Sixteen
Mile
Creek

958

conservation
report







DDDDDDDDDDDD ANNING AND DEVELOPMENT

. L T. A.
Minister Deputy Minister

HHHHHHHHHHHHHH
uuuuuuuuuuuuu

SIXTEEN
MILE
CREEK

CONSERVATION
REPORT

1958

DHTARID

DDDDDD



One hundred and eighty copies of
this report have been prepared of
which this is

Number 13




Honourable W. M. HNickle, Q.C., Minister,
Department of Planning and Development,
Parliament Buildings,

Toronte, Ontatic.

Honourable Sir:

I take pleasure in transmitting
herewith the complete Conservation Report for the
Sixteen-Mile Creek Conservation Authority,

The report c¢overs Land, Forestry,

Water, Recreation and Wildlife.

Yours very truly,

A. H. Richardson,
Chief Conservation Engineer.

November 25, 1959.
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INTRODUCTION

Conservation has long besen a subject of concern
to the people of Ontaric. This concern had to do originally
with the protection of forests because of their impertance as
a source of revenue to the Province; but allied with this was
the problem of wildlife management and the protection of
source areas of rivers and streams. In Southern Ontario
interest in conservation was indicated first by reforestation
and woodlot menagement, but more recently this has broadened
eut to include flood and pollution control, improved land use
and provision for recreation facilitiass,

While the progress in these activities has been
steady up to the present, most of the programs herestofore were
initiated by povernment departments. Hecently, however,
there has been a growing conception of personal obligation,
egpecially where land use problems, farm ponds and small
reforestation projsects are concerned. On the other hand,
gontrol of flooding, summer flow and pollution; large
reforestation projects; @nd recreation areas have come to ba
considered the responsibility of the community - the soumunity
in this casa being the river valley.

With the advent of this new concept of personal
gnd community responsibility in consarvation, the Autherities
movement was born, and the willingness of our pecple to under-
take conservation in this way is indicated by the fact that in
the last thirteen years 28 Authorities have been established,
with 2 total membership of LO3 municipalities and an ares of
17,363 square miles,

The first step in establishing a Conservation
Authority is undertaken by all the municipalities wholly or
partly within a waterahed. Two such municipalities must first
by resolution petition the Government to call s meeting for
the purposs of ascertaining whether or not an Authority should

be established. Two-thirds of the number of representatives



(1)
which the municipalities are entitled to appoint (on a
population basis) must be present to make the meeting legal.
If two-thirds of those present vote in favour of establishing
an Authority a resolution is forwarded to the Government. The
Authority is then established by Order-in-Council and under the
Act becomes a body corporate, including representatives from
all the mundiecipalities in the watershed.

While some Authorities were brought inte being
bacause of flooding within their nreas, all were aware of the
necessity of earrying out such supplementary measures as
improved methods of land use, reforastation, proper woodlot
manigement, prevention of pollutlen, investigation of under-
ground water supplies, wildlife studies and recreaticn. But
the Authorities were not equipped to carry out the extensive
ipvestigations that would indiecate where such work should be
done, Conseguently the Conservation Branch of the Department
of Flanning snd Developusnt undertook to carry out the prell-
minary investigations as a servics to the Authorities, te
appraise, by means of surveys and reports, the conservation
needs of esach watershed, 2nd to subuit to the Authority a
detailed report ocutlining the conservation measures that should
be implemented.

The survey work is grouped under [ive general
headings, namely, Land Use, Ferestry, Water, Wildlife and
Recreation. The scope of the studies made in each of thase
subjects varies with the condition and needs of the sres under
investigation., In addition to the five topics indicated
above, & study of the history of the ares is made., This
serves As 2 backdrop te all the conszervation problems of
the watershed and compels ths reader to understand the abuses
of the piast and the need for 3 diversified program in the
future.

The starting point for all surveya is aerdial

chotography. Before the survey is commenced in the field all
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such contributing data as maps, old records, photographs,
unpublished reports and other useful information sre thoroughly
explored and recorded. While the survey iz in progress
gimilar data are gathered locally, and agricultural repre-
sentatives, zone foresters, municipal clerks and other
of ficials and private citizens are interviewed for additional
material.

The results of these conservation surveys,
together with the recommendations based upon them, are set
down in the reports presented to the jiuthorities and intended
to serve them as 3 blueprint. The carrying out of any schema
is not the work of the Conservation Branch of the Department
of Plonning =nd Development, becnsuse it is not &n operating
department. Its zactive participation for the mest part ceases
when the planning is complete and the report is submitted,
although it stands by to interpret the report and give ndvice
and assistance in carrying out the plans recommended in the
report. The Authority must assume responsibility for ini-
tizting the schemes which 1t considers most urgent; 31t must
also make approsches to the government departments or other
hodies from which it hopes to get nssistance.

If, for example, an authority undertakes a
scheme having to do with land use, it must seek assistance
from the Department of Agricultures if it involves a forestry
or wildlife problem, then the Department of Lands and Forests
is s2pproached, Irn the ¢ase of flood control, however,; 28
there is no department of the Government doing hydraulic sur-
vays except the Comservation Branch, whose staff is not large
encugh to ‘carry through the engineering works of several
Authorities; the Authority must engage & consulting engineer
to do the finsl engineering snd designing and to carry the
work through the construction stage. OSimilarly, where an
Authority undertakes a scheme which has to do with recreation,

it may have to emuloy men specielly trained in this work.



(iv)

As the work being done by Authorities is a new
approach to the conservation problem, in that the responsibility
gf carrying it out is left entirely in the hands of the
Authority concerned, miuch directing and assistance have heen
necessary from the Conservation Branch and, in the case of
20 Authoritiass including the Sixteen-¥ile Cresk, s member of
tha staff of the Department of Planning and Development has
been assirned te work in the watershed.

The Sixteen=+#ile Cresk Conservation Authoricy
was established by Order-in-Council on December 20, 1956,
following »n orcganization meeting which was hsld at Trafalgar
Township Hall eon December 12, 1956, when 8iX representatives
out, of -a total of six attended the mesting and five voted 1in
Tavour of establishing the Authority.

As mentioned sbove, the Department of Planning
end Development, ns n service to an Authority, undertakes to
carry out » conservation survey of the valley for the guldance
of the Autheority, but the counencement of conservation work
in the valley does not necessarily have to wait until such a
survey hags been made and the repert presented. This has been
the case with the Sixtssn-Mile Creek Conservation authority,
whare two Conservation Are=zs have been established and
considernble development work carried out.

The Sixteen-}ile Creek Consarvation Report has
been prapared in sections, namely Land, Forests, Water, Wildlife
and Recreation. Tha Lond and Forest Reports were presented
to the Authority on Februsry 5, 1959, and the Water and
Wildlife Reports were presented ~nd discussed by members of the
technical staff of the Conservation Branch on March 18, 1959,

The Recrestion Report is included in this veluma which contzins

the five technical reports.

- A. H. RICHARDSON






RECOMMENDAT IONS
STATED OR IMPLIED IN THIS REFORT

LAKD

il That further enquiry into the water rescurces of the sub-
surface sands and gravels in the area north of HMilton
and Hornby be made. p. 5

2% That the Authority investigate the question of exercising
some control over the manner in which quarries, gravel
and sand pits, are exploited and left after such exploi-
tatioen. Pa. 27

3. That the Authority lend support to municipal development
plans. p. 29

L That the Authority use its good offices to urge retention
of the best land for agricultural use, p. 41

5. That the Authority urge review of drainage works prior
to installation. p. &1

G That the Authority consider assisting in the contrel and
renovation of existing gullies and of grassed watarways.

pPs 42
7« That the Authority support the County farm pond program,
Pe b

B. That the Autheority publicize the services and advice
available to farmers [rom the various agencies. p. 49

FOREST

@« That a Sixteen-Mile Creek Authority Forest be established

and that it be expanded through a definite program of
annual additions and planting until the total recommended

area of 7,208 acres is acquired and reforested. p. 23



10,

11.

12,

13{a)

(b)

L.

15.

lﬁ'l
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That the Authority encourage private reforestation by
aroviding a planting service at nominal cost and by
offering a planting subsidy for trees privately planted.

P. 25

That the Authority establish woodlot improvement projects
on its own properties or on private woodlots under agree-
ments with co-operators in order to demonstrate the

advantages of better forestry practice. p. 26

That the Authority, by purchase of equipment, corganization
of cutting crews, or direct subsidy, encourage private
owners in thinningas and improvement cuttings in their

woodlots. p. 29

That the Authority publish a simpls, attractive bulletin

on the disadvantages of woodlot grazing. p. 3L

That the Authority co-operate with the County of Halton
to davise ways to make the County woodlot fencing by-law

more effective in eliminating woodlot grazing. p. 19

That the Authority co-operate with scheols, government
departments, and all other groups and agencies possible
to publicize the need and methods of reforestation and
woodlot management; and in particular that the Authority
sponsor tours, practicel demonstretions and field days

for this purpose. pe. 20 and 27

That the Authority encourage and co-operate in research to
find improved methods of managing plantations and natural
woodlands and publicize results which would help private.

woodlot owners. Bs £7F

That the Authority encourage landowners to convert to
productive forest such parts of the 2,172 acres of scrub-
land as cannot economically be restored to agricultural

USE. P. 16
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17. That the Authority act as co-sponsor for:
{a) The Tree Farm movement p. 21
() L-H Forestry Clubs Par-2l
18. That the Authority investigate, publicize and urge the
implementation of the best methods for protecting natural
woodland and plantations from:-
(a) fire p- 36
(b} insects and diseases pp. 38 and 39
19. That the Authority encourage the establishment of wind-

breaks, shelterbelts and snow fences. < TR ¥

WATER

20. That the Authority set up an Advisory Committee on

pollution control. p. 42

5 That the Authority purchase the necessary lands for the

proposed channel improvement immediately. p. S0

22 That the channel improvement work be carried out in
stages over the next ten years or as funds become

available. Pa 50

23 That observation test wells be established to record

fluctuations of the water table. p. 53

24. That further studies be undertaken to determine the
potential subterranean storage and the possibility of

racharging the aquifers. TR

25. That lands for the possible reservoir sites be purchased

now should reservoirs be required later for flood control

or water storsage. P 57

26. That a number of sites be acquired throughout the watershed
and community ponds be constructed as funds become

available. P« 58



e
WILDLIFE
27. That the Conservation Authority consider the stocking
of Hungarian Partridges experimentally in the northern

part of the watershed. p. 12

28. That the stocking of fish in the watershed be restricted
to those streams which have been shown on the map
accompanying this report to be both suitable for the
spacias concerned and are also able to support the

numbers of fish stocked. p. 23

29. That the Authority make sgreements with the Provincial
Department of Highways concerning the sections of trout

streams along the new Highway 40l1. p. 28

30, That the Authority consider purchasing a saction of the
upper West Branch of Sixteen-iile Creek for a demon-
stration of stream improvement and for public fishing.

P+ 28

RECREATION

31 That the Authority consider the acquisition of any or all

of the following areas for conservation and recreation:

il; Halten View 13
21} Secotch Block Ps 1k
(3] Escarpment Pa 15
(4) Twin Waters Pa 16
(5) Oakville Ba L7
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CHAPTER 1
SUME GEOGRAPHIC ALSPECTS OF THE WATERSHED

s Introduction

The land of the Sixteen-Mile Creek Conservation
Authority is contained entirely within the county of Halton
and its streams drain portions of the three townships of
Nassagaweya, Esquesing and Trafalgar, These townships, plus
the towns of Milton (4,497) and Oakville (10,147) constitute
the member munipalities of the Authoritys, There are, in
addition, a number of hamlets including Palermo, Trafalgar and
Campbellville,

The drainage area of the Authority extends north-
west from Lake Ontaric a distance of approximately 22 miles
and contains some 159.L square miles (102,000 acres) of land,
In addition to Sixteen-Mile Creek {Cakville Creek) which drains
the bulk of the land, there are several smaller streams which
empty into the lake to either side of the main ocutlet at
Cakville,

Topegraphically the area ranges from level to
moderately rolling with the roughest land in the headwaters
to the north-west, The elevation increases from sbout 2L6fset
above sea level at Lake Ontaric te 1,300 feet a,s,.,l, north-
west of Speyside. A good proportion of this increase is
provided by three bluffs - those of the oresent lake, of
glacial Lake Iroquois to the north of the Queen Elizabeth High-
nay, and of the Niagara escarpment to the west of Milton, The
last rises up to 300 feet above the plain below and in many

places the face is perpendicular.

2a The Bedrocks

In the lower reaches of the watershed, and in

-he headwaters, the bedrocks are at or near the surface and this

¢+ Population figures taken from 1958 Municipal Directory,
Department of Municipal Affairs.
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fact has some influence on land use in these areas, The rocks
are undisturbed and slope very gently to the south-west. They
are derived from sedimentary deposits laid down in Ordovieian
and Silurian epicontinental seas. The two groups are sat off
one from the gther by the prominent Niagara escarpment which
erosses the watershed to the west of Milton.

The Dundas, Meaford and Queenston formatlons
comprise the Ordovician rocks in the watershed, Only a small
area of the Dundas formation is found in the watershed, It is
lecated in the south-east and is dominantly gray and blue shale
with thin sardy and limestone beds, Quterops may be found
along the lgleshora, The shales are of considerable economic
importancs and are widely used in the manufacture of brick and
tils.

The Mzaford rocks occupy a narrow band further
weat between the Dundas and Queenston formations, The gedi-
ments are primarily gray, bluish and brownish shale but include
thin layers of limestone, calcareous scndstone and sandy shale.
The formation underlies most of Qakville and is found in out-
¢rops along the lake and in some of the stream valleys.

The dark red shales of the Teenston formation
underlie a large area of the waterched and cuteron in many
places, particularly along the stream valleys and at the base
of the escarpment, Below Ne, 5 Highway these rocks are very
near the surface and they form the basis of the heavy rea suils
2f this area, Except in this area, and along the foot of the
zscarpment, the bedrock is fairly thickly covered by glacial
ind fluvial dencsits, The prominent gresnish-coloured bands
ln this shale are found along fissures and jcint planes and
ire probably due to bleaching by percolating waters charged
7ith erganic acids in solutiom, Many of the gualities desired
‘or brick and tile making are found in this shale and the rocks

lave been gquarried gxtensively for thesa purposes, Large brick-

rards are found tc the west of Milton,
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The Silurian rocks inc¢lude the Medina, Clinton,
Rochester and Lockport formations. The first three occupy a
very narrow band of country along the face of the escarpment
and are of little importance in the wvalley, They comprise
shales, limestones and sandstones,

The Lockport dolemite underlies the whole north-
wesL portion of the watershed and has a pronounced influewce
on land use in this area, Much of the saill cover iz thin or
ron-existent and the rock surface is often rough, The dolomite
lg yuite hard and resistant to ercsion and is one of the chief
reasors for the continued existence of the escarpment as & major
landferm. The rock has been quarried extensively for the manu-
fasture of lime, for building ourposes and; after crushing, for
~oad metal,

In the past several years deep drilling (for
Intario) has brought in a number of natural gas wells in the
iraa north of Milton, These wells recover modest amount= of
a8 from the Gull River Section of the Black River (Ordoviciaa)
edimentary rocks., These wells take gas from skout 1,800-1,900
‘eat below the surface, At thiz level the gas faormation is

nly 100 te 150 feet above the basement Precambrian rocks,

. Uater
The main branch of the Sixteen-Mile Creek has
Ls headwaters in the springs and swamps of the Galt meraine
nd the limestone plain above the Niagara escarpment, From
his area it flows in picturesque falls and rapids over the
scarpment and then in an ever deepening channel across the Peel
lain to join, west of Glenorchy, with the combined flow of the
.ddle and East Branches, The Middle Branch, like its parent,
arts in the lands above the escarpment and continues as a
irmanent stream to Jein the East Branch at Drumgquin, This last
-8e5 in the drumlinized till plain in the north-east guarter of

ne wenarzhed,
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Hard limezhone caps 1he wofier underlying thales 19 foom the Nisgara eicarpment.
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In the limestone country of the north-west stream

dissection has been slight but the same is not true where the
50il materials and bedrocks are less resistant to erosien,
Many of the small valleys upstream are fairly bread and rela-
Cively shallow but downstream the creeks have cut through the
surface deposits and bedrocks te a depth of 125 feet or more,
Jownstream from Drumquin and Beyne the valley becomes Zorge-
Like and the valley slopes are precipitous,

In his paper of 1940 Coventry showed that by far
the greater mileage of stream courses in the valley had only
intermittent Flow®, Most of the streams exhibiting temporary
flow characteriztics had their origins and courses through the
till and clay plains below the escarpment. There is no evi-
dence te indicate that conditions are any different today. The
neavy soll materials which form the surface of so much of the
vatershed are relatitsly impermeable and & considerable portion
:f the snow-melt and precipitation of spring goes downstream in
t short time, In areas like that above the gscarpment where
he soils and bedrock are more open and more extensive swamps
irevail the inscak is greater, There is, consequently, a more
radual release of water from the ground intoc the streams. The
uch more extensive bush cover in this area is also important
n protecting the snow from melting too rapidly in spring.

With the great spread of urban amenities and urbarn
opulation in the watershed in recent years there has been a
dbstantial increase in the number of deep wells drilled to tap
nderground water supplies, Some of these are "flowing" wells
1d the waters they deliver help, in a small way, to maintain
ime streams during the summer season. A similar effect comes
'out from an overall increase in water consumption due to
‘#ater domestic and other uses of water,

The town of Cakville obtains ite water supply trom

—

-oventry, A.F, Dessication in Ssuthern Cntario, Trans.
Roy. Sece, Can, 34, Dec, 5, 1940,
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Lake Ontario while Milton gets its water from deep wells to the
weat of the town, Over the rest of the watershed, domestic,
industrial and commercial needs are supplied by shallew aaxd deep
wells, On many farms supplementary supplies for stock watering,
irrigation and other needs are cobtained from dug-out, run-off
and permanent stream ponds,

Ganerally speaking the subsurface water supplies
in the watershed are only fair in quality and quantity when the
source rocks are the shales of the Ordovician formations, The
supplies obtained from the Queenston formation are usually small
and salty water is often encountered, The supplies from the
lower Silurian rocks are also modest and frequently mineralized,
The zone of contact between the fairly porous Lockport dolomites
and the underlying, impermeable Rochester shales is often marked
along the escarpment by springs. Water cbtained from the dolo-
nite is uwsually fairly good though frequently hard,

Deep-well logs for the area in the watershed pe-
ween Highway No. 5 and the escarpment sheow that in many wells
sand and gravel layers are found at depths of 15 feet or over,
‘hese deposits come much nearer the surface and in some places
\ire quite extensive, particularly to the north of Agerteon and
lilton., They are probably fluvial deposits relating to ore of
he later interglacial stages, The overlying material is till,

There seems to be no large intalie area for the
ater entering these sands but the discositlon of the beds be-
ween the shale bedrock and till below and the heavy till above
5 sufficient to provide artesian flow in wells penetrating to
hem, The flows from the aquifer(s] do not appear teo be large
ut it seems reasonable to believe that the agquifaer(e) will be-
ome more important as urbanization increases, Further enquiry
nto the nature and extent of the aquifer(s) should probably be
ade before long, as well as ascertaining the feasibility of re-

rarging it from surface flows,
The spillway along the face of the escarpment from

orth of Speyside toward Campbellville has been little used as a

warece of water up to the present, perhaps becsuse these lands
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are wall watered by springs and creeks., It may be, however,
that Milton can in future obtain substantial supplies from this

source, Examination of the problem is required.

be Climate

The Sixteen-Mile Creek Watershed lies within
wwo of the climatic regions defined by Putnam and Chapman as
the "South Slopes" and the "Lake Erie Countiesn regions¥, The
latter region is delimited on the north by the 45°F, average
annual isotherm, This boundary would appear to be scmewhere
between the Ircquodis bluff and the Trafalgar moraine, The
jouth Slopes region covers the balante of the watershed,

Climatically the Lake Erie Counties region is
one of the more favoured in the province from the agricultural
:oint of view and, as a consequence, a wide variety of CTrops
say be grown, The length of the growing season averages a
-ittle more than 200 days, while the frost free season ranges
‘rom about 150 to 155 days, Both of these fasctors are of con-
ilderable importance in the production of fruit and truck erops
reduced in this part of the watershed, The average annual
emperaturs is about L6°F, with the temperature of the winter
onths aversging 23°F, and that of the summer months £79F. On
he average the total precipitation amounts to a little less
nan 32", of which about 5" comes in the form of snow [as water
quivalent). In the foreseeable future most of this area i
ne watershed will be removed from agricultural use by reaso:
' urban and industrial expansion.

The South Slopes region is climatically less
igged than areas further north but at the same time is not so
:ll favoured as the Lake Erie Counties region because of Ereatsr
-Stance from the lake and its modifying influence, The mean
imual temperature ranges from njﬂ- ﬁﬁuF. while the precipitation

rerages 31" of which 6-7" comes as snow (&0-70" of snow!. The

Futnam, D.F, and Chapman, L.J, The Climate of Scuthern
Cntario; Sc¢i. Agric,, 18:8, April, 19133,
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frost free season is about 147 days in length and the growing
season (average temperatures above 429F.) averages a little
more than 196 days, The average temperatures of the summer
and winter periods areslightly less than in the littoral area,

The average annual daily maximum temperatures
(53°F.) is about the same in both regions in the watershed but
the South Slopes region is decidedly cocler when reference is
made to the mean minimum temperatures (34° compared to 379).
The watershed averages between 100 and 125 rainy days per year
where the precipitation averages .0l inch or more,

Although Southern Ontario is generally considered
to have a humid eclimate the probability of recurring periods cof
drought must not be exeluded, Acecording to Sanderson the aver-
age anmual water daficiency in the watershed runs between 2 and
3+ inches {i.e., when the potential evapotranspiration exceeds
the supply of moisture in the soil)#*, It is likely that this
deficiency means less on the heavy, more molsture-retentive
soils of the watershed than it does on the lightsr soils and on
the limestone plain. Such a deficiency would acpear to be of
modest importance when related to general farm crops, but would
ve of more significance in the production of high value special-
ized crops. In such cases irrigation would offset the effect
>f drought. Some truck and orchard crops are being irrigated

at the present time,

i e Fhysiogranhy

In commén with a large portion of the North
umerican continent the Sixteen-Mile Creek Valley has undergone
L series of continental glaciations during the last million years,
.ccording to available evidence there sesm to have been at least
hree glaciations, although in any specific place there may be
vidence of only one or two. Each ice sheet was marked by ad-

ances and recessions which varied in magnitude in different

sanderson, Marie, DMoisture Relationships in Southern
Ontarie, Sei, Agrie,; 30:6, June 1950,
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regions. The ice of the last glaciation,; the so-called
Wisconsin, left the Sixteen-Mile Creek Valley under the impress
of a warming climate probably 10-15,000 years ago. Between
each of the ice ages there were long pericds during which the
2limate was warmer, at times warmer than now, and the land

vas ice free,

During their passage these ice sheets acted as
sroding agents, plucking, quarrying and grinding the bedrock
ind surface devosits and mounding and spreading the pulverized
saterial. This unstratified, stony maeterial is known as till
ind the rock materials composing it were often carried consider-
ible distances from their point of origin. Succeeding ice
theets, and often fluctuations of the same ice sheet, largely
lestroyed the work of ithe one before so that the local topo-
;raphy seen in Southern Ontario today is chiefly the work of the
isconsin ice and of post glacial drainage, The landforms
esulting from the ice action were of several kinds and some of
hese may bte found in the Sixteen-Mile Creek Valley.

Sometimes the till was moulded under the ice into
he form of oval hills known as drumlins, Locally these are
ften called "whaleback" hills, Over Ontario the dimensions of
hese hills may vary but they are often up to 75 feet in height,

quarter mile in width, and half a mile or more in length.
sually the drumlins are clustered in large groups to form the
leasing and so-called "basket-of-eggs'" topography.

Drumlin soils are usually loamy, fairly fertile
nd well-drained but steep slepes, the stony nature cof the soils
nd the poorly drained inter-drumlin areas often provide 4iffi-
1lties to cultivation. Good management is necessary to prevent
svere sheet-erosion of the smooth slopes, A number of speci-
ans may ba found in the watershed, chiefly in the north-west
iarter, These drumlins are part of the extensive Guelph
rumlin field,

In its movement the ice often spread the till be-

gzath it to form an undulating plain of low relief, Such a



sl
landform is known as a till plain and it is often drumlinized.
The topography is mild but restricted soil drainage is often
a problem, Sevaral areas of till plain, or modified till plain,
may be found in the watershed, The most southerly occupies a
belt of country centered along No. 5 Highway. A second area
lies north of the 5-6 sidercad of Esquesing Township, Both of
these regions are drumlinized and contain specimen drumlins or
exnibit glacial drumlinoid grooving. The soils of both sreas
are loamy, though stiff because of the high content of local
shale, and are fairly productive for agriculture, Restricted
801l drainage is a problem in patches and over wider areas,

Between the Base Line Road of Trafalgar and the
5-6 sidercad of Ezquesing Township there is a broad band of
country known as the Peel Plain, This plain extends from west
of Highway No. 25 east inte Scarborough. It is a till plain
nedified, or "bevellad", by the waters of the Peel Ponding, a
shallow, short-lived glacial lake dammed between the ice of the
Jntarico lobe on the south and the higher land on the north.
secause of the action of the water the plain iz smoother than
nost till plains, the soils are somewhat heavier and restricted
irainage is a4 more acute problem, While the lake was in exist-
:nce the ice melt-waters deposited fine material in it to pro-
luce varved (stratified) clays which are heavier in texture and
ore alkaline than the tills,

During its movement the ice often piled up larce
‘idges of till along its border to form what are known as till
wraines, Jften these moraines are rough and bouldery and it
$ difficult to achieve a prosperous agriculture on them. On
ome, however, the topography is not so rougzh ond the soils are
uch less bouldery. A case in point is the Trafalgar moraine,
he east-west trending ridge of higher land north of Highway
- This moraine was apparently laid down under water and
ubjected to a smoothing action by the water,
“ least two other meraines are represented in the watershed,

ne so=-called Vinemount and Galt moraines, Both of these



Thie Miogara escargment (s the most sfriking physiogrophlc feoture in the wamrsked

Gentle slopes, restricted drainage and keawy scils are dypical of mudh of the agrisulural
bznd ini the walershed.
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moralnes are found above the escarpment and the latter covers
the greater area. Both are rougher and stonier than the
Trafalgar moraine. Frequently the ice melt-waters dropped
sands and gravels at the ice edge in hummocky moraine called
kame moraine. Some moraines are largely till, some largely
kame, and some a mixture of both.

As the Wisconsin ice age advanced the climate
warmed and the ice retreated, pouring off vast guantities of
melt-waters. These waters were important in the creation of
land forms of significance.

A major effect in this region was the creation
gf the short-lived Peel Ponding. Not all of the sediments
laid down in this lake were clays and silts; the streams
antering the lake carried sands which were laid down ag deltas,
The shallow sand in the wvicinity of Drumquin and Agerton is
deltaic. It is an important though minor producer of
vegetables,

The voluminous melt-waters from the Crangeville-
Caledon area seem to have found their way southward along the
foot of the escarpment through Scotch Block, Kelso and Camp-
bellville, These waters varied greatly in speed and gquantity
and the materials they laid down along their spillway range
from coarss gravels to moderately fine sands. The area
between Helsp and Campbellville is quite gravelly and much
stone has been removed from the fields. Jand is more promi-
nent farther north and around Scotch Block,south of Speyside,
is used in the production of truck and orchard crops.

As the ice retreated from Ontario a
succession of great glacial lakes were formed. (ne of these,
Lake Irogquois, occupied the Lake Ontaric basin but its waters
wera much deaper and extended farther inland than do those of
the present lake, In the Sixteen-Mile Creek Watershed the
lake extended to the north of where the Queen Elizabeth High-
way is located and there constructed a pronounced shorecliff.

The forerunners of the present stream drainage brought large
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amounts of coarse sediments into the lake to form deltas which
are now exposed as sand plains. The sand plain at Oakville
ariginated in this fashion.

In two areas in the watershed the ice left the
bedrock clean or but lightly covered with till. The shale
plain south of Highway No.5 has only a scanty cover of heavy
till. Probably most of the cover over the bedrock is residual
due to fairly rapid breakdown of the shale. The soil result-
ing is scmewhat acid, heavy, and difficult to work.

Above the Niagara escarpment one finds the lime-
stone plain. This rock, much more resistant to weathering
than the shale is totally lacking in soil cover in many places.
The surface of the limestone in this area is gquite rough due
to the plucking and quarrying of the ice and the region is
poorly equipped for agricultural use.

The Niagara escarpment is a landform
spectacular, interesting and important. From the point of
view of recreation the Authority will undoubtedly be paying it
considerable attention. The escarpment is a general hindrance
to transpertation and to agriculture although its face is used
for orchard crops where not too steep and covered thickly
enough with soil.

While the broad pattern of the watershed was
formed in glacial and pre-glacial time some developments have
taken place since the last ice retreated. These developments
include the formation of the present Lake Ontarie shorecliff,
the deepening of the river valleys, the creation of muck and
peat bogs and the development of soil from the parent materials
laid down before and during the ice ages.

A Soil

(a) The Seil Profile

Although soil may be described leosely as being
the medium in which plants grow, even general observation

raveals the fact that there is considerable variation in the
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soil and in its ability to support crops. Not only is there
variety in the materials making up the soil but different soils
of different capability may develop on much the same type of
material.

Az described here the so0il 1s a reflection of
the environment in which it developed. As a result, the
development of any particular seil is a matter which involves
a numbar of factors, some one or group of which may be of more
importance than the others. Type and composition of the parent
material, surface slope, soil drainage, climste and vegetation
are gome of these factors, In any single instance they
operate together in such a way that, given time, they produce
a s0i1l possessing certain recognizable characteristics. The
50il will not change materially so long as the environment
under which it was produced remains stable.

If a vertical cut is made to a depth of three
or four feet through the soil it will be seen that the cross-
section is marked by a layering, each layer, or HCRIZON,
possessing certain characteristics of colour, texture, structure,
srganic content, acid reaction and so on. Together these
rorizons make up the soil PROFILE. The depth of the profile
is variable, in some soils a foot or less and in others
several or many feet. Most of the well-drained seils of the
vatershed have fairly well developed profiles but we have seen
:hat in scme cases, particularly on the limestone plain, there
1|y be little or no =oil cover let alone profile development.
‘rofile development is alse weak or non-sxistent on the flood
lains of the streams because of pericdic inundation.

Throughout Ontaric several distinct kinds of
rofile may be found and each is representative of a great soil
roup. The well-drained Gray Brown Pedzolic soil, of which a
eneralized profile deseription fcllnws; is ¢common in Southern

ntarioc and is represented on the watershed.
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HORLZON

Ay - Partially decomposed litter from deciducus trees
Ay = Dark grayish-brown to very dark brown mineralized
humus layer = loose and friable and slightly acid
in reaction.

The leached horizon, yellowish to yellowish-brown

to gray in colour. The iron, lime, organic matter

and clay have been washed cut and the reaction is
acid,

B - The herizon of accumulation, containing a high
proportion of clay and sesqui-oxides. Usually the
colour is dark or reddish-brown while the structure
is blocky or nutlike. In reaction it is usually
neutral to slightly acid but the lower portion of
the horizen may contain scome free carbonates.

¢ = The unweathered, calcareous parent material,
usually pray or brownish-gray in coleur.

In no case are the horizons separated one from
the other by a sharp break; there is always a transition, in
some cases greater than in others.

Profile complexity also varies, In some soils
not all horizons are represented, or they may be poorly
daveloped. Also, the horizons may vary considerably from seil
to soil in thickness; some have a thin A, some have a thick
Az, and so on.

When speaking of the soil horizons the A s
considered to be the topsoil, the B the subzoil and the C the

parent material. In a poorly drained soil the Az and B

horizens may be missing and a G (glei) horizon axhibited, hence
the name Dark Gray Gleizolic applied to soils of this kind.
The inferior soil drainage is reflected in the dark colour of
the soil and the blue or bluey-gray colour and rusty meottling of
the glei horizon.

As plant material decays it is graduvally incor-

porated into the A horizon as humus by the action of earthworms,
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micro-organisms and so on. During this process certain acids
are formed and these are washed downwards by the rain. Partly
as 4 result of this acidic sclution, lime, iren, clay colloids,
and organic matter are lesched out and carried downward to be
radeposited, in part, in the B horizon. The B horiszon thus
has a rather high clay content and is dark-brown to reddish-
brown in colour. Depending on their thickness several

horizens may be mixed together when cultivated te form an Ag

(cultivated] horizon.
Under conditions of a fluctuating water-table
near the surface a scil may be considered to be imperfectly

drained. Such & soil may possess a thicker Ay herizon and at

the same time the A2 or leached horizon may be less well
developad., Field identification is guided by mottling (rusty

streaks and patches) appearing in the lower part of the A, and

in the B horizons

In addition, there are on the watershed several
other kinds of scil which reflect local environmental condi-
tions, In the case of organic soils (muck and peat) the
drainage has been so poor for so long that normal profile
development has been unable to take place. The poor drainape
conditions have prevented the complete decomposition of the
plant residuss with the result that they have accumulated over
the years. The persistence of water inhibits the activity
of aerobic bacteria, earthworms and fungi.

Most of the organic soil deposits are found
above the Fiagara escarpment and there seems little doubt that
they help to sustain the flow of the streams rising in this
region, The deposits are not extensive and the materials are
rather shallew, Most of the peats are derived from a forest
cover and are consequently woody. 3emetimes, however, carex,
cattail and marshgrass remains can be found.  Except for small
areas in existing fields the organic soils of the watershed

have remained unused for agricultural purposes. There is
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little need to eclear them for agriculture and it would be
highly desirable to keep these areas in forest.

Bottomland, a land type consisting of scils made
up of alluvium, is found along the stream courses where
perigdic inundation takes place. This flooding leads to the
deposition of various mixtures of sand, silt, clay and gravel.
Soil drainage is usually imperfect to poor and soil profile
development is most often non-existent. For the most part
these lands are so limited in extent or are so awkwardly sit-
uated that it is not normally feasible to use them for crop
production and they are either left in forest or have been
cleared and used for rough pasture. Spil fertility is wvaria-
ble but is usually fairly good.

(e} Seil Erosion

Many peopls are possessed of the misconception
that erosion of the land, that is, the translocation of soil
materials from place to place by the natural forms of wind or
water, can be stopped completely. This is impossible except,
perhaps, over small areas, for relatively short periods of
time, and under certain conditions. Through the ages erosion
of the land has taken place, moulding it into the scenery we
sea todav. Under natural conditions this erosion is a very
slow process and long years are required to alter the land-
scape appreciably. We call this form of erosion "geologic"
ercsien.

Under natural conditions the face of the earth is
maaked by a cover of vegetation and it is this cover which is
chiefly instrumental in retarding run-off and slowing down
erosion by wind and water. Because of the slow rate of
srosion the soil, as seen in the profile, is not greatly
affected by it and the process of soil building is easily able
to keep pace with it. While conditions remain more or less
she same the loss of a fragment of surface soil is offsetl by
in increment from below as the parent material weathers and is

neorporsated inte the soil. Under conditions such as this
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nature is, by and large, in balance.

When the land is cleared for cultivation or
used for grazing, however, this may be greatly changed: the
protecting cover of vegetation is removed or reduced; culti-
vation may be carried on up and down the slope and surface water
enabled to flow over the land more easily; the structure of the
s0il changed for the worse and organic content lessened with the
result that the soil's moisture abscrptive capacity is impaired.
All of these changes can easily produce, in a rather short time,
a less productive or even a ruined soil.

Such erosion is called induced or "accelerated”
erosion. It is this erosion that the conservationist is con-
cerned about and which every farmer should be aware of.

Some Soils erode more readily than others and
the same soils under different forms of land use may show vastly
different amounts of erosion. There are also other factors
which affect the rate of erosion: surface slope, topography,
intensity of land use, rate of rainfall and the physical con-
dition of the spil. For these and other reasons a farm plan
pased on conditions peculiar to the individual farm is desirable
to control erosion.

In Ontario the removal of soil by ercsion is
accomplished by wind and water; the former is of importance in
gnly a few areas, chiefly those of light soils. Ercsion by
water is much more widespread, although, as intimated, it is
more damaging on some soils than on others.

When the surface run-off is concentrated into
channels which are unprotected, or inadequately protected,
gullies may develop- This is the most spectacular form of
erosion in Ontario and a gully can grow quickly to the detriment
of the land and tha farmer. Fortunately, this form of erosion
is not common on the present watershed but some gullies are
found cutting back through streambanks. Hun-off channelled in

an unprotected field, unprotected tile drain outlets, and
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channels formed through cattle always using the same path are
among the contributing factors leading to gully erosion.

At the start a gully may be insignificant but
it can become large very rapidly. O5mall rills which are found
on the slope of a cultivated field after a heavy rain and which
can be covered over at the first cultivation are danger signals
gvery farmer should need.

Sheet erosion is much less spectacular but is
dangerous because it is so widespread and most often goes un-
noticed. This form of erosion usually takes place relatively
slowly, but & whole field may be affected, with the result that
the humus-ric¢h portion of the soil, together with its store of
available nutrients, is removed. DMuch of this erosion takes
place during summer storms, just at a time when c¢rops need the
moisture which is flowing over the surface of the land into the
streams. A reduction in the run-off would thus prove directly
useful in at least two ways: reduced erosion and increased
moisture supply for crops.

Many measures may be adcpted to control run-off
and reduce erosion. Land kept under a permanent cover of grass
or trees and properly managed may erode very little. The same
may be true on level lands regardless of the form of use,
although, of course, the land may become less productive unless
30il managemsnt practices are adequate. Soil-building rotations,
the use of cover crops and fertilizers, contour tillage and
grassed waterways are among the measures that may be used.

{c] The Estimation of Erosion

There are a number of ways of determining
whether erosion has taken place and the amount. The effect of
ergsion may often be easily seen in poor crop response due to
dreught. On slopes or knolls where the A and/or B horizens
have been removed, the soil is less able to absorb moisture,
and the crop may bte thin and weak. Where er¢sion has been

gavere, the grayish parent material may be seen at the surface.
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A patch with an excessively stony surface may also be a sign of
severe erosion and reflect the removal of the finer soll con-
stituents. Erosion of this severity is relatively rare on the
watershed.

Where observations such as this may be made,
other evidence is alsc usvally available: sediment may be
seen to have accumulated at the bottom of a slope; soil may
accumulate on the uphill side of a fencerow, while the down-
hill side iz cut away.

To get & more certain determination of the
degree of erosion the soil profile must be examined. It is
usually possible to find a good profile of a virgin or nearly
undisturbed 20il in woodlots and along old fencerows. Such a pro-
file may,for instance,exhibit one foot of topscil (4 and 4;) and
two feet of subseil (Bl. On an adjacent cultivated slope of
the same scil type and on which erosion is suspected, there may
be only & inches of topsoil over the subsoil. In such a case
it would be fair to assume that somethineg like & inches of top-
soil had been eroded away. In another case one might find the
subsoil exposed &t the surface and the parent material at a
depth of only 12 inches. All of the topsoil and one half of the
subsoil, something like 2 feet of material, would thus have
besn removed.

1f the recognition of horizons by colour or
texture iz difficult, & simple chemical test can be used to aid
in erosion estimation. A dilute sclution of hydrochlorie acid
produces an effervescense when applied to soil containing free
carbonates. In the imaginary virgin profile mentioned above,

a fizz would be obtained at 3 feet at the start of the lime-rich
parent material. On the severely eroded site the same result
would be obtained at 1 feot. If the surface soil effervesced

it would indicate that all of the topsoil and subscil had Leen
removed. A note of caution should be made, however, in that

some soils may be found where other horizons naturally possess
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sufficient free carbonates to produce & reaction.

{d) Watershed Secils

The s0il materials of the watershed might be
divided intoc two broad groups on the basis of texture. In the
ong group the clay fraction is rather high and from them have
developed the clay and clay loam soils which may be found in
the shale plains, till plains, and till moraines.

In the other group the soil materials are general-
ly coarser, they are easier to work (where stoniness is not a
problem), &nd they aAre more permeable. These scil materials
in¢lude the alluvial sands at Qakville and Drumguin, the
fluvial sands and gravels of the spillway, and the kame and
till deposits found above the escarpment. The drift deposits
of the last area include both medium and coarse-textured tills
and the stony content is often considerable. There are also the
bottomlands, the swamplands and the rough rocky lands of the
limestone plain.

Cn these varied materials different soil types
have develeoped and assoclated with each are certain problems of
use. In some cases these problems of use are so similar that
for practical purposes several soil types may be considered as
gne. They have been s¢ considered in determining land capa-
bility. A brief deseription of cne or two of these solls follows
For fuller treatment reference may be made to the 50il Report

of Peel County.¥

Among the best soils in the watershed are those
of the Oneida catena. The well drained series of this group
include the Cneida clay loams and silt loams, while the imper-
fectly and poorly drained series include the Chinguacousy and
Jedds soils. These scils are found on the unmodiflied till
plains, and, 2t times, on the bevelled till plains. The
following is a profile description of the Oneida clay loam, a

representative of the Gray-Brown Podzolic Great Soil Group,

found under woodlot conditions.

#* 5Spil Survey of Peel County. Heport 18, Ontaric S5oil Survey,
Cntario Dept. Agric. 1953.
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An = Thin layer of partially decomposed leaves, twigs,etc.
Ay - 0-5 inches c¢lay loam; very dark graylsh-brown; fine
granular structure; friable consistency; few stones;
pH - 5.6.
hsy - 5-12 inches clay loam; yellowish-brown; weak platy
structure; friable consistency; stonefree; pH - 5.4.

Ao = 12-15 inches clay loam; brownish-yellow; weak platy
structure; friable consistency; stonefree; pH - 5.5.

Bs =~ 15-29 inches clay; dark brown; ccarse blocky struc-
ture; hard consistency; few stones; pH - 6.4.
G - Clay till; pale brown; prismatic structure; hard con-

sistency; calcarecus; stony; pH - T.b.

This soil is moderately fertile and is adaptable
to a fairly wide variety of crops. Its chief drawbacks are sus-
ceptibility to erosion, mainly because of the prevailing slopes,
and a modest crganic content which can be rectified only by care-
ful farm practice. General fertility levels may be maintained
and improved by the application of mineral fertilizers. At the
present time the soil is used almost exelusively for grass and
grain crops, but some hoe crops are alsc grown and some of the
land is still in woodlot.

The imperfectly drained Chinguacousy scil is very

similar to the Cneida although the profile is a little shallower
and the Al horizon is a 1little thicker. Erosion is generally
slight on thia so0il but restricted soil drainage is a restricting
factor of consequence. The somewhat acid soil, as with the
Oneida, may recuire the addition of lime befare some crops can be

Erovn successfully.
Tha third member of the catena, the Jeddo clay

loam is of scattered distribution and small extent. FPoor
natural drainzge is the chief restricting factor to use on this

soil and most of it is in woods or pasture. With satisfactory
drainage its capability is improved considerably. The organiec
content of this scil is usually fairly high and the ph is
satisfactory for most farm crops. The following is & descrip-
tion of the Jeddo clay loam, one of the soils in Dark Gray

Gleizelie Great S5oil Group, found under forest conditions.
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AO =~ Thin layver of partially decomposed leaves, twigs,
etos

Ay - 0-8 inches clay lpam; very dark brown; medium
granular structure; Ifriable consistency; stone-
free; pH - 6.5.

Gy - #8-16 inches clay; dark grayish-brown; mottled;
medium nueiform structure; plastic consistency;
stonefree; pH - 6.8,

GE -~ 16-37 inches c¢lay; yellowish-brown; mottled;
coarse blocky structure; plastic consistency;
stonafree; pH - 7.0,

C - (lay till; pale brown; prismatic structure;
plastic consistency; caleareous; few stones and
grit: pH - Tohs

The snils of the Cashel catena are found on the
level lands of the bevelled till plain. They are largely
stonefree and possess a higher pH (more free calcium) and
somewhat shallower profile than the Oneida soils. If anything
these soils are more productive than the Oneida and they are
well adapted to dairy production but drainage imperfections
are more widespread and the proportion of well drained soil is
much less. Contrariwise, surface water supplies are & more
acute problem due to high run-off and inferior storage areas
and conseguently the largest number of farm ponds in the water-
shed have been constructed on these soils. 5Soil wash is not
generally a great problem although gully erosion can become
serious.

The final group of "heavy" soils in the water-
shed are those of the Lockpert catena. These shallow soils
have developed over red shale and include the poorly drained
Lockport clay and the imperfectly drained Trafalgar ¢lay. They
are stiff to work, are somewhat acid and run-off is usually
rapid. A fairly extensive acreage of the type is found south

of Highway No.5, but samples are also found north of Hornby
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and Milton. By any standards these are inferior seils for

most agricultural pursuits because of susceptibility to erosion
slow drainage, difficulty of working, shallowness to bedrock,
summer drought and so on. Because ¢f shallower slopes and &
lower ercsion factor the Trafalgar clay is a generally more
useful seil for agriculture. Orass is the most successfiul

farm crop although feed grains may do fairly well.

The sandy soils are for the most part shallow
and although suffering drainage restrictions because of
shallowness over clay have been, locally, the premier horti-
eultural soils. Lakeshore climatic conditions have been partly
responsible for this but ease of working is also a factor. The
chief soil concerned, the Berrien 3andy Loam, is not generally
recognized as a first-class soil for agricultural use. Hestric-
ted drainage and modest inherent fertility are the chief prob-
lems, but wind drift could be serious under some conditions.
Most of this land has been taken for urban use but a pertien
st11]l remains at Drumquin and is extensively used for vegetable
produstion.

Sandy soils are also found south of Speyside
and above the escarpment in Nassagaweya Township. Those south
of Speyside are well drained and used for vegetable, small
fruit and orchard production. The extent of these lands is
guite limited and they will never be of great importance in the
aconomy of the watershed. The gravelly spillway soils west of
Milton Heights occupy & greater area and have not been adapted
to any special use. These gravels may prove useful in the con-
struction of the portion of Highway LOl which is to cross this
area and if =0 the Authority should have some say in the con-
dition in which the pits are left. Perhaps the authority
sould take over such areas when gravel has been removed.

The Agriculturally productive soils above The
ascarpment are formed mainly in medium-textured tills. These

s0ils are moderately fertile but ths topography is broken and
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the slopes are often fairly steep. These factors, combined
with thin seil over bedrock ih many places, often make agri-
culture here less rewarding than it might otherwise be. Much
of the land, often wet, is best suited to tree growth and for
maximum return over the long term the farm weedlots should be
managed and cattle excluded,

The following tables summarize the ercsion and

drairage and slope conditions of the watershed.



TABLE 1
SHZET ERCSION

Deg. of Erosion] 0O 1 j 2 3| & Total
1

ACres !19,95n 65,3?0;1&,?L2 1901134 | 97,350%

€ No apparent erosion

1 Less thin 1/3 topsoil removed

2 1/%-2/3 topmail removed

3 2/3 + toosoil and less 1/3 subsoil

L A1l topsoil and 1/3-2/3 subsoil

#* Does not include urban land. Much of ercsion

class C is made up of bottomland, marsh and
rocky land.
TABLE 2
SOIL DRAINAGE
1

Drainage 2 4 & : Total
Acras 47,250 | 30,596] 2,367 80,213#

2 Wwell drained

4 Imperfectly drained

6 Foorly drainad

&=

Joes not include urban land, bottomland, marsh
or rocky land {much of which is poorly drainadj
above the escarpment.

TABLE 3
SLOPE CONDITIONS SMOOTH SLOPES
olope Group| Acres A 0-2%
5 2 -6%
A 35,381
B 5:322 c & - 10%
c 1,967
D "526 D 10 - 15%
M 33,1
N 3 :EES HUMMOCKY SLOPES
P 172
B 170 M 0-7m
Total 80, 235% . 7 - 15%
P 15 - 25%
’ 25+ &
#* Does not include urban land, bottomland, marsh and some

of the rocky limestone plain which was not classified.



CHAPTER 2
LsND USE

1. Some Historical Davelopmenta:

Settlement in the old survey of Trafalgar
Township was underway by 1810 and by the end of the second
decade the balance of the township and Nassagaweya and
Esquesing Townships wers being opened up, In all three
townships settlement proceeded rapidly and by 1846 W.N.3mith
was able te report substantial progress in his Canadian
Gazetteer. He also passed comment on each of the townships
in turn:

"Trafalgar is a well settled township containing
numerous well c¢leared and cultivated ?arma, most
of which have good orchards. The land in general,
with the exception of that bordering on the lake,
which is light and sandy, is of excellent quality.
70,115 acres are taken up, 28,180 acres of which
are cultivated,"

Esquesing "..,.. i3 a fine township, containing
excellent land, and many good farms, which are
generally well cultivated. Wheat of superior
quality is grown in this and ad joining townships.
57,347 acres are taken up, 19,522 acres of which
are under cultivation,.”

Nassagawsya ".... township is well watered ....
and contains some excellent land. 25,121 acres
are taken up, 73314 acres of which are under
cultivation."

Between 1851 and 1891 the census recorded
4 persistent increase in the acreage of land under cultivation.
Cultivated land in Trafalgar Township, for instance, roese from
39,800 acres (a substantial increase gver Smith's report) to
56,800 acres, while the increase in Esquesing Township went
from 28,000 acres to 53,200 acres.

In the years prior to 18F0 wheat was a sub-
stantially important crop and occupied from 1/4 to 1/3 of the
cultivated land. Until the 1860's fall wheat was ewmphasized
but smut and declining yields saw it lose favour as s ma jor
ETOD. Spring wheat became relatively more important but its
production was troubled by the wheat midge and the opéning of
the West. Western hard wheat became the world standard for

quality and the Ontario farmer was forced to use his generally
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more valuable land for higher ¢ost crops and animal husbandry.
In Halton County, as in so.e other parts of the province,
barley increased in acreage somewhat at the expensa nf wheat.
Winter wheat is still important in the county but only a
minute acreage of spring wheat is grown. Barley is also of
ninor iupertance,

In keeping with the pigneer tradition peas,
potatoes and turnips were cnce lmportant but speclalization and
supernarkets have renderad subsistence on these unnecessary.
The iwportance of peas is shown by the figures for 1B6L, thera
being 3308 acres in Trafalgar Township and 2017 scres in
gsquesing. The petate and turnio acreages ware similarly
inportant theugh smaller.

Market gardening, still angaged in locally and
likely te grow in impertance as tinme goes on, had its be-
ginnings in the fifties as a result of steady urban growth.
Jones wentions one uerket gardenar in the county who had sales
of produce swounting to £1,200 in 1R59, an amount somewhat
bBalow that obtained in previous yvears. # He alsc notes that
tha sand plain of the Oakville arsa became the chiel stravberry
ragion of the province and by 1880 was shipping 126,000 quart
baskets annhually., This area has, of course, declined in iu-
portance in frult and truck crop growing because of urban
growth. Within the forseeable [uture it will have produced

its last comuercial crops.

2, Present Land Use

Apart from vegetable and fruit growing the

spriculture of the watarshed depends alaost completely on the

a Jones, R.L. History of .griculture in Ontario 1613-1430
University of Toronte Press, 10L&
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production of animal products, This interest is reflected
in the attention paid to feed grains and forage crops.
Primarily the area is a milk producer for the Toronts market,
but also for local consumers and those in Hamilton. Beef
cattle;, while definitely in the minority, are alsc important.
Jome are kept for show and breeding purposes. A herd of High-
land cattle, an uncommon breed in this country, may be seen
north of Oakville. While not of general importance a few
flocks of sheep may be found. Swine are commonly kept and are
important in rounding out farm income. Poultry are of modest
importance on many farms and the main line of business on some.
Toronto and its contiguous urban belt is the chief market for
all livestock products.

Some other forms of land use, more industrial
than agricultural, may be found. These include mushroom
groewing, chinchilla breeding, nursery production for land-
scaping purposes, and sod growing and sod preoducticn for the
saues purpose, The sod growing, an interesting operation, has
been carried on near Drumquin by the Ruthven Company. The
“faru" is one of several owned by Mr.Ruthven and is devoted
chiefly to the production of high quality merion blue grass
sod grown from seed. The operation involves seeding,
fertilizing, clipping and weed spraying before the crop is
removed. This is done only after a period of two or thraes
years during which tiue the sod develops a mattad root system.
The cut is selective to ensure uniferm high quality. Accord-
ing to recent information it appears that this enterprise may
be closed down and the land used for a golf course. Sod is
a&lso taken from old pastures by others engaged in the land-
scaping business.

The exploitation of =sand and gravel deposits is
as yet & very swall business in the watershed but it could
vecoms of considerable importance very quickly. From the
little information available it would appear that there are

substantial amounts of sand and gravel in the spillway from



The sands ond gravels underlying the il morth of Milton end Heornby opparendly corry
least modest supplies of poioblbe water,
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Mamral gat i fakes in modest guantities from the bedrocks eost of Speyside.
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Sentch Block to Campbellville. A ctonsiderable volume of sand

alsn underlies the north-east section of the watershed in
Esquesing Township. A small pit has been opened in these
deposits between Hornby and Ashgrove.

The shale and limesteone respurces of the escarp-
ment have been exploited for many years in the manufacture of
tile, brick and lime producte and several of the quarries are
edtensive.

All of these materials occupy places of import-
ance in the esconomy of the province and substantial sources cloag
to urban developments have considerable wvalue. In the public
interest however, these deposits should bhe exploited in such
a way that the extractive operations de not pollute and impede
streams. \here pessible, too, the pits should be returned teo
2 usable condition for other purposes after the resource has
been exhausted. This applies particularly to sand and gravel
Pitss

It is recommended that the Authority, together
with the townships, establish a procedure to be followed in the
development of pits and quarries. There is some urgency in
this matter in view of the fact that Highway L0l is being built
through the area where these deposits are apparently plentiful,
and also in view of the fact that urban develapment of the whole
region te the south is proceeding rapidly.

Altheugh socupying a minor acresage special crap
production is quite impertant and bids fair to become more im-
portant as time pgoes on. These special crops include tree
fruits (appleas,;, pears and cherries), small fruits (raspbterries
and strawberries) and truck crops, The last include beans,
cabbage, lettuce, petatoes and asparagus. The asparagus is
concentrated in a large acreage (125 acrez) west of Agerton
and is produced by the Campbell Soup Cempany of New Teronto .
The soil on which this crop is grown is Berrien sandy leam and
the bulk of the crop area is artificially drained.

Most of the truck ¢rops are produced on the =sand
plain around Drumguin and tc a2 lesser extent on the small sandy

aresa at Scoteh Block:. A little vegetable growing is alse



Subdivizians have their own special demands an the land.

Incresasing urbanipalion leads 1o agriculiural igecialization, a developing trodemark of
Sixteer-Mile Creek agricultene,

Gross |s by for the most extensive user of lond in the walershed. The lock of legumes is
often & rafetion of soll ocidity.
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taking place on the heavier tills. Thiz land may be expected
to become more important for some truck crops as time goas on.
Truck crops are still being produced in the Oakville area but
the amount is limited and preduction can be expected to ceasga
as residential and industrial building expands.

Orchard preoduction iz of minosr impertance and is
regtricted to two areas in the watershed. Several commercial
orchards are feund south of No.5 Highway but most certainly
these will disappear with urban growth, Most of the balanca
of the tree fruits is grown on the escarpment slope at Scoteh
Block. It would seem that tree fruilt production is capable
of expansion in this area. A small expansicn of tree fruit
growing is also taking place on the neorthern till plain.

The follewing table (No.4) indicetes the land

uses in the watershed, and the acreage invelved in each.

3. Population Growth

One of the most interesting features of this
part of Ontario is its recent urban growth. With the rapid
growth of OUntaric, particularly the Oshawa - Niagara Lakeshora
industrial belt, it could not fail to do sc, This lakeshore
region has become the industrial heart of Canada. The lands of
the Sixtecn-Mile Crazek are destined to centinue sharing in this
growth and now is the time to make sure, as far as is possible,
that this increase comes to the advantage of all.

In the present watershed most of the urban and
industrial growth has taken place south of No.5 highway but
expansion at Milton alsc has been substantial. This expansaion
has led to a demend for batter services of all kinds and 1s
tringing with it problems which the Conservation Authority can
help to solve.

In addition to its own industrial development
the area is situated advantageocusly between the industrial com-
plexes of Torontoc and Hamiiton and serves to some eXtent as a
dormitory for these centres. The area is well served also in

respect to major highways (MNos.2, 5, 25 and Queen Elizabeth)



TABLE 4
PRESENT LAND USE

USE ACRES PER CENT
Oats 4,357 4,28
Mixed Crain 7,406 7.28
Fall Wheat L,267 4,18
Hye 31 .03
Barley 37 16,098 03 15,80
Corn 1,480 1,480 1,30 1.30
Hay 27,042 26.55
Pasture 22,132 49,174 21,65 L&, 20
WNursery and
Truck Crops 829 .80
Tree Fruits 852 .87
Sod 138 1,859 X3 1,80
Tdle 3,476 3,40
Fallow 1,282 4,758 1,30 L.70
Forest - not
Fastured 11,582 11,40
Forest -
Pastured 7,984 7.90
| Plantation 136 =37
| Swamp 37 19,939 .03 19.70
| Farmsteads 1,340 1,30
| Urban 7,358 8,692 7420 8,50
| TOTAL 102,000 1C0,00




I prasem? rates of populorion Increcse one maintained much of 1the wurhara pastian of tha
walershed will soon be whoan, Sseculotlon ond subdivision halds moch land jdia,

e

Checp lond and low foxes ore bringing meny people to live in Mossogoweys ond other
rewnships, The construction of Highwoy 4001 wifl eoentyate this fand which may, enless
guided, bring conbarviikon prablams with if

wigll dralned woodlol an ecoissible ronds became choize building sites for urban workers,
The Authority shayld work 1o gcguire Those desirable for consarvation use.
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and railways. Highway LUl is being extended across the water-
shed just to the north of Milton and this can be expected to
contribute further to the growth of the town. Access to
Toronte from Milton via this highway willbe extremely good,

It seems very likely that Campbellville must also face a peried
of expansion as a result. Unless obstructed,bilvon will under-
g0 substantial growth to the north. There is arery likelihood
that within a few years ancther multi-lane express highway will
be constructed across the watershed in the vicinity of Highway
No.5& This highway wiil not only help to satiafy existing demands
but will itself be a facter in leading to further population
growth. There is no doubt at all that in the next few years
the entire lakefrant relt between Teoronte and Hamilvon will
become an urban ageglomeration.

The ecrderly regulaticn of this growth 1s
primarily the job of urban planners and municipal councilis.

The responsibilicy for declding, through zoning, to what uses
various traects of land will be put alse has been, primarily,
the job of local authorities. The Conservatilon Authorities
have in no way entered this field of responsibllity except
indirectly through the purchase of land for fleed control,
reforestation, Conservation Areas and other purposes. The
beneficial effect of this form of public contrel of land will
becoue even sicre apparent as time goes on.

The urban develepment of Sixteen~-Mile Creek Watar-
shed south of the Trafalgar moraine would seem to be of small
importance from an agricultural point of view, Cempared with
most areas in the watershed the urbanization of this one would
interfere least with agriculture. The so0ils ef this saction
ara much less valuable than those of tha Peel Plain or the
northern till plain. Also, the region is reascnably close to
the lake for water supplies and is likely to suffer in only a
winor way from flooding provided reascnable precautions are
taken. Tha Trafalgar Township zoning by-law map indicates
that mast of the Feel Plain in the township is zoned for

sgriculture, It is suggested that the Consarvation Authority
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lend support to this proposal. Tha covering of prime
agricultural land with bricks, mortar and taruac is not
necessarily the best use of our resources, sspecially when
land of lowar capability is available in the same region for

this purpose.

The graph of population growth indicates aven
more clearly than figures the nature of the problem and should
suggest to the Authority the desirability of an active forward-
looking programme in the several f{ields of conservation work.
If the trend of the past several years is maintained Trafelgar

Township alone may ba sxpscted te at least deouble its population

in the next four years.



CHAPTER 3
LalD USE CAPABILITY

3 {F Introduction

The use capability of land depends largely on
the ¢limate and on the inherent characteristics of the soil.
Within limits which are not necessarily rigid man may modify
some of these factors by draining, irrigating, fertilizing, land
levelling and using better crop varieties. In general, however,
the nature of the land determines the general use to be uade of
it and suggests the kind of use which should be made of it.

The farmer should always try to fit his husbandry teo the land,
not vice-versa.

One of the most important aims of conservation
is the adjustment of use and the management of land according
to its capabilities. In this way the greatest long-run
economic return will be obtained and the continued productivity
of the soil maintained.

On many of the fields on most of the farms of
Ontario the land is variable in quality because of changes in
tha soil itsalf, in slopa, and in drainage. host [armers
know and appreciate the fact of these differences and many, by
theuselves or with technical aid, adjust use to capability. To
bring about efficient use of land each faruer needs to make an
inventory of his land and its capability. Considerable in-
dividual assistance in this matter may be cbtained through the
farm planning facilities of the Soil Advisory Service of the
Ontarie Agricultural College.

Any long range programme of conservation work
eventually {(often quite soon in sowe forms) runs into the
questicn of land cepability, for many of our land oroblems stem
from a lack of, or a poorly balanced adjustment between use
and eapability. Each piece of land an Authority acquiras for
reforestation, for example, is a concrete example of an attempt
by the Autherity to match long term public good to land

capability. By and large such land is deficient in one or



Well droined produciive land such o this may often o cultivated on the contaur 18 reduce
prasion amngd run-ofl,

There is Titkle Chegs IV land on the worarshad. It should be kepd in gross mosi af the time
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n the limestors plain the soils are oftan thin and bouldery, They one best suited to dka
production of Frass.



oy I P8

more respects for profitable agricultural use and would
normally be defined as Class V land, or worse, in the classi-
fication outlined below. Except with good reason ne Authority
would take over better land for any use but agriculture. Even
agricultural land may be graded into various categories accord-
ing to its capability and suitability for use.

In order to assist the Autherity in its present
and future work the capability of the land throughout the
watershed was judged and & map prepared delineating the various
classes of land. A copy of the map accompanies this repert.

The land of the watershed may be divided inte
four broad classes on the basis of its suitability or unsuit-
ability for agriculture. In assessing the suitability of a
piece of land for agricultural use, the piece of land in
quastion is rated according to one of the follewing categeries,
the rating depending on a number of things including soil,

slope, erosion, erosibility, drainage, and inherent fertiliucy.

A = Buitable for cultivation
B = Suitable only for occasional cultivation
C = Suitable only for permanent vegetation

and unsuitable for general cultivation.
D - Not suitable for cultivation or for
commercial grazing or forestry.
Within these broad categories various classes
of land are recognized.
# - Suitable for Cultivation

Class 1 - Without any special practices over and
above what is considered to be good
farming for the area. This land may
be continually cultivated with safety
and will produce good crops for an
indefinite period.

Class 11 - Reguires moderate restrictions in use
and more specialized conservaticn
practices to produce good yields with
minimum risk to the land.



SIXTEEN MILE CREEK WATERSHED
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Class 111 - MNeeds intensive restrictions in use to
provide good crops on & sustained pro-
duction basis with minimum risk to the
land.

B - Suitable only for Occasional Cultivation

Class IV - Best used for permanent vegetation but
may be safely cultivated occcasionally
to certain crops.

C = Suitable only for Permanent Vegetation

Class V - MNormally uncultivable because of re-
stricted drainage, periodic flooding
or topographic difficulties. Ne
special practices or restrictions are
required.

Class VI Requires moderate restrictions in use.

Class VII - Needs severe restrictions in use.

0 = HNot Suited to Cultivation or Commercial Grazing
or Forestry

Class VIII - Includes areas of rock outcrop or marsh
which do not lend themselves to culti-
vation or commercial grazing or
forestry.

L Recommended land Use according to Use Capability

These land use capability classes may be con-
verted into eclasses of recommended use by indicating generally
what special practices and rescrictions are required for gach
LYDE. In this report this has been done by adding the lestters
D. and E. to thoss areas designated as classes II, III and IV.
On classes V and VI, recommendations are given as nseded, lio
special practices are required on class I land and normally no
restrictions are placed on use,

The symbol D is applied to those land classes
where restricted dralnapge is the main use problem and where,
in most cases, artificial drainage would correct the problem,
Practically all of this land is level to very gentle sloping
and erosion is not usually a difficulty., Where it is the
drainage should bs accompanied by sterner erosion control
measures than would normally be the case, Particular attention
should be paid to providing adequate cutlets for tile dralins so
that the possibility of gullies developing from this source is
e_iminated.

The symbol B is applied te those land classes
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where erosion or suscepiibility to erosion i£s the chief hazard,
It includes land capable of being cultivated on the contour
and land where the topography is too broken to be dealt with
in this fashion.

Land Class I
Although the land of the Sixteen-Mile Creck

watarshed suffers from a variety of ills which impede culti=-
vation and reduce yields, the watershed still possesses a
favourable supply of good agricultural land of which a higher
than average parcentage may be considered class I. Altogether
about one-fifth of the land, some 20,000 acres, may be placed
in this class, Sueh land is quite level or gently sloping,
well drained, free from erosion and stoniness and reasonably
fertile, 'Hth reasonable care it will remain productive for
a long time to come, No extraordinary practices are required
to keap it productive but it should be ecultivated, fertilized
and managed to the bast advantage. A considerable proportion
of this land should be guite suitable for orchard and truck
erop production,
Land Class IIE
Like the class I land this type 1s generally

well drained, stonefree and reasonably fertile. Because of
steeper slopes, and sometimes of more hummocky terrain;
erosion is a more sericus problem, Erosion may be preventad
and controlled by the use of satisfactory rotations, winter
cover crops, maintenance of the s0il arganic content and
restriction of intertilled crops, particularly on the more
steeply sloping land., |Most of thisz land, some 10,500 acres,
is used for general farm crops. Soma 1s still being used for
woodland but the acreage invelved is small, Fart of this land
might be cultivated on the contour but broken slopes on the
balance would make it difficult,

Land Class 11D

This class is by far the most extensive of those

found and comprises about 30,000 acres. The land is level to
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gently sloping and imperfect so0il drainage 1s the main re-
gstriction to cultivation and favourable yizld. The soils
are mostly heavy tills and water-worked tills in which a low
pH is sometimes a problem. The use of agricultural grade
ground limestone in adequate amounts should prove a beneficial
corrective measure in reducing soil acidity and allowing
legume production.

The production of forage crops is a main en-
deavour on these soils but the imperfectly drained sandy soils
of the Berrien series found arcund Drumquin are used a graat
deal in the production of market gardsn c¢rops.

Land Class IIIE

The land in this class is similar to that in
class II but conditions are generally more severe - the slopes
are steeper, ercsion is greater, or the erosibility factor is
highar. Approximately 11,000 acres of land lie in this class.

Some of this land is suitable for contour
cultivation methods but on a large acreage the slopes are
broken to the extent that this type of cultivation would be
difficult cor impractical. Cultivation and remedial measures
required to correct or prevent erosion include rotations,
cover crops, grasssed waterways and elimination as far as
possible of cultivated crops. Fertility improvement and the
maintenance of a high soil organic content are both nececsary
for maximum yields.

Land Class ITID

Atproximately 2,300 acres of this land are
found in the watershed and a large proportion of it is
located in the southern section. In addition to providing
a drainage problem the Trafalgar clays are stiff and difficult
to work. Soil acidity and modeat fertility help to lower the
rating for this land. Because the land is level to gently
sloping, erosion is a minor problem. Improvement of soil
drainage to a satisfactory level is a fairly difficult problem

due to the heaviness of the soil.
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Land Clags IVE

This class is rather limited in ths watershed,

there being only a little over one per cent of it. Soil
fertility may be reasonably good but the capability is lowered
by steep slopes, more erosiom, and a higher susceptibility

Lo srosion. In some cases the claszs includes, because of an
erosion problem, land which would otherwise be considered as
class III.

Land of this ¢lass should be restricted from
regular cultivation because of rough topography and suscepti-
bility of the so0il to ercsion. It is best placed under a
permanent grass cover with contrelled grazing. Ceccasional
cultivation to provide new pasture may be carried on with
reascnable safaty. The occasional grain erop may also be
ETrcWh.

Land Class IVD

Considerably less than one per cent of the
watershed acreage falls in this class, These areas are wet
and cannot be drained economically or easily. Erosion is
negligible and in a dry year, with a lower water table, a crop
may be taken off. (Cenerally, however, the land is deveted to
pasture or woodlot.

Land Class V

This type includes those areas subject to
periodic flooding, chiefly the flatlands adjacent to the streams
but also including swamp and muck areas. For mapping reasons
much of the steeper sloping land of the valley slopes is in-
eluded. This land would normally be ratad as Class VI; VII
oer VIIIL, It is almost completely forest land but may, along
with tha bottomland, have considerable recreational value.

The bottomland itself is variable as to soils and drainage, and
is useful mainly for pasture and forest. Where the area is
extensive enough it may make good cropland, Bottomland
pasture generally requires a minimum of care but an attempt

should be wade to minimize overgrazing and damage to stream
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banks. Surprisingly enough the class takes in over 8,500
acres of the watershed. There would seem to be good
epportunity for the Authority to set aside substantial acreages

of this Tfor recreational use.

Land Class VI

This type, occupying some 10 per cent of the
watershad, is rather variable and embraces, in additien to the
land which would normally be considered ¢lass VI, areas of
class VII and ¢lass VIII land. The difficulty of mapping
these three classes separately in the time available made it
necessary to lump them together into one class. Much of this
land is thinly covered with soil, is steep, or is bare rock.
Most of it is coveared with various grades of forest.

By and large this land is useful chiefly for
forest production,wildlife and recreation. In some instances
the topography and soil will permit grazing but where this use
is carried on care should be taken to see that overgrazing 1is

not practised.



TABLE 5
RECOMMENDED LAND USE

Land Class Acres Per Cent of
Watershed
1 19,846 19.5
IIE 10,526 10.5
IIR 30,058 23.5
IIIE 11,047 10.9
ITIR 2,276 2.2
IVE 1,369 1.3
IVR 31k 3
v 8,689 8.5
VI 10,828 10.4
Urban
(not classified) 7,027 6.9
Total 102,000 100. 00




CHAPTER L4
CONSERVATION LEASURES

One of the chief aims of conservation is that
land shall be used and managed according to its natural capa-
bilities. One usually has the choice of using a piece of land
in several different ways. OSome of these uses may fit the
capability of the land very well and others may not. For
instance, we may be able to use a piece of hummocky land for
the productieon of grass and occasional grain and actually im-
prove the fertility and tilth of the soil. Under persistent
production of corn or potatoes the same soil might become badly
eroded and suffer severa loss of fertility. The capability
map described in Chapter 3 attempts to overcome this praoblem by
indicating those lands which are suitable for different broad
forms of use.

In this chapter brief attention will be paid to
those measures which seem to have some importance in the water-
shed in maintaining and increasing the tilth and produstivity
of the land. Most of these measures, and others, are being used
in the watershed to some extent but many farmers are paying
them only scant attention, or none at all. The agricultural
lands of the Sixteen-Mile Creek Watershed are too valuable
to be allowed, other things being equal, to preoduce less than
their capavility. Tog, the natural capability of the land may
be inereased measurably, often through simple practices.

The principal agricultural lands of the water-
shed now and in the future, embrace the heavy soils of the
Peel #lain and the loamy, better drained soils of the till
plain in Esquesing Township. As the urban development in
southern Trafalgar, and indeed between Toronto and Hamilton,
increases, it becomes more and more urgent that these premium
erop lands be preserved and improved. As the regional popu-
lation increases, the demands on the produetivity of those

lands will &lso increase.
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Because of these demands some of this land will
be devoted to the production of special crops - vegetables,
fruits and nursery stock for landscaping. These uses demand
special and intensive measures so that the productivity and
health of the land will be maintained. On the greater balance
of the agricultural acreage the emphasis will be on dairy pro-
duction as a major use of land. Swine and fowl will remain at
least as important as now and are likely to become more impor-

tant.

1q Drainage
among the more important measures which mev be

undertaken by farmers of the watershed is that of land drainage.
4 large part of the Peel Plain is imperfectly to poorly drained
and crops tend to suffer as a consequence. In the spring the
land may be too wet to work and seeding impossible to accom=
plish with the result that the farm enterprise suffers. On

the other hand, and this is not an infregquent occurrence on
heavy soils like these, summer drought may lower the water table
faster than the shallow rooted (due to a high water table)
plants can extend their root systems. The net result iz poor
crop response and loss of income.

By having a planned and effective drainage system
the farmer is not only able toc enter on his land earlier but
the seeds germinate faster, the plants send down deep root
systems early and more readily withstand summer drought. .t is
a fact that farm underdrainage will often pay for itself within
two or three years after installation through reducing operating
costs, reducing seed loss tnrough faulty germination, and
through higher yields.

As individuals end as groups, farmers can cbtain
a good deal of assistance under the several provincial drainage
dcts. In addition, a farmer may call on the agricultural
engineers of the Ontario Agricultural College to provide a

dreinage plan of his farm for a very modest fee.
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In addition to general farm underdrainage it is
often expedient to install a line of tile down the course of a
grassed waterway. DBy so doing the waterway is rendered more
usable and more effective.

Drainage by open ditches is generally less
suitable on a farm than tiling for several reasons - they
harbour weeds, and they soon become overgrown; they fill with
silt; they may be a hazard to, and by trampled by, livestock;
they reguire periecdic cleaning for effective life. Drains of
this type have the advantage of lower initial cest. lost
important, perhaps, they are suitable for draining a depression
but not suitable for general soil drainage becauses of a limited
active zone to either side of the ditch. In heavy iand even
tile drains must be located close together to be effective.

Beyvond dispute, there are many areas in Ontaric
which should never have been drained and in which the drainage
works have failed to function effectively. Likewise, there are
many areas 1n the present watershed which should not be drained.
The cost of deing so weould in many cases be unecohomic in
relation to benefit and the work might also adversely affact
wildlife and water resources of the watershed. All of those
areas rated Class IVD and Class V on the land capablility map
should be left undrained. It is possible also thata few ofthose
areas classed as IIID would be better left undrained. Whare
the land has not already been so treated it is suggested that
planned tile and ditch drains would be beneficial. Control of
vater is one of the important aspects of conservation.

Imperfectly manufactured tile and ditch drains
have in the past developed into serious problems. All tile
drains should have outlets which are protected by splash aprons,

neadwalls and gates so that the possibility of gully ercsion is
reduced to a2 minimum. The tile should also discharge into

"safe" areas vhere water flow will not result in a greatly
increased erosion hagard. Ditech drains should be built so that
the side slopes are shallow encugh to prevent slumping and

faecilitate weed cutting.
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Many serious gullies have develcped in Ontario
through inadequately protected tile cutlets. In the Sixteen-
Mile Creek Watershed this is not & serious situation but land
drainage may become more important as pressure con the land in-
ereases. With this intensification of use may come greater
erosion problems. It is therefore suggested that the Authority
carefully consider adopting a policy of assistance for farmers
in the establishmenteof satisfactory tile drain outlets. Such
cutlets would not only assist in gully ercsion prevention but
would help to reduce stream pollution and sedimentation.

It is possible that some farmers in the two
above-mentioned arsas of the watershed will be ill-disposed to
putting in soil drainage works because of the growth of the
urban community. An earlier suggestion in this report that the
huthority use its good offices to urge retention of these lands
for agriculture is therefore reiterated. It is alsc suggested
that the Authority urge that any proposed drainage works
(particularly those at a municipal level) be reviewed from the
point of view of whether the soil needs draining or whether

they are required for the cropping schemes on the land.

2. Grassed Waterways and Gully Control

Existing gullies are common encugh on the water-
shed to warrant some short discussion as to their origin and
control.

The majority of the gullies were observed along
the stream banks where slopes were steep or changes in gradient
abrupt. In most instances these gullies had developed in
existing drainage channels which, under natural cenditions,
were able to discharge surface water flow safely. With clear-
ing and cultivaticn the capacity of these channels was over-
loaded and the silt-laden waters were able to ercde them.

In a number of cases the repair of these gullies
will have to be undertaken on an individual basis. The repair

of others and the prevention of future ones may be effected
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through the construction and maintenance of grassed waterways.
If properly built these waterways will deliver the water safely
and at the same time provide substantial amounts of hay of high
quality. The grass sown should be of such types as to safely
withstand the effect of running water. The bunch grasses such
as timothy and tap-rooted legumes like alfalfa should be aveided

When building waterways or turning gullies into
waterways the watercourses should be broadened and flattened
to carry & maximum flow. The hay should be cut several times
in a season and fertilized for maximum healthy grewth. The
waterways should remain undisturbed by livestock and implements.

The Authorivy might, on a demonstration basis at
least, and perhaps as general policy, assist in the control and
renovation of existing gullies. In many cases the work and ex-
penditure required to rehabilitate thege gullies would no doubt
be beyond the resources and capabilities of the landowner. Such
work would, however, be in the interests of the community at
large.

Grassed waterway construction should, generally,
be within the resources and capabilities of the individual,
although technical advice on such congtruction may often be
needed. The Authority might consider providing or arranging
for such advice in those instances where it is needed and aid
more directly in one or more waterways for demonstration pur-

poses.

3. Farm Ponds

An examination of the map showing the distribu-
tion of farm ponds reveals that these water bodies are concen-
trated on the Feel Flain, an area where imprefections in soil
drainage are widespread. This fact may seem anomalous but there
are, in fact, very gocd reasons for this apparent peculiarity.
The area is primarily one producing beef and dairy preoducts and
demands for stockwater are fairly heavy. The vegetable growers

also require water in good supply for irrigation purposes. The
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nature of the land is such that streams originating in the

region are dry during the summer Season. This lack of surface

water has forced farmers to construct farm ponds to overcome

this deficiency.
Surface water above the escarpment is rather

plentiful and farm ponds are few in number. On the till plain
north of Milton surface water supplies are moderately good and
the demand for farm ponds is limited as a consequence. Cn many
farms, however, ponds can augment the water supply to advantage.
More intensive forms of agriculture will undoubtedly create
demands [or water which may be met by ponds.

The realization that farm ponds are an excellent
1aw eost method of augmenting farm water supplies has resultad
in the building of some thousands of ponds in the province in
the last 10 years. The heaviest concentrations of these are
in those areas whers Conservation Authorities are active. In
Halton County pond construction has been facilitated by co-
operation of the County,and the hAuthority is urged to back,
even supplement, the program if this proves necessary or desir-
able.

The Authority is also urged to publicize the
desirability of adequate construction amd maintenance standards
in farm ponds. Particular care should be taken in building
the dams and spillway channels of run-off and parmanent stream
ponds. A lerge number of dams in the proviace have failed
besause this has not been done. Some of these mey be found in
the Sixtesn-iile Creek Watershed. It should alse be pointed
out that permission is required from the Surveyor-General for
Ontaric before ary structure can be placed across any pernénent
gtrean.

The dug-out pond is popular, useful, low in cost
and easy to construct. It should, however, be acdequately built
and maintained. For best results and long life it should be
fenced and an ocutside watering trough constructed for stock

Walering.
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The recent publication of the Ontario Department

of Agriculture dealing with farm pond constructicn and manage-
ment is very useful and informative and is recommended to all

those contemplating building a farm pond.

L. Contour Cultivation and Strip-Cropping

Contour tillage means the cultivation of land
along the contour and at right angles to the slope. Easily
contoured slopes are broad and smooth and possess a minimuom of
slope change or of surface drainage channels. The best instal-
lation of such measures may reguire the removal and/or reloca-
tion of one or more fencerows. When the land is tilled "on the
level" gach furrocw or drill-row acts &5 a small dam to retain
the run-off water, which is better able to be absorbed by the
s0il. It may not be possible to followthe contour exactly, but
this should be done as nearly as possible. If the furrows or
drill-rows are not on the line of contour, there is the danger
of water accumulating in depressions behind the implement-
formed ridge and breaking across it to cause rill er gully
erosion. This may be overcome by careful tillage and by pro=-
viding grassed waterways in normal drainage channels.

Strip-cropping is often carried on in conjunec~’
tion with contour tillage. This involves the establisiment of
alternating crop strips across the slope. Some strips would be
devoted to grain or intertilled crops, and the sirips between
would be in hay or pasture. By the use of such & practica any
water which escaped from the cultivated strip and which carried
goil with it would be checked by the grass strip, with the
result that the seil load would be dropped.

Gontour tillage not only helps to save the soil
but saves money and time. Experiments in the lUnited States
have shown time savings of 10-15 per cent and fuel savings of
the same magnitude simply by working at right angles te the
slope instead of up and down it. Experience in Ontario has been

similar.
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The amount of land suited to contour cultivation
in the watershed is relatively small but there are many areas

where its use would be beneficial.

Sa Farm Planning

To most farmers the idea of planning is not
something new; 4in some measure or other they plan the use and
management of their land sc that they know a year or so in
advance what cultivation sequence they are going to follow.
They plan for repairs to buildings, equipment, fences and so on.
They plan so far as they can the day to day and month to month
work they are going to do, and much of it becomes routine.
Planning, in short, is an essential feature in the life of the
farmer as it is with anyone concerned about his future.

Although many farmers have a plan regarding the
use to which they put certain or all of their fields, rela-
tively few have had their farms planned so that the maximum use,
consistent with the best use, is made of each piece of land.
The object of a plan of this sort is to enable the farmer to
get the most out of his land and at the same time to do it in
such a manner that no damage to the land occurs. When a farm
is planned each piece of land is judged according to its capa-
bility to produce, and various use recommendations are made.
These may include pasture management, crop rotations to follow,
woodlot management and reforestation, farm drainage, fenceline
removal or relocation, or any other works and practices which
would benefit the farmer and his land.

Planning does NOT need to be so rigid that there
is only ONE recommended use or management for a piece of land
of one class. Alternative recommendations may be made for a
piece of land in a ecertain class. The first rule is te apply
the easiest and cheapest remedy. The next thing that deter-
mines the choice of use is the relation of the field to the
rest of the farm. Other factors apply, such as suitability for

using powered mechanized equipment, or the distance from the
barn and ease of access. The final determination depends on the
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erops and animsls the farmer chooses to carry. The final plan,
therefore, is the end result of a good many compromises and

at each stage of preparing the plan certain choices have to

be made.

In devaloping the plan a farm planner goes over
the farm field by field and maps the soils as he finds them.
He uses an aerial photograph &s & base map. The soil series
and types are identified and an estimate of the degree of
erosion is made by examining vertical sections of the seil.
The slope of the land is measured, using a hand level which
gives slope as a percentage. 4 rise of four feet in a run
of one hundred feet, for example, is a § per cent slope.

The ocecurrence of watercourses, either perma-
nent or intermittent, with or without & definite channel, is
noted, as are fencelines, stonepiles, springs, seepage areas,
gullias or any other items of importance.

All of the information gathered is marked on
the map, using symbols, and each plece of land of the same
type with respect to soil, slope and ercsion is delimited
by & boundary line.

From the map of so0il type and conditions a
map of use capability is prepared. Each piece of land i=s
assigned toc one of eight capability classes. These classes
are the same as those used for the watershed and are included
here as part of the plan. Cn any one farm not all classes
will necessarily be found.

The plan of the farm is then worked cut uwith
the farmer so that each field, or each piece of land, is put
as nearly as is practicable to the use which fits the capa-
bility. Any systems of tillage or cropping or special prac-
tices to control erosion and water loss are applied where
necessary. The fields and rotations are worked out sg that
there is the correct balence of pasture, fodder and grain to

meet the requirements of the herd which the land can carry.-
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Before the planned rotations are put into eifect
it may be necessary to arrange a transition period in which the
change-over from present cropping to the planned rotation is
made without losing a year of cropping. Alse, it may take a
year or two to get special devices like prassed waterways and
terraces in working shape. A time of transition such as this
may alse prove useful in providing a peried during which any
desired changes in the plan may be implemented.

In adjusting use to capabllity it may not be
pessible to outline fields exactly according to natural soil
conditions. The ineclusion of a small area of, for example,
Glass II land in a field which is predominantly Class I land
may m=an that this small area of land of lower capability will
be worked as intensively as the Class I land. This is not
strictly following the prineciple of "using each acre according
to its ability", but is a compromise weighed against the
possible cost of fence removal, difficulties of tillape and
80 on. In a plan, therefore, thers may be found one or more
small areas of one land class within & larger area of another
land class.

Even though possessing high merit from the point
of view of work simplification, land improvement and inoreased
income, it is unlikely that any farmers in the watershed will
feel inclined to engage in land use planning of this order
unless they are given reascnable guarantees that their land will
remain agricultural and be taxed accordingly. The rate ol farm
turnover makes the problem difficult enough but compounding it
with urbanization makes it impossible. The Authority is there-
fore urged to press for stabilization of land use in co-
oparation with the municipalities so that a healthy and re-
warding agriculture may be continued and so that farm planning
may take its rightful place in the development of the water-

ghed.
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6. Crassland

There are many good pastures in the oixteen-Mile
Creek Watershed but there are also many which can be developed
to greater productivity. Improved scil drainage and a raised
pH {lowered soil acidity) through the use of lime can do much
to raise productivity where the use of these measures 1is 1indi-
cated. Lack of legume growth is often dus to one or both of
thesa factors.

The production and management of first-class
improved pasture is no simple job for it is both art and science
and requires substantial knowledge on the part of the farmer.
Perhaps first and foremost is the fact that pasture 1s & com-
posite of grasses and legumes, each with its own peculiarities
and demands. The selection used must fit,as nearly as possible,
the peculiar soil characteristics of the field and must also
stand up to maximum browsing by livestock as well as climatic
variations.

In an area such as the present watershed where
livestock products are so important and hay and pasture cover
nearly half of the total acreage it behooves the farmer to make
the most of his grassland. It should never be considered a
lesser use of land but one which will pay dividends for adequate
sare., Successful pasture depends on many things including the
osuality of the seed, the seed mixture, the physical and chemical
condition of the soil and the treatment of the pasture once it
is in production. Spil tests and the application of fertilizer
are just as important in the production of top-quality pasture
25 in the production of other crops.

It should alse be pointed out that grassland has
high importance in controlling erosion and improving soll mois-
ture relations. OCrasses and legumes provide organic material
for the soil and protect it almost completely against erosion.
By improving the soil structure and providing a continuous cover
the impact of the rain is dispersed and the water is more
reaadily able to enter the ground to the benefit of the crop and

of the ground water supplies.
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In any matters concerning pasture production the
farmer should consult his local Agricultural Representative
who can, if necessary, obtain further expert opinion in the
solution of a problem. He may also consult many bulletins on
the subject and a few of these are listed below.®

Farmers are often unaware of the many services
and professional advice available to them through their Agri-
cultural Representative, Zcne Forester and Conservation
Authority Fleld Officer, and it is recommended that the aAuthor-

ity publicize this matter as fully as possible.

# Useful bulletins include:

{a) Guide to Crop Production in Ontario. Ontaric Department
of Agriculture, Extension Bul. No.5&8.

{b) Soil Management and Fertilizer Use. OUntaric Department
of Agriculture, Bul. No.L97.

{c) Better Ontario Pastures. Ontario Department of Agri-
culture, Bul. Ho. L6G.

(d) Fertilizers for Cereal, Hay and Pasture Crops. Ontario
Department of Agriculture. Circular 14k {Rev. May 1955).

le) Better Pastures in Eastern (anada, Department of Agric.
Ottawa, Pub. 809. Farmers Bul. 150, Cet. 1948,
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CHAPTER 1
THE FUREST IN THE PAST

1. At the Time of Settlement

Good sarly descriptions of the forests of
Southern Untario are rare, for the esrly settler regarded the
forest more ss an obstecls to cultivation than as a positive
asset worthy of recording. However, a fairly good picture may
be obtained by piecing together the scattered informaticn which
dees exist, Such early concern as there was with timber re-
sources centred around pine and osk for the British navy and
the easily cut seftweeds for building purposes, Fuelwood was
important, but was everywhere abundant and not worthy of special
note. In addition the type of timber was of indirect interest
a5 an indicetion of the guality of the landy; pine - oak forests
indieating light, easily worked soil, and maple - beech stands
suggesting richer but heavier soils.
In order to record this information prior to
settlement, the early surveyors were instructed as fallows;
"Your field book is to be kept in the accompanying
form, comprising the kind and guality of the soil
and timber, entering each kind of timber in the
order of its relative abundance.,"
In accordance with these instructions, the surveyors! notebooks
included & running account of the compositon of the forest
cover along every line they ran, and thus they provide a
reasonably accurate nicture of the original bush in each town-
ship surveyed.
The townships comprising the Sixteen-Mile Creek
Wrtershed were surveyed between 1806 and 1819, From the sur-
vaeyors? field notes it is clear that they worked through &
primeval forest almost unbroken except for an occasional
"beaver mecdow', & few Indian corn fields in the lower valley
flats or a patch of windfall, The path of one violent storm
was apparent from a strip of small timber which was noted cn

many survey lines and which impressed the early ssttlers as noted

by Mr. J. Norrish, writing some time later (in 1889) on
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"The Early History of Nasagiweya®,
‘This township was visited at one time by a

heavy cyclone, but at what date is not known as

there is no record of it that I have ever heard

of, but it must have been from one hundred teo one

hundred and fifty years ago. It crosses the town-

ship diagonally from west to east, taking a strip

about a mile wide, the middle of the strip 1s

about Lot 23, in the lst Concession, and crossing

the line into Esquaﬁin% about Lot é. it is said

to have extended from lake toc lake and took down

everything in its course except an odd pine stubb,®
The path of devastation extended on east through Trafalgar
Township, past Drumguin and then on beyond the limits of the
watershed,

The narrow sand plain between the lake shore and

the present Queen Elizabeth Way supported a forest usually
associated with more southern regions and the surveyor Samuel

Wilmot recards:

"lalk) Pine & chesnutt Light Sandy Soll"

Thase were ameng the few species of waluc at the
time of settlement, and formed the besls for an early develop-
ment of industry. Pine and ozk extended northward through the
watershod 2nd memory of meny fine specimens has caused later re-
ports to oxaggerate their abundance. The surveyors' notes show
thet the uplend forests were meinly hard maple, becch and bass-
wood, with the pine and ook intermixed in smsller numbers.

The Canadian Gagettoer of 1BLO recnrds for Nassagaweya, "Timber
principally herdwoed", and for Trafalger, "Timber principally
hardwood, with a little pine intermixed,” There wers, neverthe-
less, limited areas whore the pine did predominate, Such was
the area just west of Milton Helghts, where Reuben Sharweod 1n
1819 rocorded the timber as "principally tall heavy pine." With
some slight allowance for the haze of time wo may eppreciata
Mr, Norrish's description of “Nasagiweya":
"The mountain ¢rossing it at the south-eest end

ceusas the land to be very uneven and vory stony,

some places sclid rock and high precipices, but even

this territory is getting to be valuable now. The

timber in this part of the township was mostly pine

up to the middle of ths township and in some parts
g 1little above that, In some places there was a
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scattering of hardwood among the plne and some very
good red and white oak. In these places the pine
grew very large, I knew of one tree that grew on
Lot 20, in the ist Concession, that measured two
feet in diameter, ninety-five feet from the ground.
This part of the township was very hard to ¢lear
up, as after they had got the timber off the pine
stumps were a4 great obstruction, and the timber
itself of very little walue in the early days of
settlement. But the stump and stone machines
have worked wonders here, but a stranger visiting
hers enuld form but a very faint idea of the
labour and expense of constructing those stump

and stone fences., The hardwood consists of

maple, beech, and some elm and basswood, there

was mlso zome hemlock in places, but a pgreat part
of it was destroyed before it became of any value;
we had some white and black ash and a large amount
of cedar swamp., In the upper end of the township
there was some good rock elm, but the best of it
was cut and shipped to Britain several years ago."

2. Clearing the Land

The attitude of the early settler to the forest
was completely hostile, Although the forest supplied his
meagre needs for construction material and fuel, this was but
a drop in a seemingly limitless sea of supply. Transpertation
was poor, and markets for his woodland produce extremely
limited. For agriculture to develop the forest must go, and
much of it was simply piled and burned. Settlement duties
required a certain amount of land to be clearec before a patent
could be obtained, After January, 1820, this obligation
ineluded the cutting of all trees on a strip 165 feet deap
across the entire front of each lot,

When a new area was opened for settlement the
best land was naturally taken first and the rough and swampy
areas were avolded, Land was cleared first along the fronts
of the fartas and the woodland cut farther and farther back
toward the end of the farm which lay farthest from the road,
This was done, in many cases, without reference to the guality
of the soil except where it was swampy.

The sccompanying table gives an estimatas of the
remaining wnodland at various dates in the townships making up
the Sixteen-Mile Creek Watershed, Although slight irregu-

larivies appear in the table, due to incomplete information,
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the general trend of events is obvious. Until about 1910,
the decrease in woodland was rapid. After that the small
remaining area of woodland was at least tolerated, and in some
cases has probably shown a slight increase, There is not as
yet any evidence of a sharp increase in woodland cover such
as might be brought about by 4 real enthusiasm for refores-
tation of submarginal lands.

The figures from actual measurements made in
the 1957 survey, given in the last column for compariscn,
refer only to that part of the townshlp within the watershed.
Due to varying topography this part may be more heavily or less
heavily wooded than the township as a whole, In part, how=
aver, these differences may simply reflect different opinions
as to what should be classified as woedland, The condition

of the remaining woodland is described in the following

chapter,

3, Forest Products

The earliest interest in timber in Ontarie was
the reservation of pine and oak either by specified areas or
by individual marked trees for the use of the British navy,
This system was already weakening when settlement on Sixteen-
Mile Creek began, We find a faw lots marked as suitable for
MMascing” in the original survey of Trafalgar Township, but
these were never officlally reserved and were soon released
for settlement. South of Dundas Street. six lots were listed
as nontaining "a great many" caks & to 8 feet in circumference
and 30 to LO feet high and three lots with many pines & to ©
feet in circumference and &0 to 70 feet high, Much that we
wnuld consider fine timber today was below the high standards set
for the Royal Navy,

The square timber trade commenced, no doubt,
somewhat later than the mast trade and was carried on simul-

taneocusly with it from the thirties.
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Sguare timber was obtained by selecting large
trees, mostly white pine, and squaring the best part into one
long atick. In the earliest days of the industry the timbers
were sguared on all four sides to a fine "proud edge", but
later, when the best timber had been cut, they were sguared
with a rounded shoulder or "wane", and were known as "waney
timber?, Such methods, of course, were wasteful since the
finest grained wood was sacrificed in the operation, but this
was the type of material called for by the British market.

"Often only one tree in a thousand would yield &
finished 'stick! (30 was the heavy square timber
nonchalantly called in the trade) fit for export.

A good stand might yield thirty or forty trees an
acre for over the whole area allowance had to be

made for 'wants! - the non-bearing patches of swamp,
turn, ete. Today a whole township or limit (in
Northern Ontario) may not have one good square stick
of the quality of the sguare timber of another day,m*

Until 1890 the Census of Canada lists all pina
and oak not sawn inte lumber as "square timber", and even as
late as 1910 most specles are listed as "square, waney or
flattened",

As settlement and trade grew, sawmilling became
important., It isuncertain when the peak was reachad in this
industry. Actually it would not be the seme in all parts of
the watershesd. In Trafalgar Township there were four saw-
mills as early as 1817. By 1846 the number of mills in the
township had increased to 23, but by 1850 only 1% sawmills
were recorded, The record for Esquesing Township shows 11
sawmills for 1846 and the same number in 1850, but Nassagaweys,
being more recently settled, shows an increase in this peried
from three to seven sawmills,

ODakville was the great shipping port for most
of this lumber, as it was [or other products. W. H. Smith

reports the following exXports:

# A Bundred Years A-Fallin', written for Gillies Bros. Ltd.,
by Miss Charlotte Whitton.



Year Pine Boards Staves ﬂlkT?Egeiine Ashes
1840 555 8501 feet®| 4B 354 |[31,550 feet®| 58 bhls,
1841 25,571 ¢ 15,563 | 27,415 % 17 "
1842 | 602,533 ¢ 7,070 | 3,000 ™ -
1843 g83,500 " - 20,000 ™ 15 ¥
1844 | 1,073,000 " - 52,000 " 33
18L5 | 1,145,311 " 7,780 | 70,750 " i F
1846 963,500 - 3,600 - "
1847 | 1,922,137 " 1,300 - 3 at
1848 398,504 N - " -
1849 | 2,069,703 " - - _
1850 | 4,518,500 ™ 6,000 - Gt M

Some blanks, due probably to faulty records,
obscure the picture a little, but we get an impression of a
thriving industry, very sclective in the material it would
use,

The "ashes" in this list refer to potash, shipped
to Britain for use in soap making and the dyeing industry.
It was extracted from the ashes of hardwood trees, 60 large
maple trees producing one barrel of 650 pounds. In the
early stages of land clearing this was a source of some re-
venug, and without roads and factories there was no other
market for these trees, However, from the 1840's on increas-
ing amounts of lumber were needed for lecal building and
carriage manufacture, and the potash trade was on the way out,

For later pericds the Census of Canada figures
help us trace the changes in forest production and products.
While the varying basis used for census returns at different
pericds makes exact comparison difficult, some general trends

are glear from the accompanying table. The peak production

#%  Presumably the lumber is recorded in board feet and the
(square) timber in cubic feet
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shown for many products is in 1870 or 1880, anon after 1900
such products as tanbark, lathwood, masts, staves, shingles
and piling drop from the 1ist; and production of other products
shows a sharp decline, The one product which has persisted
throughout the record is fuelwood, which has dropped from a
peak of 62,946 cords in 1870 to a low of 4,275 cords in 1950,
This dacline reflec¢ts both the decrease in available supply
and the increasing competition of other fuesls,

The addition in 18%C of fence posts, poles and
riilway tiss reflects the development of the area, The
introduction of wire fencing, the development of the telephone
and the expansion of telegraph service all stimulated forest
production av this period, The subseguent sharp decline in
these products shows the rapid depletion of supplies,

Tamarack was an important timber until 1890 when
the species was almost wiped out by the depredations of the
larch saw=-fly, The amount of walnut, butternut and hickory
cut was never large, and after 1890 these species disappear
from the record,

In 1920 no square timber is shown, and from this
time on lumber production is small and is no longer separated
by spacies,

The native chestnut does not appear in these
records, although its presence was noted in the original survey
of Trafalgar Township. In the early years of the present
eentury a disease, the chestnut blight, practically wipesd out
the species, but for years 2 few sprouts and the durable dead
stubs of trees persisted, As late as 1936 one wondlot owner
near Oakville was still taking out dead chestnut for sale as
saw logs.

Maple sugar was almost cthe only sugar available
to the pioneers. In 1910 census records begin to list maple
syrup as well, indicating the change from a pioneer necessity

to 3 modern luxury. For the sake of comparison the table
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below snowsd these products sxpressed 33 an eguivilent amount
of syrup. Production in 1951 was less than eight per cent
of that for the peak year of 18A1.

MAPLE PRODUCTS OF HaLTUN COUUNTY

CALCULATED AS SYRUP
FROM CENSUS UF CANADA FIGURES

| Year Gallons |
1851 4,858
1861 5,472
1871 TLC
1E81 105
1891 1,171
1901 1,252
1911 1,791
1921 1,165 |
19351 1,932 f
| 1941 B30
| 1531 L2} f
I




CHAPTER 2
SURVEY OF PRESENT WOODLAND

An accurate inventory of the existing woodland
in the watershed and an estimate of its present condition is a
basic necessity in establishing a woodland conservation program,
4 detailed study was consequently made of all woodlands, scrub-
land, plantations and land which is suitable for reforestation,

Most of the Sixtesn-Mile Creek Watershed lies
within the Huron-Ontario Section of the Great Lakes-5t.Lawrence
Forest Region.® In this forest section, as a whole, the pre-
vailing association of forest trees is dominated by sugar maple
and beech and this assoclation is described as the climax typet
for the area, Occurming in this climax type are other associa=
tedspecies such as basswood, white elm, yellow birch, white
ash, hemlock and white pine. After disturbances such as cut-
ting or fire this climax type may be replaced for & time by
poplar and white birch, On local or specialized sites such as
river bottoms and swamps there occur cther aggregations of
trees which may bear no relation to the typical or climax
forest of the area; for example, an association where white
cedar is the dominant species. These distinctive local com-
binations of tree soecies are in response to very local cli-
matic, soil, topogravhic and drainage features,

The Deciduous Forest Repion® which occcupies
much of the eastern half of the tinited States, includes only
a small part of Southern Ontaric, In the Sixteen-Mile Creek
Watershed it extends only a few niles from the river mouth.
Here the modifying influence of Lake Urntaric makes poosible &
characteristic association containing black and white caks,

sassafras and shagbark hickory,

* W.,E,D., Halliday, A Forest Classification for Canada,l937.

t The climax type is the one best suited to maintain itselfl
permanently under the climatic conditions of a given area,
Unless disturbed by fire, axe, or other agents it will
eventually take possession and held most of the area
against the competition of other trees,
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Although pure pine stands are not common, &
scattering of white pine through the woodlots in both these

forest regions is & noteworthy characteristie of the watershed.

l, Survey Meathods

Aerial photographs, each covering about 1,000
acres, were provided to the forestry party, and mapping in the
field was done directly on the photographs. E&ch area of wood-
land, scrubland, swamp and rough land was visited and described
a5 to acreage, cover type, presence of grazing, reproduction,
and average diameter at breast height,

Each woodlot was classified as hardwood, coni-
ferous or mixed, The term "hardwood" is used to denote all
broad-leaved trees regardless of their physical hardness, A
woodlot in which 80 per cent or more of the trees are hardwoods
is called a hardwood stand: one in which 80 per cent or more of
the trees are conifers is called a coniferous stand; and all
other stands are classed as mixedwood,

Plantations were likewise examined and records
made of method of planting, approximate age, care, damage and
survival.

Land suitable for reforestation was mapped, and

deseriptions prevared in some detail for the larger areas,

2, TForeet Cover Types

The term "forest cover type" refers to those com-
binaclons of tree species noW occupying the ground, with no
implication as to whether these types are temporary or permanent,
A slightly modified form of the system drawn up by the Society
of American Foresters has been used on this survey so that the
aystem will adequately describe the cover types common Lo the
watershed, The gaps in the numerical system are due to certain
eover types found in the eastern United States which do not

enter Canada.
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The following cover types were encountered on the

Sixteen=-Mile Creck Watershed:

Type Number Name
g Aspen
Paper birch
8 White pine - red ocak - white ash
g White pine
106 White pine - hemlock
11 Hemlock
12 Sugar maple = beech = yellow birch
13 Sugar maple - basswood
14 Sugar maple
1lia Black cherry
25 White cedar
26 Black ash - white elm - red maple
&d Bur oak
50 White oak
Ll Rad oak - basswood - white ash
52 Red oak
57 Beech - sugar maple
g Beoch
HO Ash - hickory
&0 Silver mnple - white elm
&0a White elm

Although twenty-one cover types were identified
in the watershed over 85 per cent of the woodland area 1s con-
tained within six cover types. In order of the arce which they
occupy these types are as follows:

Type 1 - Sugar maple, which occuples 40,8 per cent of

the woodland ncreage. This type and the clescly

related Type 57 (becch - suzur maple) originally

covered most of the upland or bettur drained

areas of the watershed, but since it occupied

land which was considered fertile and with good

moisture conditions much of it was cleared to make
way for agriculture,

Calcareous soils arc considered desirable
for the vigorous growth of high-quality hard
marle timber, and the upland scils of the area
seem to satisfy this requirement well, Common
associates of the type are white elm, white ash,
basswood, black cherry and hemlock, with buttor-
nut and vellow birch typically cccurring in the

lowland lecations of this type,
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Type 60a - White elm, occupies 15.0 per cent of the wood-
land sereage. Type 90a is very similar to the
silver maple - white elm swamp type described
below, but often oceurs on somewhat drier sites,

Type 57 - Beech - sugar maple, occupies B.8 ver cent of the
woodland acreage, This is regarded as the
typical association forming the climax type for
the uplands of the regicn, Its associntes are
hemlock, white olm, basswood, white ash and
black cherry, with hornbeam an important sub-
ordinate, The type,like Type l4 (sugar maple)
wes formsrly very extensive in the area but,
because it occupicd the best land, its area has
bren tremendously depleted.

Type 24 - White Cedar, occupies 7.7 per cent of the wood-
land acreage., This type cceurs most commonly on
the muck socils of the swamps where it has such
associates as black ash, white ¢lm, tamarack,
red maple, ycllow bif}h, hemlock, white pine
and white birch, Wheres lime is plentiful white
cedar mey extend cven to the droughty upland
slopes where it tends cto form pure stands,

Type 60 - White elm - silver maple, occuples 6.8 per cunt
of the woodland area, This type occurs in river
bottoms and on swampy depressions where the lond
is too wet for agricultural purposes unless com-
pletely underdrained, Species somotimes asso0-
ciated with it are red maple, cottonwood, white,
black and green ash and bltternut hickory.

Type &4 - Aspen, occupies 6.4 per cent of the woodland area.
Aspen is a pioncer type coming in after clear-
cut operations, overgrazing or fire, It gulite
freguently is the invasion sSpecies on abandoned
fields and pastures. Though it avolds the wut-

test sSwamps it does grow on soils that are Wat
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throughout f good part of the year, and occurs
a8 well on the droughty soils, Its assoclates
may be large-toothed aspen, balsam poplar, red
cherry, white olm and paper birch, An under-
story of dogwood or of sprucc &nd balsam fir on
the wet sites, or of tolerant hardwoods on the
drier sites, is frequently presont,

The remaining fifteen typus arc present in

amounts which vary from three per cont of the woodland within

the watershed to trace amounts of 2 few acres, Bricfly these

cover typus may be described as follows:

Type

Type

Type

Type

Tvpe

Type

Type

Type

6 = Paper birch, like aspon is & ploncer type follow-

ing cutting or fire.

8 = White pine - red cak - white osh cccurs on moist

but well-drained soils, mostly along valley

slopes,

9 - White pine, most common on light sandy seils,

10 - White pine - hemlock, favours meister, cooler

sites, ravines and north slopes.

i1 - Hemlock, similar to above type, but with hemlock

predominant over any singleo associate.

12 = Sugar maple - buech - yellow birch is & cover

type which is close to its southcrn range
(latitude and zltitude) within this watcrshed,

conseqguently it has a limitcd distribution.

13 - Sugar maple - basswood is another cover type in

which hard maple is an important compenent of
the stand. This typc is important due to the

demand for basswood logs,

1ha - Black cherry,occurs in small patches on fertile

well-drained soils; a temporary type following

clear-cutting,

Type 26 - Black ash - white elm - red maple, occupies wel

muck soils in areas of slow drainaga,
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Type 45 - Bur ocak is found in scattercd pateches through
Trafalgar Township.
Type 50 = White csk, cccurs on well-drained soils in the

zouth end of the watorshed,

Type 51 - Red oak - besswood - white ash, contains
greater variety of species and sxtends a little
farther north than the above type.

Type 52 - Red oak occurs as smell patches among the
southern oak types,

Type 58 - Beech, as a pure type is seattercd in small areas
through the watershed.

Type 59 - Ash - hickeory is a2 residual type which often
occurs aftcer logeging and grazing of Type 60

astands.

SUMMARY OF COVER TYPES

{a) The upland areas of most of the Sixtean=-Mile
Cruek Watershed are characterized by sugar maple and becch -
sugar meple stands which are the common climax type for tha
Great Lakes - St, Lawrence Forest Region, These types make up
49,5 per cent of the total woodland of the watershed., Thesc
cover types once extended over most of the upland arcas, As
they occupied the most desirable agricultural land, a lurge
proportion of these stands was cleared,

(b) The presence of otk types nnd the abundance

of hickory in the lower parts of the watershed indicate that
2 small area along Lezke Ontario may be included in the more
southern Deciduous Forest Region,

(e) Types characteristic of swamp arcas comprise
29,5 por cent of the woodland, Elm, soft maple and cedar
swamps produce a forest crop on lands not suited for other use,
and at the same time form wvaluable watuer Storage areas,

(d) Aspen and white birch, which are temperary

typcs of low commercial walue, now occcupy Y.L per cent of the
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woodland due to clear-cutting or other opening up of the
forest. Much of this area could be occupied by mere valuable

forest spacies,
(e) White pine, zlthough not abundant, is scattered

widely through the woodland and could be a valuable consti-

tuent of the woodlots of the watershed.

3, Condition of Woodlands

Conditions revenled by the survey are shown in
some detail in the accompanying tables and graphs.

Woodland within the watershed comprises 17,395
acres, which is 17.0 per cent of the total area of 102,000
acres, OfF this woodland, 79,2 oor cent is classed as hard-
wood stands, 17,1 per cent as mixedwood, and only 3.7 per cunt
as coniferous. This indicates thot even the cedar type has a
considerable admixture of swamp hardwoods. As upland conifers
and mixedwood types are relatively limited, the supply of soft-
wood sawlogs from the area is very small,

Practically none of the present woodland is
mature znd merchantable, Only 13 ascres is classed as over 18
inches diameter breast height. Conifercus stands between 10
and 18 inches, the size desired for posts and poics, malie up
only 0.2 per cent, The 20,0 per cent of young stands, under
four inches diameter breast height, and the 54,1 pur cent of
hardwoods between four and 10 inches will require some time
to grow to merchantable size, Where the stands are over-
gstocked, this time may be shortened by thinning; but nearly
half of the woodland is already slightly to severcly under-
stocked., The remiining hardwoods betwoen 10 ond 18 inches
diameter (8.0 per cent), mixudwood from four to 18 inches
|14.3 pur cent) and conifers four to 10 inches (3.4 per cent)
will soon reach maturicy and should pay for proper manage-
ment in a relatively short time.

The survey indicates that 39,9 per cent of the

woodlond is uneven-aged, and therefore might readily become
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a source of continuous revenue to the owner, However, this
continuous production will not last for long unless there is
an improvement in natural regeneration in the woodlots. Qvor
73 per cent of the woodland arca shows regeneration only fair
to poor, One obvious rcascn for this condition is thu fact

that nearly half the woodlots are grazed.

L. Serublands

In all 2,172 acres in the watershed are covered
with tree soecies which never attain commercial size. The
most common specles arcu scrub willow and dogwood on poorly
drained sites and hawthorn and sumach on dry sites. Much of
this zrea is loecated on abandoned farmland or neglected p2s=-

Lurea.,

In some cnses this lond ean be restored Lo
agricultural use throush drainage or through eradication of
dry serub, However, vhere such restoration dees not scem
aconomiczlly feasible, the area should be returned to troe
cover through systematic replacement of the serub spacies with

more valuable spocies,
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TOTAL AREA OF WATERSHED

102,000 Acres
(100 Y

OPEN LAND
82,433 Acres
lao-8%%)

WOODLAND
IT,395 Acres
(17-0%)

DRY SCRUB
LEBS Acras
[F79%]

WET SCRUB
S0V Acres
(05 %]

LAND CLASSIFICATION

— TOTAL WATERSHED




CHAPTER 3
FOREST GONSERVATION MEASURES IN PRCGRESS

Active forest conservation measures in the
Sixteen-Mile Creek Watershed are almost entirely confined
to the northern part of the area, in Nassagaweya and Esquesing
Townships, Herse the steep slopes of the escarpment, the
shallow soils on its crest, and areas of stony seils or poor
drainage provide sites more suiltable for trees than for
agricultural usa,

Nearer the lake increasing urbanigzation, and
the mild topography suitable for intensive agriculture, prevent

any extensive areas remaining in forest.

1. County Forests

The first county forest in Ontarie was estab-
lished in 1922, The agreements which are in force at the
present time run for a period of 30 years, during which time
the Untario Government agrees to establish the forest and
pay the cost of such items as fencing, buildings, equipment,
labour, maintenance, trees, etc, - in short, everything
connected with the management of the forest,

At the end of the 30-year pericd the county has
the privilege of exercising cne of three options: First, to
take the forest over from the Government and pay back the
cost of establishment and maintenance without interest; second,
to relinguish all glaim to the forest, whereupon the Government
will pay to the county the cost of the land without interest;
third, the forest may be carried on as a joint undertaking by
the Province and the county, each sharing Lalf of tne cost and
half of the profits.

The Halton County Forest was started with the
purchase of the Cox Tract in 1939, and now comprises 1,545
acres, Eleven properties, totalling 1,019 acres, are wholly

or partly within the watershed, 1In this section 193 acres
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of open land have been planted. Iost of the rest is young

natural woodland in nesd of management.

23 Private Planting

Private planting in the Sixteen-Mile Creek
Watershed started nearly forty years ago but, due to the
abzence ﬂ? large, easily planted sandy areas, progress has
been slow. At present there are 146 acres of private
plantation in the area,

Individuals and municipalities may obtain
advice and assistance in reforestation and woodlot management
through the Department of Lands and Forests' Zone Forester at
Hespeler, The Zone Forester assists also in the establish-
ment of Lunhqrity forests, County forests, demonstration and

school plots,

The forest tree nurseries at S8t,Williams and
Midhurst are the chief sources of planting stock for this

Ared.

. Demonstration Woodlots

One of the most important measures which can
ba taken for forest cﬂnsﬂrvati?n in any area is the improved
managemnent of present woodlots, An early effort in this
direction was the establishment by the Department of Lands and
Forests of demonstration woodlots, The=e are areas of
private woodland on which the owners have agreed to follow
prascribed methods of woodlot managemsnt and to permit access
to the area by interested persons.

Twelve demonstration weoodlots were established
in the Sixteen-Mile Creek Watershed and undoubtedly helped to
gall attention to the superiority of well-managed weodlands.

Unfortunately, some of these demonstration
woodlots have been cut over when the property changed hands,
and others have been neglected so that they no longer serve

their original purpose,
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ks Tree-Cutting By-Laws

Under The Trees Conservation Act of 1946 and
its successor The Trees Act (R.5.0. 1650, c. 399) twenty-three
gountiss have passed by-laws to reatrict and regulate the
cutting of trees., These by-laws do not interfers with the
right of the owner to cut material for his own domestle use,
but specify certain diameters below which trees may not be
gut for sale. The Halton County by-law forbids the cutting
for sale of cedars under seven inches stump diameter and other
species under fourteen inches.

Such diameter limits are only an elementary
step to prevent indiscriminate slashing of woodlands, Where
these by-laws have been enforced rigidly they have proved of
considerable benefit., There will, however, usually be fast-
growlng trees above the diameter limit which are increasing
rapidly in value, and should be left for future cutting,
There will alse be poorly formed or diqeaaed trees below the
diameter limit which should be removed.

Better than a rigid diameter limit is the
marking of trees for cutting according to their condition,
Professional advice on such marking 1is available through the
Zone Forester, Many tree cutting by-laws, including that of
Halton County, provide for the necessary variaticns from a
strict diameter limit where the cutting is done under such

supervision and in accordance with good forestry practice.

5 Woodlot Fencing
Since 1948 the County of Halton has had a pro-

gram of assistance for the fencing of woodlots agalnst grazing.
To date this program has had only a very limited succese,
partly because of administrative difficulty but more particu-
larly dus to indifference on the part of woodlot owners,

Such a program may be useful as a supplement to public educa-
tion but not as a substitute for it. It is recommended that
the Authority should co-operate with the County of Halton to

make this program more effective.



b, Woodlot Meetings

For several years the Department of Lands and
Forests held a series of woodlot meetings to discuss better
woodlot management with interested residents, The Sixteen-
Mile Creek Conservaticn Authority should offer its co-operation
in organizing such meetings and promoting the maximum attend-

anece at them.

3 Forest Conservation Measures in Other Areas

{a) Authority Forests
The agreements for establishment and management

of Authority forests, which have been drawn up betwesn ten
Conservation Authorities and the Ontario Government, are sub-
stantially the same as those made with the counties, except
that the Government will provide half the land cost as an
interest-free loan during the period of management. Authority
lands are subject to municipal taxes. Under these agreements
35,275 acres had been acquired for reforestation and manage-
ment up to December 7, 1957.
{b) Municipal Forests
Several municipalities other than counties
have established forests, which are eligible for assistance
from the Department of Lands and Forests. Some of these
forests protect town water supplies, and all will eventually
add to municipal revenues,
{c] Tree Farms

In the past few years a movement has been under
way to recognize well-managed forest properties as Certified
Tree Farms, \/ith the sponsorship of several organizations
interested in better forestry, the Canadian Forestry Associa-
tion in 1953 formed a National Tree Farm Committee to recog-
nize with & suitable sign and certificate those owners who
agree to maintain their land for growing forest crops, protect
the land adequately, employ cutting practices satisfactory to

ensure future forest ¢rops, and permit inspection by Committee
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foresters, To date two Tree Farms have been certified in
Halton County but none within the watershed.

Several Conservation Authorities have become co-
sponsors of the Tree Farm movement in their areas, and it is
recommended that the Sixteen-Mile Creek Conservation Authority
give its support to this movemsnt,

(d) LeH Clubs

These clubs are organized by the Ontario Depart-
ment of Agriculture assisted by the Department of Lands and
Forests and must be sponsored by an organization interested iun
the improvement of woodland and reforestation.

Members must be between 12 and 21 years of age
and sach member undertakes a project such as marking a half-
acre plot of woodland for thinning or reforesting & guarter-
agre of land. Projects are judged annually on Achievement Day
and prizes awarded; for this purpose the Department of Agri-
culture furnishes *3.00 per member and the sponsoring organiza-
tion £21.50. Winners may enter the Provincial Inter-Forestry
Club Competition.

Sponsorship of these clubs in the schools of
the Sixteen-Mile Creek Watershed would be a worthwhile project

for the Authority.



CHAPTER &
FOREST CONSERVATION MEASURES REQJUIRED

The future of forestry will vary greatly in
different parts of the watershed, In the immediate vicinity
of Qakville and Milton woodlots will disappear before advanc-
ing subdivisions, In these sections it is only along the
valleys that any substantial area of woodland will remain and,
since its main importance will be recreational, the preserva-
tion of this type of forest will be left to other sections of
the report.

On the ezcarpment there are still sections where
the rature of the land and its location make the retention of
forest cover on large tracts gquite practical both for wood

production and for the protection of the headwaters of the

river,
The lowland farming areas farther east present

a different problem, Here we must consider the higher agri-

cultural potential of the land, the pressure of urban workers
seeking country home sites, and the conversion of many farms
into gountry estates where farming is continued but 1s no longer
the primary source of income, Large forests cannot be expec-
ted, but woodlots on the poorer parts of farms will be retalined
for their aesthetic value if not primarily for timber produc-
tion., Whatever the owner's point of view, it is better to

retain a good woodlot than a poor one.

The activities through which the Authority may
further forest enngservation fall into three broad categories,
In larger areas needing reforestation or managemant the
Authority may acquire land and manage it directly. In private
planting and woodlot improvement demonstrations the Authority
may co-cperate with private landowmers. Through public
meetings, field days and publications the Authority may edu-
cate and encourage residents of the Sixteen-Mile Creek Water-

shed to practise conservation on their own lands,
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Areas recommended in this chapter as suitabls
for private reforestation or public forest conservation

measures are shown on the folded map in the back of the report.

1. BSixteen-Mile Creek Authority Forest (see map followingp.23;

When large areas (100 acres or more] require
reforestation or woodland management, the task is frequently
too great for private initiative, In such cases acquisition
by the Autherity is recommended. This is particularly desir-
able where these forests form natural water-storage areas which
decrease the severity of floods and maintain the summer flow
of streams. Other tracts which at present lie idle or produce
only sparse, droughty pasture can again be made to add to the
econcmy of the area through reforestation,

In all 7,208 acres are recommended for acquisi-
tion by the Sixteen-Mile Creek Conservation Authority, of
this total, 1,185 acres are open lands, 5,618 acres have some
farm of tree cover, and 405 acres are scrubland, A minimum
of land in better land classes has been recommended for refores-
tation. However, it was impossible to omit such land entirely
when it formed a small part of a lot which was composed mainly
of a poorer type of soil.

Because of the rougher topography in the northern
part of the watershed, the recommended areas are concentrated
in parts of Esquesing and Nassagaweya Townships. As most of
the streams in the watershed rise in these townships, this is
alsc the area in which reforestation will have most effect on
stream flow, The areas recommended are listed on the following
PRg®.

The problem of land acquisition should ke
approached carefully, In moat cases purchase will be arranged
by direct negotiation, The Authority should alseo be alert
to acquire tax-delinguent lands, The Authority has the power
to expropriate land and is justified in doing so when an un-

reasonable attitude on the part of the owner stands in the way
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of works urgently required for the general good, However, a
favourable public attitude is essential to the furtherance of
conservatlon and such powers must be used with discretion,
Very few of the recommended properties are occeupled., In an
exceptional case, 1f a hardship would be entailed by asking an
old resident te move, some special provision such as a life
tenancy of the house might be arranged,

Land prices paid by different Conservation
Authorities and even within the individual Authority have
varied greatly, The Grand Valley Conservation Authority, on
purchases of 2,879 acres, has paid an average of slightly less
than $18 per acre, In the Humber Valley, nearer the Toronto
metropolitan ares and more influenced by suburban prices, the
price paid for the 1,017 acres of Authority Forest purchased

to date has been nearly £38 per acre,

z, Private HReforestation

Cn many farms, even in the better f{arming areas,
there are small tracts which, because of steep slopes, stoni-
ness or poor drainage, would be better in tree cover, A total
of 288 acres of such land requiring private reforestation were
mapped in the rescent survey, fhese tracts are not suitable
for public acquisiticn and management, but the effect of
reforestation on control of run-off, improved summer stream
flew and stabilization of wood-using industry justifies public
assistance in such work. These areas have not been privately
reforested heretofore because the owner has some other minor
use for the area, because he is discouraged by the long period
between planting and harvest of a forest crop or more commonly
simply because of inertia on his part,

The interest of private owners in reforestation
may be fostered in several ways. Public educatieon, such as
that now carried out by the Zone Forester in the district, can
be furthered by the Authority. In addition, direct assictance

Lo private planting can be given,



™

25
Several other Conservation Authorities have

purchased tree-planters which supply a planting service o
private owners at a nominal cost, Where rough ground makes
hand planting necessary, some Authorities refund $10 per acre
if inspection shows that planting has been done carefully and
the plantation is adequately protected froem livestock. When
labour conditions permit the Authority might itself organize
crews for hand planting on these sites.

It is the poliecy of the Department of Lands and
Forests to charge $14 per thousand for Scotch pine and §1C per
thousand for other planting stock, For some years trees were
distributed free, Following the end of the war in 1945, the
nurseries wers unable to meet the greatly increased demand, and
it was felt that a charge for trees would ensure more care in
ordering the reguired amount and in planting the trees received,

The assistance schemes carried out by other
Authorities have stimulated interest in private reforestation
while still ensuring the good use of the planting stock. It
is recommended that the Sixteen-Mile Creek Conservation
Authority adopt some similar policy of assistance to private

reforestation.

i Woodlot Improvement FProjects

For most persons the best lesson in conservation
iz field observation of specific examples of the present abuses
and efforts to remedy them. Woodlots chesen as illustrations
must be near good roads and should be marked with large signs
giving considerable detail of conditions and improvement
measures in progress, Roadside or other parking facilities
would have to be provided so that visitors could take the full
time necessary for inspection without interfering with other
traffie,

In addition to any inconvenience the owner may
suffer from visitors, it is possible that he may consider the

whole program as experimental in nature and unproven in value,
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On these sample areas the Conservation Authority is therefore
fully justified in assuming part of the actual woodlot improve-
ment cost as well as the cost of signs and parking facilities.

To use a private woodlot in this way for edu-
cational purposes would require a definite agreement with the
gwner to ensure that the propesed improvements were carried out,
and that the benefits of this work would not be lost by a change
of ownership cr of attitude on the owner's part. In addition
a detailed record of costs and returns would be necessary to
show other owners that it would pay for them to adopt similar
practices in their own woodlots,

Soma owners may be willing to see thelr woodlots
used for such demnnstrations, but wish to be relieved of any
parsonal partieipation in the project. In such cases the
Authority mipht lesase the woodlot or purchase 1t outright.

One example of a woodlot suited for such a
demonstration is located about three miles east of Highway
Nn. 25 on a geod road two miles north of Milton (Lot 6, Con.VI,
Ecquesing Township). The woodlot is mainly young hard maple
with a few white pine and larger maple and Leech,. The main
needs are the prevention of grazing and the removal of iron-
wood, beech and the poorer guality maples to favour the better
maple and the white pine,.

Above the escarpment there are many areas pros=
posed for public¢ acquisition or at present in public ownership

which might be used for similar demonstrations,

4. Forest Research

Detailed scientific research is the task of
universitles or government departments with greater research
facilities than are gvailable to a Conservation Authority.
Large-scale application of proven methods is the task of
private owners or of the Department of Lands and Forests in
managing Authority Forests. Between these two eXtremes,

nowaver, there are many possibilities for small-scals
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investigations which are urgently needed and which the Authority
might encourage on its own land or on private land under agrae-
ment, Determination of the best planting methods on difficult
sites such as valley slopes, comparison of growth in different
plantation mixtures; investigation of the value and cost of
cultivation in plantations and the actual improvement in wood-
lots following thinnings or other treatment are all projects
which would guide the people of the watershed in managing their
own plantations and woodleots, The Authority should encourage

such investigations and co-operate with the Department of Lands

and Forests in carrying them oust.

5. The Authority and Conservation Education

Many agencies at present de¢, or can, engage in
conservation education, The Autherity can supply opportunities
and materials to encourage and enlarge these activities, Wall
maps, literature, conservation pletures and conservation lec-
tures supplied to the schools will help to give geography,
history and conservation practices a local significance.
Building up a library of slides on local conservation problems
and accomplishmants would be of great assistance to speakers.
Organization of public meetings and contact with individuals
and groups such as farm forums will gain support for both
private and public conservation efforts. Landowners should
be encouraged to make greater use of the services available
from the Conservation Authority and from officers of the Depart-
ment of Lands and Forests and the Department of Agriculture,

The most effective educational aectivity is actual
participation in or field observation of conservation activities,
Tree planting days, group visits to woodlot improvement projects
and conduected tours over a well-organized conservation trail
cnuld all be spensnred by the Conservation Authordity, Thesa
activities would all stimulate individual action on forest
conservation measures, such as those described in the following

chapter, which cannot be carried out directly by the Authority.



CHAPTER 5
FURTHER FOREST CONSERVATION MEASURES REQUIRED

1. Woodland Managpement

The weodlot inventory shows that there are
17,395 acres of woodland on the Sixteen-Mile Creek Watershed,
While experimentation is desirable to determine the best method
of handling certain problems, the general principles of woodlot
management have been known for years but have not been applied.
A free advisory service is available from the Zone Foresters,
but iz not sufficiently used, and a readily understood pamphlat
on "The Farm Woodlot" can be obtained from the Department of
Lands and Forests,

One of the most difficult problems confronting
the private owner in the management of his woodland is the
utilizatien of the small woodland products which can be readily
made and handled by the owner. These products such as fuel-
wood, pulpwood, bolts, posts and poles, if properly harvested,
increase the productivity of the woodlot and the Ercss returns
per acre. The county diameter limit repulations have wisely
prevented whole woodlots from going into these low grade
products through wholesale commercial slashing. Nevertheless,
much material of this type could still be produced from thin-
nings and improvement cuttings and froa limbs and tops of trees.
The difficulty of marketing such low-zrode material has
seriously hampered owners in carrying out the needed improveument
work in their woodlots. Any means which can be discovered for
using small and poor-grade wood should be developed to the
fullest extent. At the present time interest is increasing in
the possibility of manufacturing wood chips in the woodlot by
means of a portable chipper. Such chips can be used for the
wanufacture of pulp for paper, and as cattle bedding and
chicken litter which can subsequently be spread on fields to
inerease the humus content of the =eil. They can be made from

any species of wood, and tops and branches can be utilized.
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The number of pulp cnmpanies which can use hardwoods is limited
at the present time and only those making kraft paper can use
chips containing bark, but the demand for hardwood chips will
in=srease and portable barkers are being developed, Every wood-
lot owner should consider the possibility of improving the
quality of his woodlet by utilizing the low-grade material as
chips or otherwise.

Cwners of large woodlots might be encouraged to
undertake thinnings and improvement cutting if equipument or
trained crews were available at reasonable cost. The Authority
should consider offering such a service. As an alternative,
the Authority might offer a subsidy for each acre improved to
its specifications and frund satisfactory on inspection by the

Authority's officers.

2. Elimination of Woodland Grazing

The Heport of the Ontario Hoyal Commission on
Forestry, l19L4L7, contains the following statement:

"The most widespread abuse of forests is that of
utilizing them as pasturage for animals. If this
practice alcne could be eliminated more than half
the battle to save Ontario woodlets would be won.
Forestry and pasturage cannot succeed on the same
riece of ground, as diametrically opposite con-
ditions are necessary for each.

"It is foolish to consider replanting millions of
acres to forests unless the owners of millions of
acres already under forest are convinced of the
necessity and economy of caring for them in such
a manner that they will be perpetuated and improved.™

This is not a new theme. As early as 1908 the
Ontario Legislature, in providing an exemption of one acre in
ten used for forestry purposes, included a "no grazing" clause.
There are a number of reasons for the widespread practice of
allowing woodland grazing. The woodlot has slways been con-
sidered a pasture field even though the value of woodland
pasture is low compared to cleared land. The resason for its
low carrying capacity is partly because grass grown in the
shade is not nearly as high in food value as that grown in full

sunlight. The following statement in respect to weoodland
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pasture has been made by leaders in agriculture: "On the whole,
the opinion of the Agronomists is that, on the average, woodland
pasture wWill produce about one-sixth the guantity of pasturage,
and the quality will be about one-half as good as that of the
improved pasture". \eeds are usually proelific in wooded
pastures, often smothering most of the grass.

If shade iz required for stock, it may be
desirable to leave a porticn of the woodlot in the pasture when
fencing the woodleot, Another solution is to establish small
groves of fast-growing hardwoods which can be fenced temporarily
until the trees are sufficiently tall that browsing will not
dawage crown growth. Where springs or streams that supply
water for the stock are situated in the woodlot access may be
made to & trough near the spring and the area should be fenced
to prevent trampling.

The econowic fallacy of grazing woedlands is
illustrated by the following examples:

{2) *The Wisconsin Agriculture Experiment Station measured
the total yield per acre of dry matter frowm three types of
pasture over a five-year period in Richland County:

Improved pasture

(grass and legume) 3,210 1bs.
Unimpreved open pasture 1,453 1lbs.
Wogdland pasture 276 lbs,.

Here the lmprovement of one acre of open pasture provided a
gain of 1,757 pounds of feed, which is equivalent to the forage
from 6.4 acres of woodland producing at the rate of 2786 pounds
per ACTre. In this case the improvement of about 6% acres of
existing open pasture would provide all the additional roughage

that could be obtained frowm 40 acres of woodland.

# The Case Against Cows. Wisconsin Ceonservation Bulletin,
December 1951.
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(b) #The U.5. Soil Conservation 3ervice co-operating with
the Wisconsin Agriculture Experiment Station conducted studies
which showed that the daily pasture cost per cow was greater
in woodland pastures. Taxes and other charges against the
land, fencing, costs of establishment and acres required per cow
were all considered. The study showed the relative daily
pasture costs per cow on different classes of pasture to be
approximately as follows.,

Rotation pasture 5F

Upen permansnt pasture 6§

Improved pasture ad

Wooded pasture 174
At this rate, for a l80-day grazing season, woodland pasture
cost $30.60 per cow, whereas on improved pasture the cost was
#9.00. In other words, wooded pasture cost over three times
&s much as improved pasture.

le) A fully timbered average maple stand, 60 years old,
may yield about 4,000 beard feet of saw timber per acre, net
scale, Such a woodlot is virtually ruined by 20 years of
heavy grazing, whereas 20 years of protection and noe legging
may increase the net volume to approximately 8,500 board feet
per acre. The gain of 4,500 board feet is equivalent to an
annual increase of 225 board feet per acre. At 328 per
thousand on the stump this ampunts to a mean annual gross income
of $6.30 per acre over the period of utilizing only the increase
in vclume.

Basically the problem in grazing, as in all
woodlot forestry, is the fact that a tree takes not one or two
seasons but often more than the lifespan of a man before it is
ready for harvest., This makes it difficult for many owners to
understand the advantages of proper care for their woodlots or

submarginal land., Examples such as those given show that good

* Soil Conservation Service, U.5. Department of Agriculture.
Forestry Handbook (Fourth Edition), 1948. Upper Mississippi
Region. Compiled and Edited by S5.5. Locke, Chief, Regional
Forestry Bivfsiun.
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forestry practice in the woodlot will return more dellars than
the scant forage value which it may produce for livestock.

The Authority will find very little local or regional data on
woodlands to prove these arguments on economic return, and
should recommend that the appropriate agencies extend their
studies in this field.

The number of cattle permitted to graze and the
size of the woodlot have a direct relationship to the damage
which is done. A large woodlot, of course, is not as sericusly
damaged by & few head of cattle as a small one. However, in
most cases where grazing is permitted over a number of seasons
the damage is serious.

Livestock admitted to woodland browse on the
leaves and shoots of small trees and ride them down, and by
scuffing the surface roots of larger trees injure them and
permit entry of fungus diseases.

Field observations indicate that cattle have
preference habits in grazing woodlands. Unfortunately this
preference iz for the more economically desirable species such
as maple, basswood, elm and beech, whereas undesirable species
such as hornbeam, blue beech, dogwood and hawthorn are grazed
only when cattle are seriocusly underfed. This combination of
factors, under continued grazing, changes not only the guantity
but the quality of the reproduction and s2c the succeeding stand.
The poorer hardwood species, and conifers where these occur,
are favoured. The invasion of pastures by cedar and hawthorn
is an illustration of this grazing preference.

Continued overgrazing affects natural
rep-oduction both directly and indirectly; directly in se
far as it affects the reproduction itself and indirectly
through ita effect on the soil. Livestock trampling compacts
the soil, breaks up the protective layer of litter, exposing
the mineral soil te drying, and the cattle, by consuming the
vegetation within reach, reduce the volume of litter naturally

returned to the seil. It is this litter which keeps the soil
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open or porous and in a highly absorptive state, Thus water
relations are changed, which adversely affects the rate of tree
growth and may early eliminate seedlings which manage to make a
start in the compacted seil,

A woodland is doomed where conditions persist
which will not permit natural regeneration. After a time with
no new growth to replace larger trees which die of natural
causes, the canopy begins to open up, and sunlight let in
further dries out the seil. Weeds and later grasses which
require plenty of light gain a foothold and a sod begins to
form., In general, tree seeds which germinate cannot compete
with an e stablished grass cover. As these effects of grazing
progreass the stand becomes open or park-like and eventually
all the trees disappear.

Livestock grazing affects more than the growth
of trees on the owner's land. Soil erosion in the woodland
in¢rsases as the absorptive capacity and mechanical protection
afforded the soil by the litter is reduced. The open canopy
exposes the seil to the erosive force of rain impact and a
compacted soil forces overland movement of water. Livestock
tend to follow traills in the woodland and these often become
centres of serious erosion. Thus continued grazing increases
surface run-off and scil erosion.

coil losses and the amount of water which ran
off the land were measured at the Soil Conservation Experiment
Station, La Crosse, Wisconsin. The fellowing table®* shows the
results of measurements of four heavy rains recorded during tha

1935 growing season on three separate watersheds having the

sama soil type.

#= Technical Bulletin No. 973. U.S. Department of Agriculture,
Soil Conservation Service. 1949.



Run-0ff Soil Less

Inches % of Total (Lbs. per Acre)
Frecipitation
Watershed A
(Grazed Weoods) 1,01 12,61 1,560
Watershed B
(Protected Woods) .02 25 20

wWwatershed C
{Open Pasture) 35 b2l 560

Watershed A: 2.67 acres of second growth hardwoods,

Slope 15 - 18 per cent.

Grazed to optimum carrying capacity.
Watershed B: ll.5 acres of second growth hardwoods.

Slope 25 ~ 50 par cent.

Neither grazed nor burned.

Watershed C: 5.85 acres cleared of second growth timber

in 1932,

Slopa 25 - 35 per cent,

Grazed to optimum carrying capacity,

Obviously continued woodland grazing is more
than the private affair of the property owner. Anything which
contributes to soill loss and to increased surface nun-off lowers the
¥ield capacity of the land on the one hand and adds to the
flood hazard on the other. The lessened value of wood preducts
reaching the market and the increased cost per cow on poor
pasture are economic losses to the community as well as to the
individual.

In spite of the studies and publicity to-date,
the seriousness of the grazing problem has not yet been brought
home to the person most concerned, the farm weodlot owner, It
is recommended as a step in this direction that the Authority

publish a simple, attractive bulletin on woodlot grazing.

i Forest Fire Protection

The average person does not realize the serious-
ness of damage caused by fire in the woodlot. Though he may
know that young growth and small trees are burned by surface
fires he does not realize the extent of the less obvious damage
such as the destruction of humus which itself preserves the

condition and water-retaining capacity of the soil. When the
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humus and ground cover are destroyed the sun and dry winds
remove the moisture required for tree growth and plant nutriemts
ara destroyed. The heat of the fire also injures the growing
tissue insida the bark of older trees which are not actually
burned, exposing the wood to attack by insects and fungi.
Even though threugh time the wounds may be completely healed,
the damage shows up as defects when the tree is cut for lumber.

The first step in fire control is fire preven-
tion, and the best assurance of prevention is an enlightened
public opinion which will make every member of the rural
community conscious of the seriousness of the fire damage and
of his duty as a citizen to do all he can to prevent it. The
farmer can prevent most fires in farm woodlots if he exercises
the same care that he does around his home and buildings. It
is particularly nacessary to exercise such care in areas which
have been cut recently, since the accumulation of slash creates
a gerious fire hazard. Close utilization of tops and the
scattering of slash so that it lies close to the molst ground
dnd rots faster will help to reduce this danger.

From the evidence collected in the northern
states of the Unitad States, where conditions most nearly
approximate those of rural Southern Ontario, it is apparent
that the most effective fire protective systems are those set
up under the following conditions;

{a) Where the system is organized under the directicn
and contrel of the state forester and the wardens
in each township are appointed by him on the
recommendation of the leocal council.

(6} Where wardens paid an annual retainer are actual
ragsidents in the locality. Usually they are
farmers who have had practical instruction in
fighting fire. They have the power to call out
other local residents to help in fire-fighting
and maintain a store of fire-fighting tools on

their premises,
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(e} Where the warden is assisted in his work by all
members of the community. That is, his address
and telephone number are known to everyone and
fires are reported to him immediately.

(d) Where designated members of the community know that
they are likely to be called on to fight fire and
are paid so much per hour for the time they are so
employed.

(e) Where every resident is thoroughly fire-conscious
and realizes that loss of timber by fire is a loss
to the whole community, and considers it his duty
to prevent, report and fight fire.

(f} Where fires for burning brush and rubbish may be set
only after a permit has been obtained from the local

Firewarden.

Such a system might be adapted to the nore
heavily wooded areas of Nassagaweya and Esquesing Townships.
It is therefore recommended that the Authority set up a
committee to determine the best method of providing fire pro-
tection for public and private lands, through the co-operation
of the Department of Lands and Forests, for the protection of

woodlandz in that section of the Sixteen-Mile Creek Watershed.

v Frotecticon from Ingects and Disnases

In projects such as the public and private
reforestation recommended for the Sixteen-Mile Creek Watershed,
careful consideration should be given to the prevention of out-
breaks of insects or tree diseases and adequate arrangements
made for the immediate application of contrel measures when
these become necessary. While it is not possible to predict
accurately the course insects or disease may take under the
gver-changing conditions of a newly forested area, there are a
number of fundamental principles which, if applied, will

greatly lessen their destructiveness.
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large areas of one kind of tree present ideal

conditions for an outbreak of insects or fungus disease.

Mixing species in the plantation or separating the species in

small blocks tends to slow the spread of outbreaks until

natural agencies bring them under control or direct control

measures can be applied.

It is important to plant only the species of
treas suitable to the site and existing growing conditions.
Healthy, vigorous trees are certainly more resistant to attack
than weak, struggling ones.

Over-mature and dead trees should be removed
from the existing stands as these harbour bark-beetles and
wood-boring insects which may become excessively abundant and
attack healthy adjacent trees. Fungus infections may like-
wizse spread from such sources.

Care should be exercised to prevent ground
fires. Ever light pground fires are frequently followed by
severe outbreaks of bark-beetles and wood-boring insects and
fungus infection at the base of the trees.

It is essential that an inspection be made each
year so that any abnormal increase in insects or disease may
be noted and control measures initiated before the outbreak
becomes sericus. Prompt action may reduce control measures
to a comparatively easy task and confine damage to a small area.

(a) Seome Important Insect Pests

The White Pine Weevil has caused serious damage
to plantations by attacking the leading shoots of young white
pine. As this insect prefers to work in full sunshine, white
pine should be grewn in mixture with some other specles which
will shade the pine in its early years.

In recent years the European Pine Shoot Hoth
has increased to epidemic proportions in red and Scotch pines.
Investigations are under way but no simple and effective
control measures have yet been discovered. Another enemy of

these species, the Root-collar Weevil, has recently been
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reported near Angus in Simcoe County. This insect kills young
trees by girdling them below the ground. In the U.5.A., where
this insect is better known, certain emulsions applied around
the base of infested trees are sald to give good control.

Leaf-feeding insects may kill conifers by one
complete defoliation and hardwoods by defoliation for three
years in succession. However, even partial defeliation may so
weaken trees that they will be attacked by other enemies.
Frotection from leaf-feeding insects is therefore desirable.
This is the kind of attack against which spraying is most

succassful.

Since investipgations of forest insects are con-
stantly under way, the owner considering insect control should
always check with the Zone Forester to find the most effective
methods now in use.

(k) Tree Discases

The chief diseases of the hardwoods are the
various trunk, butt and root rots, and chronic stem cankers,
which are all endemic¢ and may cause seriocus damage under
agegravating conditions. Woodlots on the Sixteen-iHile Creek
Watershed present very diverse conditions with respect to the
incidence of these diseases, a circumstance which is usually
related teo their past history. Thus many containing old timber
are in need of heavy preliminary salvage and sanitation cuttings
as a result of mismanagement or neglect. Such cuttings should
precede or be combined with cleanings and improvement cuttings,
designed to improve the composition and structure of the stands.
Having established a sanitary condition, normal care should
maintain it and obviate loss on account of decay.

The wood rots are commonly thought of as diseases
of mature and over-mature timber, but experience has shown that
infection may occur At a very early age. In hardwood sprouts
the stem may be infected from the parent stump. In older trees
infection is chiefly through wounds, either of the reot or trunk,

which may be caused by fire, trampling by animals, insects,
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meteorological agencies, or by carelessness or accident in
felling and cther woods operations.

For many reasons "cleanings"in the reproduction
are desirable, especially where the woods have been heavily
ctit. Besides favouring the valuable species, those stems
which are of seedling origin should be favoured over stump
sprouts which are more liable to decay.

In harvest cuttings, which should recur at
frequent intervals, the permissible veolume allotted should
include trees in which incipient decay is discovered and so
far as possible those which have become a peoor risk through
injury or other circumstances.

The white pine blister rust is a serious enemy
of that importart specles. It can be controlled by elimination
of the currant ernd gocseberry bushes which spread the disease.
This is eceonomically feasible where white pine 1s grewing c¢n
good sites, and where a considerzble concertraticn of white
pine on a small 22z reduces the labour involved.

Tha Dutch elm disease, which causes rapid
wilting and death to all native elm trees and mest introduced
species, has caused great concern ever since the first dis-
covery in Canada in 1944. The five cases definitely idertified
in the Cakville area in 1957 show that the disease is now well
established in the Sixteen-Mile Creek Vatershec. Control 1is
achieved by elimination of diseased trees zrd by spraying
healthy trees to prevent attack by the elm bark beetles which
carry the disease. For valuable trees in parks, along streets
or around houses the c¢ost of control is well within reaseon.
The Authority should alert its member municipalities to the

danger and co-cperate with them in making plans to control

this disease.

5. Windbreaks and Shelterbelts
In the process of eclearing land for agriculture,
woodlots and belts of trees along fence lines have been removed

which had served as natural shelterbelts. The restoration of
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these in the form of windbreaks is essential to & complete
conservation program in many parts of Southern Ontario.

When proper species are used and windbreaks are
correctly placed the effects are almost entirely beneficial.
The effects may be direct or indirect, but in either case are
the result of reduction in wind wvelocity. The effects of
windbreaks on creps and cultivated fields may be listed as
follows:

{a) Direct Effects

(1) Wind damage and lodging in small grains
end corn is reduced or eliminated.

(2] Snow and the resultant moisture are more

evenly distributed over fields, particularly

on the higher spots where they are required

most,

(3] Wind ercsion of the soil is minimized.
(b} ZIndirect Effscts

(1] Moisture loss by evaporation is reduced.

(2) Temperatures in the ficlds are raised,

which may prevent frost damsze, accelerate

grawth and even lengthen the growing season

siightly.
(3} Erosion of the soil by water may be reduced

by its more even distribution when released

from snow.

The benefits of windbreaalks to buildings in
reducing heat loss in winter have been shown to be considerable.
Experiments conducted in the United States proved that more
than twice as much heat is lost from a house, per day or per
hour, with a wind of 20 m.p.h. a5 with one of 5 m.p.h., and a
windbreak can easily reduce wind velocities in this proportioen.
Used in this way they can often be made to form an effective
background for the house &nd a protection for farm buildings.
Ancther advantage of windbreaks is that they provide shelter
and runways for insectivorous birds and small animals.

Eelts of trees comprising one or two rows are
usually ecalled windbreaks, and with more than two rows; shelter-
belts. In Southern Ontario windbreaks as a rule give sufficient
protection except where wind erosion of soll on rolling land is

severe, when shelterbelts may be required. On level land
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windbreaks may nearly always be established along existing
fence lines, but on rolling land consideration should be glven
te the contour of the land, The prevailing winds in Southern
Ontarie are generally from the west, so that the greatest
protection will be derived from windbreaks on the west side,
but the placement of windbreaks on the other three sides as
well should be considered.

Both the height of the trees and the wind
velocity influence the effective range of a windbreak, An
average windbreak will reduce the ground velocity of a 20-mile
wind 10 per cent or more for a distance of about 30 times the
height of the trees. About one-fourth of thiz effect will bhe
felt on the windward side of the windbreak and three-fourths
en the leeward side, For example, if the trees are L0 feet
nigh the total effective range with a 20-mile wind will be
30 x 4O or 1,200 feet, 300 feet of which will be on the wind-
ward side and 900 feet on the leeward side, Generally
speaking, the reduction in velocity is greatest close to the
windbreak and tapers out to zero farther away. With higher
wind velocities and/or higher trees the proportionate reduction
and the effective range will be greater.

A few years age European alder gained consider-
able popularity as a windbreak tree because it is a nitrogen-
fixer like the legumes and does not rob the soil to the same
extent as non-nitrogen-fixing species, At the present time
stock is hard to obtain.

One consideration that should be kept in mind
is that under certain circumstances windbreaks may cause air
stagnation, which may increase temperature and meisture con-
ditions to a dangerous degree in summer or increase frost
damage in spring and fall on small areas, particularly in
nollows, Where this is likely to occur, windbreaks should be
planted so as to guide the flow of air past such spots, where
theze conditicons develop after the windbreaks are established

ihey may be relieved by judicious opening up of the windbreaks,
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This plan shows the minimum windbreak requirements
for a 1,000 acre block on level land. Woodlots and

plantations will replace some of this and placement
will have to be odjusted nnnnrqu to topography and
soil on rolling land,
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Experience has shown that windbreaks are an
asset to any farm, that their adverse effects, if any, are
local and easily remedied, and that in many areas they are
sszential to the control of soil erosisn by wind. it ig
therafore recommended that the Authority encourage the

establishment of windbreaks by private owners in every way.

&. Snow Fences

In the climate of Southern Ontario snow drifting
may cause much inconvenience and sometimes hardship, Control
can be readily effected by means of windbreaks and is dependent
or proper placing with reference to lanes of travel and topo-

graphic features.

Where space is limived or land valuable lath or
board fences are frequently used, but the cost of srection,
removal or maintenance of these can be materially reduced by
using trees as permanent windbreaks or shelterbelts,

The object of a snow fence is to mechanically
reduce wind veloecity near the ground in such a manner as to
cause & drift to form where it will be least harmful. The
reduction in velocity creates two pools of relatively calm air,
5 small one on the windward side and a much larger one on the
leeward side, and it is here that drifts form, leaving the area
farther to the leeward free of drifts and comparatively free
of snow, As winds become stronger the wind reduction and
the width of the calm pool on the leeward side will increase
and the centre will tend to move farther away from the wind-
break.

A wide belt of trees which will accumulate a
large drift of snow on its windward side may be planted right
to the edge of the road, the windward edge extending back a
distance equal te¢ three or four times the height of the trees
and generally at least 100 feet,

In scme places the snow trap type of windbreak

is effectively used, It is composed of one or more rows of
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trees close to the road with a wide opening to windward and
then a single row of trees, The single row arrests the first
force of the wind and the snow is deposzited in the opening.
This has the advantage of requiring fewer trees than the
shelterbelt and leaving the ground between open for cultiva-
tion in the =summer,

Poor placement of windbreaks may accentuate
drifting conditions. A single row of trees, unless it is a
dense coniferous type, ls saldom dense encugh to completely
stop winter wind, and may likewise create drifts,

Any prejudice which may exist against windbreaks
for protection against drifting snow on roads arises from such
roor or poorly placed windbreaks, If a windbreak has openings
in it or if it ends abruptly streamer drifts will form. Wind-
breaks should be kept dense and tapered down at the ends by
using progressively smaller species of trees and shrubs to
prevent the formation of streamer drifts.

Trees are being used successfully as snow fences
in Ontario by the Department of Highways, by railways and by a
number af counties, Every encouragement should be given to

the e=tablishment of such snow fences in place of the removable

type of lath fence now in use,
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CHAPTER 1
GENcRal DESCRIPTION OF THE WATERSHEL

1. Boundaries and Dimensions

The Sixteen-Mile Creek Conservation authoricy
covers an irregular-shaped area of 159,00 square miles, The
watershed extends inland from the north shore of Lake Ontaris
for a distance of 21.6 miles and has an average width of about
nine miles. The rivers in the Authority drain into Lake
Ontarie along a shoreline of five to six miles,

Three other watersheds bind the Authority, viz.,
the Bronte Creek and the Eramosa and the Credit Rivers. The
former lies to the south-west and covers the area from Lake
Ontaric to the hamlets of Campbellville and Moffat. The
Eramosa, & tributary of the Grand River, rises just west and
north of the Sixteen-Mile Creek Watershed, in the vicinity of
the town of Acton. This watershed forms the north-western
boundary. Finally, the entire northern and north eastern
area is bounded by the Credit Hiver Watershed. Lake Ontario
lies to the south-east,

A map of the watershed appears in Figure l.

2 Municipalities

The entire Authority liss in Halton County and
takes in 77.36 per cent of Trafalgar Township, 35.38 per cent
of Nassagaweya Township and 52.99 per cent of ssquesing
Township. There are about 29,967 people living in the water-
shad with the majority living in the town of Oakville (10,147%}
and Milton (4,497%). Both of these towns lie in Trafalgar
Towmship.

The following table shows the areas and per-
centages of the total areas of the townships within the water-

shed as well as the distribution of population.

* Population figures taken from the 1958 Municipal
Directory, Department of Munieipal Affairs
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PUBULATION ND ARBEA. of T0uBSHIPS ITHIN THe AUTHJRITY

hArea Within Authority
Township Population
or Town Per Square Miles in Eutharity
Cent
ESQUESING | | 52.99 52.90 2,800
NASSAGAWEYA| & | 35.38 24,74 770
0
TRAFALGAR 77.36 TB.67 11,753
MILTON g | 100.00 1.32 k4, 597
OAKVILLE | & | 100,00 1.15 10,147
TOTAL o 159.00 29,967 |
i i I
3 Terrain

The Sixteen-kile Creek uatershed can be con-
sidersd as being a small one, covering an area of only 159.0C
square wiles and having a maxiwum length of 21,6 miles. ot
the elevation varies from 246 feet above Se=a level (G.5.C. )%
ar Lake Ontario to alwost 1,300 feet elevaticn on the Niagara
sscerpuent in the north-west corner of the watershed. This
gives & difference in elevation of almost 1,054 feet and an
average gradient of sbout L9 feet per mile.

This variatien in elevation is due to three
suries of bluffa. The first series is located at the Oresent
lake shore. The sceond series lies north of the Queen
rlizabeth Highway, and were formed by the glacizl Lake
Irogquols. Finally, the Niagara escarzuent, which lies to the
west of J4ilton, rises aluost 300 feet above the plain below,
with the cliffs being aluost perpendicular in places.

This general sicture has an imvertant affect on
the hydraulics of the drainage area. First of all, the main
watercourse, viz., the 3ixteen-dile Creek, nas numarous small

tributaries, especially in the uoper reaches of the watershed.
Jue to the slope of the area, the stream bed gradients sverages

anywhere froem 10 to 97 feet to the mile. In fact, ona of the

+ 0.5.0. = Geodetiec Survey of Canada.
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tributaries of the Middle Branch has an average gradient of
almost 190 feet per iile for a distance of about 1.5 miles
where the stream drops over the escarpment near Speyside. The
combination of numerous short tributaries and steep gradients
result in a very fast run-off and short flood concentration
times. For example, the drainage area above Milton has a
flood concentration time at the town of between two to seven
hours, These facts are important when consideration is being
given to the control or routing of floeds through the water-
ghed.

Secondly, this general topographic picture alsc
has an effect on the available weter storage within the
waterzhad, For low-cost storage, a broad, flat, flood plain
with suitable restriction-for a short low dam is necessary. Un-
fortunstely, such sites are not common in the watershed. In
the area above lfilteon and Drumquin, (excluding the escarpment
cliffs) the land is generally too flat and the stream
gradients to2 high for suitable low-cost aites. Farther down-
streaam, the valleys become ceeper and wider, which make them
more suitable for large dams. Unfortunately, the gradients
are still in the 20 to 35 feet per mile range thus preventing
large reservoir capacities. The available water storage
potential will be discussed further in a later chapter.

Only 17.0 per cent of the total area of thes
Authority is at present covered by woodlets. DBy townships;
Esguesing has 19.L per cent; Nassagaweya has L2.0 per cent and
Trafalgar has 8.1 per cent of their land area in woodland,

The =o0il materials in the ares are predominantly
elay till with smaller areas of sand, grave:, weathered shale
and lighter-textured till. Table 1 shows the permeability

of the various soil materials in the watershed.

ba The Watercourses

The Sixteen-Mile Creek Conservation Authoricy
‘s drained by five watercourses. The largest of these, the

Gakville Cresk, (knewn locally as the Sixteen-Mile Creek and
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referred hereafter as such) is the most important since it
drains almost 84 per cent of the entire watershed. It empties
into Lake Ontario at the town of Qakville which is located mid-
way aleng the Authority's lakeshore boundary. The four other
streams are much smaller in comparison and officially they have
no names. Two lie to the north and two lie to the south of
the Sixteen-Mile Creek. For the purpose of this report, the
southernmost stream will be called the Palermo Creek due *.o the
proximity of its headwaters to the hamlet of Palermo. The
stream draining the area lying between the Palermo and the
Sixteen-Mile Creek Watersheds, (Area A) will be referred to as
Stream A; while the first stream north of Oakville will be
called 3tream E; (draining Area B): and the northernmost streanm
will be called Stream C, (draining Area C).

Tchle 2 shows the d=rainage arszas of the various

watercourses in the watershed.

(a) Tha Sirx-een-Mile Creek

The Sixteen-Mile Creek drains 84 per cent of the
entire watershed by means of its extensive system of
tributaries. The main branch extands from Qakville t2 the
*Forks" just south-west of the hamiet of Gleamorchy. Here the
river splits inte the West and East Branches. About 9 miles
farther up the East Branch is the confluence with the Middle
Branch. Each of these branches has its own system of mi..r
tributaries.

The water level profiles and the gradient tablea
for the five streams in the Authority are shown in Figures 2& 3
Only the importans tributaries of the 3ixteen-Mile Creek have
been shown so as to avoid confusion. The Greek has a maximum
single stream length of just over 32 miles, this being from the
lake to the headwaters of the Middle Branch.

The West Branch rises on the escarpment at
altitudes close to 1,300 feet G.5.L.  The stream flows scuth-

wards to & point between Campbellville and Kelso wheére 1T turns
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eastwards and plunges over the escarpment to an elevation of
700" G.8.0.,; which resilvs in gradients of between 90 and 100
feet per mile at some points. It continues flowing eastwards,
Just nerth of the C.P.R. tracks, until it reaches the western
limits of the town of Milton where it passes beneath botl. the
C.P.R. and C.N.R. tracks. In the centre of Milton it is
Jjoined by a tributary coming from the north and thence flows
south-easterly; passes under Highway 25, and then continues at
gradients of about 30 feet per mila until its confluence with
the East Branch at the "Forks".

The Middle Branch has its headwaters in the
northarnmost corner of the watershed near the village of Line-
house. One tributary rises on the escarpment near Speyside
at an altitude of nearly 1,150 feet G.S5.C. The main stream
flows southward at the base of the escarpment, and is fed by
tributaries rising in the escarpment. At a point about 2 miles
north of Milton Heights, the stream course changes to an east-
arly directicn which it maintainz until its confluence with the
Last Branch just south of Hornby. The gradients vary anyvhers
from 19 to over 99 feet per mile,

The East Branch riszes at 2 point just sast ol
Stewartown and flows south-eastwards for about L milas; thence
turns southwerds for 2% miles and then reverts to its south-
gesterly direction until its confluence with the kiddle Eranch
at Drumauin. It then follows a very winding, sovtherly course
in a deepening valley until its confluence with the West Branch
at the "Forks", The gradient averages about 22 feet per mile
for most of the stream's length.

The Main Sixteen-Mile Creek is 9.4 miles in
length and has an average gradient of 23 feet per mile. It
flows in a fairly deep valley from the "Forks" to its mouth at
Qakville on Lake Ontario. The overall gradisnt of the entire

dreek is about J}2 feet per mile.



The Maoin Braonch o3 it mesndary through the wide valley south of Mo, 5 Highwoy.

The mouth af Sicwan-dile Creek ot Ookville.
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(b} Palerms Creek

The Falsrmo Creek drains an ares of about 9
square miles in the southern extremity of the Authority. The
stream rises just west of the hamlet of Palermo and flows
eastwards fer 7.0 miles te its mouth on Lake Ontarie. It has
an average gradient of about L0 feet per mile . and has three
minor tributaries from l.l to 2.7 miles in length. Many
Atratchez of the river bed are 4dry during the summer
months.

(¢) Stream A

This Creek is cnly 4.5 miles in length and has
an average gradient of about 45 feet per mile. It drains
just over 5.0 square miles between the Sixteen-Mile Creek and
Falermo Creek watersheds. There is one major tributary of
kel miles in length and the entire watercourse is dry during
the summer months.

{d) Stream B

Stream B has a watershed of about 7.0 sauaras

miles, which lies just north of the 3ixteen-Mile Creek. The
main stream has a length of 7.47 miles and the wmajor tributary
is about & miles in length. The average gradients are 41 and
k3 faet respectively. This stream, like both stream A and
stream C, runs dry during the dry summer months.

(e) Stream ¢

This should rather be called a drainage diteh.
It is only 3.63 miles in length and has a drainage area of
about 4 square miles in the most sastern corner of the watersned.

The gradient is about 70 feet per mile.
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CHAPTER 2
FORMER FLOODS

An examination of the record of the known
floods that have occurred in that part of Canada which today
is called Ontario readily leads the investigator to certain
conclusions,; some tentative, others fully confirmed, which may
be stated as follows:

(1} The record is incomnlete, even within what
we regard as "historic times®™; that is to
say, [loods occurred of which no record
has been found.,

(2] Floods occurred on the rivers of Ontario
before the coming of the white man.

{3) The process of eclearing and settling the
land has tended to increase the {requency
and severity of floods.

(4] The inecrease in recent years of the recorded
floeds is largely the result of improwve
methods used in rerorting them (newspapers,
stream gauges, and the cbssrvations of
trained investigators), rather than an
increase in the actual number of floods,

(5) There is a tendency to measure the severity
of floods by the amount of damage done to
property, rather than by the volume of
flow,

Present-day knowledge of the frequency and
severity of former floods depends upon two things; the care
with which such floods were originally recorded, and the
nreservation of the records for present-day study and
examination, In the early days of the settlement of this
Province, only the occasional diarist or letter-writer took
any pains to set down in writing the record of his cbserva-
tions; and, as a rule, such a writer saw only what took place
in his own immediate vicinity, and wrote within a few days
of the event he recorded, In some parts of the Province,
careful and consistent records were thus made of the "annual
rising of the waters", in the years before 1800; in the neirh-
bourhood of the Sixteen-Mile Creek, only one such reflerence

is known.
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About the middle of December, in the year 1797,

Captain Joseph Brant set out from his home at the Mohawk
Village, on the Grand River (near the present city of Brantford)
to travel on business to York (Toronte); on Daecember 15th,
having arrived at Burlington Beach, he found himself prevented
from proceeding to York by "the rise of the waters" in the
streams he would have to cross, On the assumption that this
December freshet would have equally affected all the streams
between the Head of the Lake and the town of York, this mention
is regarded as the earliest ref?renca, so far as is known, to a
flood on the Sixteen-Mile Creek, The fact that it is little
more than a passing mention suggests that the ¢occurrence caused
no particular surprise, and was not the first time that such a
flood had taken place. Even the circumstance that it took place
in mid-December calls for no special comment. The writer is
concerned only with the fact that "the rise of the waters
renders it unsafe for me to proceed.

Early in 1796, Lieutenant-Governor Simcoe had
instructed Augustus Jones, Deputy-Surveycr,"to open a road and
to bridge the Creeks between the River Humber and the Qut-let
ef Burlington Bay"; and on May 26th of the same year, Jones
repcrted "the Bridges Compleat over the tyﬂ large Creeks, the
12" /now the Bronte Creek/ "and 16 miles", It should be noted
that Captain Brant, in his mention of "the rise of the waters®
in December, 1797, makes no reference to the fate of the
bridges, It is perhaps not unreasonable to infer that Jones!
bridges had been destroyed by floods in the spring of 1797,
leaving the traveller, as in the unrecorded pre-historic times,
to guide himself by the weather and the freshets, the foot-
paths and the accustomed fords,

After 1797, an interval of forty years was to
pass without any mention of floods on the Sixteen-Mile Creek.
During this long period, it is likely that the creek, like the

other streams of Upper Canada, was subject to freshets of
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annual or almost annual frequency; if so, the records are lack-
ing, and speculation remains unsupported by any reference to
the probable facts,

The next reference to a ficod on the Sixteen-
#ile Creek comes from the pen of William Lyon Mackenzle, who,
writing many years after the event, has left a narrative of his
ascape from Upper Canada in the days following the defeat he
and his followers suffered on December 7, 1837, at Montgomery's
Tavern. The narrative is incorporated into a book entitled
"The Life and Times of William Lyon Mackenzie", by Mackenziae's
son-in-law, Charles Lindsey, published in 1862, & year after
Mackenzie's death, Describing the events of December &, 1837,
the narrative refers to the Sixteen-Mile Creck:

" ewses Our pursuers, nevertheless, gained on us,
and when near the Sixteen-Mile Creek we ascer-
tained that my countryman, Col. Chalmers, had a
party guarding the bridge, The creek swells up
at times into & rapid river; it was now swollen
oy the November rains,”

Mackenzie's narrative does not appear to
indicate a severe flood; to continue to be "swollen by the
November rains" on December 8th, suggests a protracted period
of high water, but rnot one of extreme severity, And the narra-
tive goes on to relate that lMackenzie and one companion, in
spite of high water and floating ice, succeeded in wading acrocsa
the creek; this would hardly have been possible in the face of
a violent freshet,

It will be noticed that both the first and the
second flood thus recorded on the Sixteen-Mile Creek occurred
in the month of December; and that, in each case, the flood is
mentioned only because it occasioned a hindrance to trawvel.
Thus far, no mention has been found of a spring freshet on this
creek; and no reference is found to any such freshet for ancther
twelve years,

A Toronto weekly newspaper, the Christian

Quardian, on April 10, 1850, quoted from the Hamilton Gazette
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an account of rain and flood in the wvicinity of the latter

cicy.

"On Wednesday last" fApril 1 7 "it commenced
raining, and continued, with slight interchanges
of snow, until Friday afterncon .,... A vast
amount of damage has been sustained by the sudden
and almost unparalelled rise of water in Rivers
and Creeks ..... A correspondent writing from
Qakville says that they have had the heaviest
freshet ever known in that gquarter, The bridpges
at Bronte and Oakville have both becn carried
away, and all travel on the Lake 3hore Road
temporarily suspended in consequence. It is
alsc added that several other bridges in that
section have been swept from their foundation."

The floods of this date were severe and wide-
spread through a great part of Vestern Ontaric, and resulted
in enormous damage on the Thames, the Grand, the Humber, and
the LDon, It is, aceordingly, not surprising that a freshet of
the same date occasioned considerable damage on the Sixtuen-
Mile Creek; it is, perhaps, more to be wondered at that the
account that was published in the Hamilton CGazette, and copied
by the Christian Guardian, is the only report of that freshet
on the Sixteen that has been found.

The next flood of any note that took place on
the Sixteen-Mile Creek ocecurred on February 16, 1857. The
report published by the Toronto Globe, on February 21, was
copled from the Oakville Sentinel:

"On Monday morning lass" / February 16 7 "the
creek running through this town, rose to a
great height, flooding the shipyards and carry-
ing away a large quantity of timber. Fears at
one time were entertained for the safety of the
craft moored in the harbor; fortunately, the
ice held and the danger passed. An old scow
moored on the northern side of the bridge broke
away, and floated down, but being stopped by
posts embedded in the bottom of the creek, the
ice piled upon and around her, thus creating

a dam close to the bridge. A numbcr of spec-
tators were posted at different points viewing
the rushing water and watching the bridge, wiich
they expected would give way."

Like the floods of 1850, those of February, 1857,
Wire widespread throughout the Province, from Chatham to Port
Hope. The Teronto Globe referred to the "Fearful Flood on the

Grand River": while the Toronto Leader reported the carrving
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away of "the bridges over several of the small streams ...
between Collingwood and Owen Sound." Apart from the damage
sustained by the shipyards, the vicinity of Oakville appears to
nave suffered only minor injury, and to have been threatened
with the loss of the bridge over the Sixteen - & threat which
did not materialisze.

After the floods of 1857, an interval of fourteen
years elapsed before there was any further mention of floods on
the Sixteen-Mile Creek. The Toronto Gleobe, of March 11, 1871,
reports that "a few days ago", Mr. Benjamin Johnston, a farmer
of Trafalgar Township, returning home from Toronte by way of
Dundas Street, at night, had a narrow escape from drowning as
he attempted to cross the Sixteen-Mile Creek,

"The water in the creek, now raised to a flood,
had cut a channel through the roadway constructed
across the flats, The water here was about three
fect deep, but Mr, Johnston thought he would be
able to get across, He entered the stream, when
the waggon wheels on the upper side loosensd some
ice that had dammed the water back, and at once

a flood rushed deown upon the horses and waggon,
sweaping them into the deep water below.”

Mr, Johnston and one of his horses were =saved by the neighbours;

the other horse was drowned,

No account of the occurrence of this flood on any

other part of the creek has been found,
The "great flood" of September 13, 1878, was,

on many Ontario streams, the greatest that had ever been known,
and Tor many years remained without anything to equal it. The
report from Oakville, published in almest identical words in
the Toronto Globe and the Toronto Mail, indicates that much
damage was done cn the 3ixteen-Mile Creek, but does not give

many particulars of the damage done,

"Owing to the heavy rains of the last three days
considerable damage has been done in this vicinity,
The flocd is larger than was ever known before.
Several small boats and open vachts have been
carried away, also a steam yacht, belonging to
Mr, H, Haines. J, Warcup & Co. have sustained
damage to the amount of several thousand dollars,
Bridges and roads are washed away in all parts.
The great Western Railway track is washed out in
several places. MNo trains have passed here"
SOakville/ "today,"
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No report of this great flood has been found

from any other point ou the creek, though its effects must have
been felt at Milton, at the crossing of Dundas Street, and
eleewhere. The bridges and roads "washed away in all parts"
remiin unidentified.

The fifth of June, 1890, was marked by a scries
of intense thunderstorms and heavy downpours across the greater
part of Southern Ontaris, The Qakville Star, in its issue of
June 12th, tells of extensive damage done at such widely
separated points as Port Hope, Vhitby, Barrie, schomberg, and
Simcoe, The date is included in this chapter because, accord-
ing to the Star's account, there was a washout on the Grand
Trunk Railway line "about a mile morth of the stgtion here";
the waters that caused the washout arc not identified, but
there can be little doubt that the effecte of the storms of
that day were felt on the Sixteen-Mile Creek.

During the ensulng twenty-five ycars there is
no known report of a flood on the Sixteen., Thezn came the
spring and summer of 1915, with "more rain at Oakville than
cver we can remember”. On August 4, 1915, the Toronto Globe
stated: "Oakville reports the water in 3Sixteen-Mile Creek
higher than it was in the spring", The Qakville Record and
the Milton Champion, both published on Thursday, August 3th,
report a severe storm and heavy rains on Tuesday, the 3rd;
they make much more of the storm and wind damage than they do
of the state of the creek. Thus, the Record: "Such a stourm
as that which we had here on Tucsday has not been seen for
many long years. The rain came down in torrents, and was
accompanied by a high wind.,.... The rain fall was over four
inches, the heaviest known in this part in many years." To
this the Champion adds:

"Yesterday" [ August Ath 7, "on account of the
heavy raing, there was a freshet in the creck

and its branches, which were bank full .....
The rain ....., was the heaviest for many years
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"in this part of the country and, with the wind
which accompanied it, did a tremendous amcunt of
damage ...., There was a wash-out on Tuesday
night on the C,P.R, near the works of the Milton
Pressed Brick Co,, a freight train was partly
derailed ,.... "

These reports indicate that the heavy rainfall
of Ajugust 3rd caused the creeks to run "bank full", but that
the damage done was the result of the wind and the rain,
rather than the result of the floods,

The spring break-up in 1922 was attended by ice
jams on some of the streams in the vicinity of Torento, but not
by any serious floods, Among these streams, on Harch g, 1922,
the Sixteen-Mile Creek is mentioned as having "cleared of ice
yesterday afternoon” /March 7thy "without any damage resulting”,

A flood in the spring of 1925 caused some damage
at Oakville, which, because of the special circumstances, hap-
pened not to be serious, A new bridge over the Sixteen-Mile
Creek had been built to carry Colborne Street and the lakeshore
traffic over that stream; and a disused temporary detour bridge .

"huilt two years ago, at a cost of some hundreds of dollars",
still stood beside the new structure, When, on the morning of
the 16th of March, 1925, the creek "rose saveral feet", the
detour bridge was carried out into the lake; the new bridge
was left unharmed. Both the Toronto Globe and the Mail and
Empire, on llarch 20th, carried reports of the occurrence;
neither of them reports any other damage on the Sixteen=Mile
Creek,

In 1926, there was considerable flooding in the
town of Milton, which was reported in the Toronto Mall and
Empire on March 24th:

WMilton, Ont., Mar. 23. - As a result of the
heavy downpour of rain last night and today,
the creek running through the Scuth ward over-
flowed its banks and caused a big flood, A
large portion of this section of the town 1s

inundated and many cellars are flooded, furnaces
put out, and other damage done."
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A flood that took place in Milton on March 13,

1928, was described a5 "one of the worst floods in the history

of Milton", According to the Toronto Globe:

Meesea the stone arch bridge on Martin Street,
through which the Sixteen-Mile Creek flows,
became blocked with ice, causing the water to
back up.

"Factories, foundries, the Milton curling
rink, and many houses on Hill and Martin Streets
were flooded, with water rising to a depth of
s5ix feet .,... and the water is" ﬁﬁhrch 13t§?
"gtill rising ..... The damage will amount to
thousands of dollars.X

The Mail and Empire, on March 1lith, carried a much briefer
dispatch, but, on the 15th, added:

"Milton yesterday was clearing up following the
inundation which caused damage to residences

and business buildings, running into thousands
of dellars, The flood is described as the worst
in 60 years."

This flocd was described in greater detail in the Milton

Champion, on March 15, 1928:

"About nine o'clock Tuesday night™ / March 13 7,
"following an afterncoon's heavy down-pour of
rain, whiech swelled the Sixteen-Mile Creek to
encormous proportions, great lce cakes jammed
against the stene arch bridge on Martin Street
causing the water to back up and flow over the
adjoining low land. The water rose to a danger-
ous depth, and by ten o'clock ground floors in
the path of the flood became inundated and every
cellar on the east side of Mill Street, from

T. A, Hutchinson's law office to Clements & Co's
hardware store, were [illed with several feet

of water, causing considerable damaﬁe. Clements
& Co, estimate their loss at about 51,000,
Clifford Hill, clerk, fell in the inundated
cellar while trying to salvage hardware articles,
but is none the worse for his experience, One
family only, that of lr. and HMrs. Wm, McMullen,
with their [ive-months-old baby, Kenneth, who

had recently recovered from an attack of diph-
theria, vere forced to vacate, after moving their
furniture upsatairs, The Baylis, Roffey, Norris
and Bardoe families remained steadfastly in their
homes, staying upstairs until the flood subsided.
Horses in the barn at Art Merkley's planing mill
were flank-deep in water when led to safety by
John A. Allen, an employee. Had a providential
cold snap not stopped the heavy rain, the water
would have risen to a much higher level, When
the water between Mill and Main Streets disap-
peared late last night / 14th 7, "the flood
passed into history,"
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The Torente Globe, of January 19, 1929,
reported floods on a number of streams in the vicinity of
Torento on the previous day, and includes ameng them "the
Sixteen-Mile Creck, at Qakville", It had been found necessary,
in 1928, te¢ make alterations in the Colborne Street bridge, at
Oakville, over the Sixteen, and a detour bridge was in use to
accommodate the lakeshore traffic, On the 21st, the Globa
reported that the detour bridge had been damaged, and that
traffic had to be re-routed by the next bridge north of the
town, The Mail and Empire, January 2lst, adds a few details:

"The mest serious effect of the flood ..... was
the weakening of the detour bridge at Oakville
by the flood waters and jammed, broken-up ice,
to such an extent that it will not be opened
to the traffic until Thursday" /“January 24 7,
"when repairs will be completed.,"

Floods on larch 14, 1929, were general through-
out Western Ontaric, being especially severe on the Grand
River, There was probably a considerable freshet on the
Sixteen-lile Creek, that did not amount to a flocd., The
Toronto Globe, on March 15th, states that the Sixteen-Mile
Creek furnished no news of flood conditions: "Qfficials .....
of fered "nothing to resortiv,

On the 5th of April, 1929, accerding to the
Milton Champion:

"Milton and district was visited by the worst

electric storm of the year. BRain poured down

in torrents for a considerable length of time,

and the Sixteen-Mile Creek overflowed its banks

swess otreets in low-lying sections in the

south ward were completely covered by water as

a result of the deluge."
Thnis storm also occasioned considerable disruption of railway
services by washouts at many points between Hamilton and
Barrie, Washouts between Milton and Georgetown interrunted
the service on the Canadian Mational Railway line for seversal
daya,

The next known flood on the Sixteen-ilile Creek
cecurred on the 24th of March, 1939. The Toronto Globe and

Kail of the 25th carried the following dispatch:
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"Milton, March 24. - 3ixteen Mile Creek, fed
by melting snows, rampaged today and covered
Highway 25 on the outskirts of Milton to a
depth of three-feet, The flooded area is about

150 yards long,

"Workmen, roped topether, attempted to
break the ice jam at the Woodward Avenue bridge
over the creek to relieve pressure on the struc-
ture, It is believed danger to the bridge has
been temporarily averted.

"Officials said this was the first time in
twenty years that ice has imperilled the bridge.”

About a month later, on April 18, 1939, there
was a second freshet on the same creek. According to the
Glcbe and Mail, "rains swelled the Sixteen Mile Creek at
Milton to a new high"; the dispatch refers to the damage done
in terms that suggest that the "new high" was an exaggeration,
for the damage was said to consist of "loss of valuable top
501l" and a further delay in seeding cperatioens, Perhaps the
"new high" had reference only to a comparison between the
second fleod of the year and the first of the same year, the
second being the higher; even this seems doubtful.

The Milton Champion, of March 26, 1942, staced
that "the Drumquin branch of the Sixteen Mile Creek has becn
very high this Spring owing to heavy rains", The date of the
high water was not given, and no further particulars were
supplied.

A flood occurring on March 16, 1948, according to
the Toronto Telegram, occasioned "the worst damage in years"
at Oakville, where

"heavy chunks of ice destroyed boathouses which
had resisted soring fleods for 35 years. The
creek, uﬁually 40 feet across, swelled to 500
feet on the fiats, The creek appears to be
gouging out a new channel for itself."
At Milton, the damage was light; the Champion of the 18th gave
an encouraging account of the situastion there,
"It was pleasing to note that in the sudden
rise of spring water on Tuesday" /Harch 16
"that the new culverts and drains on Mo, 25
Highway were ample to handle the gquick rising
spring flocds, Many roads were under water

Monday afterncon” /l5th/, "including a section
of the Base Line north of Milton ...., Flood
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"econditions were general on Tuesday both in and
out of town, The heavy rain of Monday brought
water from every hlllside to the valleys, but
this section was not sericusly damaged by any
flood waters,”

The spring break-up in 1950 was not reported to
have done a great deal of material damage on the streams east
and west of Toronto, but was the cause of a number of drowning
accidents, and narrow escapes from drowning. The Globe and
Mail reported that two Toronto youths had found themselves
trapped on a small island in the Sixteen-Mile Creek five miles
north of Oakville, in the course of the afterncon of March 25,
1950; it was past 2 o'clock in the morning, March 26th, before
they were rescued.

Ten days later, on April 5th, Milton experienced
a floocd of considerable severity. The fﬂ}lawing account is
taken from the Champion, of April 6, 1950,

"Most familics on lower Mill St, were isolated

by flood waters of the Sixteen Mile Creek for

a first time since 1926, early Wednesday morn-
ing" [April Sth 7, "Mr. H. Pa{ Bell Teleshons
oparator, and Constable Sam Ha i warned merchants
along the Main Street of the rapidly rising water,

"First noticed by Constable Hall about 2 a.m.;
he said the water in the creek was rising very
rapidly. He did not become alarmed until an hour
later when the muddy water rose a foot, By L &a.m,
it became worse as merchants hastily moved stored
merchandise in thelr store basements to the first
floor, ....s Close watch was keot on the mill dam
and mill pond retaining wall, All during the night
the water level was precariously near the top of
the earthen bank, which was thought at one time
might break through .....

"By six o'clock yesterday mnrning“fﬁﬁtgf 1311
danger had passed when water receded a foot.

"Milton Hardware, Milton Lumber Co., Thos. Dear
& Jon, and Metealfe's Garage were flooded, Unesti-
mated damage was caused at those places,

"Older residents recalled the flood of 1926
as more severe than the one today. They said the
water rose three feet higher then., All blamed
the heavy week-end rains coupled with melting snow
as the cause for the sudden gush of mter.”

An examination of the accounts of the floods at Milton, of
March 23, 1926, and March 13, }923, appears to indicate thut
the latter was the more severe, Thus it seems likely that,

in the recollections of the "older residents", these two floods

nad become confused; and that the one they recalled was that of
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1928, which the Toronto Globe had called, "one of the worst
floods in the history of [lilton'", Accurate measurements of
water levels are not available for any of these flood periods;
in their absence, it is hardly possible to establish the
correctness or incorrectness of such recollections,

On February 15, 1954, the Sixteen-Mile Creek
at Milton again overflowed its banks, The Champion, in a
caption subjoined to & staff phote, notes that

"Highway 25 at the southern entrance to the
town was covered with water, as was Bronte
St, and Ontario St, nmorth ef the tracks,
Flooded cellars and disrupted sewers kept
town workmen busy all day relieving plugged
storm sewers,"

There can be little doubt that the floods which
accompanied Hurricane Hazel, October 15-16, 1954, caused
damaze far in excess of that caused by any other known flood
on the Sixteen-Mile Creek. The Teronto ncWspapers gave scant
attention and small space to reports from the Sixteen, probably
because of the focussing of public interest on the spectacular
damage and loss of life occasioned by the floods on the Humber
and the Don, The following excerpts are all that have been
found in Toronte papers of October 16th, 1954, in reference

to the Sixteen.

TELEGRAM: "In Cakville heavg flooding forced
scorcs of residents to flce their homas, M

"Trafalgar Township, 3rd, 7th, and 8th lines,
under water in places, but passable.,”

STAR: "Sixteen Mile Creek ..... overflowed,"

"at Oakville, where Sixteen Mile Creek went on
the rampage, two large power crulsers and more
than 20 cutboard boats were Swept out to sea

and wrecked, Their total value was estimated

at 360,000.,"
"In the QOakville area, only one bridge, a small
culvert bridge on the Upper Middle road, was
washed out "
4 dispatch dated at Oakville, Oct, 17th, published in the Globe
and Mail of the 18th, gave the estimated storm damage at

Ozkville "at close to $500,000", A considerable proportion of
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this damage was the result of the winds and the waves on Lake
Ontario; it is impossible to distinguish what part of it re-
sulted from the flooded condition of the creek, though it is
almost certain that the swollen c¢reek played a considerable
part in driving valuable boats and other property from the
harbour out into the lake where they werce lost.

"At least 26 craft were either sunk or damsged.

Owners watched helplessly while lashing waves

;ipgcdthgﬂtg from EEEii mnnrinﬁs, piuﬂ eg them

gainst dock installations, and sucked them

CUt TO 588 ssssq

"Tha 435,000 luxury cruiser, Jomar, snappod its

moorings and was found washed up on the beach

8ix miles from its berth, The Harbor Master,

a B0-foot construction tug, was last seen being

awept out to sea with its iights blazing,"

Two weckly newspapers, the Oskville-Trafalgar
Journal and the Oakville Record-Star, are both published on
Thursdays: accordingly, in the issue next following the hurri-
cane, that of October 21, 1954, both these papers were able
to look back on the disaster after an interval of nearly a week,
and to provide their readers with a review of the whole ex-
perience, From their accounts the following summary has been
compiled,

At the height of the storm, the rainfall ameunted
to seven inches in a 24-hour peried, an unprecedented downpour,
The Sixteen-Mile Creck quickly became a raging torrent; the
Record-Star states that the water level rose eipht feet in as
many minutes, Surface water flooded hundreds of cellars and
basements; one estimate mentioned 800 to 1,000 homes flooded
"in the distriet", but this number probably ineluded many that
were outside the Sixtcen-Mile Viatershed, It was not possible
to form an estimate of the damage done by such {looding; one
business enterprise suffored a loss of 320,000, another 95,000,
At an early stage of the storm, five motor cars became stalled
in the Dundas Street subway; later these were submerged under

18 feet of water., All rozds between Oakville and the Jueen

Elizabeth Way were washed out or were ctherwise impassable,
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In Trafalgar Township, north of the Queen Elizabeth Way, there
were numercous washouts on roads and railways.

The Record-Star stated that four bridges in
Trafalgar Township had peen destroyed or damaged, that would
cost %30,000 to replace, According to the Journal, the state
of the bridges was as follows:

"Bridges out of commisaion are the following:
Second Line bridge completely washed out in the
storm; a smaller one also on the Second Line
was knocked out of commission; the approaches
to the bridges on the Ninth Line and the Upper
Middle Road are gone, the bridges unusable.
"The Base Line bridge between the Sixth and
Seventh Line was washed gut by f{looding,
rampaging water, Finally the Sixth Line

bridge above the Base Line was destroyed."”

In Oakville, and throughout the greater part
of Trafalgar Township, there was, from Friday evening until
Saturday morning, an almost complete failure of electric
power and of telephone servicea; The police services wWere able
to maintain communication by means of two-way radio,

Damage to boats in the harbour at Cakville was
not listed as a semarate item: "The hurricane destroyed or
swept out into the lake some fifty boats in Qakville and
Bronte harbours." "Ships lost in both Oakville and Bronte
was [sie) wvalued at more than $125,000."

This vast and widesrread destruction was con-
servatively estimated at a total in excess of 5500,000 in
Qakville and Trafalgar Township, There was no loss of life,
"Despite all the havoe ..... Oakville got off lightly compared
to other communities.,”

The damage sustained at Milton was largely the
result of the flooding of the low-lying central part of the
town, which inecluded several important business enterprises,
According to the Champion, of Qctober 21, 1954:

"Flooding on Ontario Street was unbellevable
unless witnessed, FProm the vantage point of

the railway EPGSEin% at midnight" / October 15th 7
"the eyve could see little but acres under water,
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"Reaching over to the Model Knitting Mills on

the west, the water filled the eastern field
through which the muddy creek raced to the full
railway culvert normally eight to ten feet above
the level of the guiet creek .....

"Cellars in residences all over town wWere
flooded ..... The sewerage system was completely
flooded.

"The block bounded by Commercial, Foster,
Mary and Charles Streéts was still under water
gaturday morning .....

"In all about seven inches of rain drenched
the area in the 24 hour torrentizl downpour that
swelled creeks and swamps to the highest level
ever recorded in modern times.®

"Torrential rain", on March &, 1956, combined
with melting snows at the headwaters of local streams to send
flood waters through the town of Milton, Eetween 5:30 p.m,
and midnight, on that date, the ereek rose five feet, Bronte
Street and Ontarioc Street were under water, At Woodward
Avenue, the water rose to within six inches of the top of the
culvert,

The Champion, March 8, 1956, stated:
"At the Robert Street pumping station, ah
auxiliary pump kept that unit from becoming
flooded, while the Fulton Street station was
flooded as the c¢reek rose and covered a man-
hole that bubbled over with storm filled water
on the creek bank ..... The water dropped

suddenly between midnight and 1 a.m,, presumably
when the ice gave way south of the disposal plant

1"I*..'}Ip-|a~t‘.l_=.t.:'Ln::nnﬂ were back to normal and all roads
cleared by morning, since rain had slowed up
to a drizzle and the weather turned colder.”

On February 25, 1957, the Sixteen-lile Creek
at Milton was once again "the swollen waters™, filled with
"feneces and fallen trees, ice lloes and heavy currents", Ko
property damage was reported, apart from the broken fences;
but a seven-year=-old boy was drowned in the muddy waters of
the crask, ™At six o'clock next morning" / February 26th 7,
"ohe ercek was still filled with fleating chunks of ice."

This chapter has discussed the occurrence of
twonty-six periocds of high water on the Sixteen-Mile Creek,
recorded between 1797 and 1957, a spread of 1680 years, Only

suven of these recorded floods took place before 1900; nearly



=22
three times as many have been recorded in the ensuing 57 years,
In the 36 years, 1922 to 1957 (inclusive), the number of
floods is eighteen, an average of one every second year, If
these figures represented the actual rate of incidence of
floods through the pericds concerned, they would indicate that
the recent rate is more than seven times the rate in the first
century under discussion, But the early reports of floods sre
almost always limited to observations made on only & part of
the watershed; and they hint strongly of the possibility of
still further omissions, when, through long pericds of years,
no floods at all are mentioned,

A similar cbservation has to be made respecting
the reporting of estimates of flood damage. Except in the case
of Hurricane Hazel, there is almest never an attempt to
assess all the damage done; and yet, in many cases, the reports
indicate that costly damage was sustained, Seldom i3 there any
reference to the intangible but very real losses occasioned by
disruption of business, personal distress, anxiety, and ex-
posure, impairment of health, and less of life, losses on which
no money value can be set, There can be little doubt that Some
share of these intangible losses must be charged to the floods
that, during the first century of the reckoning, were not even
recorded. To present a succinet and tabulatoed account of flood
losses caused on the Sixteen-Mile Creek over a poricd of 150
yeara 15 impossible, This, however, is not a reason for sunpes-
ing that they did not occur, or that they were not a consider-
able burden to the dwellers on the banks of the creek, MNor is
it & reason for neglecting to use every means that can be
devised to cnntral_the waters of the creek and o prevent itcs

recurrent flooding,
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wHAPTER 3
HYDROLOGY

Hydrology encompasses the behaviour of water
as it occurs in the atmosphere, on the surface of the ground,
and underground, The movemant of water from the atmosphere,
to the earth's surface, and back again is known as thes "Hydro-
logic Cycle®, There are many factors which influence this
movemznt, and particularly that portion between the incidence
of precipitation over the land and the subscquent discharges
through stream channels or the direct retura to the atmosphere
by evaporation and transpiration.

The drainage area of the Sixteen-Mile Creek is
subject to the constant phases of this hydrologic cycle, and
not unlike other areas, problems exist which are peculiar to
the prevailing climate and physical charactaristics of the

area,

1. Precipitation and Streamflow

{a) Precipitation as used in metecrology includes all

the moisture that reaches the earth's surface, whether in the
form of rain, snow, slect or hail, The most significant of
these arc rain and snow,

The Sixteen-Mile Crecek area drains into Laxe
Ontarioc sbout midway between Toronto and Hamilton, Therc 1s
one metecrclogical station within the watershed at Hornby and
others at Ouelph, Morriston and Clarkson around the perimeter
of the watershed, with continuous periods of records varving
up to 115 years., From these stations it has been determined
that the average annual total precipitation over the watershed
area is approximately 31.0 inches, of which 5.8 inches:are
snow, and the annual mean temperature of the arsa is approxi-

mately 45 degrees.
Tn some areas sufficient reliable data are

available for generalized estimates of the precipitation

— - —— — = —_ e ——

“ Tpig is the approkimate water equivalent ef 58 inches
cf snoW.-
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factor, but on the whole, additional self-recording precipi-
tation gauges are required for a more accurate evaluation of
the precipitation-run-off relationship.

On this watershed there are no self-recording
instruments,

(b) Streamflow, or run=-off consists of surface flow and
ground water which is constantly entering the river channel
along ite course, and is broadly the excess of precipitation
over evapo-transpiration and decp seepage. Surface flow 1is
that portion of rainfall, molted snow and ice, or both, which
reachas the stream channels directly by flowlng over the
ground surface.

Cround water flow is going on continuously and
is responsible for maintaining the flow in streams during
periods of drought. This is usually referred to as base flow.

The factors affecting run-off are numercus and
varied, and appear in so many combinations, that it is diffi-
cult to classify them in any order reclative to their direct
effect on run-cff, Where quantitative results are required,
the best means is to measure the run-off directly by the use
of hydrometric pauges at strategic locations, Here again the
use of self-recording instruments is desirable,

Streamflow, or run-off, is the resultant of
all the watershed characteristics, and while it indicates the
combined effect of the wvarious features on the precipitation
that falls on an arca, it does not indicate the effect of any
single factor,

Measuring and timing of the surface flow, or
direct run-off, are of great concern, since accurate data
concerning them make possible a more accurate solution of the
particular problems related to flood contrel and water supply.

Measurements of streamflow have besn recorded
on Sixteen=Mile Creek at two locations; one on the West Branch

at Milton and one on the Bast Branch near Omagh, for a period



of less than one year. The Milton site is the only practical
gne on the West Branch, but unfortunately is affected by the
operation of the mill immediately above., A recording gauge
will be required at this site before the rocords can be

properly evaluated,.

2, Maximum Flows

(a) Spring Freshets

Where river control works, particularly dams,
are concerned, it is not the ordinary or average flows, but
the unusual or exceptionzl ones, which have occurred in the
past or may reasonably be expected to occur in the future,

that are significant,
Those discharges provide the baslic design

criteria of all major water regulating structures, whose

failure could result in laoss of life and large-scale destruc-
tion of property. Therefore it 1s necessary, in the analjysis
of 21l available data, to forecast maximum probable conditions
in direct relation to the human and economic factors involved.

Unfortunately, the streamflow records available
for this area extend over a period of less than a year, and
the pauge located at Milton has not supplied safficient
reliable data to date, to secure accurate discharges. The
gauge at Omagh has been more successful and discharges are
avoilable from December 1956. These data are shown in Figure 4
and Table 3,

From the observations available the maximum
mean daily flow recorded at Omagh wasl;jhﬂ ¢, I'.s,% for January
19686, This is equivalent to 17 c.s.m,t As this is a mean
flow, it is likely that the actual peak was in the crder of
2 080 ¢.f.s. or 27 c.s.m, as determined by Fuller's formula

relating mean daily to peak flow,

# Cuble feet per second
t Cubic feet per second per square mile
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As this discharge occurred during the month
of January it is probable that a fair proportion of the
run-off was the result of snow-melt,

The spring break-up discharge recorded on
April 5, 1957, was 1,290 c¢.f.s, maximum mean daily, with a
probable peak of 2,000 ¢.f,s, or 26 c¢.s.m. The maximum
discharge rocorded for the gaugs at Milton was 390 c.f.s.
and occurred on April 7, 1957. Peak f{low was probably near
660 e.f.8. or 20 c,.s.m,

These are the only discharge figures available
and, although it is known that flows of much greater magnituds
have occurred in the past, it is difficuls to ewvaluate these
past flows in actual terms of cubic feet per second,

There are numerous references in newspapers,
diaries and eye-witness accounts of flooding and flood damage
in this area, and particularly at Milton, dating back to 1857.
These accounts indicate that the area has been subjected to
flooding in greater or lesser degree each year.

These flood occurrences are not restricted
to the spring freshet periods alone, although these seem to
have caused more frequent and serious damage, a great deal of
which was due to ice jams at wvulnerable locations. There are
also many references to flooding dus to heavy rains during

periods other than spring.

The actual references are dealt with in more
detail in another secticn of this report., Suffice to say hers,
that a number of local areas have been subject to flooding and
flood damage in the past, and will continue to do so in the
future, if steps are not taken to prevent 1it.

(b} Other than Spring Freshets

In recent years it has become apparent that
run-off from intense rainfalls without the influence of
melting snow and ice, as usually occurs in the spring freshet
periods, can produce flows of greater magnitude in terms of

penk stages than the usual spring flows.
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The most obvious example of this is the hurri-
¢ane type storm of October 1954 which caused such widespread .
damage and loss of life in parts of Southern Ontarie. Since
that time a new concept of the rainfall-run-cff producing
storm type has been gained. With the centributien of hydro-
meteorology, & more rational approach to the problems of
fleocding and flood control may be achieved, in the analysis

and application of the run-off producing potential of the

various storm types.

3. Unit Hydrographs

Where reasonably accurate rainfall and strear-
flow observations are available, the use of the unit hydro-
graph method is most adaptable to the problem of design storm
flow,

Stream flow records for the gauges in the
Sixteesn-Mile Creek Watershed are of less than a year's duration
and observations are made just once a day, except on occasions
of high flows when the observers have standing instrusticns
to take readings at lesser intervals.

For determination of actual duration of rainfall
nericd it was necessary to rely on records of the selfl-record-

ing station at Guelph.
Observations of streamflow have not been made

for lesser time intervals than once a day as yet, and the
problem of determining the peak unit ordinates must of necessity
be resolved through the use of empirical formulae, of any other
means that may appear reasonabla,

From the recerds available for the gauge at COmagh
and using the method of Langbien¥, where the ratio of peak
flows to maximum daily flow are shown as functions of the
ratios of mean flow on the maximum day to the m=an flows on
the day immediately preceding and the day following the maxi-
mum day, the resulting ratio for the Omagh area is l.97.

This is an average ratio bazsed on three different

flow periods including spring and summer periods.

% Langbien, W.B., Peak Discharges from Daily Records, U.G.
Geol. Survey Water Resources Bull., August 10, 15944.
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The ginernlizoed charts from which the ratio
was cobtained are based rn dota from drainage areas in the
United States, but the units used and the basic reasoning
involved should mnke this applic¢able to many places outside
of the arcas from which the datz was procured. There is no
doubt that more reliable results could be obtained by
daveloping similar charts from data from the areas under
consideration, but in this case there is practically no data
availabls and it is felt that the ratic 2s obtained for OUmagh
area, though it may appear large, will have to serve the pur-
pose for the prescnt until more refined data are available,

The unit peak ordinates obtained for the area
above the gauge at Omagh for a rainfall of six (&) hours
duration is 2,000 ¢c.f.5., or 26 c.s.m.* and for a rainfall
duration of twenty-two hours iﬂl;ﬁhﬂ c, f.8,, or 2l c.s.m.

With these results and by the use of extreme
extrapolation, a unit peak ordinate nfl;BAD ¢.f.5,, or 18 c.s.m.
was arbitrarily determined for a storm rainfall of forty-cight
(48) hours durationan.

These figures ere not final and will be subject
to adjustment when more and hetter data becomes available, but
for the pressnt will be used as a mesns of dotermining design

flow criteria,

. Design Storm Flow

The "design flood" flow is generally referred
to as the hydrograph, or peak discharge,that is finally adopted
ag the basis for the design of any particular structure., This
flow is dependent on a consideration of the flood character-
istics of the particular area, and on economic and other
pertinent proctical eonsiderations. Usually it is practizal
to accept 2 limited degree of risk in the selection of a
design flood flow, except for cases where the maximum degreaz
of protection is desirable because of the possible loss of life,
br excessive damage to valuable property, should the structure

fail,

¥ Cubic fect per second per square mile.
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Flonding on the Sixteen-Mile Creek area has
baen frequent over the years, and in many cases caused some
damage. The extent and occcurrences have been cutlined in
Chapter 2. Actual reports indicate that excessive flows
usually occur during late winter and early spring seasons,
However, it is considered that a storm such as occcurred over
Southern Ontario during October 1954, if concentrated on the
area of Sixtecn-Mile Creek, could produce run-off in excess
of anything previously experiencead.

{2) Hurricane Hazel

The storm known as "Hazel™ occurred in October
of 1954 and precipitated excessive amounts of rain over a
wide area, which included the 3Sixteen-Mile Creek,

The amount of rain and its estimated distribu-
tion 13 shown in Tables 4 and 5,

It is evident from these tables that fairly
large amounts of rain were experienced over the cntire area
of the watershed, Ground conditions were, as in most of
southern Ontario, partly saturated due to intermittent rain-
fall occeurring during the two weeks preceding the storm,

Usually, with rainfall amounts as recorded,
and with surface conditions as they were, considerable flood-
ing would be expected, but from all reports the extent of
flood damage was not excessive, with the possible exception
0f the area around the town of Milton.

Other areas experienced Jjust as high stages
and as great an extent of flooding, but as these areas are not
inhabited, nor are there many structures within these areas,
naturally there are no reports of damage.

Howaver, it is known that the flow in all areas
was excessive, but unfortunately there were no hydrometric
Eauges in the area at the time, and it is difficult to say
whather this run-off period was the maximum experienced or not.

From the figures derived from the unitgraph
determination for the gauged area at Omagh, a hydrograph was

computed for the Hazel storm at Cmagh,
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The average rainfall depth over the arca of
76 square miles was found to be 6.3 inches., Using a run-off
factor of 60 per cent the resulting run-off was 3.78 inches.
With this velume of run-off and assuming a distribution
similar to that indicated by the recording rain gauge at
Guelph, the resulting peak flow was determined as approxi-
mately 5,906 ¢.f.s,, or 76 c.s.m. for the area above Omagh.

It should be noted here that the rainfall
fipures used were those actually recorded by the official
rain gauge observers. Unfortunately, the few months of
streanm flow records available for the Milton area aro not
sufficient to attempt to deduce any definite data relating
to the Hazel storm,

However, in consideration of the area sise,
the general topography and physiographic features, land use,
ete,, of the area, in relation to the area cbove the Cmagh
gauge, it is considered that the rate of rum-off would be
slightly lower. On the basis of such o comparison the run-off
from the area above Milton was assumed to be 20 per cent less
than that for the East Branch area above Omagh which would
indicate 2 peak rate of flow at Milton for the Hazel storm of
76 x .80 = 61 c,s.m. or a discharge of 61 x 36 =2.;1?D P i
This, of course, assumes further that the rainfall amounts,
intensitics, and distribution were approximately the sams,

It is eatimated that the flow at the time of
Hazel reached a peak of appruximatelyi#?ﬂﬂ c.f,.s. at the
conflusnce of the East and West Branches and approximately
Q;EDD e.f.s, at the mouth of Sixteen-Mile Creek in Oakville,

(b) "Hazel" gentred over the Area

Although the most frequent flooding and flood
damage has occurred in the spring freshet period in most areas
of Southern Ontaric in the past, it has become apparent, and
particularly so since the advent of the Hazel storm;, that

locding resulting from hurriconesand thunderstorms can be

morse diszstrous,
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I+ is also conclusively agreed that the Hazel
storm which caused such widespread destruction over the area
of the nearby Humber River, could occur over the Sixteen-Mile
Cregk area,

To estimate this probable occurrence and effect,
the total storm ischyetal map was superimposed over the area
to producs the maximum rainfall in terms of depth in inches
on the area,

This ischyetal map was obtained by making use
nf all available records which include thoe offieial observa-
tiong, plus the addition of reliablec unofficial observations
obtained from areas where no official observation stations are

maintained.

The average depths in inches on the areas as
determined from the superimposed isohyctal map, were as

follows:

Area Depth on Area - Inches

Sixteen-Mile Cr.

{Total area water- 8.6
shod)

West Branch above

Milton gauge B.71
East Branch above

Omagh gauge 9.06

One of the most significant factors in the
application of the unitgraph technique is the determinatvion
of & reasonable run-off coefficient. This depends on a variaty
of factors and combinations thereof. It is most uncertain and
varies widely with the degree of perviousness of the area,
season of the year, general climatic conditions, antecedent

precipitation, rainfall intensity, etc.

There are not sufficient data available to
arrive at any conclusive factor but, from that which is
available, the highest percentage run-off from rainfall only,
wns approximately 55 per cent, This occurred during May, 1357

and eould be considered as fairly high.
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There hive been other occasions when the
run-off Factor hos bi .n greater, but thesc oceurred during
the spring break-up puricd, where ice and snow, which are
difficult to evaluate, were probably a contributing factor.

The next highest percentage run-off factor for
rainfall alone was rcnardgd in June, 1957, and was approxi-
mately 11 per cemt.

From a study of the available data it can be
seen that the run-off factor can, and does, vary widely due
to the wide variation in the volume, intensity and distribu-
tion of the rainfall in onch cose, as well as the antecedent
surface and sub-surface conditions, and other characteristics
of the dralnage area.

From rccent studies of storm run-off behaviour,
and in the light of recont experionce of storms of high run-
off potential, it is evident that excessive run-off potential
may exXist in any season of the year.

The maximum run-0ff exporicnced durding the
short period of recerd of the gauge a2t Omagh woas approximately
55 per cent and rosulted from a storm of about 7 hours duration
with a total rainfall over the area, of 1,23 inches.

This percentage of run-off appears high, but it
is due in part to the scason of the year, which was in May,
when soil conditions are usually conductive to a high rate aof
run-off and alsg to the duration of the rainfall which wos
ahort,

The only other reasonably accurate run-off
factor available is that of Jume 1957, when rainfall of 2.7%
inches on the area over a period of 22 hours produced run-off
of approximately 11 per cent. This would appear low when
compared to the 55 per cent fzctor for the May, 1957, rainfall.
In general, eonditions are less conducive to high run-off in
June than in May, and 2lso the rainfall in this case was lcss
intense, being spread over a period of somg 22 hours., Thesc

twoe instances along, help to point out the variation in the
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run-off factor due to the varying influences mentioned pre-
viously.

There was intermittent rainfall during the two
weeks prior to Hazel, which left the whole area of the Huaber
Watershed and adjacent areas, in a near-saturated condition.

If such a state were assumed for the Sixteen-
Mile Creek area, it is reasonable to assume that the run-off
factor for a storm of the magnitude of Hazel, even if distri-
buted over a period of 48 hours, would exceed that of the May
1957 rainfall of 1.23 inches in seven hours. It is estimated
that the run-off for a storm of this magnitude on this area,
would amount to at least 70 per cent of the total rainfall.

By applying the results obtained from the unit-
graph computations for the Omagh gauge area the peak for Hazel
{which precipitated 9.06 inches in LB hours) centred on the
area would beiﬂﬁﬂn g«fe5. or 112 c.s.m. at Omagh gauge.

Far the area above the Milton gauge and assuming
as before that the rate of run-off would be approximately 20
per cent less, the resulting peak flow would be 3,230 e.f.s. or
O ¢+«2:Ma

(¢} Probable Maximum Storm

From a depth-duration-area analysis of hurricane-
type storms¥® it was determined that a total rainfall of 16.85
inches in &8 hours could occur over an area of 76 square miles
whieh is the extent of area above the Omagh gauge. Due to the
greater rainfall amount and intensity for the Hazel storm
centred on the area, the run-off factor would be in the oraer
of B0 per cent.

Using the 48-hour interpclated unitgraph peck of
#Bhﬂ c.fv5. the resulting peak flow at Omagh would be .80 x
16.85 x 1340 = 18,100 c.fvs. = 238 c.5.m.

Again assuming the rate of run-off for the area

above Milton as being 20 per cent less than Omagh, and taking

# Preliminary estimates of Probable Maximum Precipitation
over Southern Ontario by J.P. Bruce, Cons. Br., Dept. of
Planning and Development.
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into consideration the greater rainfall on the smaller drainage
area, the resulting peak flow for the Probable Maximum 4B-hour
storm would be 7,050 c.f.s5. or 196 c.s5.m.

In addition to the hurricane-type storms, thun-
derstorms are often accompanied by intense rainfall, and while
their duration and extent are generally less than the hurricane-
type storms, they often produce higher rates of run-off, parti-
cularly from smaller drainage areas of 500 square miles or less.

From the data available it was determined that
the storm which would likely produce the most critical run-off
conditions for an area the size of 76 square miles, i.e. the area
above the gauge at Cmagh, would be the 6-hour thunderstorm which
could precipitate a total of 14.6 inches of rain.

This probable maximum thunderstorm was derived
from a study of E&-hour thunderstorms which have ocecurred in the
United States and which are considered as transposable to this

area.
Because of the physical characteristics of the

area and the intensity of such a rainfall, and the estimated
value of run-off before-mentioned, it is assumed that the run-
of f for this type of storm would be about 85 per cent.

Using this factor and the determined 6-hour unit-
graph peak of 2,000 ¢.f.s. and rainfall of 14.6 inches, the re-
sulting peak flow at Omagh gauge would be 24,800 c.f.s. or 326

CeSallls
For the area above lMilton and assuming as before

that the rate of run-off would be 20 per cent less, and taking

into consideration the rainfall amount in proportion to the size
of area, the resulting peak flow at Milton would be 9,700 c.f.s.
or 260 ¢c.s.m.

The foregoing peak flows and run-off rates should
be treated with discretion because of the need for data of
quality and gquantity, and most of the deductions have been

formed by arbitrary means, based on experience and expedience.
However, it is felt that the figures shown will suffice for the

present purposes for which they will be used.
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f - Low Flows

The av:ilablo flow recards for the gaugoes at
Omagh and Milton as shown in Table 3, indicate that the acute
periods of low flow occur in July, August and September,

(This is confirmed by the longer and more reliable records
of nearby streams.)

At Omagh, nil flow was recorded on July 28 and
29, 1957,

At Miltnn; the minimum flow recorded was
L4 c.f.s. on two occasions, August 22 and September 11, 1957,

In general it appears that the area above the
Omagh gauge would experience consistently lower flows than the
area above Milton. This is also conaistent with the fact that
the Cmagh avrea appears to have a higher run-off rate during
storm and spring froshet periods, whereas the Milton area
appears to have a higher retentive capacity which tends to
reduce the high flood flows and increase the river flow durlng
the summer period.

This again is based on the few wmonths of stream-
flow observations available for the area. However, a study
of the data and the area in general, tends to confirm tho
foregoing statements with reference to low flow.

It should be noted here, that the Tigures
shown are for the gauge locations only, and it is quite
probable that many of the smaller tributaries would
dry up completely for pericds during seasons when
drought and near drought conditions cxist, even though thare
may be some flow in the main stream channels which have much
larger areas to draw from.

The flow of 4 c.f.s. shown for the Milton area
is equivalent to 2,155,500 Imperial gals. per day.

This may appear at first glance to be a
nonsiderable amount of water and perhaps adegquate for normal
use in this area, However, this will depend on distribution,
ths present requirements, and particularly the future naeds

of the area in question,



CHAFTER &
WATER PROBLEMS

1, Introduction

The Sixteen-Mile Creek Conservation Authority
is located in an area which is bound to experience a con-
siderable degree of urbanization during the next decade. The
watershed is strategically located between Toronto and
Hamilton with three major highways (Ne. 2, No, 5 and the Queen
Elizabeth) passing across the southern section, and the new
four-lane Highway No., 401 now being constructed across the
watershed just one mile north of Milton, Highway No. 25 passes
lengthwise through almost all the watershed, It is also well
serviced by main lines of both the Caradian National and the
Canadian Pacific railrocads,

In 1958, the population of the Authority was
alimost 30,000, From population growth curves it is estimated
that if the present trend continues, the population of Trafal-
gar Township will double within four years, This increase will
be mainly due to industrial development in the area south of
Ho. 5 highway. Tralalgar Township zoning maps show twe large
areas just south of the new Highway 401 and east of Milton as
zoned for industrial develcopment. An area east of Qakville
and south of the Queen Elizabeth Highway, and another west of
Oakville and on both the north and south sides of the same
highway, have alsc been similarly zoned.

With the development of these areas, problems
concerning the guantity and gquality of the available water
supplies will become more pronounced. The following three
sections will be devoted to discussing these problems and

presenting possible methods by which they may be overcome.
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2, Peollution
la) Qeneral Effects

Polluticn effects are of two kinds: those
affecting public¢ health and those which are not a hazard to
huran health but which are offensive to pecple or harmful to
atock or to fish and other aouatic organisms, The [irst
tyne ¢an usually be meszsured by the concentration of an
indicater organisn (the bacillus B, ecli.). The second type
is measured in terms of voiscnons comiounds which may be
irtrodused inte the river and in terms of oxygen depletion
and the oxvgen demand (B.0.D.)*., 5Silting has additional
effects, Shifting sand bottoms are wvirtual aquatic deserts.t
Celloidal clay prevents light penetration and retards the
growth of acuatic organisms, making the water unsightly and
undesirable for swimming, 8ilt from land of good fertility
may occasionally fertilize the watar, producing &n unsightly
growth of algae. More often silt covers the normal bottom
fauna and destroys the stream for fish,

The most comaon type of pollution is that caused
by the discharge of wastes containing dissclved or suspended
organic compounds. Domestic gewage ahd most industrial wastas
ara predominantly of this tyvpe. Certain bacteria and ether
organisms cause the decomposition of these organic coupounds
by consuming the organiec solids snd corbining them with oxygen.
The resulting shortage of oxygen in the water is one of the
chisf symptoms of a polluted stream,

Arroble decomposition of organie compounds in

water, (i.e. in the presence of smple dissolved oxygen)

L The B.G.D., of Biochemical Oxvzen Desand, iz a measure of
the oxygen that will be demar.=d by the material in the
course of its complete oxidotion biochemically. It is
determined whoily by the aviilability ol the material as
a bacterial food and by the smount of oxygen utilized by
the bacteria during its oxidation,

t Tarswell, C.M. and Gaufin, A.R., "Some Important Bioclo-
gical Effects of Pollution Oiten Disreparded in Stream
urvays®, - Proceedings of the 8th Industrial Waste
Conforence, 1953, Purdue University, U.5.A.
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finally results in the formation of compounds such as carbon
diuxida;water, nitrates and sulphgtes.# Being comparatively
stable, they exert no further demand for orygen, produce no
foul odours, and do not cause septic conditions in the water.
They do, however, fertilize the water end stimulzte the growth
of plant and animal life in the stream. Dense growths of
green nlgne are oftan a sign that the stream is recoverinz
from organic polluticn,

In the absence of dissolved oxygen in the witer

Tanaarobic decownosition" of organic wastes takes place.

Oxygan is then consumed from tne organic materials and com-
pounds remain such as methane gas, hydrogen sulphide gas,
ammonia and others having little or no oxygen, Many of thess
products have highly disagreeable odours typical of polluted
waters. OSometimes the decomposition products are lethal to
fish and other aquatic organisms, but mors often these die from
lack of oxygen.

Since the amount of oxygen water can dissolve
is so smallt, sewage treatment facilities should be designed
to turn out an effluent that is already decomposed biologi-
cally, so that the stream's oxygen reserves will not be called
upon to an appreciable degree for this purpose.

Apart from bacterizl pollution the types and
abundance of both plant and animal species in a stream provide
an axcellent measure of the condition of the water, At the
one exXtrems sevarely-polluted waters may contain extensive
growths of gray=brown fungi, wvast numbers of scavenger types
of bottom-feeding organisms, a great bacterial population {or
a sterile condition), and little or no dissolved oxygen. AL

the other end of the scale clean waters will support green

# Proper treatment of sewage wastes should include two
phases, primary treatment (mechanical removal of most
solids) and secondary treatment (digestion of the remain-
der by aercbic decomposition, as here described).

t Less than 20 parts of oxygen per million parts of water
by weight.
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algae, insect larvae, snails, clams, game [ish and other

erganisms requiring abundant oxygen.

The time and distance required for recovery of
a polluted stream depend on many factors, such as the tempera-
ture and volume of flow of the water, the type of pollutant at
the polluting effluent, the type of stream bed and types of
oLstructions such as dams.

A full report on pellutien on the Sixteen-Mile
Creek would require that the following work be carried out:

(1) Bacterial plate counts at all points suspected
of bacterial pollution, and at regular space
intervals in the coursses of the various streams
elsawhers.

{2) Measurement of the oxygen content in bacterially
polluted sections and where industrial wastes
enter the streams, with additional measurements
of the Einchamicai Dxygen Demand balew sources
ef industrial and bacterial pollution in order
to estimate the rate of recovery of the streams,
In practice the distribution of algae, fungi and
cartain specles of insects can give an excellent
indication of the conditions in many cases,

(3) Measurement of the amount of silting and turbi-
dity, and their effects on the life of the
Streams.,

(4) Assessment of the present treatment plants, by
relating the estimated minimum stream flow to
the maximum flow of the effluent (provided that
these can occur at the szme time),

(5) The assessment of the pressnt pollution sourcas,
apart from municipal treatment plants.

(b) Conditions eon Sixteen-Mile Creek

The conditions concerning nollution of the
Sixtoeen-Mile Creck can be best described by summarizing the
status as of June 1957, when a biclogical survey of the river
was made, and the present status, becouse two major altera-
tions have taken place since the first survey. One of these
is the use of a new water supply to the town of Filton which
is expected to increase the present supply greatly. The
other is the construction of an addition to the present
treatment plant which will provide 200,000 gallons additionsl
cepacitys, So far as the effect on the biology of the stream
is concerned the chief polluted sections are shown on tha map

"Eiological Conditions of Streams" in the Wildlife section of
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this report. Bacterial pollution which affects human health
was pnot examined during the biological survey.

is of June 1957, the most serious case of
pollution cccurred in Milton. A manufacturing plant dis-
charges effluent into a settling basin aleongside the stream,
but the dike separating the settling basin from the stream
was not adequate and resulted in the stream being polluted
as far downstream &s thes Milton sewage treatment plant.

This was so severs that no living vertebrates or invertebrates
were found in this stretch of the stream,

For several miles downstream from the sewags
treatment plant thers was evidence of severe pollution from
lack of oxygen. Immediately below the plant, no animal
life could be found, but one mile downstream the only life
present was very large numbers of various genera of the family
Chironomidae. This is a common condition in the early
stages of a stream's raecovery from pollution. HNear to the
Forks of the Sixteen-Mile Creek at station AAlal3, there were
several species of relativaly tolerant coarse fish. Below
the Forks, the stream was in falir conditicn down to a peint
below the King Paving Company's plant at Oakville. From
this point to the mouth, the stream was turbid, and nearer
the mouth it appeared to be polluted.

The remainder of the streams in the watershad
showad wvery little pollution.

The Ontario Water Resources Commission is now
making a study of the stream in the area near Milton. The
genaral condition below the treatment plant at Milton will be
greatly improved by the new treatment plant which is now being
completed at the site of the previous one. This plant, which
now serves a population of about 4,000 persons and several
industries, is designed te serve a population of about 6,000
persons. However, it should not be expseted that swinming
would be permitted in the river anywhere in the vieinity of

Milton below the treatment plant. Plans for recreation areas
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along the river below Milten should, of course, be made with
this expected effluent in mind.

It may be expectad that there will be regular
checking of the bacterial and oxygen conditions of the stream
below Milton by the Water Rosources Commission.

The effluent from a manufacturing plant at
Milton was also examined in February and March, 1958, Thera
is 2 settling basin of approximately 2 acraes into which the
<fflusnts pass, for settling and mixing of the zcid and
nlkaline affluents. The conditions in this pond and those
in Sixteen-Mile Creek 320 foet below the outfall are shown in
Table 6. It can be seen from the table that even the concen-
trations in the pond appear to be much higher than is safe,
since at present there is some seepage through the dike and
at times it overflows.

It is felt that every effort should be made to
neutralize the alkaline and acid effluents more efficiently by
the maximum posszible mixing of thom together. The concen-
tration of 11 parts per million of cyanides in the final
effluent on March 11, is, of course, a serious condition.
Thers should be no cyanide in the effluent. The copper and
iron are alsc higher than the proper objectives in a trade
waste, Tha phencl ¢oncentration of B parts per billion in
the stream itself is, of course, far above the recommended
minimum for either fish management or for use in any food
industry. Since this plant may extend its operaticns, its
wastes should be very carefully treated and the stream
regularly tested by the engineers at the plant, The present
settling basin should be cleanad out and daepenzd and proper
measures should be taken to prevent the Ssepage through tha
dike and possible overtopping during the sprirng freshot
or a severe storm. The bank was overtoppad in March, 1958,

at one point.
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Since there will be odditional industry

davelopad in the general neighbourhood of the crossing of
Noe25 highway by No.40l higlway north of Milton, and since
the population of Milton will probably grow rapidly, it is
recommended thet the Conservation Authority establish an
ddvisory Board on Pollution. This Board could bring to the
attention of the Water Resources Commission (through the
Conservation Autherities) any conditions which it feesls should

be examined in detail.

Ja Flooding
Seasonal Tlooding has always occurred in the

rivers and streams of Southern Ontarioc. The steady changs
of land use which ha=s occurred since the sattlement of the
aarly pioncers, however, has produced higher flood peaks

than thoss previously expericnezd. The rate of surface run-
eff has been grzatly inercased by the thousands of acres which
have besn cleared for agricultural purposas. In urban areas,
the water from the spring snow melt and the summer storms 1s
enabled to resch the streaws at a greater speed by acros of
surfaced highways and rooftops, and miles of drainage ditches,
storm sewczrs and drainage tiles., As the development in an
area becomes more intensified, the rate of run-off generally
ineraases unless special consaervation measures are carried
out. Tha exsent of flood damage in an urban area is often
graatly increased by the construction of buildings along the
river bank and on the flood plain. Tha threat of a "super
floed", such as Hurricane Hazel hangs over avary watershed
and unless spz2cial provisions are made to ncooummodate such a
flood as it passes through urban arsas the result will ba
disastrous.

(a} The Flood Threat at Milton

A survey was made of all areas within tha
authority whare flooding was know to occur. With the

exception of Milton, it was found that no serious flooding
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‘problem exists. Even here, little property damage was done
during Hurricane Hazel. Since that time, however, the
Mountain View subdivision has been completed and a new school
has been arected on the fleod plain. These buildings, plus
those of a proposed shopping plaza just upstream from the
Main Street bridge, would increase the property damage at
least thirty times should a similar storm cccur when the area
is fully developed.

The official rainfall recording station nearest
to Milton at the time of Hurricane Hazel was located at
Hornby, where 6.80 inches of rain was recorded during the
forty=-eight-hour period. From the ischyetal map of the storm
it was determined that 5.94 inches of rain fell on the area
draining into Milton. Had the storm been centrad on the
Sixteen-Mile Creek Watershed instead of the northern part of
the Humbar Watershed, which is about thirty miles north-east
of Milten, the average depth in inches over the entire area
would have been B.60 inches during the forty-eight-hour
peried. This possibility, together with the higher peak
flows in the streams which will result from the predicted
urban development in the areas upsatream from Milton, stresses
the seriousness of the flood threat to the town, Since this
threat becomes greater with each succeeding year, it is felt
that the seriousness of the situation cannot be emphasized
Loo Strongly.

It i8 necessary for this study that the flow
in the streams at Milton during the Hagel flood be esta=-
blished. Unfortunately, the present stream gauge at Milton
was erected some time after the flood so no accurate records
are available for Hazel, From high water marks recorded
during the flood, it was possible to survey the approximate
beundary of the area f{leooded and plot it as shown in Figure 5.
Onee these levels were established, the theoretical flow was
determined by surveying the channel profiles and applying

standard hydraulic formulae. Since there is a margin of
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error in this procedure, the flow figures given below must
necessarily be considered as approximate only.

The estimated capacity of the stream channel
balow the Main Street bridge was determined tec be approxi-
mately 1,160 c.f.8.% and the peak flows during Hurricane
Hazel at the C.P.FE. culvert on Tributary W-D and in the
channel below the Main Street bridge were estimated to be 200
c.f.8., and 1,550 Cefess respectively.

Unfeortunately, due to the f{lood occurring at
nignt there is no available information telling exactly when
the twe peaks, namely, at the C.P.R. culvert and below Main
atreet, occurred. Two variables exist.

Firstly the rainfall was likely heavier on
the Tributary W-D drainage area than on that of the West
Branch upstream from Milton. Sacondly, the concentration
time at the Maln Street bridge is approximately twe hours fer
Tributary W=D and nine hours for the West Branch. Because
of the lack of on-the-spot observations the peak of 1,650
¢afa8, ecould have been formed by one of the following com-
binations of flows:-

Firstly, the flow of 1,650 c¢.f.s. could have
cccurred when the tributery peaked at 900 c.f.s. This would
have occurred bhefore the West Branch had peaked and when its
flow was only 750 c.f.5.

Secondly, the peak could have occcurred at any
stage when the West Branch was rising and the Tributary
receding.

Thirdly, it could have occcurred when the West
Branch peaked {unfortunately, the peak flow of the West Branch
could not be estimated due to the lack of the necessary data).

It is unfortunate that a lapse of two and a
half years ocecurred before a survey was made of the flood

problem since this requires that some assumptions must be made

L Cafe3s = cubic feet per second.
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which are subject to error. Chapter 3 covers in detail the
hydrology of the area and also estimates the possible flows
should the Probable Maximum Storm occur over the watershed.®
These figures will be referrsd to later in this section when
the recoumended flood control works are discussed.

(b) Tha Fleod Zenes at Milten

The area inundated during Hurricane Hazel is
shown in Figure 5. For the purpose of this report, the srea
has bean divided into the following three parts:-

{1) The area at Tributary W-D (see water level
profile Figure 2) lying between C.H.R., and C,P.R. tracks
ineluding the Hountain View sSubdivision.

{2) The area in the vieinity of the confluence of
Tributary W=D with the West Branch, just upstream from the
Main Street bridge and up to the C.P.RH. culvert.

{3} The area on the West Branch extending down-
stream from the Main Street bridge to the sewage plant,

Argéa (1) - The flooding in this area was due to the
combined peak flows of Tributaries W-D and W-Di1 exceeding the
capacity of the C.P.R. culvert thereby causing ponding. The
water level rose to the top of the hand-rail posts on the
Woodward Avenue bridge and flooded an area of about 20 acres.
The only damage done was the flooding of four bassments, a
barn and the Woedward Avenue pumping station., When the
flood occcurred in October 1954, the assessed value of the
buildings in the flooded area amounted to approximately
815,000, Since then the construction of 24 dwellings in
the flood plain has increased this assessment to $108,370 in
1957, This does not include the pumping station or the
public school which are also located in this area.

Just upstream from the Woodward Avenue bridge
the stream cuts through the rear of several properties facing

Hiver Placs Cresent. In order to check erosion and reclaim

#*  See Section 4(c), Chapter 3.
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land for larger garden areas, some owners have individually
built dry stone or concrete block rataining walls on the
stream's east edge and have backfilled to depths varying from
4 feet to 7 feet. This has reduced the cross-sectional area
of the channel which, in the event of high flood flows, will
cause either an increased water velocity in the channel or a
higher flood stage.  Should the f{ormer occur, a greater
eroding action will result, and since the stability of the
walls 1s questionable due to the difference in their design,
materials, line and grade, and alsoc the backfill material
and metheds, it is guite possible that one or more might fail,
Should this happen, the depositing of the stone and backfill
material in the stream channel will have a damming effect and
thereby aggravate the flood problem and increase the property
damage .

Thiz section of the stream prasents a serious
threat to the lives and properties of those living in the
flooded zons shown in Figure 5. It is felt that serious
consideration should be given to making this area safe as
soon a5 possible by increasing the capacities of both the
C.P.R. culvert and the stream channel,

Area [2) = This area takes in the flats just up-
stream from the "Forks"™ at the Main Street bridge. The only
buildings which were flooded in this area at the time of
Hazel were the mill and a service station. The area is
still vacant, However, the town zoning map of 1956 shows
this area to be developed as "ecommercial", In view of the
area being lew-lying, and its suitability for development as a
eonsarvation or park area, it is suggested that this zoning
be reconsidered. A park located on the river in this
vicinity would greatly enhance the beauty and aesthetic value
of the town &s well as allow wldening and deepening the
channel to accommodate the expected peak flows. Should this
re-zoning be rejected, it is then recommended that no con-

struction be allowed on the flood plain in this area until a

suitable channel be constructed.
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A corrugated arch eulvert has recently been
placed in the channel downstream from the C.P.R, tracks
to provide an extra access t¢ A new Brewsrs' ratail store.
This culvert lacks tha capacity to handle the peak Hez#l
flow should the C.P.R. culvert be enlarged to prevent ponding
and as such is regarded as a fleod hazard which should be
investigated.

Area {3) - This area stretches downstream from the

Main Street bridge to below the sewage plant. Accurate
details of the extent of damage and flooding caused by Hazel
are unavailable since no accurate account was made at the time
of the flood. The stream did overflow its banks to the
extent shown in Figure 5, however, and flooded a number of
buildings including the sewage treatment plant. S5ince sewars
from homes on the west bank pass through this plant, the water
backed up the pipes and flooded a number of bassments when
the plant was flooded. Channel improvement work and some
diking is needsd to confine the flow to the stream channel
if complete protection is desired in this area.

{c) Proposed Remedial Werk and Costs

Flood control measures are classified into
two general groups, viz., conservation measures and expediunt
Measures. Tha former involves proper land use practices,
reforestation and reserveir storage; while the latter con-
sists of the constructicn of dikes, diversion and channel
improvements, Of coursa, these two metheds can be combined
in all overall flood protection programs.

Sinca thers ars no storage reservoir sites
which would give sufficient protection to Miltom, it is
recommended that the improvement of the stream channsls
through the town be carrled out.

Following is 2 table summarizing the peak flows
at the Main Street bridge and av the C.P.R. culvert on Tri-
vutary W-D as calculated for flood Hazel.  Flows, calculated

by using the unit hydrograph method, are also shown for the
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stream beleow Main Street. These have been calculated for
Hazel as it occurred; for Hazel centred on the watershed and

for the maximum probable storm.

CALCULATED FLOOD FLCWS AT MILTON

Method of Flow Runaff
Flow | Typs of Storm Calculation Cofatio] €251

Hurricane Hazel | Mannings Formula | 1,650 | L4.5

E;i:w Hurricane Hazel | Unit Hydrograph* | 2,190 | 59.
Srrest Hazel centred Unit Hydrograph | 3,230 | 89.2

Bridea on Watershed
£ | Maximum Probable | Unit Hydrograpgh | §,700 |261.0

At
g.P.R. Hurricane Hazel | Mannings Formula G20 |168.0
ul=-
Ters |
i i

% See Chapter 3 - Hydrolegy, Section L - Design Storm
Flov.

The estimated channel capacity of the creek
below siain Street was found to be 1,160 ¢.f.s. A comparison
bagween this flow and those given above emphasizas the
sariousness of the problem. It must be remembered, however,
that the above flows must bs used resarvedly dus to the lack
of reliable stream flow and precipitation records. It is
recomnended that another study of the design flow be made
should . the flood control program discussed below be carried
put at & later date. It is hoped that by that time more
reliable data will be available,

It can be seen from this table and it is known
from hydrologic theory and oxperience that the peak rates of
run-off per unit area increase as the drainage area decreases.
Based on the limited datz, the following rates of run-off for
the purpose of designing the channels at Milton have been

selected rather arbitrarily.
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DESIGN FLOWS AT MILTON

Run-off
Location Area Selected Design Flow
Sq‘;"ﬁi CuS-Me n-!f!si
Above C.P.R. tracks on 5 el 7 300 1,641
Tributary W=D
Above Main Street 37.10 100 3,710
Bridge

These rates are 60 per cent to 75 per cent
larger than those calculated for Hazel and about 10 per cent
greater than that caleculated for Hazel centred on the watershad
and are considered to be the minimum protection that should be
given to this area in view of the amount of residential
development inveolved.

It is proposed that the channel of Tributary
W=D be improved from the C.N.R. tracks to its confluence with
the West Branch: and the West Branch channel be improved f{rom
the C.N.R. tracks to & point 200 feet below the sewage plant.
A plan of this work is shown in Figure 5. The entire creek
bed will have to be lowered between 1 and 4.5 feet in order
to obtain sufficient capacity through the Woodward and Main
Street bridges and the C.P.H. culvert. The transitions
through these restrictions will be concreted since wvelocities
of 1& feet per second are required. Except for two other
sections of the creek, which are discussed below, the rest of
the improved channel will be a straight and uniform earth cut
with 2:{1 side slopes. There will be a smaller channel in
the centre of the main channel which will confine the low
surmer flows to a narrow stream. The slopes and berms of
the large channel are to bs grassed. The maximuu momentary
pecl: yvelocity in the earth sections of the channels is to be
no graater than six feet per second. Profiles of these sec-
tions are shown in Figure 5.

The #50-foot length of stream in Zone (1), just

upstrean of Woodward Avenue will have to be confined to a
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narrow channel by concrete retaining walls and a rip-rapped
bottom. A wide channel cannot be obtained without encroach-
ing on the gardens of the houses facing River Place Crescent.
A momentary peak velocity of 10 feat per second for the design
flow is expected.

The other section of the stream which will have
to be concrete-lined lies on the West Branch between Main
Street and Martin Street, Existing buildings seriously
encroach on the watercourse thereby restricting it to a very
narrow channeal, The drainage area above Martin 3treet bridge
is 31,67 sqguare miles which would produce a peak flow of
3,167 c.f.s. should a run-off of 100 c¢.s.m. occur,

The West Branch from the G.H.R. tracks to the
Martin Street bridge should be widened. The Martin Street
bridge and the swall service bridge about 100 feet further
downstream would have to be replaced. The arch culvert on
Tributary W-D just below the C.P.R. culvert would also have
to be replaced with a bridge spanning the proposed channel.

4 preliminary cost estimate of the entire
project amounts to $445,000. The actual project could be
constructed in stages over a period of ten years or more, but
immediate steps should be taken teo acquire the necessary
right-of-way for the channel improvements followed by work on
the erucial areas. These are the C.P.R. culvert, the lined
channal behind River Place Crescent and the West Branch below
Main 3treet, in that crder.

There is another ares which has bean subjected
to slight flcoding in the past, On the east side of No. 25
hiz'way (as it enters Milton from the south) iz a ditch which
carries the run-off from an area of 2.28 square miles., During
the spring and heavy rainstorms this diteh freguently spills
over its banks and floods parts of the highway and neighbouring
farmland, It iz estimated that this ditch should be designed
to carry bstween 700 and 800 c¢.f.s. and every effort should be
mode to préevent any further encroachment or restriction of

this watercourse.,
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Le Available Water Storage

Consideration should be given to the various
methods of conserving a larger percentage of the annual pre-
gipitation in order to meet the future water demands of the
area. By storing the excess run-off in either underground
or surface reserveirs, we not only ensure future supplies,
but also reduce soil ercsion and the {lcod peaks. The sur-
face reservoirs alsc provide facilities for recreaticn as
well as ensuring summer flow in the streams and providing
a better habitat for wildlife.

Water conservation takes many forms. It
requires the knowledge of land use and forestry specialists
as well as that of hydrometesorologists and engineers. Tha
overall plan should start at the headwaters of the watercoursa,
where, with proper land use and forestry practices, the
reliability of the source can be assured, Contour ploughing,
strip cropping, mulching, referestation and the proper care
of woodlots, all combine to slow down the run-off. With
propar field husbandry the infiltration rate can be increasad
thereby inereasing the amount of water recharging the aquifer,

It must be realized, however, that the corract
drainage of land being used for crop production is essential,
For maximum plant growth, it is necessary that a sell has o
desp rooting zone which is easily penetrated by alr, water and
roots, It should be able to hold sufficient water [or plant
growth but alspo allow the axcess to pass through it. Teo
achieve this condition, many lands are artificially dralinad
by ditches or clsy tiles, |Urban arsas are similarly planned
to drain quickly during the spring thaw and heavy rainstorms.

Where the drainage of zn area is severe or
excassiva punping {rom the agquifer causes an overdraft or
lowering of the water table, excess run-off should be conserved
by either artificially recharging the aquifer or by construct-
ing surface reaservoirs., This chapter will deal firstly with

ground-water storage end, secondly, with surface storage.
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(a) Ground-Water Storage

Ground-water is only that part of the subter-
ranean water that occurs where all the pores in the containing
meterials are saturated. This "saturated zone"™ may extend
up to tha land surface in some places such as swamps, s tream
bads, etc. At all other places, the zone extending from the
saturated zone surface to the land surface, is called the
Wzone of asration”. A certain amount of water is always
firmly held in this zone by molecular attraction and is not
available for withdrawal. Wells, therefore, have to be
drilled through this zone and into the saturated zcne before
any water is available., The depth to the awvailable water
may vary anywhere from a few inches to hundreds of feet.

The pores within the rock and soil materials,
which contain all subterranean water, vary greatly in size,
from microscopic interstices in clay or silt soils to huge
gaverns in liuestone formations. The ability of a material
to hold and yield water is determined largely by the charac-
teristics of thess pores and the arrangement, shape and degraae
of assortment of the particles. The more porous the materinl
is, the greater is its capacity to absorb, held or yield water.

The soil zone of the earthTs crust is generally
gquite porous and is particularly adept to retaining water.
This is of primary importance in the growth of crops and
sonsaquently good agricultural practices endeavour to build
up these gqualities. These practices result in the additioen
of organic matter to the parent rock materisl which is similar
to that in the underlying zone. This develops a good food-
and-moisturs medium for plant growth which is more proficient
than its parent material in both the amount of water it can
hold against the pull of gravity, and in the amount it can
transmit without damage to itself when the precipitation
excoads its molisture requirements. It wust be remembered
that the soil itself does not yield water to the wells; but

through it must pass a large part of the water that eventually
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becomes available for man's use. The underlying strata can
yield water to wells only if the soil or other surface material,
which has first czll on the water, is able to release a2 part

of it to charge the water tabkle. Thus the amount of water
stored in an underground basin depends not only on the annual
precipitacion over the area, but alsc on the porosity of the
underlying strata and the condition of the surface soil layer.

Thess vast subterranean reservoirs in the aarth's
erust can be drawn upon to meet man's need for water. This
has been done for many centuries and until recent years this
practice had little or no permanent e¢ffect on the level of
the ground-water storage. Since the advent of deep well
pumps of enormous capacity and the concentration of population

n huge cities and towns, theres have besn c¢ases of the with-
drawal from the agquifer exceseding the natural recharge. Where
this has been allowed to continue unchecked, the source has
evantually failad.

The subterransan reservoir should be considered
in the same light as a surface reservoir. The latter is
filled with run-off during periods of high precipitation and
the accumulated storage is used for various purposas during
parieds of little or no precipitation. This reducnes the
nmount of water in storage but thereby increases the storage
available to absorb future precipitation run-off. This method
of "hook-keeping" should also be applied to ground-water
roservoirs, Where large quantities of water are being removed,
sbsarvation tast wells should be used to study the fluctuations
of the water table so that any serious overdraft can be obsorved
As long as the water tzble rises each year to its original
high level during the spring break-up, ne serious problem
gxists, \Where the withdrawal exceeds the recharge, steps
should be taksn to either curtail the pumping rate or rechirge
the aquifer artificially.

Since the Sixteen-Mile Creck Watershed has few,

if any, cconomical surface storage sites, it is recommpended
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that an investigation be mhde into the potential subterranean
storage. Should a suitable aguifer he found in the upper
reaches of the watershed it might be possible to store much
of the excess spring run-off by recharging the aquifer through
artificial seepage pits. To do this, a geological survey
of the area and A study of the fluctuations of the water table
by mzans of observation wells would be necessary in order to
obtain the necessary data.

It might be argued that this is not necessary
at the present time due to the adequacy of the existing watar
supplies. It must be remambered, however, that other com-
munities in the nearby countiss have expericenced phenomensl
growth during the past 15 verrs and there is ne reason to
suppose that this should not happen in the Milton srea,
cspacially since the construction of the naw Highway LO1 is
now wall under wny. JBilton is already having te bring water
for some distance from a point west of the town, so it should
appear reasonable to suggast that 2 study be made soon.

{b) SBurface Storage

Tha Sixteen-Mile Creek Watershed was axamined
from topegraphic maps and it was found that there are very
few, if any, suitable reserveoir sites which would provide low-
cost storage. This is partly due to the flat topography of
the upper reaches of the watershed, and partly due to the very
stoep stream gradients which requirs a high dam in order teo
obtain any length to the reservoir,

An investigation of three sites selected in the
lower part of the watershed, revealed a high unit cost dus to
the narrowness of the confining ravines and the steepn stream
gradients. These three reservolrs would have an approximate
combined storage of 35,000 acre feet; however, the noed for
this atorage does not justify the cost at this time, Their
value ag a flood control measure is minimized since they are
located downstraeam from the flood danger point at Milton.

It is possible, however, that with the urbanization of the
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surrounding area, the future demand for water supplies might

be great enough to justify such an expenditure,

During the investigation of the flood problem
at Milton, consideration was given to the possibility of
constructing flood retention reservoirs upstream from ths town,
thereby reducing the peask flows, Two sites of small storage
capacity were investigated, These, plus the three larger
reservoirs mentioned above will be discussed in detail below,
The reservoir data is to be found in Table 7.

Reservoir Sites:
(1} Glenorchy

The Glenorchy site lies just east of the hamlet
of Glenorchy in Lot 20 of Concession II N, Trafalgar Township.

The creek flows through a deep, heavily-wooded
ravine which would require a 76-foot dam wall to store 5,900
acre feet of water at & maximum depth of 70 feet, The earth
£i111 structure would be 450 feet long and would be eguipped
with concrete spillways. The drainage area covers 77.2 square
miles and the reservir created will cover 155 acres. The
water level would be raised to the 572-foot elevation which
would reguire the raising of two roads.

The preliminary estimated cost is $2,773,000
which gives & unit cost of $4,70 per acre foot, It is felt
that this high unit cost rules out the construction of the dam
at this time,

(2) The Forks

The Forks is the largest dam investigated on the
watershed, storing approximately 12,900 acre feet, The site
is located on the Main Sixteen-Mile Creek just below the "Forks"
in Lots 24 and 25, Concession I N, of Trafalgar Township.

A l26-foot earth fill dam is required, with &6 fest
fresboard allowarnce thus giving a 120-foot depth of water, It
would be 1,180 feet long and cost approximately #8,500,000,

This gives a unit cost of 2659 per acre foot which, once again,

iz far too high to prove economical.
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The stream at this point passes through a& deep
heavily-wooded ravine and drains a tetal of 127.3 squarz miles.
The reservoir surface would cover an aresa of 299 acres when
the water level reached the maximum allowable elevation of
560 feet. At this elevation, five roads would have to be

raised so as to prevent fleoding.

(3) Bovne
The last of the big projects lies in Lot 26 of

Concession II N, Trafalgar Township.

This dam iz ruled out at the present time
because of its high unit cost. The earth fill wall would be
90 feet high and 700 feet long and would create a 130-acre
reserveir storing 5,658 acre feet. The preliminary cost is
estimated at $4,100,000 or a unit cost of £726 per acre foot,
which far exceeds the economical unit cost for large dams.

{4) Milton West

This site is located in Lot 2, Concession II,
Faquesing Township. It was investigated mainly for floeod
control reasons in the hope of providing adequate protection
for Milton,

This site lies north and slightly west of the
town on Tributary W-D which confluences with the lWest Branch
just upstream from the Main Street bridge in Milton,

Unfortunately, the surrounding topography is
fairly flat and only a 12-foot dam could be constructed at
thiz point. Allowing 2 feet for freeboard, it is possible
that approximately BO acre feet of storage could be cbtained.

The cost of the dam i= estimated at $43,200 but
this figure does not include the cost of purchasing approxi-
mately 24 acres of land for the construction of the reservoir.
It is quite possible that the total cost will be more than
double the %43,200 figure, especially since the reservoir

would flank the new LOL highway.
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(5) Milton East

This site is located north of ¥ilton and east
of Highway No., 25 in Lot 1, Concessicn III, Esquesing Township.
The dam would be a 260-foot earth fill structurs and 20 fest
high. The maximum water depth and the maximum reservoir
water surface area would be 15 feet and 14 acres respectively,
giving a storage capacity of 90 acre feet,

The surrounding area is fairly flat and lies
just south of the new No. 401 highway. The preliminary cost
estimated of the dam structure is $63,300 which gives a unit
cost of £703 per acre foot. This cost will be greatly in-
creased by the cost of acquiring approximately 20 acres of land
in the area to be flooded.

The construction of the two small reservolrs
above would provide storage for epproximately 170 acre feet.
The wvalus of this storage as a fleod control measure 15
discussed in the section of this chapter denoted to Fleood
Problems.

it the presont time, it is felt that none of
these five reservoirs can be strongly recommended. It is
quite possible, however, that future demands for water will
warrant the construction of these projeets and therefore it
iz sugpested that the Authority consider purchasing the ro-
guired land now while land prices are reasonable. This land
could Ba used as recreation areas until such time as it is
dzemed necessary to construct the raservoirs. The locations

of these reservoirs are shown in Figure 1,



Leaking downstreom ot the Glenorchy domtise from rood crossing. Broken line indicofes
top of possibla dam af thit sime.

Bonoramie vigw of the area which would b flooded it the Boyne dam ware tonsirucied,



CHAPTER 5
COMMUNITY PONDS

With the growth of population and greater
demands being placed upon the resources of the provinee, 1t
is essential that conservation planners fully appreciate the
need for setting aside areas for recreation and relaxation,
Tee often, where new residential sub-divisiens and industrial
developments are taking place, the aesthetic has been gacri-

iced due to economic rﬂasnnﬁ; It is the Conservation
Autnoritv'!s duty, therafore, to take every possible opportunity
to scquire and preserve, for future generations, the natural
beauty of certain areas.

As part of this scheme for recreational
develepment, it is recommended that the construction of com-
munity ponds be given serious consideration. Not only does
such & pond act as a water conservation measure, but it also
provides fire protection should it be located near a rural
community or valuable wocdlands. These ponds are not unlike
farm ponds, in that, instead of providing facilities for just
a single family, they serve a larger group of people. Should
the location be of & suitable size, it can also be used by
residents of the larger towns on the watershed where similar
facilities are lacking. People enjoy "taking ofi™ to the
sut-of-doors, especially during the summer months when they
can go swimming, boating, fishing or picnicking. Community
pards, therefore, are necessary in order to provide citizens
wizh such faeilitics which are otherwise quite often located
great distances from their homes. Not only do they possess
the above-mentioned assets, but they alse preserve the beauties
and health-giving attributes of nature, which tend to be all
toe fast disappearing before the rapid growth and expansion
of our industrial communities. Since the Sixteen-Mile Creek
Authority is strategically located in a vast potential indus-

trial area, it is felt that steps should be taken now to build
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comminity pond areas while land prices are still within reason
far such developments.

Several factors should be kept in mind when
considering the selection of a community pond site. Firstly,
easy accessibility and close proximity to the community is
essential. Secondly, the facilities should be able to
adequately accommodate the expected size of crowd, The water
feeding the pond should be free from pellution, and warm enough
for comfortable swimming. The surrounding land should provide
adequate picnic and parking space so as to prevent the blockage
of roadways. Provision should be made for sanitation and
garbage facilities, and consideration given to the construction
of change rooms and refreshment booths. Finally, the area
should be made free of hazards which might endanger those using
the area for swimming, skating, playing games, hiking, etc.

Suitable community pond sitas are often found
at old abandoned gravel pits or quarries which have been
flnoded by springs. Quite often 2 small dam, placed across
a stream at a suitable leocation, will create a fair-sized pond
for recreational purposes. In the past, dams were built to
store water te be used for power in numerous mills located
across the province, Usually these mills were built close
to a town or village, and for this reason the mill-ponds offer
much as & potential community recreaticn centre. Since
glactric power has replaced water power in numerous instance s
many of the dams have been nsglected, and in some cases have
been washed away altogether. Becausea of their historical
valua, steps have besen taken on other watersheds in the
province to restore the mills as well as their dams, s¢ as to
provide additional interest to the area. In some cases, the
mills have been converted into museums where relics of the
pioneer days are on view to the public.

The following list describes a few possible
comnunity pond sites which were observed during a prelimipary

survey of the watershed. Figure & shows their location on
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a map of the Autherity. It is hoped that the Authority will
aneourage the development of these and other possible sites

should a more detailed survey indicate their suitability.
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LIST OF COMMUNITY POND SITES

F = possible pond sites
E = existing pond

N = natural pond

RAFALGAR TOWN3HIFP
‘=1 Middle Road - Lot 19 Concession IS

An excellent site for a large recreation area,
. temporary dam, (with a concrete sill and wooden flashboards)
bout 60 feet wide and 5 feet high would create a pond 50-120
eet wide and 1,000 feet long. The stream bed would have to be
redgod a little. There is plenty of scope for various activi-

des such as playing fields, walks, archery, etc.

‘w2 Highway Ne, 5 - Lot 22, Concession IS

This site is about one mile upstream from site P-1
nd gould be combined into one large park area if the entire
alley could be acquired. The area is well wooded and quite
‘lat, A pond could be created by constructing a temporary dam
weross the main stream, There is plenty of parking and picnic
ipace and there is good access from Highway No, 5.

=y LGWET Forks = Lot 25, Concession IIN
Another good site for a large fecreation area is

ocated about a mile below the confluence of the East and West
iranches (the "Forks"). A temporary dam 5 to & feet high and
100 feot wide would ereate a pond approximately 300 feet wide
ind 1,300 feet long containing a fair-sized island in 1ts centre.
‘hera is adequate space for playing fields, parking, etc. The

*loed plain,however, iz very stony and some levelling would be

sequirad,

=4 Upper Forks - Lot 1, Concession III

This site is already developed to some extent as a
wrivate recreation area, It is located on the West Branch about
nalf a mile upstream from the "Forks", Bathing facilities would
be greatly improved by the construction of a small temporary dam,
The surrounding area is very pleasant and has adequate parking

faeilities,
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N-1 Drumguin Seuth - Lot 1 Conc¢essien VI
There is a small natural poeol at this peint which
is already being used as a "swimming hole", It could be improwed
by some dredging. There is sufficient flat land surrounding the
pool which could be developed into a very pleasant small picnic

ared,

P-5 Drumquin - Lots 5 & 6, Concession VII

This area surrounds the confluence of the Middle and
Fast Branches, It is possible to create one or more small
ponds by constructing temporary dams. There is plenty of space
available for development but unfortunately the area lacks shade

trees and is not as pleasant as some of the other sites mentioned

in thisg list.,

E-]1 Milton, Lot 1k, Concession II,

A fairly large mill-pond is located almost in the
centre of Milton, Although the location 1s suitable for a
community pond site, it is limited by the commercial development
of tne area. It is doubtful whether sufficient surrounding

land ¢ould bte acouired at a reasonable price.

ESQUESING TOWNSHIP

I'-f Hornby West - Let 1, Concession VI

This is a very pleasant area which has great
potential as a roadside racreation area. Unfortunately, the
gonstivetion of a large pond is not possible although a temporary
dam 30 foet wide and 4 feet high, would create a pool from 20 to
B0 feet wide and about 300 feet long. There are about 10 to 20
geres of beautiful park land which could be easily developed.

This site should be among the first given consideration.

P-7 Milton North - Lot 1, Concession II

Thiz site is not suitable for the construction of a
inm due to the flatness of the surrounding area. People do swim
in the ereek at this point and these facilities could be greatly
improved by creating one or more pools in the stream bed by dredgie.
The surrounding area is quite pleasant, both on the North and the

south side of the road.
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-8 Mansewood West - Lot 8, Concession III
4 temporary dam, 5 feet high and approximately
30 feat wida;wnuld ereate a fair-sized pool in very pleasant
surroundings, There is adequate land available and the area
s well wooded, It is located right on Highway 25 which would

mke it an ideal roadside pieniec spot,

-9 Scoteh Block South - Lot 10, Concession II

The stream has quite a steep gradient at this point,
jowover, & small pond could be created by the construction of a
mmall weir, Unfortunately, there is not a great deal of space
yvailable for parking or playing fields. The area is well

moded and quite pleasant.

>-10 East of Halton County Forest (Cox Tract)
Lot 10, Concession 1.

This area is very thickly wooded and quite isclated
ind would be ideal for a camp-site development rather than a
sommunity recreation area, A pond could be created by the con-
struction of a small weir at the site which was investigated.
fowever, there are probably other suitable sites in the vicinity

shich should be considered.

ViLSSAGAWEYA TOWNSHIP

P=11 Milton Heights - Lot 4, Concession VI

This site has pleasant surroundings and has poten-
tialitias as a small camp site. A small pool has already been
sreated by damming the stream with rocks; however, this could be
greatly improved by dredging the stream bottom and constructing
s more substantial dam, It is not recommended as a large

community recrsation area.

P-12 Campt2llvillé Horth - Lnts 7 and 6. Concassion V.,

Thig 4is an excellent piece of tree covered land
govering approximately 200 acres which would make &an ideal

canservation area, An attractive waterfall (Hilten Falls) lies
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mite a distance from the nearest main road and just downstream
rom an old mill dam in Lot 8. The pond could be restored by
wilding a sevendbot dam approximately 30 feet wide at the old
tite.

An alternative site lies further downstream in
ot 7, Here, where the area is well wooded, a long concrete
reir placed downstream nf the confluence of the two streams,
muld ereate 4 large community pond, This area is quite

ietractive and should be among the first considered,

=2 Campbellville Bast, Lot &, Concession IV.

This mill-pond is located on a winding and
dcturesque county road just east of the village of Campbellville,
'he pond is guite large; however there are guite a large number
f srags which would present a danger to swimmers and boating.
he railroad to the south of the pond restricts any devalopment in
:hat direetion, while the mill to the east, and the road to the
worth close off most of the pond's boundaries. Thore is a
mmall acreage to the west which could provide limited reocreational
facllities,

The mill is still operating; a fact which should
se taken into account when comparing this site with others in the

ired,



CHAPTER &
SUNMARY

This repert has examined the physical characteris-
tics of the Sixteen-Mile Creek Conservation Authority and has
brought to the fore some of the problems which exist and which
are likely to arise in the future due to the development of the
watershed.

Chapter 1 discloses that the huthority covers an
area of 159 square miles and is populated by 29,967 persons.

The terrain and the various water-courses are discussed, as well
as the proportions of the various townships which make up the
Authority.

Chapter 2 presents an interesting review of ex-
tracts from known records of former floods. These include
sketchy reports taken from old newspaper files and diaries
kert by the sarly settlers and travellers of the area, as well
as more detailed reports found in later records. Although
chese do not supply us with reliable flood data, they do indi-
cate that floods are known to have occurred as far back as
1797 and that the extent of damage caused 1s increasing as urban
development increases.

Chapter 3 deals with the hydrolegy of the area
and stresses the necessity of keeping up-to-date and reliable
records of stream flow and precipitation. Unfortunately, such
records have not been available for the Sixteen-lile Creek
until just recently and consequently the estimated peak flows
for Hurricane Hazel had to be developed from basic hydreloglc
prineiples, coupled with past experience on other similar water-
sheds. Thus, the figures given have to be used with caution
and it ie recommended that before any major flood control works
are started, a further study of the stream flows should be made.

Chapter 4 discusses the water problems arising
in the area, viz. pollution, flooding and available water

supplies. Generally speaking, the streams in the Autherity are
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not badly polluted; however, it is pointed out that this might
change as the expected industrial development of the area
cccurs. There is a manufacturing plant in Milton which is at
present discharging an effluent, hzrmful to aquatic life, which
iz making its way to the streas ¢nl it is recommendad that this
condition be remedied. It was peinted out that, although the
town's sewage plant was overloadea at the time the survey was
mede in 1957, the condition of the stream will be greatly im-
proved by the completion of the new plant, which 18 at present
undsy construction.

The important water problem occurring on the
watershed is floocding. Even this is not too serious; however,
it is pointed out that unless special works are undertaken
soon, the prasent position will detericrate as urbanization
spreads. The only sericus fleooding which has occurred to date
is in the town of Miltoa. Fortusately, the town has not yet
suffered from the maximum storm which could cceur in this area.
It is felt that should such a storm cccur the destruction
caused would be diszastrous. To remady this, a system of
channel improvement works and some diking is necessary. The
prelininary cost estimate of these projects 1s Slde 5,000 .

It has been pointed out that due to the lack of
sufficient reliable stream flow data and precipitation records
it 18 important that a further hydrolegic study of the area be
made prior to the construction of the flood control works. It
is hoped that by that time more suitable records will be avail-
able.

Chapter 4 also deals with the amount of available
water storage knowvn to exist in the Autherity. It states that
there are no large reservoir sites which would provide economi-
cal storage today. With a changing economy, however, it is
possible that the construction of the dams listed might be
fustified by the increased demand for water. It is possible

that underground water supplies might be exploited to a larger
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extent in the future. It is recommended that a study be

started to find out the potential of this source and the possi-

bility of artificial aguifer re-charge to supplement this supply
Chapter 5 expresses the need for setting aside

areas for recreation and the advantages of establishing

community pond sites. These ponds not only provide recreational

fapilities for the local population but alsc act as consarva-

tion storage reservoirs which can be drawn on in times of emer-

geney. A list of a number of suitable sites has been prepared

=nd it is hoped these will be developed in the near future.
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CHAPTER 1
INTRCDUCTION

The wildlife of the Sixteen-Mile-Creek Water-
shed is of no great economic importance. The money derived
by the few fur trappers from sales of fur and the recsipts
from township licences to shoot pheasants and other game are
the only direct sources of income from wildlife.® There is,
of course, a fair amount of business carried on with mutual
benefit to the sportsman and the sporting goods dealer.

The watershed not only includes a part of the
Niagara escarpment but also an area of rough land with a high
percentage of woodlands and a series of excellent springs
above and below the escarpment, which provide water of good
temperature for broock trout fishing.

The part of the watershed along the edge of
the Niagara escarpment (or cliff) is very spectacular and
lies almost midway between Toronto and Hamilton. The area is
therefore visited by considerable numbers of people, includ-
ing hunters looking for upland game, fishermen seeking fish,
and a growing army of naturalists interested in the opportu-
nities to see and enjoy the fine views and the varied forms
of animal and plant 1life,

Tha watershed has also much agricultural land
of exceptionally high quality, and twe deeply carved river
channels,

In the north-western part of the watershed,
by careful handling of the wildlife habitat and by managing

their numbers, wildlife populations should have no adverse

*# Trwnship licences to hunt pheasant, foxes and rabbits
(including the Burcpean Hare) are required in all of
the three townships included in the area, In most
cases this does not apply to a farmer shooting on his
own land. The small section of Nelson Township in the
watershed is of course now a part of Burlingten, and
is not subject te the same regulations.
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effect on most good land use practices. Here the best farm
husbandry and the best methods of handling woodlands go hand
in hand with good conditions for most species of wildlife.
The pereupine, the beaver and the meadow mouse (with occasional
aid from other mice) seem to be the only species which come
into serious confliet with man's interests.

On the exceptionally rich lands of the Peel plain
it is more difficult to Jjustify the production of wildlife,
ether than those insscts needed for pollination and some birds
which ecat weed seeds or destructive insects. In such areas
those who wish to have wildlife en their land have usually to
sacrifice some of the land's produce orf productivity.

Planning for wildlife in Ontario is already the
full-time occupation of an entire division of the provincial
Department of Lands and Forests. A District Biclogist at
Hespeler and a group of Conservation Officers strategically
placed through the country provide advice to the average
gitizen. The present report, based on a short-term examina-
tion, deals only with a few specific problems in the water-
shed and a single problem, improving the farm for wildlife,
which is of more general application in some parts of ths
watershed.

The specific subjects discussed in this report
are the econditions of the streams for fishj the birds and
mammals that may be found in the watershed; and the pollution
of the Sixteen-Mile=-Creek from Milton to Oakville. The last
of these subjects, as it is so closely associated with other
problems of hydraulics, will be found in the Water section

of this report,



CHAPTER 2
FORMER SPECIES

At least six species of mammals which probably
were found in the Sixteen-Mile Creek Watershed at the time of
settlement no lenger occur in it, These are the Marten,
Fisher, Wolverine, Timber Wolf, Canada Lynx and the Wapiti or
American Elk, The Cougar may alse have been present, The
Bobeat or Bay Lynx may still cccur rarely in the northern
forested part of the area,

Among the birds which were permanent residents
at the time of settlement the Wild Turkey may have been found
in the watershed, Its Iormer range in Cntario extended north
and east to Lake Simcoe, The Bobwhite was listed by Brooks#*
in 1906 as 'occasional only", The Passenger Pigeon, whose
vast flocks surprised the early ssttlers, is extinct. The
Sixteen-Mile Creek Watershed lay almost in the centre of the
Ontario nesting area. The numbers of these hirds are con-
sidered to have fluctuated widely, but it is well known that
they were present in very large numbers in the watershed about
1860, Bags of from a few to 130 birds with a single gunshot
have been reported. The Reverend G. W. Vare, resident at
Oaxville wrote as follows:

"The author himself has seen countless thousands
\of pigeons) flying over his house in an immense
black cloud; they fall easy prey to sportsmen,
and are captured by the hundreds in their rets."+
The following account is also abstracted from Mrs, Hazel
Mathews! "Oakville and the Sixteen":
"The section of Qakville along Dundas Street
between Ceorge's Square and the mill, and east through
Anderson's bush, is described by Williams (J, A
Williams) as'the place where we gatherad in the spring
and fall with our old flint-lock muskets and shotguns,

to fire at the millions of wild pigeons which used to
fly over the town!",

* Brooks, Alan, "Birds of Halton County", Untario Natural
Selence, Bulletin No.2, 1906,

t From Ware, G.W,, "Canada as it is", Llonden, 1847,
Eunted by Mrs, fiazel C. Mathews in "Oakville and the
Sixteen", University of Toronto Press, 1953,



e
The last large flights occurred about 1869,
The numbers of Passenger Pigeons declined rapidly after 1870.
It is now generally considered that the decline was causzed
as much by the reduction of the natural habitat and food, the
hardwood forest and beech "mast" which the pigeons needed,
a3 by the intensive shooting and trapping. The last record
of breeding of these birds in the watershed was of a few
pairs in Nassagaweya Tewnship, near Campbellville, in 1886.%
t is not likely that the species cccurred at all in the
watershed after 1905, at the latest,

There are numerous references to great runs of
Atlantic salmon in the Sixteen-Mile Cresk, An area of land
close to the river mouth was long retained by Indians under
the terms of the Mississauga Purchase of 1805. This was
chiefly because of the value of the river as a salmon fishery,
This matter is discussed in greater detail in thas Histnrical
section of this report.

The river must originally have been excellent
for the spawning of salmon, This is indicated by one of the
early names, the "CGravois" or gravelly river, An early 18th
century map shows it as the "Riviére au Saumon"t (salmon),

"Waggon loads of beautiful salmon taken out
there" is a typical description (by Wm. Howes) of the former
numbers, Mr, Howes also said, "They were speared with pitch-
forks, but the dam spoiled all that,"#=

The major factor which caused the disappearance
of salmon from Lake Ontaric is not known, The chief causes
are considered to be the presence of high dams, the silting of

the inshore waters of the lake, the destruction of spawning

*

Michell, Margaret H., "The Passenger Pigeon in Ontario®,
E;yal Ontario Museum of Zoology, Publication, Toronto,
35.

t Mathews, Hagel, "Dakville and the Sixteen", University
of Toronto Press, 1953,

*% T"Oakville Star", 1911, recollections of Wm, Howes, also
quoted by Mrs, Hazel Mathews in "Oakville and the
Sixteen”, University of Toronto Fress, 1953,
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beds by the great quantities of sawdust and bark, and the
intensive commercial fishing by nets and spears. Several
mill-dams were built »an the Sixteen-Mile Creek between
1830 and 1850, There is little doubt that salmon were rapid-
ly declining in numbers in the creek during the forties.
Salmon runs in the Credit were "only a memory™ by 1B855.% The
same is probably true of the Sixteen-Mile Creek,

Of the former reptiles, the hog-nosed snake,
(not a venomous species) was almost certainly found formerly
in the Sixteen-Mile Creek Watershed. The last Toronte record
was of one taken in 1907.+ The Mississauga rattlesnake is
also considered to have been fairly common in this part of
Southern Ontario and was probably found in the watershed at

least along the rocky escarpment edges,

* Forster, J.W,L., "Under the Studio Light" K 1628, p.lk.

t From the records of E,.B.3, Logier, Associate Curator of
Herpetology, Royal Ontario Museum, Toronto,



CHAFTER 3
FRESENT SPECIES

1. Introduction

This watershed is visited by a considerable
number of hunters looking for upland game birds (chiefly the
Ring-Necked Pheasant) in season and also hunting for the
Ruffed Grouse, the Red Fox, the European Hare, the Cottontail
and the Groundhog, There is also much interest in all the
animals of thiz area because there are a great many field
naturalists living in Hamilton and rarnnta and in the area
between these centres of population. Hence the wildlife of
the Sixteen-Mile Creek region is better known than that of
most other parts of the vrovince, The high, wooded bluffs in
the northern sections and the sides of the deeply-carved
valley lower down the river provide cover and food for many
species, The shoreline of Lake Ontario attracts many water-
fowl and shorebirds and is also on the migration route of many

species of hawks,

<. Present Mammals
The following list includes those mammals which

have been recently collected or chbserved in or near the water-
shed and other species which, from their general range, are
considered to be certainly nresent, The arrangement and
terminology of the list fellow those of "A Provisional Check-
List of the Mammals of Ontario™, The survey is indebted to
Dr. R. L. Peterson, Curator of Mammals, Royal Ontario Museum,

for assistance in the preparation of this list.

MAMMALS OF THE WATERSHED

COMMON MAME SCIENTIFIC HNANE REIMARKS
Cinereous Shrew Sorex cinereus Trapped 1957
Y Smoky Shrew Sorex Iumeus From rattlesnake
: Foint
I Water Shrew Sorex palustris From Freelton,

Reported 1958 from a
branch of the Credit Hiver.

# Downing, S.C., "A Provisional Check-List of the Mammals
of Ontario", Royal Ontario Museum 1948
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Mammals of the Watershed (continued)

COMMON NAIE

Pigmy Shrew
Mole Shrew
Hairy=-tailed Mole
Star-nosed Mole
Little Brown Bat
Long=-eared

Brown Bat
Least Brown Bat
Silver-haired Bat

Pipistrelle
Big Brown Bat
Red Bat

Hoary Bat
European Hare
Varying Hare
Cottontail

Black or Gray
sguirrsl
Red Squirrel

Woodchuck
or Groundhog
Eastern Chipmunk

Eastern Flyving
aquirrel
Northern Flying
Squirrel
Beaver

Deer Mouse

White-footed Mouse
Bog Lemming
Muskrat

Meadow Mouse

House Rat

House Mouse

Meadow Jumping
Mouse

Woodland Jumping
Mouse

Forcupine

Brush Wolf
Red Fox

Raccoon

Ermine

Long-tailed Weasel
Mink

akunk
White=-tailed Deer

SCIENTIFIC HALME REMARKS
Hicrosorex hoyi
Blarinz brevicauda Cormon 1957

Parascalops breweri From Norval
Condylura criscata

Myotis lucifugus

Common

Myotis kKeenil

Myotls subulatus

Lesionycteris
noctivagans

Pipistrelius subflavus

Eptesicus fuscus Common

Lasiurus borealis

Lasiurus cinereus From Erindale

Lepus suronaeus Common 1957

LeEus americanus
aylvilaFus oridanus From Lorne Park

Common 1957
Seiurus carolinensis Abundant 195857

From Terra Cotta
From Port Helson

Tamiasciurus hudson-

icus Common 1957
Harmota monax Common 1957

From Ferndale

Tamias striatus
Common 1957

Glaucomys volans

Claucomys sabrinus

Several removed
in 1957
Common 1957

Common 1957

Castor canadensis

Paromyscus manicul-
atus

Peromyscus leucopus
nagtomys codper

Ondatra EiEEtHECE

Microtus pennsyi-
Vanicus

Rattus norvegicus

Hus musculus
Zapus hudsonius

Common 1957
Very common at
times

Napaeozapus insignis From Freelton

Erethizcon dorsatum Several seen in

1957
Canis latrans
pes fulva Several seen in
1957

Procyon lotor Common in 1957
ustela erminea

ustela Irenata
Mustela vison
Mephitls mephitis

Ddocolleus vVirgin-
anus

Very cormon
Several seen in
1957

X Specimensg from the watershed are in the collec-
tions of the Department of Mammalogy, Division
of Zoology & Palaeontology, Royal Ontaric Museum,

Toronto,

Y Museum specimens from nearby (cited) areas are
in the asbove museum's collections,
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3., Birds

At least 220 species of birds either breed in,

migrate through, or visit the watershed. Almost without
exception these would be the same species which have already
been listed in published reports concerning adjacent or nearby
watersheds, It is therefore considered that a more useful list
would ineclude only those species which are known to spend the
summer in the watershed, to wisit it in winter, or to be perma-
nent residents, All birds which merely pass over the area
in migration are therefore excluded from the following list,
which is based on records made by Dr. George Peck, of Oakville,
Mr. Hubert Mocore, formerly of Nassagaweya Township, and Mr.
James L. Baillie, Research Assistant, Department of Ornithology,
Division of Zoology and Palaeontology, Royal Ontario HMuseum,
The arrangement and names are from the Ameriean
Crnithologists Union Check-List (5th edition, 1957).
A puide to the list follows:
Permanent Resident
Summer Resident

Winter Resident or Winter Visitor
Breeding records available

FR
=h,

WV
g

W Em

SUMMER AND WINTER BIRDS OF THE WATERSHED

YV Horned Grebe Goshawk

#* Pied-billed Grebe #* BSharp-shinned Hawk
SR Great Blue Heron % Cooper's Hawk

¥ Green Heron # Pl Hed-tailed Hawk

% Least Bittern Red-shouldered Hawk
*# American Bittern Broad-winged Hawk

#* Mallard Rough-legeed Hawk

# Black Duck Marsh Hawk

Green-winged Teal #*PR  Sparrow Hawk

% Wocd Duck PR Huffed Grouse

WV Canvasback #PR Ring-necked Pheasant
WY Greater Scaup SR Virginia Rail

WV Barrow's Goldeneye Common Gallinule

WV Common Goldeneye Killdeer

W  Bufflehead American Woodcock

WV Cldsquaw Spotted Sandpiper
WV King Eider Glauecous Gull

WV White-winged Scoter Iceland Gull

WY Common Scoter Great Black-backed Cull
WV Common Merganser Herring Gull

W Red-breasted Merganser Ring-billed Gull
# Turkey Vulture Black Tern

Rock Dove

Mourning Dove

W

#3333 5 4
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WV

=FR

*FR

Cuckoo

Igliawﬁhiiéﬁdﬂuc co

lack=-bil
cre=ch Owl
Great Horned Owl
saw-whet Owl
Whip-poor-will
Common Nighthawk
Ehimnuﬁ swife
Ruby-throated Hummingbird
Belted Kingfisher
Yollow-shafted Flicker
Pileated Woodpecker
Red-headed Woodpecker
Yellow-bellied Sapsucker
nairy Woodpecker
Downy Woodpecker
Black-backed Three-toed
Woodpacker
Eastern Kingbird
Great Crested Flycatcher
Eastern Phoebe
Traill's Flycatcher
Eastern Wood Powee
Horned Lark
Tree Swallow
Bank Swallow
Rough-winged Swallow
Barn Swallow
Cliff Swallow
Purple Martin
Blue Jay
Common Crow
Black-capped Chickadeso
White-breasted Nuthatch
Red-breasted Nuthatch
Brown Creeper
House Wren
Winter Wren
Lorg-billed Marsh Wren
Catbird
Brown Thrasher
Robin
Wood Thrush
Hermit Thrush
Veery
Eastern Bluebird
Golden-crovned Kinglet
Cedar laxwing
Northern Shrike
Loggerhead Shrike
Starling
Yellow-throated Vireo
Red-eyed Vireo
Warbling Vireo

# W oH N E-} o 4
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W
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Black-and-white Warblaer
Golden-winged Warbler
Blue-winged Warbler
Mashville Warbler
Yellow Warbler

rtle Warbler
Black-throated Green Warb-
Cerulean Warbler ler
Blackburnian Warbler
Chestnut-sided Warbler
Pine Warbler
Ovenbird
Northern Waterthrush
Mourning Warbler
Yellowthroat
Yellow-breasted Chat
Hooded Warbler
Canada Warbler
American Redstart
Heuse Sparrow
Bobolink
Fastern Meadowlark
Yellow-headed Blackbird
Redwinged Blackbird
Baltimore Oriole
Common Grackle
Brown-headed Cowbird
Scarlet Tanager
Cardinal
Rose-breasted Grosbealk
Indige Bunting
Evening Grosbeak
Purple Finch
Pine Grosbeak
Hoary Redpoll
Common Redpoll
Pine Siskin
American CGoldfinch
Rod Crossbill
White-winged Crossbill
Rufous-sided Towhee
Savannah Sparrow
Grasshopper Sparrow
Henslow's Sparrow
Vesper Sparrow
Slate=colored Junco
Tree Sparrov
Chipping Sparrow
Gla{-calnred Sparrow
Field Sparrow
White-throated Sparrow
Swamp Sparrow
Song Sparrow
Snow Bunting
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4. Amphibians and Reptiles

The watershed probably contains at least 24
species of amphibians and reptiles, BMany people have an
unresgsoning fear of frogs, toads and salamanders, although
they are harmless and useful to the gardener and farmer. Of
the salamanders, the mudpuppy appears revolting to most people,
but remains near the bottom of rivers and is scldom seen, The
adults of the other salamanders are occasionally encountered
under logs and detritus in forested land.

The Zastern garter snake is probably the com-
monest snake, The northern water snake is found only around
ponds or near streams, The watershed is not within the known
range of any venomous snake, It is ¢xtremely unlikely that
any rattlesnake remains in the area,

The following list includes all those species
known to ceccur in the adjeoining Credit Watershed. Most of the
spegies have already been reported from the Sixteen-Mile Creek
area also, The writer is indebted to Mr, Z. B. 5. Loglier,
Associate Curator of Ichcthyology and Herpetology, Division of

Zoology, Royal Ontario Museum, for the list,

Salamanders
Mudpuppy Necturus maculosus maculosus Rafinesque
Jefferson's sala
mander Ambystoma jeffersonianum Green

Spotted salamander Ambystoma maculatum Snaw
Newt Diemictvius viridescens viridescens

Hailnesgueo

Red=backed

salamander Flethodon cinereus cinereus Green

Frogs and Toads

American tead Bufo terrestris gmericanus Holbrook
Spring peeper Hvla crucifer crucifer Wied,
Tree toad Hyla wversicelor versicolor .ecConte
Swamp tree frog Pseudacris nigrita triseriata wied,
Bulifrog Hana catesbeiana Shaw
Green frog Fana clamitans lLatreille

Wood frog Rana sylvatica LeLonte
Lecpard frog Eana Eigians Ecgreﬁer
Fickerel frog ana palustris Lelonte




Snapping turtle
*Wood turtle

Central

turtle

painted

Northern water =snake
De Kay's brown snake
Hed-bellicd snake

Eastearn
Eastarn
Eastern

snake
Eastern

sSnake
Eastern

Sa

ribbon sneke
garter snake
ring-necked

smooth green

milk snake

3

Turtles

Chelydra serpentina serpentina Linnaeus
Clemmys insculpta LeGonte

Chryscmys picta merginata Agassis

Shaxes

Natrix sipedon sipedon Linnaeus
Storeria dgkggi dekayi Hnlbrggk

Storeria occipitomaculasta occipitomiculata

Storer
Thamnophis suwaritus suaritus Linnaeus
Tnamnagﬁfs Sirtalls Sirtalls Linnacus
o DE =] Hunct&tus o) WEI.I"_S £ em
Ophecdrys vernalis vernalis Harlan

Lampropeltis doliata triangulum Lacdpede

Status of Game and Fur Species

bearers is as follows:

The status of the chief game species and fur

Eutopean Hare

Varying

Hare

Cottontail

Beaver

Muskrat

RHed Fox

Raccoon

Mink

Skunk

Introduced, generally distributed and
widely hunted,

Probably found only in the upper part of
the valley and in the woodlands above
the escarpment.,

Common wherever brushy cover and scat-
tered agricultural land are both found,

Abundant in the past and referred to in
the records of several surveyors. A few
pairs re-established themselves along the
West Branch recently but most of them
were removed in 1947 and relocated clsc-
where by officers of the Department of
Lands and Forests, because theoy were
damaging roads, woodlands and pasturcs,

A common inhabitant of most of the marshy
Arcas,

This species has been very commen in
recent years.

Common and a nuisance to farmers and all
others whose houses are near a waters
COUrse .

Tracks are commonly seen along the
parmanent stroams.

Common throughout the watershed.

* Reported from near Bronte, just outside the watershed,



White-tailed Deer

Ring-necked
%Eaasant

Hungarian Partridge

Waterfowl

iy f

A common species in the woodlands and
along the main vaelley,

The good habitat for these birds lies
close to Lake Ontarico where the snow does
not remain deep for more than a few days
at most, However many pheasants have been
planted in all of the townships in the
wataershed, It is probable that in winters
of high snowfall no pheasants can survive
in the northern part of the watershed
without extra food supplied by man,

None were reported during the course of

the survey, and it is presumed that none
are in the watershed in the wild state,

If it could be established, this specics
might do better than the phueasant,

Although there arg scattered records of
Mallards, Black Ducks and Wood Ducks
breeding in this watershed, the area does
not provide any important large marshes,
and there are relatively fow small ones.
Naturally a few of these ducks, aleng with
several of the species listed as winter
visitors - which actually are migratory
species = can be shot in the watershed
and along the shore of Lake Ontario,
Waterfowl are not an important part of
the fauna of this area,



CHAPTER 4
IMPROVING THE LAKD FOR WILDLIFE

The many varied types of land in the Sixteen-
Mile Creek Watershed have already been menticned, The
requirements of foocd and cover vary greatly for different
species of wildlife, The recommendations listed here are
therefore those which can be most generally applied by the
landowner, It may be assumed that few farmers who work the
exceptionally rich and almost flat lands of the Peel Plain
will wish to improve their land for wildlifa, But even in
this land, where ercsion is not a sericus problem, there are,
of course, drainage channels including the deeply-carved
valleys of the Bast and West Branches of the rivar. Many
farmers use, and others perhaps should use, windbreaks.
These features tend to increase the potential of land for
wildlife, The following remarks, therefore, apply to those
whose lands include a part of the escarpment or the rough
land aleong or above it, and to others who wish to improve the
carrying capacity of the land for wildlife, As there is
much land in the southern part of the watershed which is lying
idle, being held for possible future subkdivision for residen-
tizl or industrial use, this type of land, with its weedy
patches is probably now providing good habitat for upland
game such as pheasants. In winters of deep snow these will

need additional food in order to survive,

l. FWoodlands

The elimination of grazing on the 17 per cent
of the land now in woodlots would be the most useful single
measure in improving the wildlife environment. In plantations,
up to about the 10th year from planting, the entire planted
area is valuable for wildlife, But large blocks of coniferous
trees will, at least after about the 12th year from planting,
have little or no undergrowth and will; apart from thelir edgss

or fire-breaks in them, be comparatively sterile as far as
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upland game and most forms of wildlife are concerned. The
chief improvements to be expected will therefore come from
good management of the farm woodlot, Selective cutting is
both sound forestry practice and good planning for wildlife,
Landowners who have woodlots in which the crown canopy has
closed over consliderable areas and who wish to produce 2
proper environment for wildlife will find that release cut=
tings, slashings to stimulate sprout growth, thinnings
and felling timber for sale will improve rather than retard
the carrying capacity for wildlife. Construction of brush
piles from cuttings 1s recommended where cottontail rabbits
are desired, two or three such brush piles per acre being the

normal spacing,

2. Cultivation Practices

All good farming practices which make a more
luxurdant vegetation will improve the farm environment for
wildlife, A few speclal practices will give more specific
benafits, Strip-cropping, described elsewhere in this report,
is of particular value, since by this means no extensive ares
is denuded of cover at one time by harvesting. In the leas
flat parts of the agricultural section of the watershed filter
strips, either above water diversion terraces or used as
emergency waterways, provide travel lanes and nesting cover
for wildlife, Cover crops such as the clovers and hairy
vetch provide a habitat and food for wildlife in aresas that
would otherwise he barren during the winter months,

The elimination of brushy fencerows is now
becoming more common in the Sixteen-Mile Creek Watershed,
Those who are interested in wildlife improvement will find
that the inclusion of a few field boundary hedges on the farm
will moderate the effect of windson crops, serve as travel
lanes and cover for wildlife and harbour large numbers of
songbirds which may help to control insect pests. Inevitably
the presence of boundary hedges on a farm tends to encourage the
growth of weeds, This is the price that must be paid for

improved wildlife conditions,
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Rosa multiflora is an excellent hedge-forming shrub, It

has a tendency, in Southern Ontario, to die back in winter but

rapidly forms a dense hedge, which is reported to be proof

against cattle and hogs. It provides both cover and food

and does not exhaust the nearby cultivated ground, Hoviever,

in view of the questionable hardiness of some varieties the

stock used should be known tc be hardy in Southern Ontario,

The folleowing are a few species of plants which

are of particular wvalue as food for wildliife, Thosea marked

with a star (*]) can usually be found growing on =ome part of

avery farm,

#% Wild Grape - This plant provides excellent wildlife

foed and cover, but it forms such a dense tangle over
fences and young trees that it should only be planted

where it can be carefully watched and controlled,

Hairy Veteh - This plant can be grown on poor, sandy

soil, and overwintera well, Cottontails and the
Buropean Hare use it for food and cover, The seeds

are eaten by a great many of the ground-feeding birds,

European Millet - This plant fruits profusely and the

zeed attracts vast numbers of birds, It is grown

commercially for bird seed,

Elderberry - A great many species of birda feed on the
small black juicy berries, and there are not often many
of the fruits left in winter. However, the birds, once

attracted, will return to feed on other fruits,

Corn - A few rows of uncut corn standing in a field
or garden will provide excellent cover and a contirual
supply of food for the larger birds, incluaing the
Ring-necked Pheasant and the Hungarian Partridge.
Cracked corn is useful for smaller birds, Corn left
near streams will almost certainly be removed and

eaten by raccoons. At present there are probably no
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Hungarian Partridges reported in the watershed,
although they thrive both east and west of it in
various parts of Ontario. The Authority might urge
an experimental introduction of the species, when the
present population in other areas of the Provinca

reaches a high level,

Buckwheat - This commen crop plant is chiefly grown for
its abundant seed which is mixed in with other seeds in
feed mixtures, The seeds have a high fat content,
while the rest of the plant is commonly ploughed under
particularly to increasethe so0il nitrogen., Much of
the zeed drops off into the stubble, and buckwheat
stubble is a favoured feeding ground for the Hungarian

Fartridge and many other birds.

Highbush Cranberry - This shrub is strongly recommended,

and grows as a native species in this area,

There are many other plante that could be re-
commended for use as cover, food or nesting sites in gardens,
The best general reference book on this subjeect, for birds of
this area; is "Planting Your Garden for Wild Birds" by James
R, Mackintosh, published by the Audubton Society of Canada,

181 Jarvis Street, Toronte, Ontario,

Ja Field Corners

Field corners are frequently barren of crops,
and the ground cannot be ploughed to the corner, Therefore
a fence crossing which embraces the corners of four fields
may be made into a haven for ground-nesting species by planting
a few trees and shrubs and protecting them, It is important
to rid such areas of useless weeds by crowding them out with
the normal climax type of open vegetation, such as Bluegrass,

{Poa pratenzis L.).
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b Ponds and Streams

The impertaince of water to wildlife is often
forgotten, Many farms have at least one low spot where a
amall amount of work with & scoop will create a dam and a pond
to provide nesting and feeding sites for water and marsh birds,
If pogsible, ponds for wildlife should be separate from those
intended for cattle or for fish, Willow cuttings, rpreferably
shrub species rather than tree species, can be pushed in the
ground around such a hollow, and will rapidly provide wildlife
cover, Hew water areas are usually very rapidly invaded by
aguatiec plants, but additional specles may have to be intro-
duced, No extensive duck Tood studies have been made in
Southern Ontario., Wild rice may be introduced, but since
it i3 not well adapted to wide variations in water levels during
its growing season, being often sterile in fluctuating waters,
it cannot be considered as certain to succeed, The seed must
be kept wet from the time it is harvested until it is sown (or
broadcast) on the water surface. Tha idea has long been
current, and fostered by many sportsmen's organizations, that
the growing of wild rice is the answer to the problem of how
to attract ducks to any area. Wild rice is actually of
little significance to ducks in Canada except in the fall, and
does not provide good cover or nesting sites,

The following species, which may be easily
obtained, are recommended as certain to be valuable duck foods,
If none of them occur in ponds or shallows with good cover for
ducks, they can be introduced. All of them are hardy in

aouthern Ontario,

Sago Pondweed Fotamogeton pectinatus L
Red-Head Pondweed Petamogeton Hichardsonil
(Ar, Henn, )] Hydb,

Wild Millet Echinochloa crusgalli (L) Beauv,
Japaness Millet Echincchloa frumentacea

X n
Wild Celery Vallisnerla americana Michx,
fnotweaed Folygonum pensylvanicum L.
Water-3martweed rolygonum coccinewm Muhl,
Thres-squara oClrpus amerlcanus fers,.
Great Bulrush ocirpus validus Vahl,, var,

creber Fern
Duckweed Spirodela sp, and Lemna sp,
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Those who are interested in farm ponds for
wildlife will find very useful details of the various types
of pond and methods for constructing each type in a bocklet,
"Farm Ponds", which is available from the Provincial Department
of Agriculture.® Farm ponds differ from those intended for
wildlife in that care is usually taken to prevent the growth of
aguatic vegetation in a farm pond intended only far watering
stock or [ire protection purposes, Otherwise, the construction
and details of ands for wildlife should follow one of the types
there described,

Algae in ponds are often only present for a short
time and will disappear in a month or so, A concentration of
0.5 p.p.m. of copper sulphate will destroy them temporarily at
least. The larger aguatic vegetation, if too abundant, cannot
be removed except by cutting (a heavy chain is useful), by
draining the pond or by the use of 2,4-D for emergent vege-
tation or poisonous compounds such as sodium arsenite for
submerged plants. These compounds will of course kill fish
also, and the use of this method requires permiczsion from the
Provincial Department of Lands and Forests and the Water
Resources Commission of Ontaric if the treated water flows into

any other privately owned or public waters,

#*  Applications may be made to the nearest Provincial
Agricultural Hepresentative or to the Department of
Agriculture, Parliament Buildings, Toronto,



CHAPTER 5
EEEE
1. Introduction
The purpese of this survey was to classify the
waters of those drainage basins under the Sixteen-Mile Creek
Congervation Authority as to their present suitabilivy for fish,

and to make recommendations for possible improvements.

2. Mathods

The proc¢edure here adopted followed closely
that used in other surveys made by the Dapartment of Planning
and Development in other river systems. The various streams
were visited at 131 different stations. The stations were
from half a mile to three miles apart on each stream course.

At every station the topography of the valley and the erosicon,
vogetation, volums of flow, turhidity, temperature and type of
bottom were listed. At all suitable stations collections of
the aquatic insects and other invertebrates wera made. AL
most of the stations collections of fish were also made. The
collections were later examined and classified and were used in
zoning the various sections of the river, as shown on the
accompanying map.

Certain insects are particularly useful for this
purpose since many of them are relisble indicators of what the
stream conditions will be at the eritical time of year. Some
species are confined to waters which remain cold and usually
clear in summer, such as brook trout waters, Other species
are indicaters of permanent flow or of polluted water or of the
maximum summer temperature of the water. The fish collections
and the records of maximum-minimum thermometers substantiated
these findings at their particular stations.

Since the procedure here used follows that of
previous river surveys it allows close comparisons of the
cnaracteristics of many rivers. The present criteria and

methods were daveloped from more intensive year-round research
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carried out by Dr.F.P.Ide* of the Department of Zoology,
University of Toronto, on many streams in Ontaric. The
analysis by J.C.Hallamt of previous river surveys made by the
Department of Planning and Development was also found ex-
tremaly useful,

The streams were examined between May the 15th
and June the 30th, and many of them were examined only once,
The flow of the river was far above the normal minimum summer
flow. It was therefore necessary to rely extensively on
deductions made from the presence or absence of species known
to be reliable indicators,

Five maximum-minimum thermometers were in-
stalled in the river at various points. Four of these ther-
mometers were installed in the West Branch above Milton. One
was installed in a tributary of the East Branch which was said
to support brock trout, Since the water had already reached
a temperature of Eln before the end of June, it is extremely

unlikely that this stream would, in fact, support brook trout

during an average summer.

3. The River Valley

The kinds and numbers of fish in a river system

depend greatly on the physiographic conditions of the water-

* Ide, F.P. The Effect of Temperature on the Distribution
of the Mayfly Fauna of a Stream, University of Toronte
Studies, Biology 39, Ontario Fisneries Research Laboratory,
Publication 50, 1935,

Ide, F.F. Quantitative Determination of the Insect Fauna
of RHapid Water. University of Toronto Studies, Biology 47,
Ontario Fisheries Hesearch Laboratory, Publication 59, 1940.

Sprules, W.M. An Ecclogical Investigation of Stream
Insects in Algonquin Park, Ontario. University of Toronto
otudies, Biology 56, Ontario Fisheries Research Laboratory
Publication 69, 1947.

i Hallam, J.C. Habitat and Associated Fauna of Selected
Species of Fish in Ontario S5treams, M,A,.Thesis, University
of Toronto, 1954.



the efects of beover dams on the appecrance ond vegetaticn of the wohershed in
Concessian | of Nossogoweya Township. The beower have sinoh Been remaved by stoff of

the Depariment of Londi and Forests

The main stream of Sizteenlile Creek meonders in @ wide volley two miles west of
Trofalgar. This is ot Lot 15, Concstsion || M.0L5 Trafalgar Township,



e [

shed. The major features determining the river's course and
condition are therefore mentioned here.

Almost all of the streams in this watershed
that have permanent flow are fed from the land above the
esCarpment . Thus the West and Middle Branches of the Sixteen-
Mile Creek rise in the gravelly and sandy hills, terraces and
swamps in Esquesing and Nassagaweya Townships. These areas
in general have a relatively thin seil over limestone bedrock
and there is a high proportion of woodlands in them. The
West Branch has two tributaries which flow over wooded areas
where thera have frequently been impoundments made by beaver
dams. The upper part of the East Branch is merely & drainage
channel in the gently sloping Peel plain, The East and
Middle Branches meet near Drumquin, and here the stream begins
to meander in 3 larger valley. The walley ¢f the West Branch
or main Sixteen-Mile Creek begins to be of large size sast of
Boyne and meets with the rest of the river below Clenorchy.
From this point on down to the mouth the Sixteen-Mile Creek
continues in a large valley of which the sides are about a
hundred feet high and extremely steep and eroding in many
places. At the north end of QOakville the valley slopes are
extremely steep, but below No.2 Highway they are neither high
nor steep and the river has more the appearance of an inlet
from Lake Ontario. The remaining streams which flow into
Lake Ontario within the Authority boundary are not important.

There are no major obstructions in the stream
between Oakville and the mill dam at KMilton on the West Branch.
Other major dams on the West Branch include the one at Feru
Fark north-west of Milten and the mill dam below Campbellville.
There is also, of course, the dam which makes the upper pond
at Campbellville, On the East and Middle Branches there are
remnants of several old dams just as there are on the West
Branch, but none of these provides important ebstruction, at
least as far up as Station AAZ2a9, {on the map "Collection

Staticns").
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It may be seen [rom reference to the Hydraulics
Section of this Heport that the average gradients of the East
and Middle Branches down to the Forks, are about 18 feet per
mile, while that of the West Branch is slightly greater. The
gradient of the main river below the Forks is about 25 feet
per mile, and the gradients of the West Branch and the Middle
Branch where they descend the escarpment are, of course,; much
greater. There are therefore, apart from the sections at the
escarpment, in each branch a series of alternating small rapids
and pools. There are very few deep pools in the river's
course, The nuwbers of stations at which stones, gravel, sand,
silt and clay appeared as important components were noted at
121 of the 131 stations visited.
The status may be summarigzed as follows:-
Stones at B3 stations
Gravel at 78 stations
Sand at L3 stations
S5ilt at 79 stations
Clay at 22 stations
The West Branch and the upper part of the
Middle Branch, of course, had less clay and more gravel, stones
and sand as components than the East Branch. The stream

bottom was silted at most of the stations in the Peel plain.

i Permanence of Flow and Temparature Conditions

The permanence of flow of the river and 1its
tributaries is shown on the accompanying map "Binloglical
Conditions of Streams", The permanence was based on the
presence or absence of certain insect larvae which are not
found except where thers is permanent flow. The genus used
wds Hydropsyche, one of t he Caddisflies. The conditions shown
are applicable in any year of relatively normal precipitation
and temperature, Very axceptional weather conditions would,

of course, change the stream condition.
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The summer temperature conditions affecting the
distribution of fish are shown on the accompanying map. Adult
breok trout should thrive best in the lower parts of the
sections coleured blue., The greatest daily fluctuations in
temperature are found in the sections coloured green. Brook
trout may inhabit some of the green sections, particularly the
upper parts, in early or late summer but will move out or be
killed in the warm days of midsummer, Brown trout appear to
adapt themselves better to the higher temperaturss in these
sections, i.e. they thrive in slightly warmer water than the
optimum water for brook trout, but both species have approxi-
mately the same lethal or killing temperature {depending on the
temperature-range to which they have been acclimatized).

The water temperatures in the area below Milton
will, of course, be affescted slightly by the new wells which
add additional water, However, in spite of the large and well
designed treatment plant now under construction, the extra
load caused by the much larger population and the present and
planned industrial growth may continue to inhibit the presence
of game fish in the river for many miles downstream.

The runoff from Hurricane Hazel apparently had
little or no effect on stream conditions affecting fish in this
watershed. The removal of water for irrigation or industries

may have more serious effacts,

fa Figh Distributien

The following 30 species of fish were found in

the rivers and streams of the watershed during the survey of

1957.
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LIST OF FISHES OF THE SIXTEEN-MILE CREEK WATERSHED
(From the 1957 collections)

No, of
Stations
at which
Common Name cientific Name the Species
was3 col=-
lected in
1957
SUrvey
Lampreys Petromyzonidae
Sea lamprey Fetromyzon marinus L
Herrings Clupeidae
Alawife Alosa pseudoharengus 1
Salmons and trouts Salmonidae
* Brook trout dalvelinus fontinalis 7
Juckers Catostomidae
Hog sucker Hypentelium nigricans A
# White sucker atostolus commersonl 50
Minnows Cyprinidas
Golden shiner Netemigonus eryseleucas 3
% Creek chub Jemotilus atremaculatus g2
Redside dace Clinostomus elonratus 25
Northern redbelly dace Uhrosomus eos 17
Lake chub Louesius plumbeus 2
Hornyhead chub Rocomis biputtatus 9
Blacknose dace Rhinichthys atratulus T4
Lengnose dace Fhinichthys catarzctae 3
Common shiner Notroplis cornutus L
Rogyface shiner Hotropis rubellus 10
Brassy minnow Hvbognathus hankinsoni 5
Bluntnose minnow Hyborhynchus notatus L1
Fathead minnow Pimephales promelas &1
Catfishes Ameiuridae
Stonacat Noturus flavus 2
Hudminnows Umbridae
Gentral mudminnow Unmbra limi 3
Sunfishas Centrarchidae
# DSmallmouth bass Microoterus dolomieui 3
Pumpkinseed Lepomis gibbosus ]
® HRock bass Ambloplites rupastris 12
Perches Percidae
# Yellow perch Perca flavescens r:
Johnny darter Etheostoma nigrum 22

* Species which may be familiar to the angler are starred.

The naming or terminology in the list is that approved
in February, 1958 by W.B.S5cott, Ph.D., Curator of Ichthyology
and nerpetology, Royal Ontario Museum, Toronto.
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Rainbow darter Etheostoma caerulsum 24

Fantail darter Etheostoma flabellare 19
Sculpins Cottidae

Mottled sculpin Cottus bairdi 1
Sticklebacks Gasterpsteidae

Brook stickleback Eucalia inconstans 52

Threespine stickleback Gastercosteus aculeatus 2

The collections in 1957 did not turn up either a
large number or variety of game species of fish. The distri-
bution of the major game species and some associated ones,
based on the 1957 collections, is shown on the accompanying map
The map is, of course, not intended to give any estimate of
the relative numbers or of the locations where fish of
acceptable length for angling will be found. Further
collecting would, of course, increase the known range of some
of the species, and there would be a faw additional species.
For example, the smelt presumably enters the river in spring.

Brook trout were collected at only seven sta=-
tions. This may be partly because at the time of survey
beaver had dammed the West Branch of Sixteen-Mile Creek be-
tween the points Aflc7 and AAlal shown on the accompanying map
of ecollection stations. The dam may have raised the surface
Lemperature of the water and also may have temporarily reduced
the flow and cover for trout during the previous fall,

The most significant feature concerning the
cocol sections of the stream was the apparent absence of a
relatively common indicator of brosok trout water. The mottled
sculpin (the indicator species referred to) was taken at only
one station during this survey at Campbellville, For the
sake of contrast, the species was found at 29 stations in breok
trout water on the Humber River, The lack of trout in the
Middle Branch of Sixteen-Mile Creek in those sections which
are permanent and cool is probably the result of their very
small volume of flow in summer. In ocecasional summers they

may dry up completely. There is also the fact that east of
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provincial Highway No.25 and below Station AAZEG, the stream
cagcades down the bouldery bluff of the escarpment.

The distribution of the creek chub is shown on
the map as indication of the frequency of a relatively tolerant
species. The alewife was, of course, taken only near the
mouth of the river. A single mature sea lamprey was found at
Station 4A2a9 on the Middle Branch. There are, however,
several sections both above and below this station which might
be considered suitable spawning grounds for the sea lamprey.
There are also several sections on the West Bramch below Milton
which might be satisfactory for spawning sea lamprays if the
reduction of strength of the pelluting effluent (frem the
improved sewage treatment plant) is not offset by an increase
in population and industry.

Rock bass were found only in the East and
Middle Branches of Sixteen-iile Creek. The white sucker was
very common throughout the watershed, except in the heavily
polluted sections. The yellew perch was found only near the
mouth of a small stream which enters Lake Ontario east of
Uakville. The remaining twenty-two specias, many of which
wWere very common, are chiefly small minnows and darters, of

little interest to anglers except as forage fish.

6. Pollution
The pellution in Sixteen-Mile Creek is discussed
in detail in the Hydraulics section of this report. The
majer polluted sections at the time of survey are shown on the
accompanying map "Bioleogical Conditions of Streams".
Pollution from cattle was not found te be impertant in this
river system. t is entirely possible that tnere will be
heavy silting from gravel washing operations if the gravel
supply for the extension of Highway 4Ol is taken from this
watarshed. Since there is this possibility and one of
Yollution from the expected industrial expansion when Highway

LOL is completed north of Milton, it is recommended that the
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Conservation Authority set up an Advisory Committee on Pollution.

Te Stream Improvement

It appears unlikely that the section of stream
from Milton to the juncticn of the two branches will provide
many game fish in the future, or that it will be attractive to
fishermen, because of its relation to the effluent from the
treatment plant at Milton and the industrial development in that
area. Any useful improvements will therefore probably be made
above Milton, or on the Middle Branch or between the junction of
the main branches, where there is greater dilution, and the
GQueen Elizabeth Highway.

Almost all the water of Sixteen-Mile Creek is
shallow, and there is relatively little good fish cover. The
best cover observed was at or near the following stations which

can be located on the map of collection stations:

AAlaZ AAled
Abhlal Ah2al
AAlas ad2fh
AAlad AAZED
AATa10

None of these stations lies far down the river
and all of them are in sections considered suitable for brook
trout. However, the only parts of the stream which have 2 re-
latively large volume of flow and which may be expected to
supply good fishing without small dams or deflectors appear to
be those near AAla® and AAlalO. Sixteen-Mile Creek does,
however, provide trout water which could easily be made very
productive, aleng a stretch of more than three miles of stream
paralleling the general route of the new proviacial Highway 401,
wnich will have clover-leafs north of Campbellville and at
Highway No.25. Good trout water open to the public and within
2asy access from the large centres of pepulation is rapidly
bacoming & rarity. _ The Conservation Autherity might there-

fora urge the acquisition of one or more good stretches cof the
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stream in this area for the publie, Wherever necessary, de~
flectors and small dams could be installed,

An arrangement could probably be made with the
Frovincial Department of Highways concerning the management of
the part of the stream and streambed which is within the
boundary ef property acquired by the Department of Highways for
construction ef the new road, Similar arrangements have been
made by other Uonservation Authorities in Ontario, The
general area involved extends from Station AAla5 to AAla9, It
iz perhaps worth noting that many governments, for example that
of New York State, have long since acquired stretches of first-
class trout streams in agricultural as well as other land, so

that they will not be lost to the general public.

8. Farm Fish Ponds

There is ample room for improvement of this type
of fishing, The chief research nn management of farm fish
ponds has been carried on in southern and warmer elimates, and
therefore the findings cannot be applied without qualification
to an area having the climate of Southern Ontario, but some
definite recommendations may be made. Suitable methods for the
construction of six types of farm pond are Eiven in a bulletin,
"Farm Ponds"™, which may be obtained frem the Ontario Department
of Agriculture,

From the fisherman's point of view, farm ponds
are of two main kinds:

(a) Trout Pends

The first is the <ocl pond with continucus in-
Tlowing water and maximum temperatures at the surface of about
?Eﬂ Fahrenheit with coeler bottem. Ponds of this type are
adapted %4 the production of speckled eor brewn trout. They
are usually placed near the headwaters and may range in size
from ebout an acre to 8 or 10 acres. Depth should be 10 feet
or more in the deepest part. JSpring flow of as low as half a

cubic foot per second will maintain a pond of one acre.
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The outlet of each daw shouud ba 2 pipe (with a
screened inlet at the bottom of the pond) rising close to the
normal surface level and there passing through the dam, se¢ that
cold water is drained from the bottom and the warmed surlace
water 1s not allowed te flow over the dam. The surface water
in the pond serves as an insulating layer, and the water below
the pond has scarcely been heated by its passage through the
pond., The pipe should be of such a size as to discharge the
minimum summer flow, In time of flood the additional flew
would pour over the dam at a suitable cutlet,; or be carried
around it by a2 grassed spillway,

The by-pass type of pond has two particular ad-
vantages for the production of mither speckled or brown trout,
4 pond of this ¢lass is built close to but not on a permanent
stream and gets its name from the fact that the water supply is
oy-passad through a pipe from the stream to the pond. The
first advantage is that there is no danger of the pond filling
up with silt, because any excessive run-off goes down the
permanent stream channel and not through the pond. Tha other
advantage is that by controlling the amount of celd water
enteéring the pond the temperature of the pond may be adjustad
Lo give the maximum growth rate in the fish kept there,

However, trout ponds do not normally have
spawning beds for trout and, therefore, must be managed on 3 put-
and-take basis, i.e. stocked artificially.

(k) Warm-water Ponds

The second and commoner type of farm pond is the
warm-water pond. Most farmes have &t least one low spot suitable
for a fish pond, It is frequently good practics to have
separate ponds devoted to wildlife and fish and to centrol the
dquatic plants in the fish pond.

In managing warm-water ponds for fish the
following points should be kept in mind.

(1) A minimun depth of 12 feet over at lsast 25 per cent

uf the pond should be planned to avoid excessive winter kill,
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probably the critical factor in fish survival in farm ponds in
Ontario.

{2) If suckers, carp or large numbers of minnows are
already present in the pond, it is usually best to destroy all
fish in the pond before stocking,

(3) It is often necessary to control existing aquatic
vegetation. There are both mechanical and chemical methods
available.®

(&) 3ince many of the spscies commonly recommended for
introduction grow very slowly in Ontario waters, research to
determine the most satisfactory species will be needed, New
pends and those in which the previcus fish have been destroved
might be stocked experimentally with a combination of large-
mouth bass (Micropterus salmoides) and ons of the forage fish
species. The most suitable forage fish for farm ponds in the
wixteen-iile Creek would probably be the fathead minnow
(Pimephales promelas), which ig very common in the watershed.
It was collected at A1 collection stations on the river, and
docs well in ponds.

If it is found necessary te control the numbers
of young largemouth bass, a pure race of the bluegill might be
used instead of the minnews, but these would probably have to
be imperted from ghe United States, as those found here
commonly inelude hybrids with the pumpkinseed. Those import-
ing fish should have the arrangement approved by the provinecial
Department of Lands and Forests.

The fertilizing of ponds for ths incraased
growth of plankton (the smallér aguatic invertebrates) to
provide food for fish, should be appreoached with cauticn.
Those considering fertilizing ponds should apply to the local

Cistriet Bioclegist at Hespeler for advice.

*  Speirs, J.Murray, Summary of Literature on Aguatic Weed

control, Canadian Fish Culturist, 3:(4); August 1948, (Many
other chemical compounds have been developed for this purpose

since the publication of the above summary).
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CHAPTER 1
RECREATION PLANNING

In the area lying between Metropolitan Toronto
and Hamilton, which is rapidly becoming urbanized by the
encroachment of industry and residential building on what was
fermerly agricultural land, there is an urgent and ever-
increasing need for recreation facilities. The situation is
made more acute by the fact that nearly all the lake-front
property 1s privately owned and so inaccessible to the general
public.

The most suitable areas for recreational
development existing at the present time lie along the valleys
of the streams flowing intc Lake Ontario, and particularly
where the larger streaus such as Sixteen-Mile Creek descend
the Niagara escarpment to the till plain. Sixteen-ifile Creelk
lies midway between the two great metropolitan centres mentioned
above. Within the watershed are lands eminently suitable
for Conservation Areas and the Authority should make every
effort to develop such facilities.

In #ilton, Oakville and the southern portion
of Trafalgar Township there are areas set aside as municipal
parks, but the program of the Authority should include the
development of Conservation Areas where recreation facilities,
serving a broad area, will introduce the public to the subject
of conservation and keep it advised of the work the authority

is doing.

1. The Need for Recreational Facilities

Two factors combine to increase the need for
fecreation facilities in the Sixteen-slile Craek Jatershed.
Une of these is the great increase in leisure time available,
particularly to adults. The other iz the enormous increasa
in population and the certainty that the population will

continue to grow rapidly.
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More and more adults and children are now
seeking for outdoor recreation land which is rapidly being

withdrawn for home sites and summer retreats.

2. Fopulation Increase

The urban pooulation increase in the watershed

is already spectacular, as the following table shows:

Pepulation =
Urban Area gagrg::z
1952 1957
Milton 2,550 iy 525 77
Dakville 6,758 9,995 LB
Trafalgar Twp. 6,477 15,083 133
L_ Total 15,785 29,603 87

The predicted populations present an even more
striking picture. Halton County's population is shown both
alene and as a part of the total population of the Metropolitan
Region, as follows:

PROJECTED POPULATION OF ECOMOMIC REGIONS OF ONTARIO -
CENSUS DATA FOR 1956 PROJECTED T 1961, 1966, 1971 AND 1976%

1956 1961 1966 1971 1976
Halton County £8,297 99,000 132,000( 174,000 214,000
Metro. Region |1,700,4462,062,000(2,357,0002,694,000] 3,089,000

(Counties of Haltun, Ontario, Peel and York]
including Brampton, Oshawa and Toronto

“The provincial populations in this report represent a
revision of the projections made in the Ontariec Submission

te the Gordon Commission. The county population projections
are based on the assumption that the present pattern of
industrial growth in Ontaric will continue.™ %

* Population Projections for The Economic Regions, Counties
and Urban aAreas of Ontario, 1956 to 1976, Department of
Economics, Province of Ontario, September, 1957.
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It wust not be expected that these projected
populations will closely anproximate the actual populations
on the given dates. They are merely the best available
estimates, and the spectacular trend which they show is 8¢
far justified by the known population gains in this area since
1956. Studies made by the Community Planning Branch of the
Departwent of Planning and Development show that there have
been more than 230 new applications for subdivisions in
Trafalgar Township and Nelson Township (now the town of
Burlington) between January 1947 and January 1957, and that
these cover a total area of about 5,100 acres. It is very
unlikely that even 10 per cent of these will remain long
undeveloped. The major area in which developuent is proceed-
ing either for industry or for dwellings is of course south
of Provincial Highway No. 5, but there are also many subdivi-

gions in the Milton area.

3. Features of the Watershed

The chief attention in recreation planning is
naturally focussed on lands which are easily accessible and
which have a combination of spectacular scenery, adequate
parking space, water and shade, areas that may be developed
for plenicking, swimming and possibly camping, and interest-
ing or rare vegetation, fauna er rock formations. The river
valleys and the nerthern rough or forested lands are therefore
the chief areas of interest.

Sixteen-iile Creek has three main branches,
all joining in the lower half of the watershed to flow throngh
& spectacular, steep-sided ravine into Lake Ontario.

The two eastern branches called the East and
Middle Creeks flow through open country, meost of it good
farmland. The streams are warm and slow-flowing and at
intervals they form pools of fair depth, suitable for swimming.

The West branch starts above the escarpuent in

the many marshes there and nesar Campbellville. This 13 a
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woodland and limestone rock area and the water is clear and
cool. It flows very rapidly down the steep descent of the
escarpment. There are few deep sections except where it has
been artificially checked by beaver daws or by man.

Accessibility is not a serious problem in the
watershed, since there are four provincial highways crossing
the watershed from east to west and one from north to south.
The township reoads are also in very good conditien. Tha
lands aleng the cliff edge on the Nassagaweya-Esquesing
Townghip boundary comprise the only area in which some

improvement of the road system might be needed in the future,



CHAPTER 2
PUBLIC AND SEwI-PUBLIC PARKS

1. Milton Area
{a) Milton

The tcwn has 39 acres of parkland, of which 14
gcres belong to the municipality. None of the muniecipal land
is developed as parks since it is in new subdivisions cr has
been acquired recently. The one public park in the centre of
town consists of 1 acre and belongs to the county, although
locked after by the town. It contains swings and a sand box
a3 well as plenic tables and waste cans, It is well shaded
and attractive.

Twe other areas in Milton are the 17-acre Halten
County Agrieultural Society Grounds and the 7-acre Retarvy Club
Park, Both are used by the public, the former mostly for
organized recreation since it contains fair buildings, a race
track, dance pavilicn and stands; while the Hotary Club Park
has a wading pool for children and a baseball diamecnd.

Use of both parks is limited since the Agricul-
tural Society derives revenue from park use: at the time of
visiting, the Rotary Club Park lacked shade or conveniences of
any kind and there was a considerable growth of weeds,

However, many children were using the wading pool.

PARKS IN MILTON
Park Area in Acres Condition
County Park i o Developed - goed
Halton County 17 Developed - good
Agrirultural
Society
Hotary Club 7 Developed - fair
Unnamed 6 Undaveloped subdivision
" b Horth of Milton - low -
poor shade
o 2 Woodland - undeveloped
" 1 Cpen undeveloped
subdivision
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{b] Milto ut_Cam

This is on No. 25 Highway north of Milton on
land cwned by George Elliectt of HMilton and 1s the Milton Boy
Scoutsa' Camp.

There are 5 huts, an outdoor fireplace, a flag-
pole and a bridge. The land is pleasantly wooded and on a
good section of the Creek with limited swimming available.

Milton until recently was a small municipality
with encugh oven country abeut that it little needed publie
recreation 2reas. As shown, it has almost doubled in size in
the last 5 years. In keeping with this, park land has been
acquired within the town limits. While this no doubt could be
developed into good parks it is felt that better natural areas
in and around Milten are being nverlooled and these are
included, as in ths case of the rest of the watershed in

Chapter 4.

2, Dekvills Area

Thera are approwimately 36 acres of parkland in
Oakville. Nearly all of thias is developed and in use. The
eleven parks are scattered through the town and vary in size
from lecs than half an acre (Stansbury Park) to over 15 acres
{Trafalgar Park).

To outline the parks individually, their use and
equipment, would be beyond the scope of this report. However,
in sumnary, the parks provide for swimming, orgsnized bassball,
hockey, football, cricket and other sports, they contain
beaches, picnic areas and gerdens, and In general provide for
all farets of local recreaticn,

ODakville is well supplied with parks which are
well developed and used. Of necessity, however, the parks if
amall are either local unorganized playing fields ¢> crnamental
in nature. I1f large, they cater to organized sports and in
many cases part of the land has been leased to private c¢clubs

such as the Bowling Club, the Curling Club, etc¢.
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Access to Lake Ontario is pessible at four
reints and swimming is possible at three of these. However,
swimming is limited due to the cold temperature of the lake
and the considerable guantity of algae present in warm weather,
Because of these facteorzs the Lions Club of Oakville is

planning a swimming peol in Trafalgar Park.
PARKS IN THE TOWN OF pAKVILLE

Park Area in Acres Conditinm

Forrester Park L0 Undeveloped - intended
ornamental

Holyreod Ave. Park Ouls Access to lake -
undeveloped

Reservoir Park 2.1 Playground

Town Hall Park 1.2 Leased to Bowling and
Oakville Clubs

Jingle Park Q.4 Benches and awimming

Lakeside Park 1.6k Picnics - bandstand

Wallace Park &.27 Organized sports -
some leased

George's Square 2.239 Ornamental park

Busby Park 2.31 Organized sport - some
leased

Stansbury Park 0.4 Local development

Trafalgar Park 15,5 Arena - organized
Eports

3 Trafalgar Township

There are about 233 acres of land set aside for
parks in Trafalgar Township. Of this area; one farm of 117
acres, near Drumquin is undeveloped, while another 50 to 60
acres In scattered subdivision parks also remains undevelnped.
The largest developed park, Coronation Park, lies outside of
the watershed te the west, but is inecluded sinece it is of major
importance in the area. The descriptions of the three major
tewnship parks that have been developed are given herae.

(a) Coronation Park

This park of 19.4 acres, on Lake OUntarie, has a
stone beach and wide grassy play areas. Shade 1s ample and

there are many picnic tables and waste containers distributed
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over the entire area. Fireplaces are provided as well as
water and clean outside tolilets. The parking area is largas,
but on warm week-ends the park is filled with many hundreds in
attendance.
(b) Henderson (Base Line) Park

Henderson Park consists of 1l.3 acres north of
Bronte off No. 25 Highway on the West Branch of Sixteen-lile
Greek. There are 27 picnic tables and ample refuse containers.
Fireplaces and clean toilets are provided. No wvater for
drinking is available. Shade is limited except in the evening.
There 1s a scenic bridge across the creek, which in turn is
shallow and unsuitable for swimming, except for smaller children,
where rock dams have been built,

{e} Hornby Park

This park comprises 12 acres west of Hornby,
and as it was started this year it has not yet been fully
developed. A branch of the ifiddle Sixteen flows through one
corner of the property and, although scenic, the creek ia too
small and turbid for swimming. Mozt of the park is open grass-
land newly seeded, but the corner near the entrance has some
shada, pienic tables and trash units, though nc cther
conveniences are present as yet. The park is to serve
Esquesing as well as Trafalgar Township.

Other township parks have not been developed,
and two are waorthy of special note. Wedgewood Park off
Morrisen Road, a 20-acre area, appears as quite attractive
{although on an intermittent stream); while another area of
5 acres east of the 9th line and on the lake is under
arbitration at present.

(d) Pine Ridge Camp
This camp, owned by the Rotary Club of Oakville

camp, consists of 6.45 acres adjoining Henderson Park. There
are good flush toilets, a main kitchen and dining room, a staff
hut, while other cabins are being built all with log siding.

Parking is ample. Drinking water is available but consists of



Hardarsen Park & aaa of the best of Trofolgar Township®s parks, Picnic sobles, fireplooes
ond clean foilets dre provided

This camp, owned by the Botary Club af Dokville, provides facilities for mony groups puszhi
ol Boy Boouls
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erask water chlorinated and filtered. This camp site is used
for camping by the Oakville and Trafalgar Scouts and is in use
this summer along with Hendersen Park as a site of the Day Camp

for children 7 to 1k years of age.

(e) Drumguin Park

The park area of 117 acres at Drumquin is owned
by Trafalgar Township. Although on the Creek it cannot be
considered attractive or a good choice compared to the much
better areas which the Conservation Authority might obtain,

(£} Palermo and Omagh Parks

These are sports fields only. FPalermo Park 1is
5.6 acres and Omagh Park 3.3 acres.

Trafalgar, like the other urban municipsalities,
has a large area of parkland. As in the case of Milton much of
it is the result of subdivision allotments and is as yet
undeveloped. The developed parks such as Coronation and
Henderson are very successful, particularly because of natural
attractiveness and location.

Other parks when developed will probably take
the form of green areas, ornamental parks or local baseball
fields. Their size and location will not permit swimming,
camping, family picnics or naturally attractive development,
with the possible exception of Wedgewood Park off ilorrison Hoad.
County Land

Halten County owns between 900 and 1,000 acres
of land in the county forest. Mest of this is in the water-
shed and above the escarpment in Nassagaweya Township. In all
about 740 acres of second growth woodland and swamp are in the
watershed.

An excellent farm, that of John Couwlscn, just
north of Hornby has been deeded to the County with the
provision that the land be reforested. At present the will is
being contested by the next-of-kin. There would be about 95

acres in this parcel.
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Thera i3 a possibility of using some of the
above property as park area in conjunction with reforestatien,
especially one piece consisting of LOO acres in lets 11 and 12
of the 6th Concessicn of Nassagaweya.

4 considerable area of land for park purposes
is already in public hands. Much of this land is undevelopad
at present and i1s not the most suitable recreatiocnal land in
the watershed. This is probably because the choice of land
has been limited by political rather than natural boundaries
and a great percentage has been acquired through laws govern-

ing subdivision.



CHAPTER 3
COMMERCTIAL PARKS AND PRIVATE CAMPS

1. Milton Area

Two commercial parks are located near Milton.

(a) Eeru Park

This park of approximately 5 acres of a &60-acre
farm was begun this year by the owner Mr. A. Reichert,
Considerable work and enterprisehave been shown and Mr, Heichert
has put a well-built dam on the creek, brought in sand and 111,
reforested a large area, built outside toilets and picnic

tables, and sells soft drinks, candy etc.

The pond created by the dam is about 1 acre in
area and 6 feat at its maximum depth, It provides the only
good swimming close to Milten.

The charge of admission to the grounds is
10 cents on foot or 50 cents for cars, and from all observa-

tions and reports the park is well attended and well appre-

ciated by the public,
Mr. Heichert intends to develop the park rrrhey
as money and time permit and it may eventually inelnde all of

the farm,

{b)] Hawthorn Lodge

Original plans for development have not been
fulfilled, At present the Lodge serves meals and has room for
5 overnight guests, It has a swimming pool and 2 small ponds
on the property. It is included here because of possible

future expansion,

2. Oakville Area

There are no commercial parks in the immediate

vicinity of CQakville.

®

de Trafalgar Township

Two Ukranian camps are located on the watershed,

both on the creek west of the [undas Street bridge.
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{a} Palermo Camp

The largest camp is north of Highway No.5 and
is called the "Palermo Camp". It consists of about 109 acres
including both sides of the creek.

There are many private cottages, which will
become the property of the cemp in 10 years, also a large kitchen
and dining hall, recrestion hall and museum, Branch units, namely
Toronto, Dunnville and Hamilten, have cottages scattered along
the creek, While the camp is Ukranian, the public are not
barred from admission,

(b) Kiev Camp

The Kiev Ukranian Camp is opposite the above
and is an Orthodox Catholie Camp owned by the Church,  The
eamp owns 100 acres and has accommodation for 165, mostly
children, who stay for two weeks at $12.00 per week.,  Swimming,
hiking, organized games, etc,, are included in the program by
the & camp counsellors.

(c} Omash Bible School

This area of 5% acres is on the west side of the
Middle Creek at the Base line and belongs to the Church of
Christ Corporation. A summer camp for boys and girls 10 years
old and up is held here, Buildings include 2 dormitories for
boys and 2 for girls, The swimming hole is used by the school
although not on their property.

(d) Santaland

This enterprise is located just north of the
Queen Elizabeth Highway about % mile east of the Bronmte -
Palermo road, It consists of 100 acres of farmland of which
about 5 acres in a pleasant creek wvalley, has been developed as
"Santaland®.

About 15 buildings including Santa's Castle, the
Elves! Workshop, etc,, have been built in a fairy-book type of
architecture, Habbits, ponies and other animals add to the

pleture.
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The enterprise has not been successful, an
auction sale being held there over a year ago. It is still
operating, Entrance is not permitted off the Queen Elizabeth

Highway.



CHAPTER 4
CONSERVATION AREAS

Five areas are recomnended as particularly
suitable for wultiple use conservation. The importance of
public ownership of Key sections of the top of the escarpment
or ¢liff has already been stressed. It should be the hope
of the authority that eventually all of the edge of this great
natural geclogical and scenic feature would be available to
the public, apart from such sections as are needed for the
quarrying of the limestone. It has long been mentioned by
planners that a scenic route, making use of many of the
existing roads, but with frequent sorties, in the route, to
the edge of the cliff, should be laid out. This would be
of interest to all of the people of Ontario. In this report
only two sections of the cliff edge which are of spacial
interest to residents of the watershed are recomuended.

Recent investigation has shown that there are
options giving the rights te mine or remove the limestone on
the face of the escarpment, or near it, contained in many
of the preszent property deeds. This situation poses a great
threat to the retention of most of the escarpment edge for
future generations, and wakes it all the wore important that
the Conservation Authority should acquire sections of the
eliff edge immediately.

The resaining three areas recomsended for
recreation use lie along the permanent streams. The five
areas are ecattered through the watershed so that they rrovidae
vhe maximum of convenient leocal access and are also near To
the main arterial roads such as Provincial Highways Hos. 2,

25, 5, 401, and the several proposed routes of Ho. LO3,

X Halton View Conservation Area

This is an area which consists of two adjacent
parcels of land, one on each side of Provincial Highway No. 23

The section to the east of the highway includes 75 acres,
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and that on the west side is 50 acres, making a total of 125
scres. On the west side the area borders a part of tha
proposed Authority Forest. The boundary here is the 3rd
Concession Line of Esquesing Township. The east side borders
No. 25 Highway in part and the edge of an old gravel pit

helow the escarpment.

A very large part of Halton County can be seen
from the edge of the escarpment above No. 25 Highway, and
the wview is spectacular throughout the year.

The whole of the Conservation Area is now
classified as under forsst cover, but most of the woodlands,
particularly near the cliff edge,are young second growth.
The sugar maple forest cover type is the major one in the
western parcel of land, while the eastern one consists of
two cover types, hemlock and white cedar. A permanent cold
stream which has a very small flow but which could be improved
to produce brock trout, flows through the property.

The land in the western parcel is relatively
level and includes a cleared area which could be easily
developed for parking, picnicking and if necessary for games.
The view might be improved by the Judicious cutting of a few

trees,

2 Secotch Block Conservation Area

This is an area of 133 acres including the
eastern half of Lot 9, Concession II, and the north-western
quarter of the east half of Lot &, Concession II, Ezgquesing
Township. This is an attractive piece of rolling land, such
of it in maple woods. The kiddle Branch of Sixteen-Mile
freak flows in an attractive pasture through this property.
The banks of the creek are flat on one side, steep on the
cther.

Swimming is now possible, but a small dam
would greatly enlarge the available area. Although large
elms and other trees shade the creek, a flat grassy play area

lies west of this.
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The attraction of this area is enhanced by the
fact that it lies just below the escarpment. Those who
nicnic or swim here have a fine view of the adjacent cliffs
and hills. The most important feature of all in this proposed
park is its perfect location, directly on Highway No. 25,
only two and & half miles from the cloverleaf of No. 25 and
Ne. 401 Highways., If acquired it would very rapidly return
a profit, at the same time providing the local residents

with & superb playground.

3. Escarpment Conservation Area

This is an alternative or additional site for
a recreation area at the edge of the escarpment. The area
shown on the map is 93 acres, lying in the east half of Lots
9 and 10, Concession I of Esquesing Township.

43 in the Halton View Conservation Area, there
are extremely spectacular views from the top of sheer cliffs
or steap slopes at several points.

although at present not accessible by car via
a recognized reoad it is accessible through the McTrash porperty
of f the sixth line of Nassagaweya Township and could be made
accessible from the north via an extension of the seventh or
township line. Below the escarpwment the first Concession
Hoad of Esquesing Township touches the property on its north-
east side and this road, although rough and iwpassable at
present, does go up the escarpment and could be improved.

The area itself is largely covered with second-
growth trees, birch, maple and poplar, with several large
open pasture areas suitable for camping, playing fields or,
if desired, for reforestation. One point in particular on
a rocky hill near the escarpment edge affords a view in three
directions and an excellent lookout tower could be erected
here. The creek through the area is spring fed but does
diminish in warm weather and may cease flowing at certain

times.
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L. Twin Waters Conservation Area

This srea of woodland, ravines, and bottomland
lies in the centre of Trafalgar Township, midway between
Milten and the town of Oakville and the surrounding built-up
arad.,

It is not suggested that the Conservation
authority could acquire all of the acreage shown, in one
purchase or even in sevaral years. However, all the lands
shown (totalling 750 acres) are particularly attractive. The
key areas for acquisition for the public are Lot 28,
Concession II, NDS, and the north half of Let I NDS, less the
two or three acres north of the Base Line Road, where it
rurves over the Sixteen-Mile Cresk.

4 high voltage transmission line of the Ontario
Hydro-Electric Commission crosses the property at the point
shown and it might be necessary for the authority to negotiate
an easement allewing passege across this area.

The ravine is well wooded with hard and soft
maple, birch and cak. Most of the residents of Trafalgar
know the attractive ravine at its northern end where there
are two recreation areas which are not open to the general
public, but few know of the spectacular scenery, uzeful sand
tare and wide flat areas for games one to two wmiles further
south.

Tha whole width of the ravine along its entire
length is zoned as land usable only for conservation in the
Jfficial Plan of the Township of Trafalgar, approved by both
the Planning Board and the Township Council of Trafalgar.
There are only 2 few acres of arable land in the srea recom-
mended, and these could easily be subtracted from any scheme
for land scquisition. Arrangewents might be made with those
farmers who do use the river for stock watering. However,
more than 90 per cent of the lands recommended are now either

wondland or ravine and bottomlands.
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The actual parcels of land recoumended (from
which the Conservation authority would choose spacific
sections for acquisition) are as follows:

Trafalgar Township

Horth & Lot 25

Concassien I NDS  North E Lot 26
South & of the North 32 of Lot 24

Concassien II NDS Lot 25
Lot 26
North 4 of Lot 27

5. Oakville Conservation Area

This large area is of excevntional iwportance
because it lies adjacent to the most densely populated part
of the watershed. The whole area recomsended for poessible
acguisition would include both sides of the Sixteen-Mile
Creek and land both above and below the ravine on each side.
The area shown on the accowpanying map awounts to J00 acres,
almost entirely in woodland, ravine or bottomland pasture.
Since the Conservation Authority could hardly expect to acquire
such a large area in one purchase, it is recommended that the
"kay" sections be acquired first. The whole area is thereforas
summarized as follows:

Trafalgar Township

Concession I SDS Lot 21 :
North # of South & of Lot E0 acras

Lot 20
South % of Lot 100 "

Lot 19
South # of South % of Lot 50 7

Lot 18
South % of Lot oo

300 acras

Tha key sections which are of greatest importance are the
parts of Lots 20 and 19 referred to above, totalling 150
acras, About 75 per cent of these sections are already

zoned as "Conservation" land by the Township of Trafalgar.
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To the west of the creek the land has been and
is used by young people from Oakville for weiner-roasts, hikes
and swimning, while that in the east is used for cawping and
hiking.

The park is accessible from either side of
the creek along the Upper liddle Road, but the ravine area 1is
more easily reached from the west side off the fourth line
of Trafalgar Township. Here an open, flat fisld would
provide excellent parking and sufficient room along the
ravine edge for sanitary conveniences, kitchens, snack-bar
or any similar development including vicnic tables.

More large trees are met as cne enters the
ravine - known locally as the "King's Hole". The ravine
area itself has some excellent specimens of pine and waple
plus wany other large trees. In the ravine there is a very
good, flat rock swimming area of about 5' average depth,
;hich could be increased by a tewporary or permanent dam.
Most of the ravine area already looks like parkland with
scattered trees and with some brushy "wild" spots.

On the east there is a heavier growth of trees
sbove the escarpment which is densely wooded with oak, maple
and pine. This area would be suitable for camping, nature

trails, and a lookout at the ravine edge.
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