometimes called stomach flu), dysentery or diarrhea.

Included in these minor afflictions are eye, ear and throat
infections that swimmers encounter every year and the more
insidious btut seldom diagnosed, subclinical infections usually
associated with several waterborn viruses. hese viral infect-
ions leave a person not feeling well enough to enjoy holidaying
although not btedridden. This type of microbial pollution can

be remedied by preventing wastes from reaching the lake and
vater quality will return to satisfactory conditions within

a relatively short time (approximately 1 year) since disease
causing bacteria usually do not thrive in an aquatic environment.

B -1



The rest of the tacteria live and thrive witklin the
lal.c environment, These orpanisma are the instrunents of
liodegradation. Any organic matter in the lale will be used
as food ty these organisrs and will give rise, in turn to
sul'sequent increases in their nwnlers., Tatural organic matter
as tell as that fror sewaze, litclen vastes, oil and gasoline
are readilv attached ty tlhere lale lacteria. Unfortunately,
liodesradation of the organic vasters ty organisns uses corres-
pondingly large awounts of the disscolved oxygen. TI the
orzanic matter content of the lale pjets Tigh enougl, these
lacteria will deplete the dissolved oxygen supply in the

lTottow vaters and threaten the survival of many deep water

fish species.

PAIRTALL AND BACTETIA

The ""airfall Tffect" relotes to a phenounena that
Las “een docurentcd in previous surveys of the Tecreational

Lales. leavy precipitation “as leen shorm to flus® the
land area around the lake and the sulesequent runo®f will
carry availalle contaminants including serage organisms

a2s vell as ratural seil tacteria vith it into the vater.

Total coliforis, faecal coliforms and faecal

streptococei, as vell as otler tacteria and viruses which

iphal it human -aste disposal systems, can le washed into

tl.e lale. In Tre-Carlrian arcne tvhere there ie iracecuate
soil cover and in fractured lirmestone creas vhkere fissures

in the rocls provide accecs to the lake, this rlicnomenon is

=
1
[ee)



particularly cvident.

lelting snov provides the same transporation function
for Lacteri specially in an agricul 1z “her
5 acteria, especially in an agricultural area vhere manure

g carried out in thke winter on top of the snowv.

e

spreading

cints situated 50 to

Previous data fron samrling po
£ that conta ation from shore

100 feet from shore indicate

cenerally sbovs up within 12 to 43 hours after a heavy rainfall.

Teah . TRELAT.ENT

Lake and river vater is open tc contamination by man,

carriers of discase);

1A

animals and birds (all of whkich can te

consequently, NC SUPFACE VATLER !"AY DI CONSIDERED CSATE TOPR

LIM7AY CONSUMPTION without prior treatrent, including disin-

espceially critical if coliforms

o’

-~
=

[
e

nrection 3

Fe

1.8

iy

fection, DT

have lteen shovm to te present.

A

B

DMisinfection can Le aclhieved ly:

2) Beiling

0il the water for a rinimum of Tive minutes to

destroy the disease cousing orge

usehold Dleacl: Containing
1~ »
1 .

S et R - e wm e e e - - -



b) Chlorination (cont'd)

Eight drops of a household bleach solution should
be mixed with one gallon of water and allowed to

stand for 15 minutes before drinking.

¢) Continuous Chlorination

Tor continuous water disinfection, a small
domestic hypochlorinator (sometime coupled with
activated charcoal filters) can be obtained from

a local plumber or water equipment supplier.

d) Well Water Treatment

Well water can be disinfected using a household
bleach (assuming strength at 5% available chlorine)
if the depth of water and diameter of the well

are known.

CHLORINE BLEACH
per 10 ft. depth of water

Diameter of One to Ten More than Ten

Well Casing Coliforms Coliforms

In Inches
4 .5 oz, 1l oz.
6 1 oz. 2 oz,
8 2 02, 4 oz,
12 4 oz, 8 o0z,
16 7 oz, 14 oz.
20 11 oz. 22 oz,
24 16 oz, 31 oz.
30 25 oz. 49 oz,
36 35 oz. 70 oz.

Allow about six hours of contact time before using the water.

Another bacteriological sample should be taken after

B - 4
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oue vecl. of usc.

"Tater Tources (syring, lale, vell, ete.) should te
ins~ected fer rossille contandnatior reutes (surface soil,
runcff folloring rain and scepare fron. demestic raste disposal
sites). Atteirts at disinfectiry the 'ater rlone 1 7thout
rai oving the source of contavinatier - 1ll not suprly 1acterio-
losieally safe Tater on a continuing toeis,

There are several trpes ¢f levw cost Tilters (ceranmic
paper, cartoen, diatonaceous earth: serctires impreZrated wit!
silver, etc.) that can lte eacily installed on tape or in rater
lines., These t.ay le useful to rerove particles i€ vater is
reriodically turtid and are usually very successtul, Tilters,

hotever, do not

Tcr safety, chlorination of ltered vater is
cCEPTTC TR DISTALLATIONE
In Ontaric, provincial lov requires under Tart 7 of
the Invircnwmental Trotecticn fct that lefore you extend, alter,
enlarse or estallish any building wlere a sevage system vill
v used, a Certificate of Approval rust le oltained from th
e used, a ( ps
inistry of the Environment or its rerresentatives. The local
wunicipality or llcalth Unit may le delegated the authority to
A o
iesue the Certificate of MApproval. Any other pertinent infor-
jation such as size, types and lccation of septic tanlks and
tile fields can also Le oktaired “rox the sane autlhority.
Wl - 5

disinfect wvater lut may reduce

reconrmended,

tacterial numters.



(1) Ceneral Cuidclines

M septic tank should not le closer than:

- 5? feet to anvy VQII, lalle, stream, pond, spring,
river or reservoir.

- 5 feet to any tuilding.

10 feet to any *1c“crt" Feoundary,

The tile field should not le closer than:

- 100 feet to the necarest dur vell.
- 50 feet to a drilled xell vhkich has a casing t
gE £ L 50
25 feet belot ground.
- 25 feet to a building vith a taserent that has a
floor Felox- the levcl of the tile in tlie tile led,
- 10 f;ct to any other Luilcing,

L

- 1C feet to a property lcundary.
- 50 I et to any lake, stream, pond, spring, river
or reserveir.

The ideal location for a tile field is in a well-
drained, sandy loam scil renote from any wells or other drinking

water sources. Tor the tile field to work satisfactorily, there

107}

shiould te at least 3 feet of scil tetreen the tottowm of the

veeping tile trenches and the top of the ground water tatle

Tecognizing that privatc sevage systems are relatively

inefficient there shallow and iraprropriate soil conditions

are present (e.g. Tre-Cambrian areas) the "inistry of the

Invironment is conducting research intec alternate methods of
private sevage disposal in un-severed areas; into the improve-

rent of existing equipment and metheds of

design and operation
for these systewns; and into the developrent of letter sur-

veillance methods such as ly the use of cherical, tfological

and radicactive tracers to detect the revement of rellutants

Lrougl thie scil iantle.
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vith or vitliout circulation thich retain all toilet vastes for
aisrosal ashore, and (2) incinerating devices vhich reduce all

o ash
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Te Le approved, equiprent shall:

e Ron—;ortatle

Le constructed of structurally sound material,

Lave adecuate capacity for expected use

te properly 1nhtu+lcu,

in the case of sterage devices, te equipped vith the
necessary pipes and fittings conveniently located for
purp-out ' shere-lased facilities (although not
specified, a pump-out decl' fitting with 1.1/2 inch
Mational Tipe Tl

. . - .

(o GOl S

%)

Thread is cormonly uﬂeﬂ)

M Ontario regulation requiree that marinas and yacht
ls provide or arrange pump-out service for the customers
and menters whe have toilet-equipped toats. In addition, all
rarinas and yacht clubs must provide litter containers that
can bLe conveniently used ty cccupants of pleasure loats.

The following "Tips" may le of assistance to you in

rezards to boating:
1. "otors chould be in good rmechanical condition and

properly tuned.

2 4 Thern a tanl: for outloard motor testing is used, the
contents should not le emptied into the water.

34 If the bilne is cleancd, the vaste material must not
te dumped into tle vater.

4, Tuel tanks rust not Te overfilled and space must be
left for expansion if the fuel warms up.

5. ent pipes should not le olstructed and fuel needs to
te dispensed at a correct rate to prevent "t lov-tack".

€. Inpty oil cans must te deposited in a leal-proof
receprtacle, and

[ Clor dovm and save fuel,



EUTROPHICATION OR EXCESSIVE
FERTILIZATION AND LAKE PROCESSES

In recent years, cottagers have become aware of
the problems associated with nutrient enrichment of recreational
lakes and have learned to recognize many of the symptoms
characterizing nutrient enriched (etrophic) lakes. It is
important to realize that small to moderate amounts of aquatic
plants and algae are necessary to maintain a balanced aquatic
environment, They provide food and a suitable environment
for the growth of aquatic invertebrate organisms which serve
as food for fish. Shade from large aquatic plants helps to
keep the lower water cool, which is essential to certain
species of fish and also provides protection for young game
and forage fish. Numerous aquatic plants are utilized for
food and/or protection by many species of waterfowl. However,
too much growth creates an imbalance in the natural plant and
animal community particularly with respect to oxygen conditions,
and some desireable forms of life such as sport fish are
eliminated and unsightly algae scums can form. The lake will
not be "dead" but rather abound with life which unfortunately
is not considered aesthetically pleasing. This change to
poor water quality becomes apparent after a period of years
during which extra nutrients are added to the lake and return
to the natural state may also take a number of years after the

nutrient inputs are stopped.

Changes in water quality with depth are a very
important characteristic of a lake. Water temperatures are
uniform throughout the lake in the early spring and winds

generally keep the entire volume well mixed.
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Lecore fully mixed again wrtil the surfacc vaters ccol dovn

i1, the fall. The lottor: vater receives no oxwvgen from the

-

atrosphere durins this unrisned reriod and the dissolved

oxycen supply may le all used up 1y tacteria as the; decompose
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orpanic matter. Ccld rater ;, cuch a8 trout, vill have to

rove to the varm surface taters to et oxygen and lecause of
the bich vater temperatures they vwill not thrive, so that the

species will protatly die cut. (sfee ™igure mnext page).

Lov oxygen conditions irn the lotton waters are

not necessarily an indicatiocn of pollution tut excessive

aquatic plant and algae grovth and subsequent decorposition
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lLottom waters can agcravate the condition and in some
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cases result in zero oxygen levels
viously held scuie oxygen in the lottom vaters all surner.
Mlthough plant nutrients normally accumulate in the lottom

rcuch greater extent if there
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vaters of lakes, they do so to
is no oxygen present. These nutrients recome availalle Ffor
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alzae in the surface vaters then the lake mixes in the

)]

fall and dense algae zrowths can result. Consequently, lake

-

+hich have no oxygen in the lottom wvater during the summer

are nore prone to having algae prollems and are nore vulnerable

to nutrient inputs than lales which retain some oxnygen.



Warm water with plentiful dissolved
xygen

Surface water and shallows are nornmally
inhabited bty warm-water fish such as
tass, pike and sunfish.

Bottom waters containing plentiful
dissolved oxygen are normally inhatited
by cold water species such as lake
trout and whitefish,

Cold water with plentiful
dissolved oxygen

e

Warm water with
plentiful dissolved *©
oxygen _

- .

When excessive nutrients entering a lake
result in heavy grovths of algae and
weeds, the bottom waters are often
depleted of dissolved oxygen when these-
plants decompose. Cold-water species

of fish are forced to enter the warm -
surface waters to obtain oxygen where .
the high temperatures may be fatal.

Cold vater with little or
no dissolved oxygen

TIGURE A-1: DECCMPOSITION OF PLANT MATTER AT THE LAKE BOTTOM
CAN LEAD TO DEATL Or DEEP-WATLR T'ISE SPECIES.

B - 10p



Lalanced "diet" for grovth. nNther cpecial recuirements
f—‘»Oap for 1-.'n_~"-,t A AT - A T3 ¥ ot
tiose for lizht and teriperature ere grecific For
certain algac and plants, Clerical elerents such as nitrogen,
thosphorus, carlon, and several others are required and rust
ielr are availatle Zor uptale tv rlants and algae
be linited Vv a scarcity of any single
"eritical" nutrient. Uitrogen and¢ phosghorus are usually

considered "eritical" nutrierts tecause they are most often

in scarce supply iu natural vaters, particularly in lales in
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jan area of tl.e zrovince. Thesphorus, especially
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tlie nitrate-i! (or awonia-If) and phosphate forms and are
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present in natural lanc runoiZ and preci
livestocl. vastes are a very cignificant source of these and
other nutrients for lalies in urtan and agricultural areas,

It is extremely important that cottage vaste disposal systems
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occur since the changes in " ater qualit:

cxcessive inputs of nutrients te lales are usually evidenced
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7 excessive grovths of algae and aguatic plants.

The large amcunts of suspended algae vhich naterial-

ize fron excessive inputs cf nutrients, result in turbic

it n, the other hand, lakes

water of poor clarity or transparency.

vith only small, natural inputs of nutrients and correspondingly

lov nutrient cencentrations (characteristically large and
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lalies) rost cften support very small arcunts ©
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ucey
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suspended a2lgae (i.e. chlorophyll a) and are clear-vater lalkes
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status and do not suffer fror the protlens associated it
excessive inputs of nutriente., TIn centrast, lales vith high

chloreprrll a concentraticns and poor clarity are positioned

|3 1

in tle lover right-hand area of the graplt and are enriched

("eutrophic'). These lales usually exhilit symptoms of

excessive nutrient enrichment including vater turlidity owing

%

to large amourts of suspended algac rav float to the

arcas around docl:s and

j

surface and accurulate in sheltered

‘teasurements of suspended algae density (chlorophyll
a) and vater clarity are especially valualle if carried cut

over several wvears., Year to wvesr mositioral chances on the
o - s

k,

~raph can then lc assessed to determine vhether or not
changes in lake tater quality are materializing so that

remedial measures can le irrlenented 'cfore conditions Tecone
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Usually aquatic veed grovths are heavie

shoreline areas vhere acdecuate lisht and nutrient conditions

Lxtensive aquatic nlant and algae grovths scometimes
interfere +ith loatin~ and svinming and ultimately diminish

storeline preoperty values,

Contrel of acuatic plants nayr te achieved 'y either

-
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Control of *quatic Plants ond Al~ae  (cont'd)

chemical or rechenical meane, Cherical metheds of contrel
are currently the mrost practical, ceneidering the ease with

vhich they are aprliec I'ev-ever, the herbticides and alcicides

currently availallec cenerall: nrovide control for enly a

single season. Tt is irrortant te ensure that an algicide
or herticide which kills the plante caveineg the nuisance,
does n~t affect Fishk or cther scuatic life and shculd te

reasonatle in cost, At the »resent tire, there is no one

=

cherical which =-ill adeauatelv control all epecies of algae

and other aauatic plants, Chermical control in the province

is reculated tv the *iniectrr of the Frvironment »nd e permit
rust ke pranted prior te anv orerotion. Sfirple raling and
chain drarging operations to centrol sulrergent species

have leen successiully errloved in a nurler cof situa

hovever, the plants scon re-estaklisl therselves. Temoval
of weeds tv underwater roving techniques is certainly the
riost attractive rethod of con*rel and is currently teing
evaluated in Chemeny Lale near Peterterouph, Tuidelires
and surraries ¢f control methods, and arplications fer

permits are availalle fror the ™istrict Testicides Specialilst,

“inistrv of the Environment, 139 Ceorse Strecet “orth,

.

Petertorourh, Ontaric, XoT 376,

TECSPHOPTE AU PETETCTNTS

Scientists have recosnized that rhosphorus i=

i

the kev nutrient in stimulating »lrae and rlant Frovth in

lalles and strears.



Phesphorus and Detercents (cont'd)

In the past year, approxirately 50% of the phos-
phorus contrituted by municipal sevage wvas added Ly
detergents. Tederal regulations reduced the phosphate

content of I, C0_ in laundry detergents from approximately
L D -

50% to 20% on August 1, 1970 and to 5% on January 1, 1673,

It should Le recognized that automatic dishwashing
conpounds vere not subject to the government regulations and
that surprisingly high numbters of automatic dishwashers are ‘
rresent in resort areas (a questionnaire indicated that about
30 percent of the cottages in the !fusloka lakes have automatic
dishwashers). Cottagers utilizing such conveniences mav lLe
contrituting significant amounts of phosphorus to recreational
lakes because automatic dishwashing compounds are characteristi-
cally high in phosphorus. Indeed, in most of Ontaric's
vacation land, the source of domestic wvater is soft enough
to allow the exclusive use of liquid dishwvashing conpounds,
soap and soap-flakes vhich are, in general, relatively lov

in phospherus.

ONTARIOQ'S THOSPLOPUS REMOVAL PROCPAT™E

Br 1975, the Covernrment of Ontario expects to
have controls in operation at more than 200 municipal
vastevater treatment plants across the province serving
sowe 4.7 million persons. This represents aktout S0 per-
cent of the population serviced ty sewers. The programme
is in response to the International Joint Cormission
recormendations as ewlodied in the Creat Lakes Vater

B - 14



Ontario's Phosphorus Permoval Procrarie (cont'd)

Cuality Agreement and studies carried out bv the “finistry of
the Environment on inland recreational vaters which showed
phosphorus to le a major factor influencire eutrophication.
Specifically, the preogranme nakes provision for nutrient
control in the Upper and Lover “reat Lakes, the Ottawa Piver
systew and in prime recreational vaters where the need is
demonstrated or where emphasis is placed upon prevention of

localized, accelerated eutrophication,.

Phosphorus removal facilities ltecame operational
at vaste-vater treatment plante on Decenler 31, 1973, in
the i:ost critically affected areas of the rrovince, including
all tle plants in the Lake Erie drainage lasin and the
inland recreational areas. The operational date for plants
for discharging to waters deemed to te in less critical
condition, which includes plants larzer than one million
sallons per day (1 mgd) discharging to Lake Ontario and to
the Ottava Piver systeny, is Tecember 31, 1975. The 1973
rhase of the prograrme involved 113 yplants, of vhich 46 are
in prime recreational areas. /n additicnal 53 nev plants,
each vith phosphorus rernoval, are nov under development,
23 of vhich are located in recreational areas. The capacities !
of these plants range from 0.04 to 24.C mgd, serving an

estiniated population of 1,€C0,0C0 nersons.

The 1975 phase vill lring intc operation another
54 plants ranging in size from 0.3 to 180 mgd serving
an additional 3,100,000 perscns. Treatrent facilities
utilizing the Lotver Nreat Lales must meet effluent guide-

E - 15



"ntario's Phosrherus Termoval Trorrarre  (cent'd)

lines of less than 1.0 milligrar rer litre of total phes-

rherus in their final effluent., Tacilities utilizing the

Upper "reat Lales, the Mttava "iver Eas

Lol

Fis

n =and certein areas

H

of Tecrgian Tay vhere needs have leen deronstrated rust
remove at least 80 percent of the nhespherus reachire their

sevage treatment plant,

CORT™NI, A DITINT INEFCTY

“oeauitoes and tlacl-flies often interfere with the
enjovment of recreaticnal facilities at the laleside vacation
rropertv, Testicidal spravine or Teceinc in the vicirity of
cottares produces extrerelv temporarv terefites and usually
do not justifv the hazard invelved in contarminatinc the nearty
vater. FLradication of titing fly »orulations is not nessitle
under any circurstances and sicnificant control is rarely
achieved in the alsence of large-scale altaoterernt rroframres
invelvinr sul stantial funds and trained persornel, Limited
use of approved larvicides in srall rreas of svarp or in

e on private vrorertw raw Le

(o}

rain roels clese to residenc
undertaken tv individual landermere, tut nerrits arc necessary
vherever treated roters mav contarinate adjacent streams or
lales. The usce of repellents and light trare is encourared
2e are attermpts to reduce rescuite lervae holitat 1v irproving
land draipare. Anrlications “or merrits te aprlv ineecticides

T etrick

Fy

as vell as technical advice can le eoltained freor thre

Pesticides frecialirt, iristre of the 'mvironrert, 139 Teorge

Ftrect Yeorthr, Paterlcerouch, "ntaric, TOT 37°C,

~
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