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Honourable W. M. Nickle, Minister,
Department of Commerce and Development,
Parliament Buildings,

Toronto, Ontario.

Honourable Sir:

I take pleasure in transmitting
herewith the complete Conserwvation Heport for
Twelvae=lile Creek.

The report covers Forests, Water,

Wildlife and Recreation.

Yours very truly,

A. H. Richardson
Chief Conservation Engineer

Toeronto, December 21, 1980,
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INTRODUCTION .

Conservation has long been a subject of concern
to the people of Ontarie. This concern had to do originally
with the protection of forests because of their importance 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 woodlet management, but mere recently this has broadened
out to include flood and pellution control, improved land use
and provision for recreation facilities.

While the progress in these activities has been
steady up to the present, most of the programs heretofore were
initiated by government departments. Recently, however,
there has been a growing conception of perscnal obligation,
especially where land use problems, farm ponds and small
reforestation projects are concerned. On the other hand,
sontrol of flooding, summer flow and pollutien, large
raeforestation projects, and recreation areas have come to be
considered the responsibility of the community - the community
in this case being the river valley.

With the advent of this new concept of personal
and community responsibllity in conservation, the Authorities
movement was born, and the willingness of our people to under-
take conservation in this way is indicated by the faect that in
the last fourteen years 30 Authorities have been established,
with a total membership of 438 nmunicipalities and an area of
19,535 square miles.

The first step in establishing a Conservaticn
Authority is undertaken by all the municipalities whelly or
partly within a watershed. Two such municipalities must first
by resolutlion petition the Government to call a meeting for
the purpose of ascertaining whether or not an Autherity should

be established. Two-thirds of the number of representatives
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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 & 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
2ll the municipalities in the watershed.

While some authorities were brought into being
because of flooding within their areas, all were aware of the
necessity of carrying out such supplementary measures as
improved msthods of land use, reforestation, proper woodlot
management, prevention of pollution, investigation of under-
ground water supplies, wildlife studiss and recreation. But
the Authorities were not equipped to carry out the extensive
investigations that would indicate where such work should be
done. Consequently the Conservation Branch of the Department
of Commerce and Develooment undertook to carry out the preli-
minary investigations as a service to the Authorities, to
appraise,; by means of surveys and reports, the conservation
needs of each watershed, and to submit to the Authority a
detailed report outlining the conservation measures that should
be implaemented.

The survay work is grouped under five general
headings, namely, Land, Forestry, Water; Wildlife, and
Recreation. The scope of the studies made in each of these
subjects varies with the condition and needs of the arsa under
investigation. In addition to the five topics indicated above,
a8 study of the history of the area iz made. This servas as
g8 backdrop to all the conservation problems of the watershed
and compels the reader to understand the abuses of the past
and the need for a diversified program in the future.

The starting point for all surveys is aerial

photography. Before the survey is commenc¢ed in the field all

such contributing data as waps, old records, photographs,
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unpublished reports and other useful information are thoroughly
axplored and recordead. While the survey is in progress
similar data are gathered lecally, and agricultural repre-
sentatives, zone forestars, municipal clerks and other officials
and private citizens are interviawad for additienal material.

The results of these conservation surveys,
together with the recommendations based upon them, are set down
in the raperts presented to the Authorities and intended to
serva them as a blusprint. The carrying out of any scheme is
not the work of the Conservation Branch of the Dapartment of
Commerce and Development, becausse it is not an oparating
department., Its active participation for the most part ceases
when the planning is complete and the report is submitted,
although it stands by to interpret the report and give advice
and assistance in carrying out the plans recommended in the
report. The Authority must assume responsibility for initia-
ting the schemes which it considers most urgent; it must
also make approaches to the government departments or other
bodies from which it heopes to get assistance.

If, for example, an authority undertakes a scheme
having to do with land use, it wust seek assistance from the
Departuwent of Agriculture; if it involves a forestry or wild-
life problem, then the Department of Lands and Forests is
approached. In the case of flood control, howevaer, as there
is no department of the Government doing hydrauliec surveys
axcept the Conservation Branch, whose staff is not large enough
to carry through the engineering works of several Authoritias,
the authority must cngage a consulting enginser to do the final
engineering and designing and to carry the work through the
construction stage. Similarly, where an Authority undertakes
a scheme which has to do with recreation, it may have to employ
men specially trained in this work.

A5 the work being doné by Authorities is a new

approach to the conservation problem, in that the responsibility
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of carrying it out is left entirely in the hands of the
Authority concerned, much directing and assistance have been
necessary from the Conservation Branch and, in the case of
25 Authorities including the Twelve-Mile Cresk, a member of
the staff of the Department of Commerce and Davelopment has been
assigned to work in tha watershed.

The Twalve-Mile Creek Conservation hAuthority
was established by Order-in-Council on Juns 12, 1958, following
aAn organization meeting which was held at the Township Hall,
Trafalgar, on April 24, 1958, when nine representatives out of
a votal of nine attended the meeting and eight wvoted in favour
of establishing the dAuthority.

A5 mentioned above, the Department of Commerce
and Development, as a service to an authority, undertakes to
CArry out a censarvation survey of the valley for the guidance
of tha Authority, but the commencement of conservation work in
the valley does not necessurily have to walt until such a
survey has been made and the repert pressnted. This has been
the case with the Twalve-Mile Creek Conservation Authority,
where the Mount Nemo Consarvation Ares has been established,
and it is planned to increase the areaz to 26l acres; plans
have been prepared for channel improvement work at Morriston
and schemes for farm pond and private reforestation assistance
have been sat up.

Tha Twelve-Mile Conservation Report has been
prepared in sections, namely, Forests, Water, Wildlife, and

Recreation, and the four sections are included in this voluma.
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RECOMMENDATIONS
STATED OR IMPLIED IN THIS REFORT

Forast

1.

3

2a

G

That the Authority encourage private reforestation by
providing a planting service at nominal cost and by

offering a planting subsidy for trees privately planted.
P. 25

That the Authority encourage landowners to convert to
productive forest such parts of the 4,593 acres of scrub-
land as cannot eccnomically be restored to agricultural

use. p. 17

That a Twelve-Mile Creek Authority Forest be established and
that it be expanded through a definite program of annual
additions until as much as possible of the 9,70L acres

recommended has been acquired. P. 23

That the Autherity establish woodlet improvemsnt projects
on its own properties or on private woodlots under agree-
ments with the owners in order to demonstrate the advantages

of better forestry practices. p. 26

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

woodlots. p. J1

That the Authority co-operate with Halton County in the
application of its woodleot fencing by-law to stimulate

action toward the elimination of woodland grazing. p. 21

That the Authority sect as co-sponsor for:
(&) The Tree Farm Movement p. 19

(b] Woodlor Meetings p. 20
(e) A4=H Forestry Clubs p. 22

That the Authority co-cperate with schools, govarnment
departments and all other groups and agencies possible

te publicize the need and methods of reforestation and
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woodiot management; and in particulsr that the Authority
sponsor tours, practical demonstrations and field days

for this purpose. P. 28

9. 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 woodloet owners. p. 28

10, That the Authority investigate, publicize and urge the
implementation of the best methods for protecting
natural woodland and plantations from:

(a) Fire p. 38
(B) Insects and diseases pp. 38-42

s That the authority encourage the establishment of wind-

v 2l5, ghelterbelts and snow fences. pp. L2-L56

. atarn
12, That the Authority bhave autometic recording stream gauges
installed on the Creek near Zimmerman, Carlisle and

Mountsberg. p. 15

13 That the authority act to prevent further encroachment on
the flood plains of the Twelve-Mile Creek and its tribu-

taries. pp. 17-18

lhk. That the authority have flood line maps made to delimit
the flood-vulnerable lands within the watershed. pp. 17, 19

I5. That the authority proceed with a flood-control project at
worriston including regulation of the lake as a flood-

ecnhnnal wagarvolir. Pp. 19-22

" hat the Authority carry out demonstre:ions of road-bank and

full> erosion control. Pp. 22, 23

17. That the Authority acquire the necessary lands for the Mounts-

berg, Freelton and Strabane reservoirs. pp. 25-27.
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18, That the authority establish a program for community
pond development, with early consideration being given
to the Carlisle and Morriston sites. pp. 31-33

Wildlife

19. That landowners be encouraged to improve their land for
wildlife by the elimination of grazing in woodlots, by
the construction of farm ponds, by the planting of various
recommended plants and by cother methods described in the
text. pp. 1ll-1l4

20. That the Authority regquest that the intreoduction of fish
into the waters of Twelve-Mile Creek be restricted to those
sections which are shown on the accompanying map to be
suitable for the species concerned and which require
stocking. p. 19

£1l. That tha authority encourage the development and management
of farm fish ponds by the methods described. p. 25

Recreation

22. That the Twelve-Mile Creek Authority consider the posai-

bilities of developing the following areas for conservation

and recreation:

2 Caleium Pits
Bronta Gorge
mount Nemo
Meanders
Brontes Bend

{13 Rattlasnake Point
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CHAPTER 1
THE FOREST IN THE PAST

1. At the Time of Settlament

The settler striving to clear enough land to
feed his family was too busy and too antagonistic to the
forest to admire or describe it. The supplies he needed for
building a simple dwelling were nuite limited; and fuelwoed,
while important, was sverywhere abundan* and not worthy of
special note.

Howaver, a fairly good picture of the forest
may be obtained by piecing together the scatterad information
which does exist. Fine and oak were noted because of their
interest to the British navy and the essily cut softwoods
bacause of their wvalue for bullding purposes. In addition,
the type of timber was of indirect interest as an indication
of the gquality of the land; pine - cak ferests indieating
light, easily-worked =0il, and maple - beech stands suggesting
richer but heavier soils.

In order to raceord this information prior to
settlement, the early surveycrs were instructed as follows:

TYour fleld book is to be kept in the accompanyin
form, comprising the kind and guality of the soi
and timber, entering each kind of timber in the
order of its relative abundance."

In accordance with these instructions,; the surveyors' notebooks
included a running account of the ecompesition of the forest cover
along every line they ran, and thus they provide a reasonably
geccurate picture of the original bush in sach township surveyed.,

In 1792 aupustus Jones surveyed the boundary of
the lands purchased from the Hississaupas (between Nelson and
East Flamborough). For over LO yeaars thersafter surveyors
were occuplied periecdically with surveys in the Twelve-iiile
Creek area. TFrom their field notes it is clear that theyworked
through a primeval forast almost unbroken except for an oeca-

sionzl "meadow"™ alonz 4 stream or & patch of windfall. The
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path of one viclent storm was apparent from a strip of windfall,
and later small timber, which was noted on many survey lines
and which impreased the early settlers as noted by Mr. J. Norrdish,
writing some time later (in 1389) on "The Early History of
Hasagiweya.
"This township was visited a2t one time by

a heavy c¢vclone, but at what date is not known as

there is no record of it that I have ever heard of,

but it wmust Have been from one hundred to one

nundred and {ifty vesars 2go. It crosses tha town-

ship diagonally {rom west to east, taking 2 strip about

a mile wide, the middle of the strip is about Lot 23,

in the lst Concession, and crossing the line into

Ezsquesing about Lot 8. It is said to have extanded

from lake to lake and took down evarything in its

course axespt san odd pine stubb.®
The path of destruction would, therefore, cross tha nerth end
of the watershed near Brookville.

The narrow sand plsin aach side of the mouth of
the oreek supportsd a forest usually associated with more
southern regions. The surveyor, Samuel Wilmot, describes this
section as "Jak & pine Plaines™ with sometimes a mixture of
"Chesnutt". llorthward, the pine and oak persisted although
usually, except on shallew droughty soils, they wers mixed with
beech, meple and bassweood, and in some plesces constituted only
& siiner part of the stand.

3ame typiecal notes from Sherwood's survey of
Nelson Township in 1819 will help us picture the timber there.
At Lot 10, Concession 3 - "mostly & tall growth of Pine"

At Lot 6, Concession 5 - "wood principally ash Beech & liaple
except a few tall pine on the Bank
of the 12 lMila Cresk®

At Lot 1, Concession 7 - "heavy timberad with large White sak
ash Beech faple & Bass"

Similar notes by Gibson in Puslinch Township in
1822 on the first concession esst of the Aboukir Road, record:
at Lot 27 "Heavy Beech, iMaple & Basswood with a few Pines™

at Lot 32 "Large Pine, Beaech, Baszwood and Soft Haple, timber
Thrifty"

at Lot 33 "Pine Ridge tall & Thrifty"
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Memcrles of such timber passed into later
accounts, and with only glight allowance for the haze of time
we may appreciate Mr. Horrish's description of "Nasagiweya':

"The mountain crossing it at the south-sast end
causes the land to be very uneven and very stony,
some places solid rock nnd high pracipices, but even
this territory is getting to be valuable now. Tha
timber in this part o the township was mostly pine
up to the middls of the township and in some parts
a little zbove that. 1In soma places thare wis &
scattering of hardwood swong the pine and some very
good red and white oak. In thesa places the pine

reW very large. I knmew of one tree that grew on

t 20, in the lst Concessien, that measured two feet
in diameter, ninety-fiva feet from the ground. This
part of the township was very hard to clear up; as
after thay had got the tinbar off the pine stumps
were a great obstruction, and the timber itself of
very little value in the sarly days of settlement,
But the stump and stone machines have worked wondars
here, but & stranger visiting here could form but
a very faint idea of the labour and exponse of con-
structing thosa stump and stone fences. he hardwood
consists of maple, beech, and soms alm and basswood,
there was also sema hemlock in places, but a zrest
part of 1t was destroyed before it becams of any
valuai we had some white and black ash and & large
amount of cedar swamp. In the uppar and of the town-
ship thare wasz sowme cood rock 2lm, but the best of
it wazg cut and shipped to Britain saveral years ago.m

2. Clegring the Lund

Understandably, the attituds of the early
settler to the forest was almost completely hostile. The
forest supplied his merprs needs for construction material and
fuel, but thaese were small drops in a soemingly Iimitless sed
of supply. Transportation was poor, and markets for his wood-
land produce axtramaly limited. For agriculture to develop
the forest must go, and much of it was simoly piled and burned.
Settlament duties required a certain amount of land to he
cleared before a patent could be obtained.

AS A new aref wns opened up the better lots were
naturally occupied first and the rough and swampy areas were
avoided. Land was cleared first along the fronts of the farms
and the woodland shrank farther and farther toward the end of
the ferm farthest from the road. This sequence was {ollowed,
in wmany cases, without reference to the gquality of the soil

except where it waAs sSwanpy.
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Tha accompanying table gives an estimate of
the woodland reamaining at various dates in the townships making
up the Twalve-Mile Cresek Wetershed.  aAlthough slight irregu-
larities appesr in the teble, due to incomplete information, the
ganeral trend of avents is cbvious. Until about 1910, the
decraase in woodland was rapid. after that the saall remaining
area of woodland was at least tolerated, and in some cases has
probably shown a slight inersesse., There is not as yet any
evidence of a sharp ineraass in woodland cover such as might
ke brought about by % real snthusiasm for reforestation of

submarginal lands.

3. Forest Products

The sarliest intsrest in timber in Ontaric was
the rezarvation of pine and oak either by specified areas or
by individual marked trees for the use of the British navy.
While it saems unlikely that spacific reserves werz made during
the ssttlement of the Twelve-lils Creak atzrshad; we do have
later reeords of masts and spars produced in Yentworth and
Halten Counties which probably inecluded soms of the best pine
from this araa.

The square timbar trade commenced somewhsat later
than the mast trade nnd was carried on simultaneously with it
from the eighteen-thirties, oquars timber was obtainad by
sslacting large trees, particularly whits pine, and squaring
tha best part into one long stick. In the earliest days of
the industry the timbers were squared on all four sides te a
fine "proud =dge", but later, when the best timber had bean cut,
they were sgunred with a roundsd shoulder or "wine™, and wera
known as “"waney timber". Such muthods, of courss,; were wasta-
ful since the finest grained wood wis sasrificed in the operation,
but this was the tyoe of material called for by the British
markat.

"Often only one tree in a thousand would yield a
finishad 'stick' {se was the heavy square timber

nonchalantly called in the trade) fit for export,
A good stand might yield thirty or forty trees an
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acre for over the whols area allowance had to be
made for "wants' - the non-bearing patches of
swamp, burpn, ate. Today & whole township or
limit (in Northern Ontario) may not have one
gogpd sguare stick of the guality of the square
timber of anothaor day.W*

Until 1890 the Census of Canada lists all pine
and oak net sawn into lumber as "square timber™, and sven as
late as 1910 mest species are listed as "square, waney or
flatvcenad",

AE sattlement and trade grew, sawmilling became
important. It is uncertain when the pesak was reached in this
industry. Actually it would not be the same in all parts of
the watershed. HNelson Township had three sawmills in 1817,
and by 1850 the number had risen to seventason. In that year
there ware four sawmills on Twelve-lMile Cresk between Dundas
Street and the mouth of the river at Bronte. Exports from
Bronta in 1850 included:

Lumber - 1,835,000 feet

Coerdwaond = 2,350 ecords
Additional axports from the watershed were no doubt made from
Wellington Squsre and Port Nelson, and possibly some by way of
the Burlington Canal. Some of the products travelling by this

latter route are listed below.

Year Lwumber { Bodrds) Staves Ashes
18L3 20,000 feat 182,613 267
1844 329,67 U 199,257 L30
1850 L,79L,409 W 61,200 1463

The "ashes" in this list refer to potash, shipped
to Britain for use in sodap-making and the dyveing industry. It
was extracted from the ashes of hardwood trees, 60 large maple

trees producing one barrel of 650 pounds. In the early stages

# A Hundred Years a-Fellin'", written for Gillies Bros. Ltd.,
by Miss Charlette Whitton.
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of land clearing this was a source of some revenue, -and without
roads and factories therse was no other narket for these trees.
However, from the 18L0's on incressing amounts of lumber wers
neaded [or local building and carriasge manufacture, and the
potash trade was on the way out.

For later periods the Cansus of Canada figures
for Halton &nd Wentworth Countiss help us trace the changes in
forest production and products. While the verying basis used
for census returns at different pericds makes exact comparison
difficult, somé general trends 4re clear from the accompanying
tables, The peak producticn shown for many products is in 1870
or 1880, Soon after 1900 such products &s tanbark, lathwood,
masts, staves, shingles and piling drop from the list, and
production of other products shows a sharp decline. The one
product which has parsisted throughout the record is fuelwood,
which has dropped from a peak of 15L,966 cords in 1870 to a
low of 7,401 cords in 1950. This decline reflects both tha
decrease in available supply and the inereasing competition of
other fuels.

Tha addition in 1830 of fence posts, poles and
railway ties reflects the development of the area. The intro=-
duetion of wirz fencing, the development of the telephone &nd
the expansion of telegraph service all stimulaced forest pro-
duction at this period. Tha subsequent sharp decline in these
products shows the rapid depletion of supplias.

The cut of walnut shown for Wentworth County in
1870 is largs, zlthough only & small part of it would come from
the Twelve-Mile Cresk Iatershed. 8y the and of the century
this species, together with buttsrnut and hickery, dis=ppears
from the record. Abhout the same time tamarack was almost wiped
out by the depredations of the larch sawfly.

In 1920 no squars timber is shown, and from this
time on lumber production is smzll and i3 no longer separated

&

by species.
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The native thestnut does not appeAr as & separhate
gspecies In thesa records, but it was valued for intarior trim
in houses as well as for fence posts and rails. In the sarly
yeers of the present century s disease, the chestnut blight,
Practically wiped out the specias, but for years az few sprouts
and the durable dead stubs of trees persisted.

Maple sugar was almost the only sugar available
to the pioneers. In 1910 eensus records begin to list maple
syrup as well, indicating the change from & pioneer necessipy
to a modern luxury. For the sake of comparison the table below
shows these products expressed a5 an equivalent amount of syrup.

Production in 19251 was less than one-fifth of that for the peak

year of 1861.
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CHAPTER 2
SURVEY OF EXISTING WOODLAND

To establish a woodland conservation program,
an aceurate inventory of the existing woodland in the watershed
and an estimate of its present condition is a basic necessity.
Aecordingly a detailed survey of all existing woodlands,
scriblands and plantations as well as land suitable for
reforestation, was carried out during the spring of 1956,

Most of the Twelve-Mile Creek Watershed lies
within the Huron-Ontario Section of the Great Lakes - 3t.
Lawrence Forest Region.* In this forest section, as a whole,
the prevailing associgtion of forest trees is dominated by
sugar maple and beech and this association is described as
the climax typet for the ares. OCcourring in this climax
type are other associated species such as basswood, white elm,
yellow birch, white ash, hemlock and white pine. After
disturbances such 4% cutting or fire this climax type may be
replaced for a time by poplar and white bireh. On local or
specislized sites suech as river botloms and swamps there occur
other azgregations of trees which mey bear no relation To the
typical or climax forest of the area; for example, an association
whare white cedar is the dominsnt species. These distinctive
1ocal combinations of tree species are in response to very lecal
elimatic, soil, topographic and drainage features.

The Deciducus Forest Region® which occupies much
af the eastern half of the United States, includes only a small
part of Southern Ontaric. In the Twelve-Mile Cresk Watershed 1t

extends only & few miles north of the river mouth. Here the

# 1,E.D. Halliday, 4 Forest Classification for Canadz, 1937

$ The ¢limax type is the one best suited te maintain itself
permanently under the climatic conditions of a given area.
Unless disturbed by fire, axe, or other agents it will
eventually take possession and hold most of the area
against the competition of other trees.
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modifyins influence of Lake Ontario makes possible a characteristic
assoclation containing btlack and white oaks, sassafras and shaghark
hickory.

Although pure pine stands are not common, a
scattering of white pine through the woodlot# in both these forest

regions is a noteworthy characteristic of the watershed,

1. Surwvey Metheds

Aerial photographic mosaics cut into units of about

1,000 acres were provided to the forestry survey party, and
mapping in the field was done directly on these mosaics. Each areas
of woodland was visited, mapped and described as to acreage, cover
type, presence of grezing, reproduction, density and average
diameter at breast height. OSerubland was glso vizited, mapped and
described as to acreage and whether wet or dry species. Plantations
were likewise examined and mapped, with records made as to spacies,
composition, method of planting, approximate age, care, damage and
survival.

Each woodlot was classified a= hardwood, coniferous
or mixed, The term "hardwood™ is used to denote all brosd-leaved
trees regardless of their physical hardness. 4 woodlot in which
80 per cent or more of the trees were hardwoods was classified as
a hardwood stand; one in which 80 per cent or more of the trees
were conifers was c¢lassifled as a coniferous stand; all other stands
were ¢lassad as wixedwood.

Land suitable for reforestation and acgquisition as
part of an Authority forest was mapped and descriptions prepared

in some detail.

2. Forest Cover Types

The term "forest cowver type® refers to those

combinations of tree species pow cceupying the ground, with no

implication as to whether these types are temporary or permanent.
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A slightly modified form of the system drawn up by the Soeciety of
American Foresters has bLeen used on this survey sc that the system
will adegquately describe the cover types common to the watershed.
The gaps in the numerical system are due to certain cover types
found in the eastern United 3tates which do not enter Canada.

The following cover types were recorded on the

Twelve-Mile Creek Watershed:

Type Humber Neame
L Aspen
La Poplar=-ocak
Pin cherry
& Paper birch
g White pine-red sak-white ash
9 White pine
10 White pine-hemlock
11 Hemlock
12 Sugar maple-beech-yellow birch
13 Suzar maple-basswood
14, Sugar maple
lia Black cherry
13 Yellow birch
24 White cedar
25 Black ash-white elm-red maple
43 Bur oak
L9 White ocak-black osk-red oak
50 White cak
51 Hed ocak-basswood-white ash
52 Red ozk
57 Beech-sugar maple
58 Beach
59 Ash=-hickory
50 Silver maple-white elm
&H0s White elm

a8 Willow
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Since the watershed lies zartly within two

different forest regions, it is not surprising that twenty-s5ix

different cover types were encountered. ZEven witn such a variety

of Torest types however, over eighty-{ive per ceat of the total

woodland is contained within six cover types. A brief description

of these types in the order of ares cccupled follows:

Type 14 - This type consists of supgar maple for the most

Type

Tvpe

part, with a small proportion of ¢ther spegles sich

as white elm, white gsh, basswood, black cherry and
hemlock. Boceuse this type usually occurs on well-
dragined, fertile uplands much of its original area

has been cleared to meke vwey for agriculturse. At
present this type covers 25.4 per cent of the total
woodland on the watershed. The majoricty of this

type occupies the less fertile and rough uplands

which are not well suited to more extensive agriculture
as practised today.

&0 = Comprising 17.1 per cent of the woodland ares,
This type is predominantly silver maple and white elm,
with silver maple considered o be the indicator species.
Species zometimes associated with this type are red
mzple, cottonwood, white, olack and green ash and
bitternut hicikory. Usual occurrence iz on poorly
drained soils of river tottoms &nd flood clains or in
swampy depressions.

40a - White elm is the predominant species. Thais

type oceunies 12.4 per cent of the woodland area and is
very similar to the type 60, previously descrined,

excent that it may olften occur on drier sites.
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Type I - Aspen is a piconeer type. It occurs following
disturbances such as clear cutting or fire. It
is often the invasion species in sbandoned fields
and pascures. Though it avoids the wetteat sites
it does grow on goils that are wat through & good
part of the year, as well a8 on dry szites, Its
associates may include large-toothed aspen, balsam
poplar, red cherry and paper oirch. An undarastory
of belsam fir and spruce freguently 1o present:. The
aspen typé was found to cover 1l.3 per tent of ths
total wooded area.

Type 2l - "hite cedar comprises 10.5 por eent of the
woodland acreage. This species is either pure or
predominating in tha type. Associstes include
balsam fir, hemlock, white elm, red maple; White
birch and white pine. The type ocours on poorly
drained sites with & high water table and not
strongly acid, or on dry limestone uplands.

Type 57 - Beegh snd sugar maple pure or predominhating
with -associate species such as red maple, hemlock,
white elm, bassweod, white ash and black cherry,
with hornbeam a common subordinate. This is
regarded as the typical association forming the
elimax type for the uplands of this region. Like
the supar maple type, thiz type was formerly guite
extensive but, because it occupied the best land,
ita area has bsen greatly depleted until today it
forms only 7.3 per cent of the woodland cover.

Tha remaining portion of the woodland on the
watershed amounts to lh.o per cent of the total and is divided
between the remainineg twenty cover types. A brief description

of each of these types follows:
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Type La - Poplar-osk occurs on dry ridges of shallow scil.
Probably a residusl type following fire in an oak-
pine type.

Type 5 = Pin cherry is a ploneer type originating on
elearcut or heavily burned areas.

Type & = Paper hiresh, like aspen, is a pioneer type
following cutting or fire.

Type & - White pine-red oak-white ash ccours on moist but
well-drained scils, mostly zlong wvalley slopes.

Type § =~ White pine, mest common on light szandy soils.

Type 10 = White pine - hemlock, favours moister, cocler
sites, ravines and north slopes.

Type 11 - Hemloek, similar to above type, but with hemlock
predominant over any single asscciate.

Type 12 - Sugar maple - beech - yellow birch is a cover
type which is close to its southern range (latitude
and altitude) within this watershed, conseguently
it has a limited distribution.

Type 13 - Suger maple - basswood is snother cover type in
which hard maple is an important component of the
stand. This type is important due to the demand
for basawood logs.

Type lia - Black cherry, occurs in smzll pstches on fertile
well=-drained soils; a temporary type following clear=
cutting.

Type 15 - Yellow bireh, a temporary type following clear=-
cutting or other opening up of the lerest. Found
in smsll pateches. This type is important because
of the demand for vellow birech logs.

Typa 25 - Black ash - white elm - rad maple, occupies
wot muck soils in areas of slow dreinage.

Type 45 - Hur cak ceccurs mainly in a relgtively small

area several miles south of iilton.
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Type 49 - “White ocak - bleck cak - red fak, found mainly iIn
the southern portion of the watershed on well-drained
soils,

Type 50 = “fhite oak pure or predominant. Occurs on well-
dreined loamy soils.

Type 51 = Red oak-basswood - white ash type, occurs on well-
drained soils. Associate species include red maple,
sugar maple, paper birch and beech.

Type 52 - Red oak occurs ae small patches among the other
cak types.

Type 58 - Beech, as a pure type ig created and extended by
certain cutting practices.

Type 59 = Ash = hickory, is a residual type which often
pecurs after logging and grazing of type 60 stands.

Type B8 - Willow occurs often on fleod plains and along

strean edges. This is not & commercially important

type,

Summary of Cover Types

{a) Originally most of the uplands of the Twelve-Mile Creek
Watershed were coverad by the climax type of the Great Lakes -
St. Lawrence Forest Region, i.e., sugar maple and beech - sugar
maple cover types. Since these types cccupied the most desirable
land from an zgricultural viewpoint, a large proportion of them
was cleared.

Although these and their associated types comprise
almost 37 per cent of the remaining woodland they cover only
eight per cent of the total area of the watershed.

() The presence of ozk types gnd the abundance of hickory
in the southern part of the watershed indicate that this portion

may be included in the more southern Deelduous Forest Region.
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(e) Chardcteristic swaop cover Lypes meke up 2.4 per
cant of the total woodland. This would seem Lo be a rather
high percentage and could be considered as dindicating that most
of the swampy areas were nobt considered suitable for agriculture
and thus not clegred. ¥lm, soft maple and cedar types produce
forest crops on these natural weter storare areas.

(d) Aspen and paper birch which are temporsry types of
low commercizl wvalue occupy 13.7 per cent of the total woodland.
Much of this ares could be converted to more valuable forest
LTDES.

=3 The white pine cover type, although it comprises less
than pne per c2nt of the woodland, is nevertheless significant.
Thizs desirable spoecies oceours freqrently in several cover types
and could be a valuable component of many woodlots in the

watershed.

k- S Gandition of Weoadlands

Conditions rewvealed by tha survey are shown in
some detail in the accompanying tables and graphs. Th-»a are
17,293 acres of natural wocdlacd and 326 acres of plantation in
the watershed. The plantations will be dealt with in the next
chapter.

The hardwood forest comprises 7h.5 per cent of
the total woodland, with the mixadweod and conifarcus types
making up 20.6 per cent and 4.8 per cenl respecvively. Most of
the mature and merchantsble timber occurs in the hardwood and
mixedwood stands cver 18 inches <¢-b.h.”™ and the coniferous stands
between 10 and 18 inches d.b.h- There ars oniv 137 acres
(0.8 per cent) in these claesificegbions at present. Although
there is additionzl werchantable mabterial in the eother size classes,
it is evident that the tal merchantable materdial on the watershed

is not plentiful.

# Diameter breast height or L% feet gbove ground level.
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The hardwoods and mixedwoods in the 10-18-inch
d.b.h. classes (18.9 per cent), and the conifers in the 4-=10-
ineh class (3.1 per cent), will reach maturity in a relatively
short time and could provide reasonable returns for good
management. The remainder of the stands are young gzrowth and
will require some time to reach merchantable size. Where possible
this time sheuld be shortened by thinning cuttings.

The survey showed that the woodland is elmost
evenly divided between even and uneven-sged stands. The
uneven-aged stands will, with proper care, provide a continuous
source of revenue, since scme trees will be ready for harvest
every few years. The cven-aged stands do not provide for a
gontinuous harvest, but are harvested at much longer intervals.

If a more or less continuous source of revenue is considered

more advantageous than z larger amount of revenue at long intervals,
then an uneven-zged stand 1= the answer. In addition, uneven-

aged stands reguire more or less constant atteation which could
provide employment during the Iarm slack season.

Woodlet grazing does not appear to be as widespread
a practice as elgsewhere, with only about one-third of the woodland
presently grazed. BEwen so this situation should be corrscted and
the problem will be dealt with at greater length in a later chapter.

Reproduction is not as good as it might be; however
only 1lL.3 per c¢ent of the woodland was found to have poor
reproduction. Stand density appears to be reasonably goed also

with only 9.0 per cent recorded a5 sparsely stocked.

L. Secrublands
Arveazs which are covered with tree species which

never attain commercizl sime are classified a5 scrublands. Poorly

drained sites with zpeciza such as scrub willow and dogwood are
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called wet scrub and dry sites with hawthorn and sumae forming
the major species are called dry scrub. On this watershed
there are 4,593 amcres of scrubland, about evenly divided between
wet and dry scrub., Much of this consists of abandoned farmland
and noglected pasture.

Theze gerub areas represent a considerable loss
to the economy of the watershed, and some effort should be made
to convert these areas to a more productive state. In some
cases the land could be restored to pasture or ether agricultural
use. Where such restoration is impractical, the aress should
be returned to tree cover. A table showing the distribution of

serublands by townships may be found on the following page.






TOTAL AREA OF WATERSHED

79,104 ACRES
100 Yol

OPEN LAND
56,892 ACRES
(7.8 %)

WOODLAND AND PLANTATION
I7,619 ACRES
(22.39%)

DRY SCRUB
2,409 ACRES
(3.0 %)

WET SCRUB
2,184 ACRES
(2.8 %)

TWELVE MILE CREEK DP BO CONSERVATION BRANCH 1955 C.5

LAND CLASSIFICATION - TOTAL WATERSHED




CHAPTER 3
FOREST CONSERVATION MEASURES IN PROGRESS

l. Private Planting

Private tree planting in the Twelve=Mile Creek Water-
shed was besun about 30 years ago but did not invelve a very large
acreage until more recently. There has been a great increase within
the past ten years, with 84.6 per cent of the vresent plantation
area established within that period, The following table shows the
total area of nresent plantations that were established at various

dates,

Present Plantations Total Area Per Cent
Established by: (icraes) of Total

1933 l A 1e3

1938 ! 8 2.6

1943 30 2.6

1948 L8 15.4

1953 139 i Ll o &

1958 312 ' 100,0

' i i |

Approximately three-guarters of the plantations are
in good condition and the remainder in somewhat poorer shape, A
mumber of the recent plantations have had a low percentage of
survival among the seedlines, This may be the result of a rumber
of factors such as poor oplanting technigues,. poor cholce of species,

or girdline by mice and rabbits.
Although only about ten ner cent of the plantations

have received some sort of treatment such as vruning or thinning,

this should be expacted since most of the plantations are too young

to reguire such treatment yet.
Individuals and municipalities may obtain advice and
assistance in reforestation and woodlot manazement through the

Department of Lands and Forests Zone Forester at Hespeler, The
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Zone Forester assists also in the establishment of Authority

forests, County forests, demonstration and school plots,

2. County Forests
County forests are established and manaced under

an acreement between the Ontario Government and a county. Such
an agreement is similar in most respects to that between a
Conservation Authority and the Ontario Government which enables
the establishment and management of an Authority forest, The
latter type of agreement is described in some detail in Chapter 4.
There are three counties partly within the Twelve~
Mile Creek Watershed and each county has at least a part of its
County forest in the watershed, Four tracts of the Halton County
forest, comprising approximately 230 acres, are wholly or partly
within the watershed, There is also one tract from each of the
Wellington and Wentworth County forests in the watershed. These
cover approximately 135 acres. The total County forest area of
365 acres consists of 90 zcres of coniferous plentations and 275

acres of natural woodland.

3, Tree Farms

In the past few years a movement has been under way
to recognize well-managed forest properties as Certified Tree
Farms. With the sponsorship of several organizations interested
in better forestry, the Canadian Forestry Asscociation in 1953
formed a National Tree Farm Committee to recognize with a 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 crops, and
permit inspection by Committes foresters. At present there are
several Certified Tree Farms in the watershed, It is recommended
that the Twelve-Mile Creesk Conservation Authority give its suvport

ta this movemont ard to the Ontarlo Forestry Association.
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Lo Tree-Cutting By-laws

Under The Trees Conservation Act of 19L6 and its
successor The Trees fAct {R.5.,0. 1950, ¢,399) twenty-three counties
have passed by-laws to restriet and regulate the cutting of trees,
These by-laws do not interfere with the right of the owner to ecut
material for his ovn domestic use, but specify certain diameters
below which trees may not be cut for sale,

The Halton County by-law forbids the cutting for sale
of cedar under seven inches stump diameter and other species under
fourteen inches stump diameter,

The Wentworth County by-law established six inches as
the minimum stump diameter for cedar and fourteen inches for any
other species to be cut for sale,

Wellington County forbids the cutting for sale of
cedars under six inches stump diameter; balsam, poplar, paper birch
or ironwood under eight inches 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 nroved of considerable benefit.
There will, however, usually be fast-growing trees above the
diameter limit which are increasing rapidly in value, and should be
left for future cutting. There will slsoc be poorly-formed or
diseased trees below the diameter limit which should be removed,

Better than o rigid diameter limit is the marking of
trees for cutting according to their condition. Professional advice
on such marking is available through the Zone Forester, Many tree-
cutting by-laws, including those of Halton, Wentworth and Wellington
Counties, orovide for the necessary variaticns from a strict
diameter limit whare the cutting is done under such supervision and

in accordance with zood forestry practice.

5. Mestinszs of Weedlot Owners
From time to time the Department of Lands and Forests

holds meetines for the owners of woodlots and Christmas tree planta=-

tions to diseuss the nroblems of woodlot and plantation management.
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The Twelve-lile Ureeck Conservation Authority should offer its co-

operation in organizing and prometing attendsnce at such mestings,

&, PForest Conservation Measures in Other ATEas

[a) Municipal Forests
aome municipalities other than counties have

occasionally established forests for a variety of reasons, Some of

these protect town water supnlies and will eventually add to
municipal revenues, This type of forest is also elizible for assist-

ance from the Department of Lands and Forests.

(b) Authority Forests
The agreements for establishment and manazement of

Authority forests are described in the next chapter, At present 15
Conservation Authorities have purchased land to be put under manage-
ment as part of Authority forests, A total of LO,183 acres had been
purchased as of December 31, 195E,

The primary consideration in choosing areas suitable
for Authority forests is to make the best possible use of areas of

low=¢lass land. These forests may als? serve to protect the head-

waters of many streams,

(c) Woodlot Fencing

The practice of grazing woodlands is very detrimental
to pood woodland conditions but this practice is still carried on in
about one-third of the woodland on the watershed., Any scheme to ald
woodland owners in fencing thelr wocds from livesteck is to be
recommended.,

Since 1948 the County of Halton has had a program of
assistance for the fencing of woodlets against grazing., To date
this program has had only a very limited success, partly because
of administrative difficulty but more particularly due to indiffer-
ence on the part of woodlot gowners, Such a program may be useful
as 8 supplement to public education but not as a substitute for it,

It is recommended that the Twelve-Mile Creek Conservation Authority

promote such schemes.
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(d) 4=~H Clubs

These clubs zre organized by the Ontarie Department
of Agriculture zssistsd Ly the Department of Lands and Forests and
mist be sponsored by an organization interested in the improvement
of woodland and referestation.

Hembers must be between 12 and 21 yezars of age and
each member undertalies a praject such as marking a half-acre plot
of woodland for thinnine or reforesting a quarter-acre of lands
Projects are judged annually on Achievement Day and nrizes awarded.
Yor this purpose the Department of Agriculture furnishes £3.00 per
member and the sponsorineg organization "1.50, Winners may enter the
Provincial Inter-Forsstry Club Competition.

Sponsorship of these ¢lubs would be a worthwhile

praoject for the Authority.



CHAPTER L
FUREST CONSERVATION MEASURES REUUIRED

The activities through which the Autherity may
further forest conservation fall into three breoad categories.
In larger areas needing reforestation or mansgement the
Authority may acquire land and manage it directly. In private
planting and woodlot improvement demonstrations the Authority
may co-operate with private landowners. The Authority, through
public meetings, field days and publications, may educate and
encourage residents of the Twelve-ilile Creek authority to

practise conservation on their own lands.

I Twalve=file Creek Authority Forest

In areas such as the Twelve-Mile Creek Watershed,
which are adjacent to rapidly-expanding urban centres; the
production of forest products is of minor importance. The
conversion of many farms into country estates has resulted in
the retention of woodlots for their aesthetic value rather
than their economic worth. Many woodlots are providing home
sites for urbazn workers. The poorer parts of many farms are
also left in ferest cover, but little if anything is done with
theam. Even so thare ara rather extensive areas of poor land
in this watershed on which the retention of existing forest
cover and the reforastation of cpen land would be quite practi-
cal from the standpoint of watershed protection, recreation
and wood production.,

With this aim in mind, all the larger areas of
poor land in the watershed have been examined. In general
these areas are not spmaller than 100 acres, The nature and
distribution of this land by townships is shown in the accom-
panying table and wap.

Whan large areas such as these regquire manage-
ment or reforestation to such 2 degresa that private owners

cannot be expected teo carry out the necessary changes, then an
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organization such as a Conservation Authority should provide

tha leadership required. This is one of the most important
forest conservation measures that can be undertaken by an
Authority.

To facilitate the management of Authority forests,
the Department of Lands and Forests will enter into an agree-
mant with any Conservation Authority. Under this agreement,
the Ontaric Sovernment will provide half of the land cost as an
interest-{ree loan for a period of fifty years. In addition
the Department of Lands and Forests agrees to establish the
forest and pay the cost of such items as fencing, buildings,
gquipment, labour, waintenance, etc¢.- in short, everything
connected with the management of the forest for the same period.

At the end of the fifty-year agresment the
Authority has the privilege of exercising one ef threa options:
First, to take the forast over from the Government and pay
back one-half the cost of the land plus the cost of establish-
ment and maintenance without interest; Second, to relinguish
all claim to the forset, whereupon the Government will pay to
the Consepvetion Authority one-=half the cost of the land without
interest; Third, the forest .ay be carried on as a joint under=-
taking by the Province and the Authority, each sharing half of
the costs and half of the profits.

It is not expected that the juthority will
acguire all of the recomnended land but merely uae these areas
as & guide to acquisition. The formation of a properly-
managed Authority forest should serve as an example for private
woodland owners to follow. In some cases land recommended for
acquisition as part of an Autheority forest may prove to be of
more value as recreation or Conservation Areas. In such cases
& multiple use program may be of most valus. Forestry is not
necessarily the only or the most important use which can be
made of the recommended areas, particularly when the high

population of the surrounding area is considered.
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The recommendsed areas are concentrated on the
stony terminal moraine in the central portien of the watershed
and in the swanps of the northern part. 4 minimum of land in
the better classes has baen included in the recommended areas.
However, it wes impossible to owit such land entirely when it
constituted only a small portion of & lot which was composed
mainly of poorer land, Where possible these small areas of
better land should not be included with the ares purchased.

In a few cases where lands are presently being
well managed by private owners, there is no immediatve need for
public acquisition. However, the Authority should be alert
to see that a change in circumstance does not allow these lands
to fall into other hands in which their usefulness for conser-
vation purposes might be destroyed. It is for this reason
that some of these properties are included in the reccmmended
HIEH8 S5 .

The problem of land acquisition should be
approached carefully. In most cases purchase will be arranged
by direct negotiation. The Autherity should also be alert to
acquire tax-delinquent lands. The Autherity has the power
to expropriate land and is justified in doing so when an
unreascnable attituds on the part of the owner stands in the
way of works urgently required for the jeneral good. However,
a favourable public attitude is essential to the furtherance
of conservation and such powers must be used with discretion.
In some cases, if a hardship would be incurred by asking an
old resident tno move, some special provision such as life

tenancy of the houge might be srranged.

2. Private Reforostation

On many farms, even in areas of mostly good land,
there are small tracts which, because of steep slopes, stoniness
or poor drainage, would be better in tres cover. These small
arsas are not suitable for public scquisition and management,
but in the interest of good land use they should be reforested

if no other more valuable use can be mads of them, Many of
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these areas have not been reforested haretoefore becauyge-the
ownaer has some other minor use for the aresa, because he is
discouraged by the long period between planting and harvest
of a forsst crop or more commonly simply because of insrtia on
his part.

The interest of privace owners in reforestation
may be fostered in Several ways. Publie education, such as
that now carried out by the Zone Forester in the distriet, can
be furthered by tha Autherity. In addition, direct assistance
to private planting can be given.

Sevaral Conservation Authorities have purchased
tree=-planters which supply a planting service to private owners
at 8 nominal cost. Where rcough ground makes hand planting
necessary, some Authorities subsidize planting at 210 per acre
if inspection shows that planting has been done carefully and
the plantaticn is adequately protected from livestotck. When
labour conditiens permit the Authority might itself organize
erews for hand planting on these sites.

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
iz recomiended that ths Twelve-=Mile Creek Authority adopt some

gimilar policy of assistance to private reforestation.

3. Woodlot Improvement Projects

For most persens the best lessen in conservation
is field observation of specific examples of the present abuses
and efforts to remedy them. Woodlots chosen as illustrations
must ba nesr good roads and should be marked with large signs
giving considerable detail of conditions and improvement measures
in progress. Roadside or other parking facilities should be
provided so that visitors can take the full time necessary for
inspection without interfering with other traffic.

The owner may suffer inconvenience from visitors,
and it is possible that he may consider the whole program ag

experimental in nature and unproven in value. I the
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Conservation Authority is able to establish demonstrations of

good forest management on privataly-owned woodlots, it 1s there-
fore fully justified in assuming part of the actual woodlot
improvement cost s well as the cost of signs and parking
facilities.

To use a private woodlot in this way for edu-
cational purposes would raguire n definite agreement with the
pwner to ensurs that the proposed iuprovements wers carried
out, #nd that the benafits of this work would not be lost by
a change of ownership or of attitude on tha 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 im their own woodlots.

Scme owners may ba willing te sec their woodlots
used for such demonstrations, but wish te bz relisved of any
parsonal participation in the preojact. In such casss the
iuthority wight lease the woodlot or purchase it outright.

Two sxamples of woodlots suitable for such
demonstrations are described hera.

(a) Lot 37, Concession I! Puslinch
milas north-east o usling

This sugar maple = beech stand has bewen heavily

grazed with the result that there is almost no regencration
or advanced young growth although the larger stems are fully
stocked. 4As & domonstration a few zeres of the woodlot should
be foenced to keep out livestock,and trees which are diseased,
dead, or of poor form should be removed. Bazech should be
removed, if possible; to maks room for mors valuabls spacias
such as maple and the few white elm and white ash scattered
through the praesent stand.

By improving only part of tha woodlet there will

be a good contrast betwsen good and bad management of a woodlots

() Lot 20, Conecazsion III, Nassagaweya
T# miles south-west ol DarEf?bIIEI_

This is begeh - sugar maple type of stand with

a considarable quantity of hemleck and some whita pine. The
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waodlot has been cut over several times and the best tress have

baen removed. The woodlet is grazed and reproduction is not
vary good. For a deimonstration, sevaral acrss should be
fenced off to keep out livestock. In addition, dead trees as
wall as those of poor form should be removed. Almest all the
baech should ba removed. The reproduction of sugar maple and
white pine should be favoured over hewiock and besch. white

pine might be planted in several open spots.

e Forest Ressarch

Detailed scisntific research is the task of
universities or government departments with greater research
feeilities than are available to a Conservation Authority.
Large-scale application of proven methods 1s the task of pri-
vate owners or of the Departmsnt of Lands and Forssts in manag-
ing authority forests. Butwaan thess two extremss, howsvar,
thera are ueny possibilities for amall-scale investigations which
are urgently needed and which the Authority might sncourage
on its own land or on privats land under agreement. Determi-
natien of the best planting methods on difficuls 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 woodlots following
thinnings or other treatment are all projects which would guide
the peopla of the watershed in managing their own plantations
and woodlots., The suthority should ancourage such invastipga-
tions and co-operate with the Department of Lands and Forests

in carrying them out.

B The Authority and Censarvation Education

Many agencéies at pressznt do, or can, engage in
conservation education. The autherity can supply copportunities
and matarials to encourage and enlarge thess cetivities, Wall
maps, litsrature, conscrvation pleturcs and conservation
lectures supplied to the schools will help to give geography,

history and ccnservation practices a lecal significance.
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Building up a library of slides on loczl conservation problems
and accoiuplishrents would ba of zrant aszistance to speakers.
Organization of public meetings and contact with individuals
and sroups such as farm forums will gain support for both private
and public conservation efforts. Landowners should be en=-
couraged to make greater use of the services availabla from
tha Conservation Authority and [rom officers of the Dapartiment
of Lands end Foressts and the Departmsnt ¢f Agriculture.

The most affuctive educational activity is actual
participation in or fiald observation of conservation activiuies.
Tree planting days, group visits to woodlot improvement projacts
and conducted tours over a well-organlzed conservation trail
gould all be sponsored by the Conservatien Authority. Thase
setivities would all stimulate individual action on forest
conssrvation measures, such ss those described in the following

chapter, which cannot be ecarried out directly by the Authority.
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returned o forest,



CHAPTER §
FURTHER FORZST CONSERVATION MEASURES REQUIRED

l, Weodland Management
The present condition of the woodlands in this

watershed has been described in Chapter 2. These conditions
indicate that some action should be undertaken to place the
woodlands on & sound management program, VYhile experimentation
is desirable to determine the best method of handling certain
problems, the general nrinciples of woodlot management have
been known for vears but have not been applied. A free advisory
service is available from the Zone Foresters, but is not
sufficiently used, and a readily understood pamphlet on the
"Farm Woodlot" can be obtained from the Department of Lands and
Forests.

Cne of the most difficult problems confronting
the orivate owvner in the manacement of his woodland is the
utilization of the small woodland products which can be readily
made and handled by the owner, These products, such as fueslwood,
pulpwood, belts, posts and pvoles, if properly harvested, increase
the productivity of the woodlot and the gross returns oer acre.
The county diameter limit resulations have wisely prevented
whole woodlots from going inte these low-grade oroducts throusgh
wholesale commercial slashing, HNevertheless, much material of
this type could still be vroduced from thinnings and imoprovement
cuttings and from limbs and tops of trees, The difficulty of
marketing such low-grade material has seriously hampered owners
in carrying out the needed improvement work in their woodlots,
Any means which can be discovered for using small and poor-grade
woad should he devaloped to the fullest extent, At the oresant
time interest is increasing in the possibility of manufacturing
wood chips in the woodlot by means of a portable chipeer, Such
chips can be used for the manufacture of pulp for naper, and
as cattle bedding and chicken litter which ¢an subsequently be

spread on fields to increase the humus content of the soil,
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They can be made from any =pecies of wood, and tops and branches
can be utilized. The number of pulp companies whic¢h can use
hardwoods is limited at the present time and only those making
kraft paper can use chips conteining bark, but the demand for
hardwood chips will increase and portable barkers are being
developed. Bvery woodlet cwner should consider the peossibility
of improving the quality of his woodlot by utilising the low-
grade material as chips or otharwise.

Ownera of large woodlots might be encouraged to
undertake thinnings and improvement cutting if equipment or trained
prrows wero awvailable at ressonable cost. The Authority should
consider offering such = scervice. As an altornative, the Authority
might offer a subsidy for cach acre improved to its specifications

and found satisfactory on inspection by the Authority's officers.

2. Elimination of Woodland Grazing

The Report of the Ontorio Royal Commission on

Foreatry, 1947, contains the following statoment:

"The most wldespread abuse of forests is that of

utilizing them asugaaturag¢ for animels. If thls

practice slone could be eliminated more than half

the battle to save Ontario woodlots would be won.

Forestry and pasturage cannot succeged on the same

piece of ground, as diametrically cpposite conditions

agre necessary for cach.

It is foolish to consider replanting millions of

seres to forest unless the owners of millicas of

acres already under forest are convinced of the

necessity and economy of caring for them in sach 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 excmption of one mcre in
ten used for forestry purposes, included a "ne grazing® clause.
There are a number of reasons for the widespread practice of
allowing woodland grazing. Tho woodlot has always baen considered
a pasturs fisld even though the value of woedland pasture is low
comparcd to clesred land. The reason for its low carrying

capacity is partly because grass grown in the shade is not nearly
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as high in foed value a8 thet grown in full sunlight. The
following statement in rospect to woodland pasturs has been
made by leaders in zggriculture: "On the whole, ths opinion
of the Agronomists is that, on the average, woodland pasture
will produce about one-sixth the gquantity of pasturage, and
the guality will be about one-half as good as that of the
improved pasture™. Weeds are usually prolific in wooded pasturcs,
eften smothoring most of the grass.

If shade is required for =tock, it may be desirable
to leoave a portion of the woodlot in the pasture when feéencing
the woodlot. Another soclution is to catablish small groves of fast-.
growing hardwoods which can be fenced temporarily until the trees
ere sufficicntly tall that browsing will not damage crovwn growth.
Where springs or streams that supply wator for the stock are
situzted in the woodlot access may be made to a trough near the
spring and the area should be fenced to prevent trampling.

The aconomic fallacy of grazing woodlands is
illustrated by the following cxamples:

(a) #The Wisconsin Agriculture Experiment Station measursd

the total yield per acre of the dry matter from three types of
pasture over a five-ycar period in Richland County:

Improved pasture

{grass and legume) 3,210 1bs,
Unimproved cpen pasture 1,553 1bs.
Woodland pastura 276 lbs.

Here the improvement of one acre of open pasture provided a
gain of 1,757 pounds of foed, which is equivalent to the forage
from 6.4 aerce of woodland producing at the rate of 276 pounds
per acre. In this cest the improvemont of zbout 6% adcres of
existing open pasturc would provide all the additional roughage

that could be obtrmined from LO acrées of woodland.

#* The Case Against Cows. Wisconsin Conservation Bulletin.
Decembor 1951.
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(e} +#The U. 5. Soil Conservation Service co-opcerating with
the Wisconsin Agriculture Experiment Station conducted studies
which showcd that the daily pasture cost per cow was greater in
woodland pastures. Texes and other charges against the land,
foneing, costs of cstablishmont and acres required per cow were
all considared. The study showed thée relative daily pasture
costs por cow on differcnt classes of pasture to be approximately
&5 follows:

Rotation pasture 5¢

Open permanent pasture 6f

Improved pasture 5¢

Wooded pasture 17¢
At this rate, for a 180-day grazing scason, woodland pasture
cost $30.60 per cow, whercas on improved pasture the cost was
$9.00. In other words, woodsd pasture cost over three times
as much as improved pasturc.

(¢} A fully timbered average maplc stand, &0 years old,
may yield about 4,000 board feet of saw timber per acre, net
scale. Such a woodlot i1s wirtually ruined oy 20 years of hoavy
grazing, whereas 20 years of protection and no logging may
increase the net volume to approximately 8,500 board feet per
aecre. The gain of 4,500 board feet is equivalent to an annual
inerease of 225 board feet per acre. At §28 per thousand on
the stump this amounts to a mean annual gross income of $6.30
per ascré over the peried of utilizing only the increase in
volume.

Basically the problem in grazing, as in all woodlot
forestry, is the faect that a tree takes not one or UWo Seasons

but often more than the lifespan of & man before it is roady for

# S5il Conscrvation Service, U. 5. Department of Agriculture.
Forestry Handbook (Fourth Edition) 1948. Upper Mississippi
Region. Compiled and Edited by 5. 8. Locke, Chief, Regional
Forestry Division.
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harvest. This makes it difficult for many owners to understand
the advartages of proper care for their woodlots or submarginal
larid. Examples such as those given show that good ferestry
practice in the woodlot will return more dollars than the scant
forage volue which it may produce for livestock. The Authority
will find very little local or regional data on woodlands to
prove thesos arguments on economic return, and should recommend
that the appropriate agencies éxtend their studies in this field.

The number of cattle pesrmitted to gragze and the
size of the woodlot have a direet relationship to the damage
which is done. A large woodlot, of course, is not as seriously
damaged by 2 foew head of cattle a3 2 small one. However, in
most cases where grazing is permitted over a number of seasons
the damsge is serious.

Livestock admitted to woodland browse on the
leaves and shoots of =mall trecs and ride them down, and by
scuffing the surface roots of larger trees injure them and
permit ontry of fungus -liseases.

Ficld observations indicate that cattle have
preference habits in grazing woodlands. Unfortunately this
preference is for the more cconomically desirsble species such
as maple, basswood, vlm and beech, whereas undesirable species
such as hornbeam, blue beech, dogwood and hawthorn are grazed
only when cattle are scriously underfed. This combination of
factors, under continued grasing, changes not only the quantity
but the guality of the reproduction and so 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 preforance.

Continued overgrazing affects nitural reproduction
both dirsetly and indirectly; direetly in so faras it affects
the reproduction itself and indirectly through its effect on the

goil. Livestock trampling compacts the soil, breaks up the
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protective layer of litter, expesing the minersl scil teo drying,
and the cattle, by consuminhg the vegetation within reach, reduce
the volume of litter naturally returned to the soil. It is this
litter which keeps the =gil open or perous and in a highly
sbsorptive state. Thus water relations are changed, which
adversely affects the rate of tree growth and may early eliminate
seadlings which manage to make a start in the compacted soil.

A voodland is doomed where conditions persist
which will not permit natural repgeneration. After a time with
ne new growth to replace larger trees which die of matural
causes the ¢anopy begins to open up, and sunlight let in further
dries out the soll. Wesds, and later grasses, which require
plenty of light,gain & foothold and a sod begins to form. In
general, trec¢ seeds which germinate cannot compete with an
established grass cover. As these effects of graszing progress
the stand becomes open or park-like and eventually all the trees
disappear.

Livestock grazing affects more than the growth of
treas cn the owner's land. Soil erosion in the woodland increases
as the absorptive capacity and mechanical protecticon affufdad the
s0il by the litter is reduced. The open canopy exposes the soil
to tha erosive force of rain impact and a compacted soll forces
overland movement of water. Livestock tend to follow trails in
the woodland and these often become centres of serious erosion.
Thus continued prazing inecreases surface run-off and soil erosion.

3041l losses and the amount of water which ran off
the land wers measured at the Soil Conservation Experiment Station,
La Crosse, Wisconsin. The following table* shows the results of
measurements of four heavy rains recorded during the 1935 growing

season on threc separate watersheds having the same soil type.

# Technicel Bulletin lo. 973 U. 5. Department of Agriculture,
S0il Conservation Service 1049.



Cleer cutting in o maple bush enceuvrages the wesds ond worthless vhrobe, Coreful selection
cutting would ersure cantinvows growth of valeable forest trass.

This windbreck grotects the creplend frem drying winds,
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Run-off a0il Loss
Inches % of Total [lbs. per acre

Procipitation
Watershed A

(Grazed Woodlots) 1.01 12.61 1,560
Yatershed B
{Protected Woods) .02 « 5 20
Watershed C
{Cpen Pasture) « 34 lpa 2l 550

Watershed A: 2.67 acres of second growth hardwoods.
Slope 15-18 per cent.
Grazed to optimum carrying capacity.
Watershed B: 11.5 acres of second growth hardwoods.
Siope 25-50 per cent.

Neither grazed nor burned.

Watershed G: 5.85 acres cleared of second growth timber in 1932.
Slope 25-35 per cent.
Grazed to optimum carrying capacity.

Obwviously continued woodland grazing is more
than the private affair of the property owner. Anything which
contributes to spil loss and to inereased surface run-off lowers
the vield capacity of the land on the one hand and adds to the
flood hazard on the other., The lessened value of wood products
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 te-date,
the sericusness of the grazing problem has not yet been brought
home to the person most concerncd, the farm woodlot owner. It
is recommended as a step in this direction that the Authority

publish a simple, attractive bulletin on woodlet grazing.

3. Forest Fire Frotection

The average person does not realize the seriousness

of damage caused by fire in the woodlot. Though he may know that
the yourz growth and =small trees are burned by surfece fires he
does not realize the extent of the less obvious damage such as

the destruction of humus wnich itself preserves the condition and
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water-rotaining capacity of the seil. When the humus and ground
cover are destroyed the sun and dry winds remove the moisture
required for tree growth and plant nutrients ere destroyed. The
heat of the fire also injures the growing tissue inside the bark
of older trees which are not actuwally burned, exposing the wood
to attack by insects and fungl. Even though through time the
wounde 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 prevention,
and the best assurance of prevention is an enlightened public
opinion which will make every member of the rural community
conscious of the sericusness 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 woodlets if he exercises the same
care that he does around his home and bulldings. It 1s°
particularly necessary to eéxercise such care in areas which have
ween cut recently, since the accumulation of slash creates a
serious fire hazard. Close utilization of tops and the
scattering of slash so that it lies close to the moist ground
and rots faster will help to reduce this danger.

From the evidence collected in the northern states
of the United States, whers conditions most nearly approximate
those of rural Southern Ontario, it is apparent that the most
effactive fire protective systems esre those set up under the
following conditions:

{a} Where the system is organized under the direction
and control of the state forester and the wardens
in each township are appointed by him on the
recommendation of the local council.

(b) Where wardens paid an annual retainer are actual
residents 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 s store of fire-

fighting tools on thelr premises.
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{c) Where the warden is assisted in his work by all members
of the compunity. That ig, his address and telephone
number ere known to everyone and fires gre reported to
him immediately.

(d) Where designated members of the community know that they
are likely tec be ¢alled on to fight fire and are paid 50
mach per hour for the time they are =o employed.

(a) Where every resident iz thoroughly fire-conscious and
realizes that losz of timber by firc ia a loss to the
whole community, and considers it his duty to prevent,
rapert and fight fire.

(f) “here fires for burning brush and rubbish may be set
only after g permit has been obtained from the local
firewarden.

Such a system might be adapted to the more heavily
wooded areas of the watershed. It is recommended that the
Authority set up a committee to determine the best method of
providing fire protection for both public and private lands,
through the co-operation of the Department of Lands and Forests,
for the protection of woodlands within the Twelve Mile Watershed.

L. Protection from Insects and Diseases

In any project, such as the public reforestation
rapommended for the Twelve Mile Creek Watershed, careful con-
sideration should be piven to the prevention of cutbresks of
insects or tree disesses and adequate arrzngements made for the
immediate application of control measures when these become
necessary. While it is not possible wo predict accurately the
sourse inscets or disesse may take under the ever-changlng con-

ditions of = newly forested area, therc are n number of fundamental
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prineiples which, if applied, will greatly lessen their
destructivencss.

Large areas of one kind of tree present ideal
conditiocns for an ocutbreak of insects or fungus disease. HMixing
species in the plantaticn or separating the species in small
blocks tends to slow the spread of outbreaks wntil natural
agencies bring them under control or direct control measurss
can be applied.

Tt is important to plant only the specias of
trees suitable to the site aend existing growing conditions.
Healthy, viporous trees are certainly more resistant to attack
than weak, struggling ones.

Over-mature and dead trees should be removed from
the existing stands as thess harbour bark-bestles and wood-boring
insects which may become excessively abundant and attack healthy
adjacent trees. Fungus infections may likewise spread from such
SoUrces.

Care should be exercised to prevent ground fires.
Even light ground fires are fregquently followed by severe oub-
breaks of bark-bestles and wood-boring insects and fungus
infection at the base of tha trees.

Tt is essential that an inspection be mede each
year so that any abnormal increase in Insects or disease may De
noted and control measures initiated before the outbreak Decomes
seriogus. Prompt action may reduce centrol meoasures %o a
comparatively sasy task and confine damage to a small area.

{a) Some Inportant Insect Pests

The 'Jhite Pine Weevil has caused serious damage

to plantations by sttacking the leading shoots of young white
pine. As this insect prefers to work in full sunshine, white
pine should ba grown in mixture with some other species which

will shgde the pine in its early vears.
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In recent years the Europezn Pine Shoot Moth has
inereased to epildemic proportions in red and Scotch pines.
Investigations are under way but no simple and effective control
measures have yet been discoversd. LAnother enemy of these species
the Root-collar “eevil, has recently been reported near Angus in
Simcoe County. Thia insect kills young trees by girding them
below the ground. In the U.5.A., where this inseect is better
known, certain emulsions epplied around the base of infasted
trees are said to give good control.

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

3ince investigacions of forest insects are
constantly under way, the owner conaidering insect controal should
always check with the Zone Forester to find the most effective
metnods. noW in use.

(b) Tree Diseases

The chief diseases of hardwcods arc the wvarious
trunk, butt and root rots, &nd chronic stem cankers, which are
51l endemic and may cause serious damage under aggravating
conditions. Yoodlots on the Twolve=-Mile Creek Watershed presant
very diverse conditions with respect to the incidence of these
disegses, a3 circumstance which is usually related to their past
history. Thus mzny containing old timber are in need of heavy
preliminary salvege and sanitation cuttings as & result of mis-
menagement or neglect. Such cuttings should precede or be
combined with clegnings and improvement cuttings, designed to
improve the composition and structure of the stands. Having
gstablished & sanitary condition, normal care should maintain

it and obviate less on account of decay.
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The wood rots grs commonly thought of as discases
of mature and over-mature timber, but experience has shown that
infection may occur ot a very carly age. In hardwood sprouts the
stem may be infected {rom the parent stump. In older trees
infection is chlefly through wounds, either of the root or trunk,
which may be caused by fire, trampling by animals, insects,
meteorological agencies, or by carelessness or accident in felling
and other woods operations.

For many reasons "eleanings® in the reproduction
are desirable, espeeially where the woods have beocon heavily cut.
Besides favouring the wvaluable speecles, those stoms which are of
seedling origin should be favoured over stumg sprouts which are
mora liable to decav.

In hervest cuttings, which should recur at
frequent intervals, the permissible volume alloted should include
trees in which incipient deecay is discovered and so far as
possible those which have become a poor risk through injury or
othar circumstancon.

The white pine blister rust is a serious enemy
of that important species. It can be controlled by elimination
of the currant and gooschberry bushes which sprezad the discase.
This is economically feasible where white pine iz growing on good
sites, and where a considerable concentration of white pine on a
small area reduces the labour involved.

The Dutech elm disezse, which causes rapid wilting
and death to all native alm trees and most introduced species,
has caused great concern ever since the first discovery in Canada
in 1S4t. It appeared first in Quebac, then at "indzscr somewhat
later and has subsequently spread over a large part of southern
Ontario. A survey during the summer of 1958 in the Metropelitan
Toronto area, revenled that the disease is well established there.
Since the disease was intreoduced a2t 'Windscr and has now spréad to

Toranto, it follows that it must alse be well cstablished in the
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Twelve=iMile "'atershed., Control is achisved by elimination of
disezsed troees and oy spraying heslthy trees to prevent attack by
the elm bark beatles which cerry the disease. For waluable treas
in parks, along stroets or arcund houses the cost of controcl is
well within ressons The Authority should alert its member
manicipalities to the danger and co-operate with them in making

plans to control this dissgse.

5. Windbreaks and Shelterbelts

In the process of clearing land for agriculture
mach natural woodland, whiech had mected as shelterbelts, was
removed. The restaration of windbreaks and shelterbelts, where
negessary, is essentizl to 2 complete conservation programs

Belts of tress conmprising one or two rows are
wsually called windbreaks; more than two rows in a2 bDelt comprises
a shelterbelt. In Southern Ontaric windbreaks generally give
sufficient protection except where wind ercsion of soil 18 severe
in which case shelterbelts may be regquired.

When proper species are used and windbreaks are
corroctly placed, the effects are almost entirely benefieial.

The effects may he direct or indirecct, but in elither case are
the result of reduction in wind velocity. The effects of
properly placed windbreaks on ¢ropsz and cultivated fields
may be listed az follows.

fa) Direct Effects

(1) ™ind damage and lodging in small zrains and
corn iz reduced or eliminated.

(2) Snow aznd the resultant moisture are fore
evénly distributed over fields, particularly
on the higher spots where they are required
mosta

(3] Wind erosion of the s0il is minimized.



(b} Indireect ‘Effeocts

(1} Moisture loss by evaporation is reduced.

(2) Temperatures in the adjoining fields are
ralsed, which may prevent frost damage,
accelerate growth and even lengthen the
Erowing sesson elightly.

(3} Erosicon of the soil by water may be reduced
by its more even distribution when released
from snow.

On level land windbreaks may nearly zlways be
established along existing fence lines but on rolling land,
¢onsideration should be given to the contours of tho land. The
prevailing winds in Southern Ontari¢ are generally from the west]
therefors the greatest proteéection will be derived from wind-
breaks on the West side of fields, However windbreaks on the other
three sides should =zlsoc bes considered.

To produce the best results, the windbresks mast
be adeguate in desipgn,length and numbers. The effective range
of & windbreak is influenced by the height of the trees and
wind wveloecity. An average windbreak will reduce the ground
velocity of a 20 m.p.h. wind 10 per c¢ent or more for a distance
af about 30 times the height of the trees. About one-fourth of
this effect will be felt on the windward side of the windbreak
and three=-fourths on the lee side. For example, if the trees
are LO feet high the total effective range with a 20 m.p.h.
wind will be 30 x 40 or 1,200 feet, 300 feet of which will be
on the windward side and 900 feet on the lee side. Generally
speaking, the reduction in velocity is greatest close to the
windbreak and tapers out to zero farther awayv.

The benefit of windbreaks in reducing heat loss
from buildings in winter has been shown toc be considerables
Experiments conducted in the United States have shown that more
than twice as much heat is lost from a house with a wind of

20 m.p-h. a8 with one of 5 m.p.h., and a windbreak can easily

reduce wind velocities in this proportion. In addition
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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 ond plocement
will have to be adjusted according to topography and
soil on rolling land.
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windbrea¥ks about buildings can add to the appearance of the
property.

Another advantage of windbreaks is that they can
improve wildlife habitat by providing shelter and runways for
many kinds of birds and other small animzls.

One consideration that should be kept in mind is
that under certain circumstances windbreaks nay cause air
stagnation, which may increase temperature and moisture conditions
to =z dangersus degrse in summer or increase frost damage in
spring and fall in smsll areas, particularly hollows. Where
this is likely to occur, windbreaks should be planted so as to
guide the flow of zir past such spots. Where thesz conditions
develop after the windbresks have beon established, they may be
relieved by judicious opeéening up of the windbreesks.

Experience has shown that windbreaks sre an asset
to any farm; that their edverse effects, if any, are loecal and
aagily remedied. In many areas windbreaks are essential to the
contirol of soil erosion by wind. It is therefore recommended
that the Authority encourage the establishment of windbreaks by

private owners.

b

&6+ Mindbreaks Shelterbelts oW

In the ¢limate of Southerh Cntario snow drifting
may cause much inconvenience asnd sometimes hardship. Control can
be readily affected by means of windbreaks and is dependent on
proper placing with reference to lanes of travel and topographic
features.

Where spece is limited or land valuable lath or
board fences are frequently used; but the cost of erection,
removal or maintenznce of these can be materially reduced by
using trees as permanent windbreaks or shelterbelts.

The object of a snow fence it to mechanically

reduce wind velocity near the ground in such a manner as to cause
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a drift to foro where it will be lesst narmful. The reduction
in velocity crestes two pools of relatively calm air, a small

one on the windward side and s much larger one on the leeward
sidej 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 widih of
the czlm pool on the leeward slde will increase and the centre
will tend to move farther away {rom the windbreak.

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 to thres or four times the height of the trees and generally
at least 100 fect.

In some places the snow trap type of windbreak is
effectively used. It is composed of one or more rows of trees
close to the reoad 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 deposited in the opening. This has the
advantage of reguiring fewer trees than the shelterbelt and
leaving the ground between open for cultivation in the summer.

Poor placement of windbreaks may accentuate
drifting conditions. A single row of trees, unless it is a
dengc conifercus Lype, is scldom denss enough to completely stop
winter wind, and may likewise create drifts.

Prejudice which may exist against windbreaks for
protection against drifting snow on roads usually arises from
poorly designed or poorly placed windbreaks. If a windbreak
has openings in it or if it ends abruptly, streamer drifts will
form. Te prevent this, windbreaks should be kept densc and
tapered down at the ends by using progressively smaller species
of trees and shrubs. In addition, livestock should be exsclud.d

from both windbreaks snd shelterbelts, since they will browss and
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damage the limbs of trees and shrubs, thus reducing thelr
effectiveness.

Trees are being used successfully as snow fences
in Ontario by the Department of Highways, by railways and by a
number of counties. Every encouragement should be given to the
cstablishment of such snow fences in place of the roemovable type

of lath fence now in wide usze.






CHAPTER 1
THE WATERSHED

The phyvsical Features of the region drained
by a creek are basic to a study of water relations for that
creek, Physical features rather than municipal borders fix
a watershed boundary and the drainage patterns within that
boundary., The boundary of the watershed will be described
in this chapter; the physical features within that boundary

will be described in greater detail in Chapter 2.

: iy Boundaries and Ares

The outline of the Twelve-llile Creek lies in
a north-weaterly direction and is very irregular. (See the
map of the watershed enclosed at the end of this water
report). The watershed is bounded on the south-east by Lake
Ontario; on the south, in part, by the watershed of Crabb'se
Creek and the summit of the terrain; on the west and a
portion of the south limit by the watershed of Spencer Creek;
on the north-west by the watersheds of Galt Creek and the
Eramosa diver, tributaries of the CGrand River; and on the
nﬂrth-gasu by the watersheds of Sixteen-}ile znd Palermo
Creeks,

Its length is 22 miles, Its greatest width
is 82 miles (near the north-westerly limit) and its narrowest
width three-guarters of a mile along 2 74-mile neck which
fronts on Lake Ontario; apart from this neck the average

width is about &% miles,
The Twelve-Mile Craaelk Vatershed has an area

of 119:5 ggquare miles, The Authority has taken in, however,
two areas outside the watershed, both being along the north
side of the neck. One area (1.1 souare miles} lies between
the watershed boundary and & 24-mile stretch of the south-
west boundary of the Township of Trafalgar. This area 1isa

part of the town of Burlington's annexation, The other is
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a triangular area of 3.1 sguare miles fronting on Lake
Ontario and lying between the easterly boundary of the
Twelve-Mile Creek Watershed and the westerly boundary of
the Palermo Oreek “atershed, This enlargement inecreases
the shoreline of the Authority frcp half a mile to 2} miles
and the area to 124.0 square miles,

Elevatiocns in the watershed vary from about
245 feet G,5.0. at Lake Ontario to about 1,175 feet G.5.C.
jn the wicinity of Darbyville at the northern extremity of
the watershed. The watershed lies astride the Niagara
Escarpment which traverses the area in a more or less north

and south line bhetween Kilbride and Lowville.

2., Municipalities and Hamlets

Within the watershed are parts of the Town-
ships of East Flamborough, West Flamborough, Beverly,
Puslinch, Nassagaweya and Trafalgsr; the town of Burlington
and part of its annexation; the hamlets of Bronte, Broockville,
Carlisle, Cedar Springs, Darbyville, Flamborough, Freelton,
Kilbride, Lowville, Sodom, Moffat, Morriston, Mountsberg,
Strabane, Zimmerman and part of Tansley which is astride the
watershed boundary,

The total population within the suthority is
27,554 and the area and population of each of the munici-
palities in the Authority are shown in the accompanying
Table 1,

3, The Creek, its Tributaries and their Gradients

The routes taken by the Twelve-iile Creek and
its tribiutaries and the slopes along these tributaries are
shown on the map of the Twelve-Mile Creek Vatershed and the
water level profile, For lack of definite local rmames the
major tributaries have been designated alphahetically on the
water level profile and the watershed maws, The profile data
were taken from topograchic maps with 25-foot contours which

indicate the overall but not the minute changes,
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The source of the main stream of Twelve-Mile
Creek is about 2 miles north-east of Morriston at an
elevation of about 1,050 feet above mean sea level®, Its
course is in a general south-easterly direction until it
reaches the confluence with tributary "GU at a pﬂi@t about
2 miles west of Carlisle where it turns north-east, At
about the point where the C,P.R. line crosses the creek EF
Flamborough, the creek begins to drop over the escarpment,
At the base of the escarpment it turns southeeasterly and
continues in that ganeral direction until it empties into
Lake Ontarioc at Bronte,

From its source to Flamborough the distance
is 14.5 miles and the fall is 225 feet for an averace
gradient of 15 feet per mile, From Flamborough to the base
of the escarpment the distance is 4.2 miles agd the fall
about 250 feet, for an average gradient of 59.5 feet per
mile, From the escarpment base to the lake the distance is
12.9 miles and the fall 323 feet for an average gradient of
25,5 feet per mile, The total distance from the source to
Lake Ontario is about 31,5 miles and the fall about 20O feet,

Tributary "A" rises at an elevation of 200
feat at a point ld miles west of Milton and enters the main
channel sbout 1 mile west of Zimmerman at about elevation
L98 feet, after flowing 9.7 miles through a long southerly
meander. Its average gradient is 31.3 feet per mile but,
as over half the fall is in the first mile, the average 1
gradient for most of the distance is only 17 feet per mile,

Tributary "B", which emptiesz into the main
stream about one mile above Zimmerman, dralns about 2.6

square miles of land lyinz between the escarpment crest at

Mount Wemo and the valley of the main stream,

datum which has been

# Elevations given are based on G i
Ce zipnifies Geodetle

extended from mean sSea level,
Survey of Canada.

=M
Gade
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Tributary “C" which drains 1L.0 square miles,
flows from an elevation of 950 feet at a point 1% miles
south of Campbellville and Jjoins the main stream 2 miles
gast of Lowville at an elevation of 530 feet., It has a
steep average gradient for its 8,2 mile length of 51.2
faet per mile,

. Tributary "D" gathers water from an area
of L.5 square miles most of which is on top of the escarp-
ment south of Kilbride, It has an average gradient over its
2.,6-mile length of 103.E8 leet per mile, but half of the 270
feet of fall is at the escarpment [lace,

The sourge of tributary "E"™ is about a mile
north-east of Moffat, at an elevation of 1,060 feet. In
general, its course is south-sasterly for a total distance
of about 10 miles to its confluence at elevation 665 feet,
with a cotal fall of 395 feet. In the first B.5 miles
from its source the stream drops 200 feet, with an average
gradient of 23.5 feet per mile, It then begins a 1,7-mile
fall to a lane of the escarpment throuzh the north-sasterly
side of Kilbride and down 2 gorge where it joins Twelve-
Mile Creek one-quarter of a mile west of Cedar Sorings.
The fall in this 1.7-mile reach, is 260 feet, giving an
average gradient of 153 feet per mile,

Tributary "F" rises 2 miles neorth-east of
Moffat at an elevaticn of 1,100 feet, It meanders 1in a
general south-easterly direction for a distance of 16}
miles to its confluence at eslevation BLD feet, Its fall
is 260 feet with z2n average sradient of 15 feet per mile,
which iz less steep than the tributaries described above.

Tributary "G" rises in the Beverly Swamp
and flows in a southerly direction for a distance of 2.5
miles to join the Twelve-i{ile Cresk one mile south of
Freelton. It has a drainage ares gf L.l saquare miles and

a mild slope of 11.8 feet per mile,
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Tributary "H" drains 2.k souare miles over
a slope of 21,0 feet per mile to join the main stream one
mile north of Freelton, _

Tributary "J" drains an area of 3.1 square
miles in the vicinity of Horriston at the most wasterly
part of the watershed, It flows in a general south-easterly
direction for a distance of 2.5 miles te Jjein the Twelve-
Mile Creek near Fuslinch Station., Some distress has been
caused by the waters of this tributary as will be described
along with a proposed solution later in the report.

From the above description it can be seen
that the gradients of Twelve-}ile Ergek and its tributaries
are high with no slack water reaches, These steep streams
have high veloecity flows with stronpg erosive power, With
these high gradients the laz time bestween an intense rain-

fall and the resultant run-off peak will be very short,
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CHAPTER 2

RUN-OFF RELATIONSHIPS

1, Streamflow

Streamflow originates primarily from prior
precipitation. It consists of surface [{low plus ground-water
which enters the stream channel along its course and is,
broadly speaking, the excess of precipltation over evapo-
transpiration and deep seepaze, Surface flow is that portion
of rainfall, melted snow and ice which reaches the stream
channels directly by flowing over the ground surface. Ground-
water flow (percolation) is gzoing on continuously and is
responsible for maintaining the flow in streamsduring periods
of drought, This portion of streamflow is often referred to
as "base flow',

The lag of streamflow - behind the precipitation
producing it demends upon the physical characteristics of the
watershed and the precipitation pattern, HReliable run-off
relationships are reguired for flood-forecasting and for the
degign and operation of water projects, Estimates of probable
flow rates during water demands are roquired for design of
water projects to relieve drought conditions, while probable
peak run-off rates have to be determined to delimit flood
hazard areas and design major impounding structures for safe
and efficient performance.

The faectors influenecing run-off are numerous,
varied, and seldom independent., Some of the pertinent factors
affecting run-off relationships are the basic physical charac-
teristics of the basin as terrain slopes, watercourse gradients,
degree of channelization or subsurface drainaze, pondings, soil
permeabllity, vegetation, etc.

O0f these physical characteristics, degree of
channelization and vegmetal cover are most often azltered by man,

though by dint of extreme effort he may alter the others
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somewhat. To date, man does not significantly alter the
pattern of precipitation producing run-off,

It is the combined influence of the above-
mentioned factors on streamf{low which is usually desired
for design purpeses. The best means of obtaining the
combined effect is by continuous direct gauging of streams
at strategic locations. Instruments which zutomatically
give a continuous record ol flow variation are preferable
to manual gauges which are seldom observed more than once
or twice daily.

Unfortunately, the Twelve-Mile Creek flows
have not been observed with any type of stream gauge.
Conseguently there are no records available with which to
directly gassgess its run-off pattern.

Since man can alter the run-off characteristics
somewhat a briefl description of these characteristics a§
found on the Twelve-liile Creek Watershed i3 given below,
after which are included some sample preliminary estimates

of peak flow rates,

2, Precipitation

The term "precipitaticn' as used in meteorology
includes a1l forms of molsture which reach the earth - rain,
snow, hail, sleet, etc. In the production of streamflow the
most significant forms of precipitation are rain and snow,

From metegorological station records available for
this region, which cover periods from L4 to 62 years, the aver-
age annual precipitation is 30.55 inches. This is made up of
an average annual rainfall of 24.89 inches and an average annual

snowfall of 5&6.6 inches¥.
The precipitation varies widely from the “average'

however, with months or years of drought and other pericds of

intense and excesslve rain and snow. It is usually

%10 4inches of new fellen snow is taken &s 1 inch water
eguivelent,
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the non "average" precipitation conditions which give rise
to water problems and which must be taken into account in
designing water control works. It is likely that water
problems will increase as population increases in this

watershed and more basic precipitation data will be needed.

3. Terrain Slopes

In addition to the gradients of the main stream
channels which were described in Chapter 1, the slecpes normal
to the streams are important in that they affect the rate at
which water may run inte or off the land toward the streams.
The steeper the terrain slopes the faster water reaches the
channels and rises to & peak flow with a correspondingly
greater peak rate of run-off. In order to describe the slopes,
the watershed has éaen divided into three zones which have

different characteristics, viz:=-

TABLE 2
TERRAIN SLOPE ZONES

Zone |Watershed |3quare |Fercent of
Region | Miles| Watershed

' Upper 53.8 Lb .9

B Middle L3.8| 36,6

C Lowsr 22.2 1E.5
Total 119.8| 100.0

A meridian through a point 1 mile west of
Carlisle is the dividing line between A and B zones. Zone G

is the region below the base of the escarpment.

Zone K.

In the south-sasterly part of the zone, nine

glacially deposited drumlins are clustered in an area of 11
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square miles. They vary in height above their bases* from 25' to
100! and cover 20 per cent of the zone. The distance between the
bases varies from one-guarter to 2% miles and averages about 1
mile. In general their length is downgrade and parallel to the
streams, Seventy per cent of their lateral slopes are toward
streams and nearly all the others are toward relatively flat

wooded land.

TABLE 3
DLT.. DESCRIBING NINE DRUMLINS IN ZONE L&
Item Units Max. |Min. |Average
Height above base Feet 100 25 bl
Length of base Miles 2.07 53 | 1.25
Width of base Miles C.45 |0.15 | 0.33
Slope easterly end Ft.per Mi. 375 83 211
" westerly end Wi ® M 300 9k 164
Northerly Lateral slope . % N 500 | 100 2921
Southerly " " m n w | sop | 125 | 262

Outside the area of the drumlins the slopes in
Zone [ range from 50 te 150 feet and average 100 feet per mile.
Zone B,

The Niagara escarpment crosses this zone. The
escarpment proper is broken by & steep and rugged depression
absut a mile wide at the narrowest place and approximately 100
feet below the adjoining summits.

The southerly part is crescent shaped with Mount
Nemo at the summit and near its centre. Its westerly segment
is separated by Twelve-Mile Creek which flows through a narrow
gorge three-quarters of a mile north east of Flamborough, Near
Cedar Springs the banks or lateral slopes to the ereek are a
maximum, the vertical heights being about 175 feet and 150

feet and the horizontal distances about 700 feet and 200

# The base is the lowest unbroken contour around the drumlin.

+ TFor lateral slopes the horizental distances were extended
aither to creeks or to a lower contour in wooded land.
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feet respectively for the south and north banks,

At Mount Nemo where it turns southerly, the
elevation of the summit is approximately 950 feet and the base
6C0 feet, a slope of 350 feet in about 2,000 feet or B60 feet
per mile,

The northerly part of the escarment;whichia.arrnw-
shaped with Rattlesnake Point forming the south-easterly tip,
is separated from the main escarpment by Tributary "C" of the
Twelve-Mile Creek. The maximun slopes of the nerth-easterly
and south-westerly banks are 225 feet and 175 feet vertical,
to horizontal measurements of 500 feet and 700 feet respectively.
On the easterly side of the arrow the terrain drops from a
summit elevation of 1,025 feet to a base elevation of 650 feet
in & horizontal distance of three-guarters of a mile for a slope
of 500 fest per mile. At Rattlesnake Point the terrain drops
375 feet in half a mile, a slope of 750 feet per mile.

One-half mile north of Kilbride there is a saddle
one mile long and three-gquarters of a mile wide having several
summits 50 feet above the base with slopes averaging 350 feet
to the mile.

The slopes in the rest of Zone "B" range from

60 feet to 150 feet and average 105 feet per mile.

Zone C

Zone C comorises the watershed area below the base of the
escarpment. In general the slcpes are south-easterly pnward

Lake Ontario and excepting the main creek ravine walls, the
terrain slopes vary from 25 feet te 100 feet per mile, averaging
60 feet per mile. From Zimmerman to Bronte the Twelve-Mile

Creek ravine is about 100 feet deep and its walls have an average

glone of about 100 feet wvertiecal to 150 feet horizontal.

L. Soil Permeabilities
Other factors being egual run-off rates vary with

the degree of permeability of sedls which may be roughly grouped

into three classes as shown in the following table:
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TABLE L
S0TL PERMEABILITIES

Permability Class Per Cent of Watershed

Permeable: Sands, gravels,
moraines and some 7%
li~zstone plains:

Semi-Permeable: Imperfectly

drained soils 202
and some clay
lands

Almost Impervicus: Poorly drained
solls, tight clay lands, 1068
urban areas

These percentages were derived from generalized physiographic

maps and are only approximate,

5. Drainage Channelization

If a s0il is well drained and orven it will have
capacity to absorb large volumcs of precipitation and thereby
reduce the amount of precinitation which runs of{ causing
erosion and flooding, It can be seen that tile drainage can
help reduce run-off and fleoding by gradually emptying the soil
reservoir between rains, which provides storage for the next
rainfall. On the other hand, drainage improvements by open
ditching methods, while relieving crop drowning, incrcase the

rate and ameunt of run-off and increase downstream fleocding.

6. Wooded Areas

Dry woodland and dry scrub, to some extent, reduce
volumes and rates of run-off. The snowmelt run-off from open
country usually precedes that from adjacent wooded areas. Thus
a watershed of bush cover intermixed with cleared land usunally
has a longer run-off period and lower run-off rates than a
watershed that is either entirely cleared or entirely wooded.
The areas of dry scrub, dry woodland, wet serub and swamp are
symmarized in the following table. For more detail on woody

cover the forestry revort section should be consulted.
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TABLE 5
AREAS OF WOODY VEGETATION
TWELVE-MILE CREEK WATERSHED

Percentage ol |
Type of Woody Growth Square Watershed
Miles (119.9 Sqa.Mi.)
Dry Woodland 27.02 22.5
Dry Secrub 3.76 3:1
Total of dry areas 30.78 25.6
Swamp 11.90 9.9
Wet Serub .41 2.9
Total of wet areas 15,31 12.8
Total dry and wet areas | 46.09 38.4

In addition to reducing spring run-off peaks
ag pointed cut sbove, run-off for the majority of rainfalls
is much less from wooded and well vegetated arsas than from
eultivated areas. Howaver, when the less freguent high
precipitation velume storms ocecur, the spil, even in well
vegetated areas, may become saturatcd and unable to absorb
further rainfall. Thus run-off may be as great from vegetated
as from cultivated areas during the latter part of such storms.
Vegetation helps protect the watershed against erosion and
flooding from minor storms but is not suffiecient to prevent a
stream from overflowing its banks when the large volume, high

intensity storms occur,

7. Lzkes

Lakes function as rotardation basins during flood
vericds. The topographical sheests show eight very small lakes
or "kettle ponds" within the watershed, five in zone A and three
in B. These lakes reduce the run-off rates in the immediate
tributary but their effect on peaks in the main streams 1s not

appreciable. However lakes have additional wvalues for community
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uses as will be described later. Crawford Lake, the only lake
named on the topegraphic sheects is privately owned. It and

others are used for recreation.

8. Flood Flow Estimates

Fortunately flood damage 2long Twelve-Mile Creek
has been minor in the nast. However, there are flood-vulnerable
areas along the croek and its tributeries. One of the best
means of reducing the burden on public resources caused by
flooding is to prevent build-up of damageable facilities in .
flood=vulnerable areas. It is & tribute to the people of this
valley that the number of dwellings in flood plains is still
small. However, with increasing population in the area there is
greater pressure to build on the lower ground. In order to
delimit or provide structural protection for the flood hazard
areas fl-od flow rates must be determined.

Where river control structures are concernaed, it
is not the normal or average discharges of a strearm but the
unusual or exceptional flows that have cceurred in the past or
may reason2bly be expected to occur iIn the future that are
significant. These flows provide the besic design criteria for
all wator control struectures, particulsrly major onas whore
failurc enuld result in loss of lif: and destructicn of property.

It is necess=ry, thorcfore, in the analysis of the
avnil=ble dnta to considor probable maximum conditions in relation
to the human and economic factors involvad.

In tho sbscnce of dischorge rocords it is necessary
to resort to empirical means to ascortain within reasonable limits
the flews which mny oceur under various conditions.

Of the number of mothods availsble for this type
of calculation, that of Snyder®* w:s chosen as being best suited

and apnlicable in respect to the datrn available for this area,

#* Franklin F. Snyder, Hydrologic and Hydraulic analyses,
Eargs of Engineers: U.S. Army Engineering Manual, Part CXIV,

Chapter 5, March 1948.
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To give an indication of the flows that may be
expected with varying degrees of probability, calculations
bascd on the Snyder method were made for two locations in the
watershed. The locations choseén were the hamlet of Zimmerman
above which there is adrainage arex of 110.3% sgquare milas and
at Cedar Springs above which there is a drainage area of 68.1
square miles, Cedar Springs was chosen since the flow at this
locaticn originntes above the escarpment and the flood plain 1s
vwell defined from Cedar Springs downstream. Zimmerman was
chosen because it is at the upstream end of the 7Z2-mile-long
neck which forms the lower portion of the watershed. Only 9.5
zquare miles drain into the Twelve-Mile Creek below Zimmerman.
With the drainsge area above Zimmermsn being 92.3 per cent of
the total, tho flows at Zimmerman will be representative of
what can be expected thrcough the lower 78 miles of the creek.
Further, a main stream dam and reservoir site near Zimmerman
was investipated at the time of field survey as described later.
The results of crleulstions for flows At these two locstion are

summarized in the following tabulation:

TABLE 6

ESTIMATED DISCHARCES OF VARICUZ PROBARILITIES AT
ZIMMERMAIN AMD CEDAR SPRINGS

Average =G 2
Probobility of - Discharge EStimatEHdar —
Qecur 5 il mme eds ngs
o areonge © (DraifdEe 11073 5q.Mi.)| (Drainage 68-1 Sa.Mi.)
Greater than
shown L CuSaMa e.f.8. C.S.Mm,
Once in 25 years g,300 75 6, 000 28
Once in 50 years | 9,600 g7 6,900 101
Once in 100 years | 9,900 90 7,200 105
Probable Maximum | 38,000 345 49,000 L23
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In the above teble the Probable Maximum dischafge
was deducsd from the 6-hour "Probable Maximum Thunderstorm™#,
with a run-off co-efficient of 75 per cent.

The 25 50- and 100-year "rocturn period"™ discharges
are directly relsted to the rainfall intensity-duration-free-
guency curveés for Toronto.

The cresk discharge rates in the =zbove tabulation
are intended as a preliminary guide only. As major water
control projects are undartaken the flow estimntecs should be
rechecked in the light of any discherge measurements which may
become available in the meantime. Bwven for flood line mapping
to delimit aecurately the flood-vulnerable regions it would be
most valuable to have a few years' flow records. It is, there-
f&ra; recommended that the Authority establish recording stream

gauge stations near Zimmerman, Carlisle and Mountsberg.

# Proliminnry Estimates of Probable Maximum Precipitation
over Southern Ontario - J.P. Bruce, Eng. Journal, July 1957.



CHAPTER 3
JATER PROBLEM

1. In Generalized Terms

The physical processes affecting water within or
along the boundaries of & watershed give rise to problems which
are, or may become, of interest to the Conservation Authérity.
In extreme generalization it might be stated that these problems
are due to non-moderation of use or supply. Durinz times of
excessive supply, fload and ernsion losses occur. In low=
supply periods pollution effects are more serious, irrigation
may be required; wells and reservoirs may be unable to meet the
demand and water may have to be imported, Flood damages are
generally due to man's use of areas which the river occasionally
neads. Whera population pressure has not already become too
gEreat, the best means of reducing flood damage is to re-adjust
man's use of the lands subject to flooding. Where civilization
has encroached with expensive develnpments on the lands occa-
gionally needed by the river it may be more economical and
necessary to adjust the river than te re-adjust mants use of
the land,

Flood and low-flow probklems may often be relieved
by the modification of the river's regime, Water that goesg to
waste during flood periods may be conserved for use durlng

pericds of drought to the benefit of the development within the

watershed,

2. Limiting Flood Plain Occupancy
Az can be seen from Table 1 in Chapter 1 the

population both within the boundaries of the Authority and with-
in: the municipalities which make up the Authority has increased
;apidly in the last decade. The total population in the
municipalities represented on the Authority was 29,320 in 1950,
83,783 in 1959 and 92,019 in 1960. Thus the pepulaticn
increased 314 per cent from 1950 to 1260, and 11 per cent from
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1959 to 1960, While much of this increase was in the municipa-
lities fronting on Lake Untario the intensificatlion can be
axpected to continue inlandward with a tendency for housing and
industry to encroach upon the flood plains, As yet the Twelve-
Mile Creek ConsgervAtion Authority is in the enviable position
of having jurisdiction over a watershed which to date has
suffered only minor flood damage in a few localities.

Maeh distress can be obviated by delimiting the
flood-vulnerable areas now and promoting uses of these areas
which do not involve a flood damage hazard, It is better to
prevent building in the flpod plains than to require extensive
flood protection structures after the build-up has occcurred.

If building in the flond plains of Metropolitan
Toronto and Region had been prevented during the past century
the damages and deaths during hurricane "Hazel" would have
been considerably less, and the Metroponlitan Toronto and Regicn
Conservation Authority would not now have to undertake such a
costly flood eontrol program, The build-up within the Twelve-
Mile Creek Watershed is currently at a stage similar to the
Toronto region 70 years ago and the Authority should act now to
save the people of this watershed the expense of the
Metropolitan Toronto experience,

During the survey of the Twelve-Mile Creek
Watershed it was not possible to carry nut the full detailed
work necessary to delimit precisely the flood-vulnerable areas.
This might be done by the Authority through a program of flood-
line mapping. However, while the limits of flond-vulnerable
lands were not sstablished during the conservation survey, some
of the low=-lying and likely vulnerable areas ware observed,
These will be pointed out as brief examples only. It may be
well to picture these areas in the light of the following
definition of flood plains:

"Flood Plains, the low-lying areas adjoining the
streams and rivers that are subject to flooding

during the high water periods, are an integral
part of the river or stream, just as much as the
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main channel of the river, As such they should
be 80 classified and used,"*

The map of the Twelve-Mile Cresk Watershed
enclosed at the back of this report shows only Morriston as
gubject to flooding. Parts of the village of Morriston suffer
from continuously saturated conditions with frequent flooding
and a proposal for relief of this condition is presented later
in this chapter.

In addition to Morriston, however, there are
many flood-plain areas which would be subject to considerable
flood damage if built upon. Along the Twelve-lMile Creek from
Highway 6, through Carlisle, to the brink of the escarpment
the flood plain is broad. The spring freshets frequently rise
to the edge of the first garage north of the creek along the
Waterdown Road at Carlisle.

At Cedar Springs the flond plain is relatively
narrow, but already several dwellings are practically upon the
creek. It is to be expected that these will be damaged by
floed waters from time to time,

From Lowville to Zimterman the flood plain is
quite broad and accessible by towmship roads. There are somea
farmsteads in this reach of the walley which appear to be close
to the flood limit, Further build-up in this reach should be
discouraged.

From Zimmerman to the Queen Elizabeth Way there
is no significant build-up within the flnod plain yet, Through
this zone it can reasonably be expected that flood waters will
occasionally stretch over the complete vazlley floor,

At Bronte there is marina development which
suffers occasicnally from flood-water buffetting. Hera
troubles may arise either from lake or creek, Debris which is
dumped on the flood plain upstream may be swept down to Bronte

in high water times to damage boats at their moorings.

s

# Journal of Soil and Water Conservation July 1960.
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The above descriptions have pointed only to
localities along the main stream, Buildings should alsc be
kept prudently back from the tributary watars. Subdividers
and local residents need to know just where the building limit
is, To provide this infarmation complete floodline maps of

the Twelve-Mile Creek and ics tributaries need to be prepared.

3, The Flood Problem at Morriston

Morristoen lies astride and near the headwaters
of tributary "J" of the Twelve-Mile Creek. Periodically for
years water has ponded along this reach of the tributary
causing cnnsiderable inconvenience and distress. The drainage
is poor and the ground remainz in a saturated conditien, Then
when heavy rains or rapid snowmelts occur the water spreads
out over the vards fouling gardens and septic tanks and
backing up into some basements.

In an attempt to relieve this situation for
Morriston and the farms in the five downstream lots in
Concessions VII and VIII of Puslinch Township, the channel
capacity of tributary “J" was increased by the digging of the
wpenrice Drain® in 1917. Unfortunately, the results of this
channelization work were not as satisfactory at Morriston as
for the downstream farms. Except for perloedic localized
silting and ponding adjacent to the Highway 6 culvert the
channel is in good condition from Highway 6 downstream to its
south=gasterly limit at the sideroad between Lots 35 and 36.
The adequacy of this part of the drainage channel 1s indicated
by the profile and typical sections shown on the accompanying
plan, However, as illustrated by the accompanying photographs
the channel is not in good condition through Morriston.

The lack of effectiveness of the channelization
in Morriston, as compared to the downstream farms, 1s due
primarily to a difference in soil characteristics. The soil
along the channel through Merriston is silt part of the way and

the remainder iz muck, Heither of these soll types,as found
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in the 1960 sumamer survey,; possess sufficient shear strength to
maintain the side slopes recuired by an open channel, To bae
satigfactory through snils such as these in a built-up area a
chainnel must be lined.

In addition to carrying off the excess surface

ater it would be desirnble if any fleood-control chrnnel
through such a2 built-up headwater region zlso provided under-
drainage to relieve the saturated condition of the soil. It
iz desirable also to construct the chonnel in a way which
minimizes debris jamming. The use of large-diameter field
tile appears tn best meet the zbove requirsments.

But, what size of tile shruld be used? To
answer this the watershed chiracteristics must be determined.
The watershed sbove Morriston is outlined on the nccompanying
aerinl photogroph. This photograch also gives some impression
of the vegetal cover of the watershed, ‘Watershed slopes were
determined from the national topographi¢ series mops.
Computations of run=-off rates indicate that 2 L2"-diameter tile
would be required through Morriston to earry along the present
route a run-off which cnn reasonably be expected to be exceaded
once in 50 years. Such 2 tile would be expensive to install,

Fortunately on the west boundary of Morriston
there is a 10,%9-ncre lake with an elevation low enough that
the run-off from area "B" above Hadenock Street wuy be diverted
into it before being routed downstream through Morriston. This
loke can then serve 2s a flood-control reservoir to retard the
run=cff and reduce the size of tile needed through Morriston,

A run-off equal to or greater than 2,3 inches
from areas "A" and "B" or 2.3 x(36.4 + 61.0) = 224 acre-inches,
can reasonably be expected to be exceeded once in 50 years from
a gstorm of 6 hours or less duration, To store this volume of

water would require provision for only a 22 = 1,7 foot
9 x

flood surcharge on the 1l0.9-ac¢re lake, Thisz flood surcharge
could drain of f in 3 days through a l4-inch field tile with the

grodient available through Morrdston.,
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Bun-offs greater than 2.3 inches could be
expected from storms of durations greater than & hours or from
snowmelt, However, discharge iould be occurring through the
outlet tile during the run-off period, snd the surcharge omn
the lake would seldom exceed 1,7 feet, The flow in the outlet
tile during a 6~hour storm would be largely made up from run-
off from the 11.6 acres in area "C" within Morriston. The
fonce=in=50-years" flood flow is used for design purposes as
being consistent with the lifetime of the channel components,

Further details for the proposed flood=-control
measures for Morriston are included on the accompanyling plan
which shows that the run-off from area "B" would be diverted
under Badenock Street through a 35-inch corrugated iron pipe
and thence into the lake through an open cut. Outflow from
the lake would proceed slowly through the drop inlet and the
1h=inch=diameter tile. Laterals of 6-inch, 8=-inch and l2-inch
diameters would pick up local run-off from area "C" within
Morriston and introduce it into the lb-inch tile at manholes.
The lk-inch tile would empty into the existing 2l-inch tile
behind the Morriston Hall, The tile trench should be backfilled
with gravel at selected locations to allew local pondings To
drain away, BExcepting for the drop inlet at the lake end and
the manhole at the juncture with the 2l-inch tile, which would
be square, the manholes could be made from 36~inch diameter
well tiles. The manholes should extend 18 inches below the
tile lines to form a silt trap. Solid covers should be fitted
to the manholes for safety reasons,

Sediment from the watershed above Highway 6
would mostly settle out above Badenock Street and in the open
cut upstream of the drop inlet,

The uss of the lake as a [lood-control reservolr
will improve the performance of the channel through the farms
below Morriston. The run-off from above Morriston will be

largely delayed until after the peak of downstream run-off has
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passed, Even then the flow from Morriston will be meted out
gradually and will be well below the channel capacity downstreanm,

In addition to its function as a flocd-control
regervolr the lake at Morriston could well be developed more
completely as a community pond. More will be said about this
in Chapter 5.

L, Water Erosion Control

Precious snil is eroded off our watersheds in
tremendous quantities annually, only to fill up and annihilate
some downstream lake. S0il may be lost insidiously by sheet
erosion or dramatically by gullying.

No attempt will be made here to describe in
detail the processes of ercsion, as many treatises exlist on this
topic, More to the point are a few examples from the Twelve-
Mile Creek Watershed where the Authority could assist the
worthy cause of erosion control,

In the illustrations overleaf are examples of
three types of ercsion of soil by water, Firstly, consider
the raw, rilled, bank along Appleby line. This is typical of
many of the roadway cuts and fills in the watershed,

Tremendous gquantities of seil are moved downward from these
bare banks with each rainstorm, Not only is the soil lost
from its structural position but it settles out in flatter areas
to ill culverts and pools, cover crops and pollute streams,
The erosion on many of these banks could be significantly
reduced by inexpensive vegetative means, Often the vegetation
neads but a little encouragemsnt in the form of seed,
fertilizer, surface scarification and attendant interest. From
the standpoint even of short-term economics it will often be
less expensive to vegetate a bank than to haul in replacement
structural fill, or tlear out and replace culverts,

The Conservation Authority could perhaps
co-gperate with the Works Departments of the municipalities to

carry out road bank erosion control.
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Secondly, consider the bald, rapidly eroding
bank where the gas pipeline crosses the Twelve-Mile Creek
ravinae 150 feet south of the Upper Middle Hoad projsction.
Here again the ravine wall ¢ould be restored to vegetative
productivity, Indeed the Authority might take steps to reguire
those who slash rights-of-way over well vegetated hillsides to
establish vegetation to minimize erosion of the scarred earth.

Gully ernsion 1§ occurring at many places
throughout the watershed. One startling gully is to be found
in the north part of Lot 33, Concession II 5.D.53., of Trafalgar
Township. This gully has been named "Inglehart Gully" for
convenience and 1is illustn&ned.in the three accompanying views.

This gully represents the outcome of a drainage
diversion thaﬁ'appaared harmless a generation ago. As can be
gseen in the upper illustration the original watercoursa was at a
higher level and the flow was toward the left of the photograph.
The water from the 460 acres drained bty this watercourse
flowed into the Palermo Creek originally but a previous land-
owner, in order to reduce the flow in the watercourse near his
buildings, had a small diteh about 150 feet long dug to divert
the watercourse to the brink of the Twelve-Mile Creek ravine.
The accelerating water did the rest of the excavating. It is
estimated that 4,000 cubic yards of so0il have been eroded from
this one gully in the last generation.

This gully could be controlled by constructing
a dam across it to guidethe flow back into its original water-
course, The dam could be so designed that in times of extreme
high flows scme of the water spills through the gully, so that
the present landowner who has adjusted his crop program to the
reduced flow might receive some flood relief, There is also
a good logcation on this waterenurse to construct a dam to form
an irrigation pond wherein some of the excess from freshets
might te stored for later use, The Authority should consider

carrying out a gully-control demonstration on such a gully as

thisz.
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CHAPTER 4
CONSERVATION STORAGE

1. Why Consider Storage on the Creeks?

The water problems described above are not an
exhaustive listing for the Twelve-Mile Creek Watershed, Other
problems such as water shortage can be expected to occur fre<
quently as population incresses. Indeed, many localitiss inelud-
ing the Palermo and Ash vicinities already find supplies insuf-
ficient. Annual precipitation is more than ample for the needs
but the time distribution does not always mest the requirements.

FPeople look at the wvast volume of water in the
Great Lakes and think that all future needs can be taken from
these lakes. But massive pipelines and »umps and expenditures
of energy would be reguired to bring back from the lakes the
water that flowed down past their doors in the freshet=. If some
of the excess from tho freshets could be stored in reservoirs
water would not have to be pumped upstream from the Great Lakes,

Since acouisition costs may become prohibitive if

houses and other developments exist in a desired reservoir area,
it is well to inspect a watershed for reservoir sites before it
becomes densely populated,

Before embarking on the conmservation field survey
the national topographic series maps of the region were scanned
for promising rescrvoir sites. Five sites were selected for more
detailed field investigation., The location of these sites is
indicated on the watershed map included after Chapter 5. The
sites are described below. The sites considered were those which
had potential for large volumes of storage which might mest
requirements for flood control as well as water supply. It should
not be construed that these are the only places where storage
could be effected. There are undoubtedly many locations where
smaller reservoirs, which would supply a few farms, could be

aéstablished,
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Basides the purchase of the land, the costs
involved in impounding reservoirs are numercus and varied., The
ma jor expense is the dam itself, the cost of which varies with
the height, length and spillway capacity required to pass the
peak flows without endangering the structure., The spillway
seetion usually requires costly reinforced concrete walls and
steel sluice-gates, Other ¢osts are the re-routing and raising
of roads, replacement of bridges, clearing and fencing the

regarvoir arca.

2. Brief Description of Reservoir Sites Investigated

(2) Ash
Located in Conceasions VI and VII, Lots &4 to 7,
Burlington, a reservoir with a capacity of approximately 1,280
acr¢ J(ect could be established by a dam about 20 feet high and
700 feet long. The drn;nagn area sbove the reservoir site is
about 7.9 square miles. Unfortunately half a mile of town road
would have to be raised or re-routed.
{b) Zimmerman
At this site a 2,080-acre-foot reservoir could be
created by a dam 30 feet high and 800 feet long. The drainage
area above this site is 108 souars miles which, 25 can be seen
from the flow estimates given in Chapter 2, would require an
extonsive spillwAy. This site would flood about one mile of town
road., The size of reservoir at this location could be much
increased by building a higher dem. However, due to the steep
gradient of the creek and the extensive spillway reouired, a
reservoir here would be very expensive and hardly Jjustified
from a flocd-control point of view, since much of the area to
be protected lies upstream.
(e) Strabane
A dam about 10 fect high and 4LCO feet long 2t this
location would create = reservoir of about 294 acre feet capacity.
The reservoir would be relatively shallow with much of the 1L0-

acre area less than § fect deep. A reservoir here would be able
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to storc most of the excesz spring run-off from the 2, 56=gquare=-

mile drainage area. The portion of outflow from the Beverly
Swamp which reaches the Twelve-Mile Creeck passes through this
site and a reservoir here would effect a control on that outilow.

While a ressrvoir at this site weould be shallnw;
the water would be relatively warm, and should wegetable crops
ba grown more intensively in this region the Strabane reservoir
could be constructed to provide irrigation water.

{d) Freelton

A reservoir of about 120 scre fect capacity could
be established at this location by raising the county road and
installing a spillway at the road bridge. Again the lake created
would be shallow with much of its 57 ac¢res less than 5 feet deep.
Marshy vegestation would likely become ¢stablished around the
shores. Such a lake would increase wildlife habitat in the area.

A 120-acra-foot reserveir here could reduce the
peaks of the freshets somewhat but would not be large enough to
significantly reduce major fleod psaks. Should irrigation
deménds increszse a reservoir hore would be able to provide
irrigation water for about 350 acres.

The reservoir site is growing only wet scrub at
present. The region around this reserveir was recommended in
the Forestry Report as suitable for reforestation. If purchased
by the Authority, the aren above the maximum reservoir level
could be reforssted first. The irrigation demand could then be
re-assessed before reforesting the pondsble land. The reserveir,
if constructed, would be an nsset for fire protection of adjacent
forest.

(e) Mountsberg

By building a dam 10 feet above the stream bed
and 310 feet long at this site a reservoir of about 1,380 acre
feet capacity could be established. The maximum reservolr
elevation is governed by the C.P.R. cmbankment which skirts the

south edge of the reservoir site.
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The existance of limestone bedrock about 2 feet

below the surface at this site favours & gravity type concrete
dam which could be so constructed as to permit water to be
gpilled along th:e whole length of the dam. This arr&ngemént
would obviate the need for extensive spillway gates. Such a
conerete dam could be constructed to provide & meximum storage
pool level of 97L.5 feot (G.5.C. datum) for a cost of about
$37,000. In flood time the reserveir could be raised to a level
of 975.5 feet, The reservoir area has been estimnted, from the
975-foot contour on the national topographie series maps, to be
345 acres. This area shouid be confirmed by locating the 975
contour on the ground before a dam is constructed. Again much
of the reservoir would be shallower than § feet and marshy
vegetation could be expectad along the shorline in the upper
renches of the reservoir. The northerly half of the site is at
present growing wet scrub with some sizeable timber. The zZone
around thiz site was alsc recemmoended In the Forestry Heport
as suitable for reforestation. If acaulred by the Authority
for reforestation purposes the water requiremeénts in the vicinity
gshould be re-assessed before reforesting below the meximum
reserveir level.

ficcess to this site is ouite good and a reservolr

here could be blended with a recreation development, as well
ag providing fire protection.

3. Summary
Significent acreiges near Carlisle are already

being irrigated. 45 the demand for further irrigation develops
zome upstream storage will be reouired to replenish the crecks.
Gf the sites investigated, Mountsberg is the most promising,
though Strabane znd Freclton could be used to advantage. It is
recommended that the Authority acouire thae lands for these three
sites and allow for reservoir construction at a lnter date as

the neads develop.



CHAPTER 5
COMMUNITY PONDS

1. Community Pond Criteria

The benefits derived from community ponds are
becoming increasingly anvrecizted throughout Ontario, especially
in heavily populated regions. Flooded gravel pits and guarries,
old mill ponds and newly constructed ponds are attracting an
increasing number of people esach year. Many are also using the
more attractive stretches of river as "swimming holes" and
pienic spots. Since many existing community ponds are already
overcrowded, it is suggested that the Authority prepare a
program for community peond development.

Besides providing recreational facilities, the
community pond, has a number of other advantages. Since these
ponds are generally located close to a community they provide a
certain degree of fire protection. Many small hamlets do not
have an adeguate water system to cope with a major fira; and
the water from community ponds has been used for this purpose
on quite a number of occcasions in Southern Omtarioc. This
protection does not only apply to buildings but also to valuable
woodlots which might be located nearby.

Other advantages of these ponds are their
water conservation features. When urban development sup-
plants rural use of land, run-off rates during periocds of
precipitation or during the spring "break-up" are increased.
The construction of extensive drainage systems and the surfac-
ing of meny acres of land with roadways and rooftops, reduces
infiltration opoortunity. Muach of the run-off just goes to
waste down the creelks and rivers, and it- is therefore desirable
to store excess run=off whenever possible. Community punds;
along with farm-ponds, large watcor-storage reserveirs and,
of course, good agricultural practices, plsay a considerable
part in this program to conservc £ portion of the amnnual

precipitation. MNot only does this provide = supply of water
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for a variety of later uscs, but it also helps to ensure a more
reliable stream flow during the dry months.

Suitable locations of community ponds are coften
within the flood plain. Community pond development without
damagable property bulld-up is one of the desirzble uses for
flood plain land. Such use will help to reduce the hazardous
encroachment of buildings on flood plains.

A further asset of the community pond is its
ability te provide =2 habitat for various forms of wiidlife..

It can be stocked with fish and, providing conditions are
favourable, wildfowl, muskrats and other forms of life can be
encouraged to inhabit its waters. Besides these material bene=
fits, community ponds heve acsthetic value which cannot easily
be messured in dollars and cents.

In view of these advantages as well as the need
for new recreational arcss it is recommended that the Authority
proceed with a program for the acouisition of suitable community
pond sites. This program should include the few remsining mill-
ponds in ths watershed. At one time there were several mill-
ponds in the Twelve-Mile Crezk. A changing economy, however,
put the mills out of business and resulted in the dams being
allowed to deteriorate and wash away.

Gravel pits and gquarries =lso have a potential
s community ponds. These enterprises eventually closec down
as the supply of suitable material runs out &nd the sites are
abandoncd. Many worked-out pits have filled with water from
springs and are being used by picnickers =2nd swimmers.

Other community ponds can be crested by construct-
ing a dam at & suitable loc=tion on a stream. This is best done
by erecting a temporary dem which consists of a concrete sill
laid across the stresm bed 2nd concrete buttresszes set into the
banks. Wooden flashboards supported by steel posts placed in

sockets in the s5ill are put in after the spring freshets have
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passed. Such 2 dem can creste a good-sized pond if the site is
carefully chosen. A community pond could be established by this
method at site P2 shown on the watershed mavp at the end of this
chapter.

Several factors should be considered when a
community pond site is being selected. Basy access and good
entrance roads are essential. The facilities should be able to
necormodate adecuately the expected size of crowd. Whcre one
site is likely to become overcrowded as its popularity inureaaea;
the Authority should plan to expand its facilities or search
for other suitable sites in the area. The water feeding the
pond should be free from pollution, warm enough for comfortable
swimming, and should have a reliable flow. Where the water is
very cold in a pond created by a dam, the discharge should be
from the bottom of the pend rather than from the surface. This
removes the cold water and provides more comfortable swirming.
The site should provide adecuate parking faeilities to prevent
the blockage of the main roadways. There should be sufficient
picnic areas and, where possible, an open area for ball-pleaying
should be provided. Care should be teken to insure that adequate
toilet and garbage ecollection facilities will be available.

The construction of change rooms and refreshment booths is
necessary at larger sites. The area should be free of hazards
such as old wells, submerged tree stumpz, dangerous ruins and
other objects, which might endanger the lives of those using
the area fer swimming, boating, fishing, skating or other
recreation. Finally, where a dam iz to be cﬂnstrunted; the
site should be chosen to provide 2s much pond surface ares as
possible, and a denth of weter of at least five feet.

Other points could be raised; esnecially as each
site is examined for its own merits. The facters outlined above,

however, are considered to be basic for any sits, Helpful infor-

mation about stream conditions for community pond sites in addi-
tion to those outlined below can be found on the "Bielogical

Conditions of Streams™ map in the Wildlife Report.
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2., Description of Recommended Cormunity Pond Sites

The locations of the sites described below in
relation to the watershed can be sesn on the Watershed plan
following this chapter.

Site Bl

Located on the west side of the village of
Morriston is a 1l0-acre lake which could be developed as a
community pond by the Authnrity; as mentioned in Chapter 3 above.
The lake already meets many of the eriteria outlined zbove and
in some respects it already serves as & community pond. It is
used as a source of water for stock and fire protection. Amzteur
hockey players and skaters glide over the winter surface of the
lake. Undoubtedly, the level of the lake has a bearing on the
water lcvels of the local shallow wells.,

The lake, which is illustrated overleaf, was
sculptured by the glacier in the recent ice age. The glacier
has 2lso conveniently laid down ssnds and gravels on part of the
shoreline, which could be used to establish a beach at one section
of the lake where public entry could be provided.

The lake can also serve admirably te relieve the
flood problems as outlined in Chapter 3 above, and it is
recommended that the Authority proceed with developing this
lake for community purposes in conjunction with flood control
work for the village of Morriston.

Site P2

About 1 mile south-gast of Freelton the Twelve-
Mile Creeck takes 2 slow meander to the west. A low flashboard
type dam, as outlined =bove, could be constructed here to sstab-
lish a community pond. Whilc not as immediately promising ms
sites El and P3, this site fulfils many of the criteria described
at the outset of this chapter. The access is good for loecal
residents from highway and township roads and the village of

Freelton i= close by.
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Lorllkle community pond site wiewsd frem the couty rood . &ug, B. 1980

q.-.,
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Lk gf Morrisken om (5 souttecat shore, July 7, 1958,
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The water at this site 1s of good cuality though
coolar than at Carlisle or Lowville. Loeczted in a flood plain
zone hazardous to buildings, it is recommended that the Authority
consider the establishment of a community pond at this site.
dite P3

The flood plain of tha Twelve-Mile Creek iz guitae
wide through the reach near the village of €arlisle., The most
suitable, and recommended, location for 2 community pond inm this
resch is immediately east of the Czrlisle-Waterdown Road. Local
residents currently use the swimming hole scoured out by the
cereek downstream of the bridge.

A view of the creek at this swimming hole taken
during the 1960 summer scagon is shown in the accompanying
photograph.

A proposed plan for construction of A community
pond at this site is presented on the following page. Since the
creek has a4 mild gradient through this resch and the filood plain
is very close to summer creek level n drm would not create a
satisfactory pond here. It is proposed instead that the creek
be enlarged by cxeavation. The first meander below the bridge
could be cut off leaving ~n island in the middle which would
orovide extra shoreline and easy supervision of the swimming
area. The excavation could be tapered out to form a wading
area downstresm of the mesnder. The excavation as outlined on
the accompanying plan could be carricd out for about $1,800,

Tha flood plain flats bounding the proposed pond
are flooded over avery spring and are not suitable for buildings.
Gracious maples and elms shade the creek esast of the county
road and give a relaxing atmosphere te this site.

The pond diversions may be changed somewhat by
scouring during floed flows but 1t is anticipated that main-

tenance would be no more expensive than for & pond formed by

damming.
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Site E4

In Lowville the Twelve-FMile Creck has been dammed
to create a reservoir and head of water to operste the loeal mill,
This mill pond is = long cstablished feature of Lowville
gepgraphy. The mill d=m forms a barrier above which the devastat-
ing sea lamprey has not h:ign able to penetrate, Many fisher-
men and sports enthusiasts appreciate thot fact and frequent
this reach of the creck.

Over the past century this pond hasz been partly
filled with silt end some dredging may be necessary to make &
good swimming area. Access to thc pond is not as geood as for
tha community ponds described above, but the water is warm and
of good quality. It is recommended that the Authority take steps

to preserve this pond.
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CHAPTER 1
INTRCDUCT ION

The wildlife of the Twelve=Mile Creek Watershed is
a self-sustaining natural rescurce of considerable value to both
residents and visitors. The watershed not only includes a part
of the Miagara escarpment or c¢liff but alsc a large area of rough
land with a high percentage of woodlands and a series of excellent
springs above and below the escarpment, which orovide water of
good temperature for brook trout fishing.

The part of the watershed along the edge of the
Niagara escarpment is extremely spectacular and lies almost midway
between Toronto and Hamilton. The north-western part of the water-
shed is therefore visited by considerable numbers of people, in-
cluding hunters locking for upland game, fishermen seeking fish,
and a growing army of naturalists interested in the opportunities
to see and enjoy the fine views and the varied forms of animal
and plant life,

The watershed also has considerable rich agri-
cultural land and a very deeply carved river valley with wooded
slopes stretching almost to Bronte.

In the north-western part of the watershed, with
careful handling of the wildlif'e habitat and with good management
of their numbers, it should be possible teo manage wildlife popu-
lations with no adverse affect on most good land use practices,.
Here the best farm husbandry and the best mathods of handling
mixed woodlands go hand in hand with good conditions for most
species of wildlife, The porcupine, the white-talled deer, the
beaver and the meadow mouse [(with cccasional aid from other mice)
seem to be the only speciss which come into seriocus conflict with
man's interests.

On the exceptionally rich lands of the Feel FPlain
it is more difficult to justify the oroduction of wildlife other

than those insects needed for pollination and some birds which
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eat weed seeds or destructive insects. In such areas those who
wish to have wildlife on their land have usually to sacrifice

some of the land's produce or productivity.

Flannine for wildlife in Ontario is already the full-
time occupation of an entire division of the provinecial Department
of Lands and Forests, The District EBiologist at Hespeler and a
group of Conservation Officers strategically placed through the
country provide advice to the average citizen., The present
report, based on a short-term examination, deals only with the
sonditions of the streams for fish, the birds and mammals that
may be found in the watershed, and the general problem of improv-
ing farms for wildlife, for those persons who happen to be

interested in doing so.
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CHAPTER 2
FORMER AND PRESENT SPECIES

At least seven species of mammals which probably
were found in the Twelve-Mile Creek Watershed at the time of
settlement no lonzer occur in it, These are the marten, fisher,
wolverine, timber wolf, Canada lynx, wapiti or American elk,
and the cougar, The cougar was formerly called the catamount.
Those who doubt that the cougar ever was present in this general
region would do well to ponder the following by-law which was
passed by the council of the Township of Nassagaweya about 1870,
The by-law reads as follows: "Any marty claiming bounty for
killing a bear, catamount, lynx or wildcat is required to
produce witness that such an animal was killed within the town-
ship." It is most unlikely that such a by-law would have been
passed if the cougar was unknown in this general region.

The bobcat or bay lynx may still occur rarely in
the northern forested part of the watershed., Among the birds
which were permanent residents at the time of settlement the
wild turkey may have been found in the watershed. Its former
rance in Ontario extended north and east to Lake Simcoe, The
bobwhite was listed by Brocks in 1906 as "occasional only™.

The passenger pigeon, whose vast flocks surprised the early
settlers, is extinct. The Twelve-liile Creek Watershaed lay almost
in the centre of the Ontario nesting area, The numbers of these
birds are considerad to have fluctuated widely, but it 1s well
known that they were present in very large numbers in the adjoin-
ineg Sixteen=Mile Creek Watershed about 1860, Passenger pigeons
used to zather at a salt lick in Brideeman®s Bush near Zimmerman
in the watershed. The last larre flights in Haltom County are
renorted to have been in 1869 to 1RA70. The rnumbers of passenger
pigeons then declined rapidly. It is now generally considered
that the final decline was caused as much by the reduction of the
natural habitat and food (the hardwood forest beech mast which

the pigeons needed) as by the intensive shooting and trapping.
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The hich, 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 Ontarie
attracts many waterfowl and shorebirds and is alse on the

migration route of many species of hawks,

1, Present [Mammals

The fellowing list inc¢ludes those mammals which
have been recently collected or observed in or near the water-
shed and other species which, from their gzeneral range; are con-
sidered to be certainly nresent, The arrangement and terminclegy
of the list follow those of "A Provisional Check-List of the
Mammals of Onterio"®, The survey is indebted to Dr, R. L.
Petersen, Curator of Mammals, Hoyal Ontaric Museum, for assistance

in the preparation of this list.

MAMREALS OF THE WATERSHED

COMMON NAME SCIENTIFIC MAME REMARKS
Cinerecus Shrew Sorex cinereus Trapped 1958
Smoky Shraw Sorex fumesus At Rattlesnake
Paint
Water Shrew Sorex palustris At Freelton
Pigmy Shraw crogsorex hovi
Mole Shrew Blarina brevicauda Common 1958
Hairy-tailed Heole arascalops breweri Frem Norval
Star-nosed ljole Cendylura cristata
Little Brown Bat Myotis lucifugus Common
Long=-eared
Brown Bat Myotis keenil
Least Brown Bat otis subulatus From Terra Cotta
Silver-haired Bat asionycteris From Port Nelson
noctlivasans
Pipistrelle Fi iatreI%us subflavus
Big Brown Bat tesicus fuscus Common
Red Bat Lasiurus borealis
Hoary Bat gsiurus cinereus From Erindale
European Hare Lepus suropacus Common 1958
Varyine Hara %gpus americanus
Cottontail Bylvilagus floridanus Common 1958
Black or Gray Sciurus carolinensis Abundant 1958
Squirrel
Red Sauirrel Tamiasciurus hudsconicus Common 1958
Woodchuck Marmots monax Commen 1958
or Groundhog
Bastern Chipmunk Tamias striatus Common 1958
Eastern Flying Glaucomys volans
Souirrel

* Dewning, S5.C., "A Provisional Check-List of the !Mammals
of Ontapio”, Hoval Onterls Hiceum 19448,
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Mammals of the Watershed [cnntinuﬂd}

COMMON MNAME SCIENTIFIC NAME REMARKS
Northern Flying Glaucomvs szbrinmus
Squirrel
Beaver Qastor canadensis
Deer Mouse Feromyscus monicul- Common 1958
atus
White=-footed Mouse Peromyscus leucopus Common 1958
Bog Lemming Synaptomys cooveri
Muskrat Undatra zibethica Commen 1958
Meadow Mouse Microtus vennsyl- Very common
vanicus at times
House Hat Hattus norvegicus
House [fouse Tis musculus
Meadow Jumping Zapus hudsonius
Mouse
Wnﬁﬁland Jumping Napaseozapus insignis At Freelten
iouse
Forcupnine Erethizon dorsatum Several seen
in 1958
Brush Wolf Canis latrans
Red Fox Tulpes fulva Several seen in
1958
Haccoon Procyon lotor Common in 1958
Ermine Mustela erminea
Long=tailed Weasel Mustela frenata
Mink stela visrn
Skunk Merhitis meggit%s Very common
White=tailed Deer pc2ileus virgin- Several seen in
lanus 1958
X S3Specimens from the wstershed are in the collec-
tions of the Demartnent of Mammalogy, Division
of Zooloey & Palaeontology, Reoyal Ontario
Mizeum, Toronto.
Y luseum specimens from nearby (eited) areas are
in the above museum's collectiona,
2., Birds

At least 220 species of birds either breed in,
migrate through, or visit the watershed., Almeost without exception
these would be the same species which have already been listed in
published recorts concerning adjacent or nearby watersheds, It
ig therefore considered that a2 more useful list would include
only those species which are known to spend the summer in the
watershed, to visit it in winter, or te be permanent residents.
411 birds which merely pass over the area in migration are there-
fore excluded from the following list, which is based on records
made by Dr. Georze Peck, of Dakville and Hubert Heore, formerly
of Nassapaweya Township, with assistance from James L, Baillie,
Curatorial Assistant, Departmernt of Birds, Life Sciences

Division, Royal Ontario Museum,
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The arrangement and names are from the American

Ornithologists Union Check-List (5th edition, 1957).
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A guide to the list follows:
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Farmanent Hesident
Summer Resident
Winter RHesident or Winter Visitor
Breeding reccrds available

SUMMER AND WINTER BIRDS OF THE WATERSHED

Horned Grebe
Pied-billed Grebs
Creat Blus Heron
Greesn Heron

Least Bittern
American Bittern
Mallard

Black Duck
Green-winged Teal
Wood Duck
Canvasback

Greater Scaup
Barrow's CGoldenesve
Common Coldeneve
Bufflehead
0ldsquaw

King Eider
White-winged Scoter
Common Scoter
Common Merganser
RAed=-breasted Merganser
Turkey Vulture
Goshawk
Sharp-shinned Hawk
Cooper's Hawk
Red=tailed Hawk
Red-shouldered Hawk
Broad-winged Hawk
Rough-legged Hawk
Marsh Hawk

Sparrow Hawk

Ruffed Grouse
Ring-necked Pheasant
Virginia Rail
Common Gallinule
Killdeer

American Woodcock
Spotted Sandpiper
Glaucous Gull
Iceland Gull

Great Black-backed Gull
Herring Gull
Ring-billed Gull
Black Tern

Rock Dowve

Mourning Dove
Yellow=billed Cuckoo
Black-billed Cuckoo
Seresch Owl

Great Hormned Cwl
Saw-whet Owl
Whip-poor-will
Common Nighthawk
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Chimney Swift

Fuby-throated Hummingbird

Belted Eingfisher

Yellow-gshafted Flicker

Fileated Woodpetcker

Red-headed Woodpecker

Yallow=bellied Sapsucker

Hairy Woodpecker

Downy Woodpecker

Black-backad Three-toed
Woodpecker

Eastern Kingbird

Great Crested Flycatcher

BEastern Fhoebe

Traill's Flycatcher

Eastarn Wood Fewee

Hernad Lark

Tres Swallow

Bank Swallow

Rough-winged Swallow

Barn Swallow

Cliff Swallow

Furple Martin

Elus= J&g

Common Crow

Black-capped Chickadee

White=breasted Nuthatch

Red=breasted Nuthatch

Brown Creeper

House Wren

Winter Wren

Long=-billed Marsh Wren

Catbird

Srown Thrasher

Robin

Wood Thrueh

Hermit Thrush

Veary

Eastern Bluebird

Golden=crowned Kinglet

Cedar Vaxwing

Northern Shrike

Lloggerhead Shrike

Starling

Yellaw=throated Vireo

Red=-eyed Vireo

Warbling Vireo

Black-and-white Warbler

Golden-winged Warbler

Blue-winged Warbler

Nashville Warbler

Yallow Warbler

Myrtle Warbler
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Black-throated Gresan * Indige Bunting
Warbler WV Evening Grosbeak

¥ Cerulean Warbler WV Purple Finch

¥ Blackburnian Warbler WV Fine Grosbeak

¥ Chestnut-sided Warbler WV Hoary Redpoll

¥ Fine Warbler WY Common Redpoll

# QOvenbird WV Fine S5iskin

# Northern Waterthrush # American Goldfinch
Mourning Warbler WV RHed Crosabill

* Yellowthroat WV White-winged Crossbill
Yellow=breasted Chat % Rufous-sided Towhee
Hooded Warbler % Savannah Sparrov

¥ Canada Warbler Grasshopper Sparrow

* American Redstart % Henslow's Sparrow

#* House Sparrow * Vesper Sparrow
Bobolink #*FH Slate-colored Junco

¥ Kastern Meadowlark WV Tree Sparrow
Yellow-headed Blackbird % Chipring Sparrow

#* Redwinged Blackbird Clay-colored Sparrow

* Baltimore Oriole ¥ Field Sparrow

* Common Grackle White-throated Sparrow

¥* Brown=headed Cowbird Jwamp Sparrow
Scarlet Tanager ¥ Song aparrow

#*FR Cardinal WV Snow Bunting

Hose=breasted Grosbeak

3. Amphibians and Reptiles
The watershed probrbly contains at least 2L species

of amphibians and reptiles, Many people have an unreasoning fear
of frogs, toads and salamanders, although they are harmless and
useful to the gardesner and farmer, 0Of the salamanders, the mud-
puppy appears reyvolting to most people, but remains near the
bottom of rivers and is seldom sz2en., The adults of the cther
salamanders are cocasionally encountered under logs and detritus
in forested land.

The Eastern garter snake is probably the commonest
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 extremely unlikely that any rattlesnake
remains in the area.

The following list includes all those species known
to cecur in the nearby Credit Watershed, Meost of the species have
already been reported from the Twelve-Mile Crsek area also, The
writer is indebted to E, B. S, Logier, Associate Curator of
Ichthyology and Herpetology, Division of Zoology, Royal Ontario

Miseum, for the list,



Mudpuppy

Jefferaon's sala
mander

Spotted salamander

Newt

Hed=backed
salamander

American toad
Spring peeper
Tree toad

Swamp tree frog
Bullfrog

Green frog

Wood frog
Leopard frog
Pickersl frog

Snapping turtle

#Wood turtle

Central painted
turtle

Northern water
sanake
De Kay's brown
gnake
Red-bellied snaks
Bastern ribkon
snake
Eastern
snake
Eastern
snake
Eastern
Ereen
Eastern

garter
ring-necked
smooth

snake
milk snake

s
Salamanders

Necturus maculeosus maculosus Rafinesque

Ambystoma jeffersonianum Creen

Ambystoma maculatum Shaw

Tiemictylus viridescens viridescens
Rarinesaue

Plethoden cinereus cinersus Green

Frogs and Toads

Bufo terrestris americanus Holbrook
a8 crucifaer crucifer Wied

yla versicolor verzicolor LeConte

ﬁgggg555;§53$g;;ta triseriata Wied,;

Rana catesbeiana 2haw

RHana cilamitans Lacreille

sylvatica LeLonte

pipiens Schreber
palustris Lelonte

ana
Rana
Hana

Turtles

Chelyvdra serpentina seroentina Linnasus
Clemmys insculpta LeConte

Chrysemys picta marginata Apassis

snakes

Natrix sipedon sipedon Linnasus
Storeria dekayi dekayi Holbrook

Storeria cccipitomaculatsa cccipitomaculata
storer

Thamnophis suaritus suaritus Linnasus

Thampnophis sirtalis sirtalis Linnaoeus
Diadephis punctatus edwardsi Merrem

Opheodrys vernalis vernalis Harlan | .
Lampropeltis doliata triangulum EEGEEEde

L. Status of Game and Fur Speclies

The astatus of the chief game species and fur

bearers is as follows!

European Hare

Varying Hare

Introduced, generally distributed and widely
hunted,

Probebly found only in the upper nart of the
valley and in the woodlands above the escarp-
ment.,

* Reported from near Bronte.



Cottontail

Beaver

Muskrat
Red Fox

Raccoon

Mink

Skunk

White-tailed Deer

Ring=-necked
Pheasant

Hungarian FParctridge

Waterfowl

o, ¥ o

Common wherever brushy cover and scattered
agricultural land are both found,

Abundant in the past and referred to in
the records of several surveyors. Une
or two palrs may have re-established
themselves in the watershed.

A common inhabitant of most of the marshy
areas,

This species has baen very common in
recent years,

Common and a nuisance to farmers and all
others whose houses are near & water-
course.

Tracks are commonly seen along the
permanent streams

Common throughout the watershed.

A common species in the woodlands and
along the main valley.

The good habitat for these birds lies
close to Lezke Ontario 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 watershed., It is nrobable that in
winters of high snowfall no pheasants

can survive in the northern part of the
watershed without extra food supvlied

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 species
might de better than the pheasant.

Although there are scattered records of
Mallards, Elack Ducks and Wood [ucks
breeding in this watershed, the area does
not provide any important large marshes,
and there are relatively few 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 vart of
the fauna of this area,



CHAFTER 3
I!PROVING THE LAND FOR WILDLIFE

The many varied types of land in the Twelve-
Wile Oreek Watershed have already been mentioned. Water
is one sssential requirement for almest all species. This
mattsr is discussed later in this chapter. The require-
ments of food and cover vary greatly for different species
of wildlife. The recommendations llsted hers are there-
fore those which can be most generally applied by the land-
cwner. It may be assumed that few farmers who work the
exceptionally rich and almest flat lands of the FPeel Flain
will wish to improve their land for wildlife. But even in
this land where erosion is neot a serious problem, there
are, of course, drainage channels inecluding the deeply
carved valley of the lower section of Twelve-iHile Creek.
Vany farmers use, and others perhaps should use, wind=-
breaks. These features tend to increase the potential of
land for wildlife. The folleowing remarks, therefore, apply
to those whose lands include a part of the escarpment or
the rough land along or above it, and to others who wish
to improve the carrying capacity of the land for wildlife.
There may be small areas of land in the southern part of
the watershed which are lying idle, being held for possible
future subdivision for residential or industrial use.
This type of land with its weedy pateches, is probably now
providing good hablitat for upland game such a5 phesasants.
In winters of deep snow these will need additional feod

in order to survive.

1. Woodlands

Mera than 20 per cent of the land is now in
woodlots, many of which are grazed. The elimination of
grazing of these woodlots would be the most useful single

measure in improving the wildlife environment. In plantations
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up to about the tenth year from planting, the entire planted
area is valuable for wildlife. But large blocks of conifer-
ous trees will, at lsast after about the twelfth year from
planting, have little or ne undergrowth and will, apart from
their edges or fire-breaks in them; be comparatively sterile
ag far as upland game and most forms of wildlife are concern-
gd. The chief improvements to be expected will therefore
come frowm good managament of the farn woodlot. Selectlive
cutting, at least in mixedwoods, is both sound forestry
practice a2nd good planning for wildlife. Landowners who have
woodlots in which the c¢rown cancpy has closed over consider-
able areas, and who wish to produce a proper envircnment for
wildlife, will find that release cuttings, slashings to stim-
nlate sprout growth, thinnings and felling timber for sale
will improve rather than retard the carrying capacity for
wildlife. Construction of brush piles from cuttings is recom-
mended whara cottontail rabkits are desired, twe or thres

such brush pilss per acre being the normal spacing.

2. Cultivation Practices

411 good farming practices which make a more
luxurisnt vegetation will improve the farm environment for
wildlife. A few special sractices will give more specific
tenafits. Strip-cropping is of particular value, sinca by
this means no extensive area iz denudsd of cover at one time
hv:harvesting+ in the lesg flat parts of the agricultural
section of the wotershed grassad waterways, intended for
erosion control, will provide travel lanes and nestlng cover
for wildlife. Cover crops such 28 the cleovers and hairy vetch
srovide a habitat and food for wildlife in areas that would
ctherwise be barren during the winter months.

The elimi=zation of brushy fencerows is now
becoming more common in the Twelve-Miles Creek Watershed. Thosa
who are interested in wildlifs improvament will find that the

{nelusion of a few field boundary hedges on the farm willTeduce
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the effect of winds on crops, serve as travel lanes and

cover for wildlife and harbour large numbers of songbirds

which may help to gontrol insect pests. lnevitably the

presence of boundary hedges on a farw tends to sncourdge the

growth of wesds. This is the prics that wust be paid for

improved wildlife conditions.
The fallowing are a few species of plants which

are of particular value as Tood or cover for wildlife. Those
marked with a ster can usually be found growing on some part

of every farm.

wultiflora Hose -

s plant is an excellent hedge-forming shrub. It
has a tendency, in Southern Ontario, to die back in
winter but rapidly forms a dense heﬁga which is re-
pvorted to be proof against cattle anad ﬂngs. It
provides both cover and food and does not exhaust the
nearby cultivated ground. Howsver, in view of the
questionable hardiness of some varieties the stock
used should be known to be hardy in Southern COntarie.

* Wild Grape -
iis plant provides excellent wildlife food and cover,
but it forms such a dense tangle over fences and young
tress that it should only te planted where it can be
carefully wacvched and controlled.

Hai§¥ Vetch -
his plant can be grown on poor, sandy soil, and

overwinters well, Cottontails and tha duropean hare
use it for food and cover. The seeds are saten by
a great many of the ground-feeding birds.

Zuropean i.illet -
This plant fruits profusely and the seed attracts vast
numbers of birds. It is grown commerclially for bird
sead.

# Elderberrv -
A gre:t many species of birds feed on the small black
juicy berries, and there are not often many of the
fruits l=ft in winter. However, the birds, once
attracted will return vo feed on other fruits.

Corn

A faw rows of uncut corn standing in a field or
garden will provide excellent cover and a continual
supply of food for che larger birds, ineluding the
Ring-nacked Pheasant znd the Hungarian Parcridge,
Cracked corn is useful for smaller birds., Corn laft
near atr:ams will lmost certainly be remecved and
ezten by raaccoons. »t present there iare no

Hungarian Parcridges reperted in the watershed, al-
though they thrive beth sast and west of It In vari=-
ous tarts of Lntsric. Ths Autherity might urge an
experimental introduction of the species, when the
present population in sther sreas of the Frovines
reachaes a high lavel.

Buckwheat -
This common crop plant is chiefly grown for its
abundant szed which is mixed in with cther seeds in
fead mixtures. The saeds have a high fat content,
while the rest of the plant iz commenly ploughed
under particularly to increase the soil nitrogen.
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Much of the seed drops off into the stubble, and

buckwheat stubble is a favoured feeding ground for
the Hungarian Partridge and many other birds,

Highbush Cranberr
s shrub is strongly recommendad, and grows as
a native species 1n this ares.

There are many other plants which could be
recommended for use as cover, food or nesting sites in gardens.
The best general reference book on thils subject, for birds of
this area, is "Planting Your Garden for Wild Blrds" by James
R. MacKintocsh, published by the Audubon Soclety of Canada,

181 Jarvis Street, Toronto, Ontario.

P Field Corners

Field Corners are frequently barren of ercps,
and the ground cannot be ploughed to the cormer. 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 traes and shrubs and protecting them. It is important to
rid such areas of useless weeds by crowding theam out with the
normal climax type of open vegetation, such.as Bleugrass,

(Poa pratensis L.).

[ Ponds and Streams

The importance of water to wildlife is often
forgotten. Many farms have at least one low spot where a small
amount of work with a scoop will creats a dam and a pond to
provide nesting and feeding sites for water and marsh birds.
If possible, ponds for wildlife should be separate from those
intended for cattle or for fish., Willow cuttings, przferably
shrub species rather than tree species, can be pushed in the
ground around such a hollow, and will rapidly provide wildlife
cover. New water areas are usually very rapidly invaded by
agquatic plants, but additviopal species may have to be intro-
duced.

lo extensive duck food studies have been made

in Southern Ontario. Wild rice may be introduced, but since
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it is not well adapted to wide variations in water levels
during its growing season, being often sterile in fluc-
tuating watsrs, it cannot be considered as certain to succeed.
The seed must be kept wet from the time it is harvested until
it iz sown |(or broadeast) on the water surfaca. The idea has
long been current, and fostersd by many sportsmen’s organi-
gzations, that the growing of wild rice is the answer to the
problem of how to attract ducks te any area. Wild rice is
actually of 1littls significance to ducks in Canada except in
the fall, and does not provide goed cover or nesting sites.

The following speclies, which may be easily
ocbtained, are recommended as certain te 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
Southern Ontario.

Sago Pondweed Potamogeton pectinatus L.
Red-Head Pondweed Fotamogeton Efgharﬁ:ﬂnii

[Ar. Benn.) Rydb.

wWild Killet Echinochloa erusgalli (L) Beauv.
Japanese Millet Zchinochlos frumsntacesa

{Hoxb] Link
Wild Celery Vallisneria americana kichx.

Knotweed Polygonum pensylvanicum L.
dater-Smartweed Folygonum Eutcineum Tauhl.

Three-square Scirpus americanus Fers.

Great Bulrush Scirpus validus vahl., var.

greber Fern
Duckweed Spirodela sp. and Lemma sp.
Those who are interested in farm ponds for

wildlife will find very useful details of the various types
of pond and methods for constructing sach type in a bocklet,
'Farm Ponds", which is available from the Frovincial Depart-
ment of Agriculture.® Farn ponds differ from those intended
for wildlife in that cars is usually taken to prevent the
growth of aquatic vegetation in a farm pond intended only for

watering stock or fire protectlon purposes. Otherwise, the

% Applications may be made to the nearest Provineial
Agricultural Rapresentative or to the Departmznt of
Agriculture, Parliament Bulldings, Toronto.
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construction and details of ponds for wildlife should
fellow one of tha trpes there describead.

Algae in ponds are often only present for a
short time and will disappear in a month or so. A concen=-
tration of 0.5 p.p.m. of copper sulphate will destroy them
temporarily at least. The larger aquatic vegetation, if-
too abundant, cannot be removed except by cuttingla heavy
chain is useful), by draining the pond or by tha use of
2,4=D for emergent vegetation or poiscnous compounds such as
sodium arsanita for submerged plants. These compounds will
of courss kill fish also, and thes uss of this mathod requires
permission from the provincial Cepartment of Lands and Forests
and the Water Resources Commissiecn of Untario if the treated

water flows into any other privately ocwned or public waters.



CHAPTER |
FISH

The purpose of this survey was to classify the
waters of the Twelve-Mile Creek and its tributaries, and to make

recommendations for their improvement,

1. Methods

The procedure here adopted followed closely that
used in other surveys made by the Department of Flanning and
Development in other river systems., The variocus streams were

visited at 5L different stations, varying from half a mile to
three miles on each stream course, At every station the topo-
graphy, erosion, vegetation, volume of flow, turbidity, tempera-
ture and bottom type were listed. At most of the stations
collactions of fish were made. At all suitable stations collec-
tions of the aguatic insects and other invertebrates were made,
The collections were later examined and classified and were used
in zoning the various sections of the river, as shown on the
accompanving map.

Certasin insects are particularly useful for this
purpose since they are reliable indicators of what the stream
conditions will be at the critical time of year for fish survival,
Some species are confined to waters which remain cold and usually
clear in summer, such as brook trout waters, Other species are
indicators of permanent flow or of polluted water or of high
maxirum summer temperatures of the water, The fish collections
and the records of maximum-minimum and continuous recording
thermometers substantiated these findings at their particular
gtations.

Since the procedure here used follows that of
previcus river surveys it allows close comparisons of the
characteristics of many rivers, The present methods were

developed from more intensive research carried out by
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Dr, F. P. Ide¥, University of Toronto, and others, on many

streams in Ontario.

Four maximum-minimum thermometers were installed
in branches of Twelve-Mile Creek for six weeks in 1958, A con-
tinuous recording thermometer was alsc placed in the main stream

at Lowville.

2. Permanence of Flow and Temperature Conditions

Almost all of the branches of Twelve-Mile Creek
that have permanent flow are fed from the lands above the escarp=-
ment or from springs along the base of the ¢liffs, The permanence
of flow of the river and its tributaries is shown on the accompany-
ing map "Biological Conditions of Streams®., The permanence was
based partly on local reports, but chiefly on the presence or
absence of certain insect larvae which are not found except where
there is permanent flow, The gemus used was Hydropsyche, one of
the Caddisflies. The conditions shown are applicable in any year
of relatively normal precipitation and temperature. Very excep-
tional weather conditions would of course change the stream con-
dition, The damming of any stream to form a reservoir for these
purposes would of course also alter the temperature of the out-
going water unless the effluent was taken from the bottom of the
ponded area.

The summer temperature conditions affecting the
distribution of fish are also shown on the accompanying map.
Adult brook trout should thrive best in the lower parts of the

sections coloured blue. The greatest daily fluctuations in

* lde, F., P. The Effect of Temperature on the Distribution of
the Mayfly Fauna of a Stream, University of Toronto Studies,
Biology 39, Ontaric Fisheries Research Laboratory, 1915,

Sprules; W. M, An Ecological Investigation of Stream Insects
in Algonguin Park, Ontario, University of Toronto Studies 56,
Ontaric Flsheries Research Laberatory. 1947.
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temperature are found in the sections coloured green, Brook
trout may inhabit some of the green sections, particularly the
upper parts, in early summer or in the fall or winter, but in
the lower green sections will move out or be killed in tha warm
days of warm summers. Brown trout appear to adapt themselves
better to the higher temperatures in these sections, i.e.; they
thrive in slightly warmer water than the optimum water for
broock trout, but both speciesz are subject to approximately the
same lethal or killing temperature {(depending on the tempera=-
ture range to which they have recently been acclimatized).

The only change which is likely to affect the
general conditions shown on the map is the removal of large
quantities of water from any stream course for irrigation or
industrial use, Irrigation is already carried on extensively

from Twelve-lfile Creek east and west of Carlisle,

3. Fish Distribution

The following 27 species of fish were found in the

rivers and streams of the watershed during the survey of 1958,

LIST QF FISHES OF THE TWELVE-MILE CREEK WATERSHED
(From the 1958 collections)

No, of 3tations at

which the species

was collectad in
Family and Species 1958

Petromyzonidae - lampreys

* BSea lamprey 2
oalmonidae -~ salmens and trout

¥* Brown tront 3
# Brook trout 156

Umbridae - mudminnows

Central mudminnow ?
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No, of Stations at
which the species
was collected in

Family and Species 1958
Catostomidse - suckers

Hog sucker 16

* White sucker 17

Cyprinidae - minnows

# (Cresk chub 10
Northern pearl dace 17
Redside dace 17
Northern redbelly dace 17
Finescale dace 1
River chub &
Blacknose dace 3L
Longnese dace 3
Rosyface shiner
Common shiner 18
Brassy minnow 3
Bluntnose minnow 14
Fathead minnow s

Ameiuridae - catfishes

% Brown bullhead 1

Anguillidag - freshwater eels

% American eel 1

Centrarchidae - sunfishes

* Smallmouth bass 2
* Rock bass 6

Percidae - perches

Johnny darter 9
Rainbow darter 10
Fantail darter &

Gasterosteidae - sticklebacks

E—

Brook stickleback 2L

# Species which may be femiliar to the angler are starred,

The order and names in this list follow the common names
af "A Checklist of the Freshwater Fishes of Canada and

Alaska" by W. B, Scott, Curator of Fishes, Department of
Life Sciences, Royal Ontario Museum, Torontoe,
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The records of fish in a river system depend of
course not only on the numbers actually present, but also on the
method and skill of capture, Several species are also likely to
be missing from a list because of the season during which the
survey was made, For example, the smelt and the alewife could
certainly be found in the river near its mouth in season. The
northern pike and the carp are two other species which are
probably present but were not found during this survey.

The mill dam at Lowville appears to be a key spot
on the main stream, Above this dam brook trout were found at
many stations. Below this dam none were found, although a faw
may pass over the dam or through the turbine at times and there
ara reports of catches of individual brown trout below the dam.
There have been extensive introductions of brown trout above the
dam and these seem to be well established from Carlisle to
Lowville,

Lowville is alsc the uppermost lecation on the
river at which rock bass were found. It is also the lowest place
on the main stream at which the redside dace (a common minnow of
the upper waters) was found, and it is the highest place which
gan be reached by the sea lamprey., In a very rapid examination
of this area 5 adult sea lampreys (two males and three females)
were caught, Spawning beds of the lamprey could be seen a few
yvards below the dam, and there were many spawning beds within two
hundred yards. There were occasional sites which looked like
spawning bads in the neighbourhecod of Zimmerman and alsc near
No. 5 Highway and the crossing of the Queen Elizabeth Way, but
no lampreys were found at these locations, At Bronte about 20
spawning beds were found and three sea lampreys were destroyed,
Twelve=Mile Creek below Lowville is obviously an important stream
for lampreys. There are also many suitable sites for the develop=

ment of young (larval) lampreys,

Smallmouth bass are orobably common in the river

below Lowville although only two were collected,
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There are of course a few species of fish which are
exceptionally tolerant of different conditions and which are found
almost throughout the watershed, The more important of these are
the creek chub,; the white aucker, the hog sucker and the common
shiner, The other species named on the fish list are chiefly

small "minnows", darters and other fish of little interest to the

angler except as forage fish,

4e Follution

As there are few towns and villages lying along
the course of Twelve-Mile Creek and its tributaries, especially
in their upper reaches, there is virtually no peollution of the
ereek affecting fish life except that caused by cattle., FPeolluticen
by cattle is not usually a serlious oroblem concerning fish 1life
unless there is a large herd of cattle using a stream which has
little or no flow. Where a farmer fences a stream from cattle or
allows a fishing club to do 50, restricting the watering place to
a particular spot where, by placing stones or other material in
the stream, cattle do not silt the stream, he could be and should
be recompensed by fishermen for his time and material and for the
loss of pasture invelved, There are several places in Ontario
where such an arrangement is made, and a great many in the States
of Michigan and New York, If a Conservation Authority wishes to
make a demonstration of stream improvement for the conservation
of the natural resource of clean and productive water, the same

practices should be carried out,

5« Stream Improvement

There are possible locations for stream improvements

at or near the following locations:

(a) The first major tributary of Twelve-Mile
Cresk at the crossing half a mile nerth-
west of Carlisle, at Lot 8, Concession IX,
East Flamborough Township.

(b) The main stream of Twelve-Mile Creek a
quarter mile west of Carlisle, at Lot 9,
Concession VIII, East Flamborough
Township.
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re¢; Tho main stream between Carlisle and
Flamborough, at Lot §5; Concession VIII,
East Flamborough Township.

(¢} The main stream from the above point
to Cedar Springs, Lot 7, Contession I,
Tovm of Burlington.

{e} The tributary scuth-west of Rattlesnake
Point, at Lots 10 and 11, Concession IV,
ef the Towm of Burlington.

Thera are no doubt rmany additional suitable locations
for stream improrements between the actual stations wvisited,

Almost =1l of the water of Twalve-Mile Creek is
shaliow and th:re is relativelv little first-class fish habitat,
This should include zliermating stretches of rapids and deep pools
with scaltsrsd zmetic vegaiction, and logs and boulders supplying
suitablz cover ~nd ztundont insects for food, Cravel beds
{prafﬂ?ablr with spring water sceping up through them) provide
spawning tods; but shiftirg sands aro virtually sterile and provida
little fish food, The ccldest spring-fed streams are by no means
ideal for brook or brown trout, whick both thrive best in water
with tempernturss ranging from 55°=679F.. Digger logs (well
anchored in th- banks), small dams and deflecters can all bte made
to produce desy witer with cccaslonal rapids.

Frovinclel Highway Ho. 401 {now under construction)
crosses Two branches of Twolve-Mile Creek, one permanently flowing
tributary on the Pualirnch-Nassagaweya Township boundary, the other
the main strozm o the creeli; a trout stream, three miles south of
Moffat, The Conservatlion Authority would therefore do well to see
that no unnetessary amourts of silt, oil; or other pollutants are
deposited in thess strears and that the flow of the streams is not
stopped for any purpose. This matter could be negotiated with the
provincial Dopsrtment of Highways.

If land which containe a permanently flowing stream
is acquired by the Conssrvation Authority for reforestation or
other conservation purposes, the Authority might make a demonstra=-

tion of stregn improvement by one or other of the devices

previousls rentioned.
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6e Crawford Lake

The only lake in the watershed is Crawford Lake
which lies on the high land near the edge of the escarpment in
Concession IV of the town of Burlington. The surface area is
approximately 5 acres, The water was examined both with conven-
tional methods and with the aid of an agua~lung. The lake is a
deep pocket in the limestone, and the shores are chiefly limestone
bedrock or talus with an almost continuous fringe of debris from
trees including many large logs underwater,

In spite of its small area this lske is very deep,
the depths increasing to more than 50 feet wWithin 100 feet of the
shore on both sides, On one side there is a level stretch of
bottom from 50=60 feet down, but on the other side the bottom falls
off rapidly to a depth of 70 feet and there iz a large hole 80
feet wide which has depths greater than 70 feet, The maximum
depth found was 78 feet,

The upper waters of the lazke were extremely clear
when examined, with secchi dise readings varying from 25 te 27
feet in the centre, The light intensity drops off rapidly at
depths from 35 feet to 45 feet, and thers is little visible light
at a depth of 50 feet. & dipterous larva (Corethra sp.) was
abundant at depths from 35 feet to LD fest,

Water temperatures in this lake on June 12, 1958,

were as follaows:

Depth Temperature F,
Surface £50

107 620

201 52°

300 L&°

50" 40°

60 aﬂg

rith L0

The lake bottem is a layer, several feet thick, of
black ooze, muck, and detritus,

As the lake is privately owned and managed no fish

collections were made in it, but when it was visited several
thousand smallmouth bass fry were being guarded by male bass on

artificial spawning beds of gravel in boxes.
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7« Farm Fish Fonds

There is ample room for improvement of this type
of fishing., The chilef research on management of farm fish ponds
has been carried on in southern and warmer climates, and therefore
the findings cannot be applied without gqualification to a2n area
having the climate of Scuthern Ontario, but some definite recom-
mendations may be made, OSultable methods for the construction of
six types of farm pond are piven in a bulletin, "Farm Ponds",
which may be obtained from the Untario Department of Agriculture,

From the fisherman's point of view, farm ponds are

of two main kinds:

(a) Trout Ponds
The first is the cocl pond with continueous inflowing

water and maximum temperatures at the surface of about 75°F, with
cocler bottom. FPonds of this type are adapted to the production
of speckled or brown trout. They are usually placed near the
headwaters and may range in size from about an acre to 8 or 10
acres, Depth should be 10 feet or more in the deepest part,
Spring flow of as low as half a cubic foot per second will main-
tain a pond of one acre,

The outlet of each dam should be a pipe {with a
sereened inlet at the bottom of the pond) rising close to the
normal surface level and there passing through the dam, so that
eold water is drained from the bottom and the warmed surface water
is not allewed to 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 flow would pour over the
dam at & suitable outlet, or bz carried around it by a grassed

spillway.
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The by=pass type of pond has two particular
advantages for the production of either speckled or brown trout.

A pond of this class is built close to but not on a permanent
stream and gets its name from the fact that the water supoly is
by-passed 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. The other advantage is that by
controlling the amount of cold water entering the pond the temper-
ature of the pond may be adjusted to 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 a put-and-take
basis, i.e., stocked artificially.

(b) Warm-Water Ponds

The second and commoner type of farm pond is the
warm-water pond. Most farms have at least one low spot suitable
for a fish pond. It is frequently good practice to have separate
ponds devoted to wildlife and fish and to control the agquatic
plants in the fish pond.

In managing warm-water ponds for fish the following
points should be kept in mind.

(1} A minimum depth of 12 feet over at lesst 25 per cent
of the pond should be planned to avoid excessive winter kill,
probably the critical factor in fish survival in farm ponds in
Ontario,

(2) If suckers, carp or large rumbers of minnows are
already present in the pond, it is usually best to destroy all

fish in the pond before stocking.
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(3) It is often necessary to control existing aquatic
vegetation. There are both mechanical and chamical methods
available,*

(L) B8ince many of the species commonly recommended for
introduction grow very slowly in Ontario waters, research to
determine the most satisfactory species will be needed. New
ponds and those in which the previous fish have been destroyed
might be stocked experimentally with a combination of largemcuth
bass (Miecropterus salmoides) and one of the forage fish species,
The most suitable forage fish for farm ponds in the Twelve-Mile
Creek Watershed would probably be the fathead minnow (Pimephales
promelas),

If it iz found necessary to control the numbers of
young largemouth bass, a pure race cf the bluegill might be used
instead of the minnows, but these would probably have te be
imported from the United States, as those found here c¢ommonly
include hybrids with the pumpkinseed. Those importing fish
should have the arrangement approved by the provincial Department
of Lands and Forests,

The fertilizing of ponds for the increased growth
of Plankton (the smaller aguatic invertebrates) to provide food
for fish, should be approached with caution, Those considering

fertilizing ponds should apply to the local District Biologist

at Hespeler for advice.

* Speirs, J, Murray, Summary of Literature on Agquatic Weed
Jontrol, Canadian Fish Culturist, 3:(4); August 1948,
(Many other chemical compounds have been developed Ior

this purpose since the publication of the above summary).

*
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CHAPTER 1
INTRODUCTION

1. The Need and Urgency of Rec¢reation Planning

There is perhaps no other part of Canada where

the need for recreation facilities is as great as in Southern
Ontaric, This is because the population of this part of the
gauntry has grown extremely rapidly during the last [ifty

vears and as a result of this increase alone, open and wild space
ad jacent to what were small towns half a century ago has ncw been
appropriated by ever-expanding industries - roads and residences
sprawling over the suburbs. These developments are an index of
the sconomic potential as well as the prosperity of the people
who work in or are attracted to these areas. However,
paradoxically enough they also have consumed areas which would
otherwise have been used for the recreation of the very populatin
aof the growing urban nodes. This could have been avolded if the
small ecities and towns had growvn vertically as is the case in
the old Buropean and large American metropelitan centres. On
the contrary the expansion in COntariec tock place horizontally
because increasing prosperity and lack of foresight on the part
of planners permitted, nay even encouraged, the tendency for
acquisition of single family surburban dwellings in preference to
multiple dwellings within, or closer to, the heart of urban
centres. We thus have the phenomenon of an artificial mirage
wherein the young prosperous couples, able to, and desirous of,
living away from the dirt and grime of the crowded city move to
the countryside, only to find thﬁt the countryside has receded
that much farther.

Even though this is a vicious, and nerhaps
unavoidable eirele, the situation would not be as bad if the
expansion had been planned. Unfortunately, the expansion
oecurred without any co-ordination or organization and was
almost entirely exploited by individual land prospectors and

sub-dividers who had neither the desire nor the ability to assess
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the proper functional walues of the land. Prosverous orchards
and dairy farms, useless swamps, wooded or eroded hillsides and
river-flats subject to flooding, all became sites for uniforme-
type houses which now dot the bulk of the suburban areas. Even
areas primarily desiernated and euitabls for recreation did

not escape the land prospector's invasion, cagses in point being
Lake Simcoe and Wasaga Beach where cottage densities and beach
crowding in the open season are perhaps even mors severe than

the homes and crowds within many towyns and cities, thus defeating
the very purpose and meaning of recreation.

All these ills are particularly oronounced in a
five to fiftesn-mile balt which sgkirts the western sections of
Lake Ontario and which geogravhers and planners are already
calling an embryo Megalopolia, or the great conurbation of the
Misaissaga, This region has three centres, Toronto, Hamilton
and the Niagara Feninsula which still may "be regarded as
individual nuclei but the indications are that in the near future
they will grow together to form a conurhation and an industrial
area of enormous size &nd comolexity".* This present and
futura economic core which contains the lakeward sections of ten
counties (Welland, Lincoln, Wentworth, Halton, Brant, Waterloo,
Wellington, Peel, York and Optario) is growing in population
almost twice as rapidly as the averase {or the country as a
whole. It eontains about the highest birth-rate, proportionatdy
the largest influx of immigrants, and the most pronounced degree

of urbanization in the country.

2. Urban Expansion

Expansion of urban growth has been particularly
rapld around three main centres, Metreopelitan Toronte, the

Hamilton-Burlington node, and the Niagara Peninsula. Between

= L —

# Mississaga - Dr. D.F, Putnam, Head of the Dept, of Geography
gt University of Toronto,. Cormmunity Planping Review,
Volume IV-1954, p.%9%4.
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1951 and 1955, a peak period in urban expansion, the Metropolitan
Toronto Region |including the counties of Halton, Ontario, Peel
and York) increased in population from l.4 million to 1.7 million
and acquired nearly 70,000 new dwellings of which all but 6,000
were located in suburban areas. Similarly the Hamilton-Niagara
hegion inclusive of parts of Brant, Wentworth, Haldimand,Lincoln
and Welland Counties increased in population from 5?5;5?? to
681,643, adding 22,650 new homes of which 90 per cent were again
in the suburbs.

At even the most modest estimates it seems that
suburban development uses one acre of land for each 4.5
additional dwellers, Census statistics at the same time indicate
that the population of the entire region in cuestion has nearly
trebled during the last 50 y¥ears and at the present time stands
at about 2.5 million. If these rates continue it should reach
the 5-million mark by about 1980, namely a gain of 2.5 million,
In other words new homes reguired for this additional land would
use up another BOO,000 acres in the next thirty years.

It is obvious that this additionsl land must then
be lost to what is now open space. Unfortunately this situation
is fraught with the indispensable irony that the greater the
loss of available open space, the greater the demand for more
open space to satisfy the recreational needs of the additional
urban populace, This dilemma can be resolved only by rational
planning and prompt action.

It is the purpose of this report to recommend for
immediate action areas which should be saved from indiscriminate
urban expansion but saved for the nesads of the same urban
vopulation settling elsewhere. This can be most approoriately
done by Conservation Authorities who have both the power and the
gbility to institute and enlarge & province-wide recreation
program which they spearhesded & few years ago. The Conservation
Authorities Act, Section 15(gg) empowers them to use portions of

their land for recreation purnoses and the popularity of
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Conservation Areas which various Authorities have already
developed, is a clear proof of their ability to foresce and
satisfy the recreational demands of the public., The crowds at
Elora Gorgae Park, the Fanshawe Dam and the Heart Lake are ideal
examples of the success of such projects. For the Metropolitan
Toronto and Reglon and CGrand Valley Conservation Authorities the
Conservation Areas have been so popular this summer that
visitors have been turned away because of overcrowding.

This watershed lies in the middle of the great
urban belt and thereforse lends itself logically and naturally
for the development of such Conmservation Arcss.

Ais proper decisions regardins future recrestion
araas cannot be made without zn understanding of the recreational
habita and recrcational potential available in regerd to these
habits, a brief description under sach of thesa headings: is given
here.

(a) Recreational Habite

Apart from formal pames and sports which are
restricted to people of certain age groups, the major recreation
needs of the bulk of Ontario's population are, in large part,
determined by what peoprle can afford and what is most easily
available, The rising standard of living, rapid increase in
the number of automobiles and motorable raads; shorter working
hours, more fregquent long week-ends and the growing span of
holidays, necessitate as well as facilitate the urbanite’s one
prime desire - Man escape from the city", Eccnomie &bility;
and indeed even social pressure, further necessitate short or
long-term release from the stale uwrban atmosphere of one's
neighbournood. The summer cottage has already become 3 well-
established institution, but as mentioned earlier the crowding
of cottages in resort areas is tending to decrease whatever charm
the cottage might have had in the vast. Furthermore, cottage
spage is awvailable to only a small provortion of the urban

population. The majority must still find other forms of
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recreation, The most popular of these are swimming (an
attraction particularly impelling in the short summer season
peculisr to Canada), skiing - a aport which is rapidly gaining
ground and which can be enjoyved over & longer period and to a
smaller extent, driving, picnicking, fishing, over-night camping,
hunting and hiking in more or less descending order of popularity,
Swimming, of course, requires good beaches, and
water of reasonably mild temperatures; neither of which is
available to any great extent nn the shores of Lake Ontario.
Smaller inland lakes farther north have become the major haunt
of the swimmers. Skiing requires plenty of snow (which is
available throughout Ontario), but also appropriate access and
desirable slopes which are found mainly in the region of the
Niagara escarpment, The major skiing areas of the province
still happen to be in the northern sections of the escarpment
elose to Georgian Bay, t in view of the difficult winter
driving necessitate more than a day's visit if the visit is not
%0 be & tiring one, In other wor's, the development of ski
areas on slopes closer to the great urban belt of Southern
Ontario is both degirable and necessary. It iz fortunate that
the Niagara escarpment dips down almost inteo the urban belt thus
enabling future development of ski slopes on a large scale.
Fishing is also a most popular sport. Open
water fishing in Lake Ontario is restricted but river fishing
iz extremely popular with the urbanites, A day's outing with
rod and tagkle is itself enjoyable enough even if no cateh is
made at the end. There are many small and sizeable streams
tlose to the urban region and they are always popular haunts
of the amateur fisherman. So far there does not ssem to be a
soncerted large-scale program for making more fish available,
vet beginnings of such 2 program can be seen in the establishment
of a fish hatchery on the Twelve-Mile Creek underneath the Queen
Elizabeth Highway and the perindic stocking of the larger

streams like the Etobicoke, Twelwve-Mile and Spencer Creeks,
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Southern Ontario's climate is such as to produce
a varied and luxuriant natural vegetation, Considerable
variationsg in altitude, slope and aspect accentuate the variesty.
Natural woods of conifercus and deciduous trees:; the dark
sombre green of cedars and pines stands in sharp contrast to the
gold and amber of the maple and the striking white of the birch.
Min himself has contributed greatly by providing and nurturing
the multi-coloured spring bloom of the fruit treesa which is
surpassed only by the golden spectacle spread by nature in the
autumn, All thisz is available in Southern Ontario. Thanks
to the changing slopes of the escarpment and the sinuous secluded
cuts across it, one is still able to enjoy the beauty of trees
in all their glory. The narrow clefts and gorges made by
sprightly streams such as the Bronte and Spencer Creeks, and the
wide natural walleys such as the Dundas Valley, are a delight
for the driver and hiker alike, It will be most tragiec if such
aftes as thegps, Tew as they are, cannot be saved from the
ereeping avalanche of steel and concrete which comes in the wake
of urban expansion,

(b) The Chief Factors of Recreational Potential

{1) Climate

Climate is a most important factor determining
recreational potential, both bkecause it influences the
recreational nesds and habits of & people as well as providing
the framewnrk for satisfying those needs. Tao take one example,
winter sports like skating and skiing in Canada are almost
foregone choices of a people living in an area of pronounced
winters, which in turn provide ample opportunities for such
sports. Summer, however brief, is also & season most eagerly
awaited by these people who do their best to enjoy it while it
lasts and in the mamney facilitated by the climate, Abundant
sunshine, sufficiently warm waters of lakes and rivers,
considerable shady cover, all are directly or indirectly related

to the summer climate when swimming, fishing, boating and hiking
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become the most popular recreation,

The part of Ontario which we are studying in this
report has about the most desirable climate in Canada from the
viewpoints of both human activity and plant growth and of course
year-round but highly varied recresation, An average winter in
these parts lasts for about four monthe (December to February)
but it is not overly severe - the average menthly temperature for
even the most severe month selder falling below 259F; On the
other hand snowfall is considerable - 50 to 60 inches per winter
and more than 18 inches of skiable snow cover remains generally
for over 10 wezks in arsas of higher altitude such as the
Wiagara escarpment,

Similarly, the summers are quite warm with the
July temperature averaging 70°F, bringing shade and water in
much demand for the holidayer. Spring and autumn are
particularly pleasant and even if sports like skiing or swimming
arz not »oszible during these periods, the scenic aspect is at
its best during both,

{2) FPhysiography and Topography

Physiographic and topographic conditions often
determine, to a large degres, the recreztional potential of a

given area, From the recreational viewpoint the area under

gtudy contains three prominent features, These are:=-
a Lake Ontario
b The Kiagara escarpment
¢ The area between the lake and the
= gscarpment which may bo called the Foreland
a Lake Ontarip

The most obvious recrszational feature in this
part of Ontarie is Lake Ontarie itself but both by nature and
human ineursion its recreationzl capacity is rather limited,
Apart from the short duration of the summer ssgason the water
temperatures on the lake even during the warmest month are low -

seldom exceeding 65° or 70°F, The shoreline is frequently
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polluted by outlets of residential and industrial sewage which
render offshore swimming undesirable and aven hazardous, Furthaﬁ
most of the beach and shoreline is already privately owned
rastricting public access to the lake. Cherry Beach in Toronto
and very narrow strips of public beaches ln satellite towns are
the only recreational sites now available and thsy are over-
crowded for the better part of the summer even though they are
used mainly for "surming" and picnicking. The only significant
addition to public beach is the strip of land in the Sunnyside-
Exhibition Park section of Toronto which is being developed as a
ribbon park, A similar but smaller development is planned at
the mouth of the Etobicoke Creek, The more appropriste and
increasingly popular recreation on the lake is boating - a
tendency demnnstrated by the brisk business and rapid inecrease in
the size and number of the yacht and boating clubs appearing in
many parts of the shore between Toronto and Hamilten.

b The ﬁi&gara Escarpment

]

Tha Niagara escarpment is one of the most
important features of the province both geologically and
topographically, It is a sinuous imposing formation, mainly of
dolomite limestone with the shallow slope merging into the
inland aurface and the steep slope facing the lake, In many
places it is blanketed by undulating moraine and other glacial
burden which introduces considerable topographic wariety. In
the main the escarpment varies in altitude from the base elevation
of 300 to 350 feet, and the top elevation of 600 to 1,000 feet,
Both structural and erosional breaks across the escarpment have
produced distinct mesas or plateau-like blocks skirted often by
attractive streams, such as Bronte Creek near Kilbride, and
oceasionally precipitous drops which offer magnificent vistas
such as Mount lNemo and Rattlesnake Point, and picturesque waters
falls such as Webster's Falls, In many places the favourable
slopes of the escarpment with their fertile loam have lent

themselves to fruit cultivation, Orchards of peaches, grapes
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pears and apples clothe many wide stretches with their
varicgated blossoms during springtime and further enhance the
beauteous nature of the escarpment. Even bare slopes, desplte
the naked appearance during summesr, can ba and most probably will
be developed &s ski-runs as tha popularity of this aport grows.

In the main, however, the escarpment is still a
wild area with agricultural prospects being rather limited.
The only other important uses which would conflict with public
recreation are the ilncr:sasing demand on limestnne, owing to itz
low silica content as chemical rock for blast furnaces,
particularly of Hamilton. Large firms have located their
guarries in areas where the dolomite 1s more or less in solid and
lzrge formations - in other words, the very areas which are
most picturesque and most easily accessible, At a rough
estimate based on one hour counts at the three guarries one
concludes that the rock is being removed at the rate of 140 trucks
per hour from the thres guarries. A more modest but impressive
way of saying it is that the rock face is being removed by more
than 1,000 truck loads per day, 25,000 truck loads per month, or
over 300,000 truck loads per year.

Besides limestone, the escarpment is rich in
shale which is exeellently suited for brick and tile-making.
Cne of the oldest (75 years old) brick manufactories of the
province affords a good example of the mass removal and large-
scale gouging of the escarpment face. There are thres other
large companhies with well-astablished businesses in bricks and
tiles mining away the slope face in other parts of the escarpment,

Even more dangerous i1s the removal of sand,
zandstone and gravel, which is to be found mainly in the old
glacial wvalleys and spillways. In most cases this material is
removed without re-correction of drainsge and slope thus
upsetting the natural balance of watcr flow and accentuating

both sheet and gully erosion.
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Almost all ‘of these mining ond quarrying
operations result in reaocval of, or damage to, vegetation cowver
which increases erosion 2nd seriously jeoperdizes the scenie
potential of the esecarpmant. Thara can, of course, be no
objection to the removal of these economic materials which are
indispensable for urban development, but certainly adegquate
protactive measurses must he adopted to stop indiscriminato
destruction of the irreplacable s¢enie beauty of ths escarpment,
Few such measures exist at prasent, Tho best wiay would be to
exclude appropriate areas whnse scenic vzlue has hitharto
esczped the ravages and to specify other parts from which - but
from nowhere else - guarrying should he allowed,

Even more insidinus and less controllable is the
tendency of expensive homas ocerpying oesthetieally strategic
gites on tho escarpment slopes. Growth of fairl- extensive
residential subdivisions ztop the ercst nnd aler~ the slopes of
the escarpment in the suburbs of Hamilton, Webstoer's Falls,
Burlington and Dundag ara the oxampies of large-scale
appropriation. Small-gcale appropziztion is however wide-
spread and uwsually takes the fnrm nf expensive summer or all-yesm
round homesg appearing on individual hillteps. The completion
or near completion, of Highway 401 in the wviecinity nof thae
esgarpment country (in Halteon County) has enabled many a private
owner to purchasae home sites and build homes in what otherwise
ware beatiful villages recessed in the seclusion and surrnunded
by the woonded elzfts and beritehing valleys within the meandering
gscarpmant, Cedar Springs, Kilbride, Campbellville and Lowville
have suddenly bocome preferred home sites for the workers in
Malton and Hamilton 2s well as the well-to-do of the metropolitan
belt as a whole. If staps are not taken promptly, there is
every likelihood that the public in general will be excluded even
from access to parts of the escarpmont for FNO TRESPA3S" signs

arg gteadlly increasing in numbar.
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4] The Foreland

Baetwacn the lake and the escarpment lie the
terraced lowsr slopes and the shore areas which collectively
may be called the Foreland. With minor exceptions this sone has
been and is being cccupied so rapidly and intensivaly by
realdential and industrial buildings that it hos little
recreational potential, Even stoeper slopes, as batween
Waterdown and Burlington, have been almost complately subdivided
into private properties. The valley mouths and lower reaches
of stroamg (and the land adjoining them) as they traverse the
foraland are not excluded from the invasion of residential and
industrizl development, This is understandable in the case of
Spencer Creek which hzs been so completely homed in by the town
of Dundas and reaches the lake viz a rather unattractive swamp.
There it was impossible to earmark areas for public recreation,
Bronte, or Twelve Mile Creck, on the other hand had an ineised,
pleturesque valley near its mouth and almost skirted the village
of Bronte. This part of the croek could have been developed into
a most approprizts public park but during tho last five years the
land on the east bank has become a hotbed of competition between
subdividers, and the land on the west bank has besn sold to an
0il refinery, On the whole the Forcland area 1is becoming s
cnmpletely urbanized that any attempt to provide reereational

land here would be an extremely expensive undertaking.

X The Importance of Locaticn

It shruld be abvious from the [nregning remarks
that there is both abundant need and considerable potential for
ragreation in the Mississaga Rogion, The most positive
comelusion is that there is hardly another place in Ontario where
such suitabla features as the cscarpment, the lake and the
gtreams lie in such close proximity to each othor and to the
great urban population, This watcrshed occupics an almast
central locaticn betwecn two great population nodes, the Toronto

region and the Hamilton region,
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L. A Departure from the Conventional Method

Tha rccommendations in this report are the
combinad result of air-photo interpretation, map and municipal
data study, three and a half months of field observation, and
many interviews and discussions with appropriate persons,
Consideration of the locational and recrcatinnal =spects of our
watersheds, and of the slow but definite change in the
recrzational tendencies of the urban population invelved, must be
simultaneously kept in view when determining the type of
recommendations, For instanes this watershed, owing to its
loecation in the midst of a rapid urban growth and owing to the
abgence of any large expansa of worm water suitable for swimming,
affords neither the relisf from urban environment nor the
facilities which attract summer cottages and cabins, Thae few
summer cottage sites already in the area are completely occupled
and many cottages have boon convearted into permanent residences.
Similarly, the cabins have lost thelr recreational value and are
already serving as commsrecizsl accommodation. — Besides these,
such items as wayside tablea, rest areas, ete,, which aleo formed
part of recommendations in previous recreation studies of
other Conservation Authorities are also and perhaps more
appropriztely managed by the Departmont of Highways. Similarly,
no attempt is made or advantage lost by excluding exhaustive
congideration nf existing recreatinnal facilities. Thers are
only a few of these to begin with, and reforence is best made to
them in the eontext of the proposals. For all theae reasons
the report in hand exeludes ¢onsideration of tho above-mentioned
featurcs and eoncentratas principally on proposals for
"Conservation Arcas", This departure from convention is both

rational and appropriate,



CHAPTER 2
LOCATION SIZE AND LESCRIPTION

Twelve-Mile Creek and its watershed lie almost half
way between Torento and Hamilton and are accessible from each of
these urban centres by a number of highways and motorable roads,
the more noteworthy of which are Ko. 5, Ho. 6, No. 25, the
<ueen EBlizabeth Highway and the proposed Highway 4Ol. Az the
name of the creek indicates, it has a small watershed of 124
square miles. The bulk of the watershed, namely, two of the
eastern tributaries and pert of the middle reaches, lie within
the limits of the expanded town of Burlington. The main or
eastern stream begins just south of Darbyville in Nassagaweya
Township, cuts across the southe-east corner of Puslinch and
flows through East Flamborough Township before turning duas east
through the town of Burlington and the township of Trafalgar to
Bronte, The westerly tributary flows parallel to and about a
mile west of the aain stream.

In its upper and middle reaches the stream and
its branches flow through the escarpment country, sometimes
incising across the escarpment via picturesque gorges, somegimes
weaving past them and skirting the edges of escarpment blocks.
Almost all the drainage is accumulated before the stream leaves
the escarpment zone to enter the foreland which is much wider
here than it is farther west.

The most interesting and picturesque part of the
creek lies in the region of Campbellville, Kilbride and Lowville,
where the upper streams are deeply incised into notches within
the escarpment.

The entire watershed is largely rural. The
largest settlement is Bronte at the mouth of the ereek, which
has a population of 2,100, Qther hamlets are Morriston,
Freelton, Kilbride, Lowville and Zimmerman, with even smaller
populations. Most of these settlements have or will soon have,

easy access to the LOL Highway, and are capitalizing on the
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advantage by offering scenic home sites to urbanites of both
the Toronto and Hamilton Hegions with the result that their
population can be expected to increase rapidly.

The proximity of the new highway to the
escarpment is also likely to encourage the expansion of quarrying
énd brick building industries which 2suld then reach the markets
with greater ease,

Thus although the recreation demands of the loecal
population itself may be unimportant, the hazard of arbitrary
appropriation of land for commercial and residential purposes,
and the recreation facilities which this watershed can offer to
tha metropolitan populations adjacent to it; points to the
urgency of reserving aopropriate parts as Conservation Areas to

be developed inte recreation areas as and when necessary.

Existing Recreation Areas

The present reereational use of the Twelwe-Mile
Creek is rather limited - limited to a small but perhaps the
most picturesque section of the creek., This is the region in
and around Cedar Springs whers the major stream has eroded its
way through what is most probably a structural notch between
two escarpment blocks. Almost in the middle of the noteh the
stream is met at right angles by two youthful tributariea; one
from the nerth flowing past Kilbride, and another fellowing the
same orientation but from the oprosite direction which most
likely taps Lake Medad and the ribbon swamp extending northward
from it.

1, Cedar Springs

Bach of the three streams flows through well
wooded strips, is fed intermittently by springs and surface
moisture and has clear water, Valley banks in each case are
quite steep and the drop iz most pronounced &t the tri-junction
in the vicinity of Cedar Springs where it varies between 125 and

130 feet. The wvalley of the combined streams is guite wide, in
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some places more thon 200 yards. It is inthis widest part that
a group of prospercus businessmen from Toronto and Hamilton
established a2 resort for their mutual benefit about 40 years
AEC. The resort consiste nf all sorts of recreational
facilities, the most important of which &re summer ﬂnttagaa;
golf, swimming, fishing, skiing and skating.

Thers are 81 summer cottages all built with cedar
logs procured mainly from the local trees &nd each with a solid
and distinctive design and facads. The cottages lie in two
tiers, those which lie in the valley on either side of the
streams and those which lie up on the terraces or the valley,
about 35 to 40 feet higher than the wvalley cottages. Each
cottage has ample open space and tread area end by mutual
ggreement the owner is not pormittad to remove or cut the trees.
A1l of them are surnlicd with electricity, interior heating and
indeoor plumbing. Acecording to mutually agreed specifications
each cottage should have comforteble accommodation for &t least
six persons. The number of guests and sub=letting to non-
owners are kept at 2 minimum &nd for short periods only. From
the very beginning the convontion of keuping the establishments
clean has been rigorously observed. n many respecta the Cedar
Springs may be considered as a model ecottage area.

Apart from the cottages, the group as a whole
has established many corporate recreation amenities, Thera is
first of all, at the very entrance of the property, a community
building which contains a atore for sundry provi-~ions, a soft
drink bar, a communitry hall used for meetings, dances, indoor
~ports and group banguets. A swimming area has a2lso been
provided by damming the creck with weooden blocks thus enabling
the waters to spread and be erntzined in a wider grea upstreanm
from the dam, Thars is a mawxinum swimming depth of 64 feet
elogse tn the dam but for the better part the water iz nnly 3 or .

L, feet deoep and if stirred up for mrre than a ¢ouple of hours



=16=

at a stretch tends to become turbid. Cenerally the pool is used
for wading,

Part of a terrace on the west bank of the creek
has been developed into a nine-hole golf course which is for the
exclusive usa of the members and their guests (if accompanied
by the membar). Similarly part of the valley flats contain half
a dozen tennis and badminton courts which, like the golf course,
are kept falrly busy during the season.

For the most part the stream provides meagre
fishing, perhaps mainly because there are too few fish and too
many fisherman, 3tocking is dene almost each year but the
supplies are fished ocut within the initial part of the open
season. Although hunting seems to be very popular, especially
with the boys of 'teenage', there dn.nnt-appﬂar to be aither
birds or animals in sufficient quantities to assure a satisfactomy
bag.

The owners are members of an association which
does not plan to expand its membership. Even transfer or sale
of properties by members has to be approved by the association
executive, approval being given only after careful scrutiny of
the qualifications and cradentials of the prospective buyer.

For all purposes this development is closed to the public.

2. The Cedar Springs Ski Club

¥ore recently a Hamilton group has started a ski
development on the escarpment slope just cutside and across the
road from the Cedar Springscottages, At the present time there
is one fully operating ski-1ift and one Temporary make-shift
arrangement but the place has become popular so gqulckly that
early expansion of feecilities is & certainty. Turing the last
tywo seasons the number of skiers has averaged over 5,000, a
small portion of whom are steady week to week vizitors,
Unlike the Cedar Springscottages, the ski development is a
commercial enterprise and open te the public in general. T =
thirds of the visitors were reported to be from the Hamilton-

Burlington area, the balance being from the Toronto region,
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Some skating iz also done mainly in the frozen-
over swimming pond within the Cedar Springs area,

%, Mount lemo Scout Camp

The only other significart recreation development
in the watershed is the Mount lemo Scout Campwhich lies east of and
across the road from Mount Nemo, The camp was started about
15 years ago by the Hamilton group and is now a part of the
rrovince wide scout camp system, For the better part, the land
occupies the terrace and western slopes of the Bronte Creek which
iz now an almost full-fledged stream. The bulk of the land fs weo-
ded shough not densely. The camp is reportedly gquite popular in
summer and is used even during the winter months for occasional
rallies and group meetas, A few buildings and considerable space
for tents are avallable even for extended membership.

Recreation in the camp consists of the usual scout activities,

L. Othar Areas

No other arszas in the watershed have bean
developed for recreation although some land is being secured by
private individuals and groups for future use, similarly the
municipalities involved have szoned parts of the valley for
racreation, but no measuras have been taken to develop
racreational facilitles, Reference to both such areas i.e.,
under private ownership and municipal juriadiction is made

subsequently in connection with the proposad Conservation Areas.



CHAPTER 3
PROPOSED CONSERVATION AREAS

1. Rattlesnake Point Congervation Area

The proposed Area occupies about 240 acres in
Lote 1 and 2, Concessions IV and V of Nassagaweya and Lots 1l to
15, Concessions IV and V of Burlington. It combines the two
main recreational features of the watershed, i.e., the most
impressive sections of the escarvment and one of the most
attractive sections of the Bronte river system,

(2) ZIhe Mesas

The upper or northern section of the area contains
two mesas separated from each other by a narrow trench. The
drop towards the trench is both imposing and steep varying in
depth between 100 and 250 feet, and exposing massive but
cracked limestene blocks on both the western and eastern sides.
The latter is the more spectacular and better knewn. This is
Rattlesnake Point which is easily accessible by & motorable road
and a well-worn trail from the town of Milton, The brow of the
Point unfeolds an unbroken vista of neatly carved, gently rolling
agricultural land intersected freguently by old hamlets and new
homes adjusting themselves to the grid pattern of the roads. An
added attraction is the view of the glow and glitter of
Metropolitan Toronto's skyline on many & clear evening. The
lip and the face of the escarpment here contain many solution
hollows, lateral cracks and coves which even now provide
considerable enjoyment to exploring teen-agers and which can be
developed eommercially for the benefit of the tourists.

The land behind the sscarpment face is well
wooded with scrub and a mixture of hardwoods which have of late
replaced what might have been a magnificent pine forest. BEvid-
ence of pines can still be seen in the decaying stumps and limbs
which lie hidden under the new growth.

The western face of the escarpment stretches over

& longer distance, exposing nearly two miles of bare limestone
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but the rise, only about 75 feet, is less imposing. The
vegetation atop the escarpment is denser and the surface 1s
rendered guite undulating by the morainic deposits. One of the
few glacial lakes of the watershed lies within a mile of the
escarpment brow, This is Crawford Lake which by virtue of its
seclusion, scenery and water, c¢ould have made an eXcellent
resort but is privately owned.

(b} The Canyon

The trench between the two valleys is & pre=-
glacial valley now occupied by & chain of rills and springs
that mark the birth of an eastern tributary of Twelve-Mile Creek.
The stream itself occcuplies a narrow central strip of the valley.
The ribbon valley flats on either side of the stream receiving
the waters off the steep slopes have developed swampy vegetation
whieh includes many unusual ferns and considerable strips of
elm and cedar. Some varieties of ferns are either little known
or almost extinct, making this section extremely interesting to
the amateur as well as the professional botanist.

The dark hues of the vegetation in the valley 1s
accentuated by the darkness induced by the steep face of bare,
but frequently discoloured and graying limestone which forms its
precipitous walls, The entire atmosphere of this part is that
of a small canyon which produces an illusion of seelusion and
rempteness althousgh it lies s0 cleose to the population sprawl
of Jouthern Ontario.

(e} Wildlife

Seclusion appears to have preserved considerable
wildlife in the area. Habbit, sgquirrel, skunk and muskrat
are plentiful and deer are guite common.  Fheasant and
partridge are alse frund, and there are some birds and insects
not generally found elsewhere in Ontardo,

Water is neither abundant nor warm enough for
any large growth of fish but a proper re-organization of
drainage into channels and pools, and rational introduction

espacially of trout could improve the situation in this regard,
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Similarly thare iz no suitable place available
for swimming but provision can be mads for swimming areas.

Thizs may be achieved by damming the creek Jjust before it comes
out of the trench i.e., by creating a headstream reservoir which
by virtue of its locale and nature will contain ecool, ¢lear
water. The bottom now covered with rather swampy vegetation
will have to be cleaned before the dam is constructed. At a
rough estimate a dam 150 yards long and jutting 8 feet above
the surface of the stream, with lateral protective abutments
extending for 50 vards upstream on sach side would provide a
swimming area of about fifty te sixty acres in size with summer
water depth between 4 and 8 feet, The spring waters having
been strained through swamp are reasonably clean altheugh it
may be found necessary subsequently to eliminate insects,

In resume, the area is excellantly suited for
all sorts of outdonr reepeation. Geology, vegetation and
wildlife should be of c¢onsiderable walue and intszrest to amateur
and the scientist alike, Few areas ofler such magnificient
nature trails and pleasure hikes as this part of the Twelve-
Mile Creek which 1s so beautifully recessed in the only really
wild area of the sscarpment which has so far escaped invasion
by the urbanite, The potential 1s there, it only remalins to
be improved to make it more accessible to the public,

At the moment & road track traverszses the valley
which is motorable only up to the edges of the proposed area
but fortunately 1s not motorable within the wvalley itself,

This cruld serve as the main trail - the spine from which other
trails will branch out into the escarpment,

Steps should also be taken to preserve and
improve the wildlife by prohibiting hunting within the area.
There are few things more pleasing to the hiker and particularly
the younger hiker, than the sight of wild animals at close

gquarters,
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([d) Access
The rrea is fairly well off the heavy traffic

routes yet also sasily accessible from them. The easiest access
is of cnurse, thrrogh Milton which is easily reached by No. 5;
No. 25 and No., LOL TUighways, and which is less than an hour's
drive from both Hamilton and Toronto. To some extent the
channelling of future tourist traffic will alsn be tn the benefig
of Milton.

{e) Proprui- Acguisition

The land within the proposed area is privately
owned, Most of it is wvery poor agriculturally and coansists
mainly of areas of either bad or inadequate drainage, All but
a fraction of the area is in woods and nearly o third of it in
wooded swamp. Land pricesz in the region vary from $1ﬂﬂ to §200
per acre for land without agricultural occupancy. Mention has
already been made of the two farms within the proposed Cfrea.
Special menticn may be made of another property containing about
30 acres and occuping a section of the sleps on the northern
side of the valley. This tract is owned by The Rattlesnake
Syndicate, a group of naturalists from Torrnto who make
occasional visits tn the area. They do not plan to change the
axisting complexion of the area and are llkely te favour any
scheme which would further conservation aims either adjacent to
or even inclusive of their property. [flote = the exclusion of
Crawford Lake from the proposed rrea is @ ~~t notable but had to
be accepted in view of the high price of that property. If

and when possible, that property can be sasily added),

2., Calcium Pits Conservation Area

This area lies about 2 miles west of the above-
mentioned Conservation "vea, and is guite similar to the
latter in many respecta both geclogically and floristically,
It occupies the brow, the slope and the sldrt of a small, low,
detached mesa whose south-western face sxposes a number of

bare, disjointed and prominent vertiecal limestons columna.
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Solution and vertical erpsion have accentuated their outlines
and locally the formation is called Calcium Pits, The face is
highly impressive and photogenic,

A natural trench rings the foot of the escarpment
and contains a chain of surface and sub-surface springs which
are not large enough to provide a continuous or permanent channel
of surface water but are of sufficient size to induce swampiness
throughout the trench. The slope throughout the trench is
rather indeterminate, Moat likely the trench is the snurce arsa
of a small creek which curves around the northern edge of the
mesa and subsequently joins that branch of Twelve-Mile Creek
mentioned in the foregning section,

The lowesat part of the trench is usually filled
with water producing 2 small though quite muddy lake which could
be improved by proper drainage, Vegetation which is very messy
at the present cruld alse be made more attractive by proper care
and cleaning, The entire property could thus be e¢onverted into
a neat and desirable Conservation Area.

Property Disposition
A1l land in the area is privately owned and the

bulk of it is ill-drained and agriculturally poor, Even the
woodland needs care and improvement and it will be necessary

to introduce an appropriate program, Land values range between
5380 and $120 an acre. The total approximate area is 90 acres

located in Lots 11 to 13, Coneessien II of Burlingtom,

3. Bronte Gorge Conservation Area

This area occcupics about 130 acres covering parts
of Lots 7 and 8, Concessions I and II of Burlington and Lots I
and 2, Concession VIII of East Flamborough. In many respects
this area resembles th:s Cedar Springs, Here Twelve-Mile Creek
cuts its way by a deep and leng incision across a notch in the
ggcarpment, The steep slopes on either side are densely
wonded, the banks rising to about 150 feet on the west and 200

feet on the east, permitting neither a bridge across the creek,
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nor even an acceas road into the wallay. The wild and difficult
aspect of tho area has hitbarte saved it from nutside incursion
and thus praserved its scenic beauty, Considering that well-
to-do pecple in Southern Ontario are extremely eager to find
gxelusive and scenic sites for permanent or holiday homes it
will not be long before this area is discovered and parcelled
away.

The arca has a dense growth of medium-sized
hardwood, an excellent supply of cool-to-mild water in a swiltly
flowing channel which is ideal for trout, and a considerable
population of birds. The deer and rabbit area is truly an
outdoor cnthusiast's paradise,

Thus poth for preventive and protective reasons
it is recommended that it be brought under the protection and
control of the Conservation Authority as scon ag possible. It
is also suggested that the Authority permit no improvement of
access into the area apart from providing a few tralls se that
the area will be ussd mainly by those who are really admirers of
natural beauty which is becoming so scarce in this part of the
province.

Property Acguisition

Owing to the sbsence of access, difficult terrain
dense vogetation, and lack of any attraction for agricultural
and industrial uses, the property should he easy and inexpensive

to acquire,

4, Mount Nemo Conservation Area

The proposed area is & narrow strip of land, 262
gores in gize and occupying parts of Lots 1 to 4, Concession IV
in the town of Burlington.

The area envers the sastern adge and slope of
the masa, the highest point of which with an elevation approxi-
mately 1000 feet is known as Mount Nemo. Mount Nemo, like
Rattlesnake Point, in fact refers more truly to theo entire face

which drops precipitounsly eastward by nearly 300 feet. Tha
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eastern facade and the lowland which stretehes beyond it make 1t
a landmark which can be seen from miles arrund, Large sections
in the upper half of the slops contein massive blocks of bare
limestone and the whole is extremely impressive in the morming
when thé rays of the rising sun accentuate its prominence,

Lying at the very margin of the watershed in an
area where eastward drainage is rather insignificant, there is
a deficiency of streams and lakes, but wildlife is quite
plentiful. The main virtue of the arga lies essentially in its
being a landmark and offering a wide vista of the ecountryside.

4 township road runs ¢lose to the edge of the
escarpment and trails to reach the top can be provided at both
the northern and the southern end.,  An added feature is its
proximity and direct connection to Highway Ne, 5 which runs only
2 miles south of this area. Praper advertisement and improve-
ment measures could easily make Mount Nemo s popular teurist
attractirm, Oonscicus of these considerations the Twelve-Mile
Creek Conservation Authority has already taken steps tn acquire
this property for recresation purposes,

Property Ac¢gulsition

As ususl the land is privately owned., The
esecarpment land is agriculturally useless, but as it eontains a
very visible and valuable stock of low-gilica limestene, it has
attracted construction interests and suarrying is in progress,
Evidence of snme sxcavation in the past can be saesn atop the
gscarpmernt, This facter is therafore likely to raise the cost
of land scmewhat. Even more likely iz the rapid rise in the
price of land fronting on the townghip rrad below, which provides
most likely home sites for future suburbanites who will have
such easy accass to the improved No,. 5 Highway. It is suggested
that any steps to ‘acquire this property sheould be initiated

hefore the arca becomes a market for homes.

o Meandera Conservation Area

This arsa covars 95 acres in Lots 2, 3 and 4,
Conceseion I, N.D.3., of the town of Burlington. It encompasses
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a mile-long stretch of Twelve-Mile Creek just north of
Highway No. 5. The stream is now mature and has begun to
meander over narrow valley flats contained between deeply incised
bankes rising about a hundred feet on each side. There ars two
guite pronounced and rather spesectacular meander bends, one at the
northern and another at the southern edge of the proposed area.
Although the banks and ‘slepes are heavily e¢lothed with serub and
trees there are signs of srosion, especially around ths convex
bands where the pressure of the flow is more pronounced, It may
ba wise to look after these sections before the damapge becomes
LoO Severa.,

Apart from the scenic gquality produced by the
strearn winding through the green of the woods, the area possesses
other reoreational attributes, The bed and water of the stream
are reasonably clear, in places almost & feet deep; trout
fishing is becoming more and more popular and hiking along the
valley and acress the slopes is most pleasant,

The besat feature perhaps is the =ase with which
the drivers on the No. 5 Highway can take time off for a short
and pleasant rest before resuming their trip. In view of the
growing popularity and inadeguate number of way-side tables on
this highway, the proposed area would serve as an ideal resting
place which would accommodate & fair numberof visitors. Facil-
ities for wading and swimming by the children could also be
eagily improved, Once the area is opened it will become both
necessary and possible to take better care of the erosion which
may otherwise go un-noticed.

The acguisition of this area may also forestall
the nossibility of its aprronriation by land subdividers on the

banks in the near [uture,

6. Bronte Bend Congervation Area

A sister way-side area but larger in size (115
agreg) lies & mile southwards and comorises the wvalley in

Concessions ITand TIT 5.D.5., Lots 31 to 34 of Trafalgar Township.
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The hinge point of this area is the bridge over which the Uueen
Elizaketh Hirhway crosses the cresk. A hundred feet below the
tridge the creek flows picturesquely in a wide meandering channel
both on the up and down-stream side. The banks are as steep
and impregsive as in the vieinity of Tansley, but the valley is
wider, the channel broader and consequently the water shallower.
The stream tends to become slightly deeper before approaching
the opposite face of a meander, One such example being the
wide, rather hare face of the meander on the south side of and
facing the Queen Elizabeth Highway, This section has been put
to grod use by being developed as a fish nursery, and the only
one on the Twalve=Mile Crezk. The Creeck has a straighter
channel north of the bridge and parts of it can easily be deve-
loped into swimmineg areas.

For the most part the banks are steep and well
wooded and the erosion hszard is quite low. To the south of
the proposed area a large parcel of land on the west benk has
been acquired by an oil company which has established storing
tanks and refining and pumping equipment, The land on the
gastern bank appears to be in increasing demand for expensive
homes, Thess tendencies are bound to spread northwards, and if
prompt steps are not taken both banks will have been lost to the
public. The proposed area is at present zcned as recreation
land by the local township.

The area is easily accessible to the drivers on
the Queen Elizabeth Way and would make an excellent picnic and
recreation site, A rather novel feature of the site is the view
the tourist below haz nf the traffic rushing along the busy
highway. The view is both interesting and psychnlogically
satisfying in the sense that one is right below the traffic
without actually being in it. On the whole the acquisition of
this area would fill a much needed demand by providing large
zcale pienicking facilities which are only barely met by the

existing wayside tables along this highway.
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Part of the land is already owned by the Govern-
ment - the Department of Highways owning right of use for a
future widening of ths bridge and the Department of Lands and
Forests owning part of the valley. The remainder, i.e,, the
bulk of the land, is however privately cwmed and owing to its

location ¢lose to major traffie artaries is rather expensive.



CHAPTER &4
SCENIC DRIVES, VISTAS AND TRHAILS

Apart from the yearly vacation which most people
apend or attempt to spend in non-urban surroundings, one must
also take into account the normal and long week-ends which
collectively amount to mors than four times an average annual
vagation. Thanks to the spread of the automobile, and the high-
way network, drives to the countryside have become an ideal and
most popular type of short-term recresation. It is quite normal
for most car-owning families to put in a 100 miles of pleasure
driving on a week-end of good weather. The majority of such
people are uvnfortunately ignorant of the great beauty that lies
within an hour's drive and therefore do no more than pleasure-

eruise around the city. The Conservation Authority would serve

an important purpose if it were to launch a national information
program whose main duty would be to bring the natural beauty of
the rural neighbourhond to the atvention of the population and

thereby put its own Conservation Areas to fuller use.

We have already seen how closely the proposed
Consgervation Areas are integrated with either the escarpment or
the streams - the two most attractive reecreational features of
the watershed, It only remains to integrate the proposed areas
by a route which wruld be as rewarding of pleasure as the areas
themselves. This can easily be done by the provision of a
acenic driveway.

Dr. D.F, Putnam* of the Department of Geography,
Univerzity of Toronto, was perhaps the first person to propose
the establishment of & "Cuesta Parkway" to run between Oshawa
and Hamilton, thus incorporating the morainie heights in the
cast as well as the escarpment country in the west for the

benelfit of wnat is one of the most urbanized regions in the

¢ Putnam, D.F., The Regional Green Belt and the Rural Park
Areas - Toronto City Planning Board Report - 1943,
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country., This was in 1943, a2 time when tha proposal could
have been implemented most easily, but zlso the time when its
immediate need was not as great and the proposal therefors
appeared too radical. Since that time, of course, urbanization
has increased so rapidly as to interfere with the implementation
of the original proposal in full, However, it is still not too
late to salvame what=ver still remains possible from the original
plan,

The best thing, of course, woiald be the ereation
of an altogether new route to follow the crest areas of the
pacarpment and designed exclusively for recreational driving.

In view of the competing eclaims of other development expendi-
turas, the more realistic, although the next best altemative is
the designation and impro'ment of axisting township roads as a
scenic route which may not fully meet the reguirements of an
axclusive parkway but still enntain many of tha latter's
functionsg - such & route is shown on *ha map.

Althouzh hiking is not too popular in Canada,
there 1s a substantial section of the populace mainly of
Suropean immigrant stoeck, in Ontario whe find it the least expensg-
ive and most snjoyable form of outdoor recrsation, Even in
other groups there is a distinetly growling attraction for 1it,

In fact only trails provide the feel of the beauty, driving in
comparison affording a rather indirect appreciation of natural
beauty, Accordingly, it was considered desirable to make
provision for a number of trails linked to the scenic drive,
Reference is also made to points which offer particularly wide

vistas of the surrounding landscaps.

2, Scenic Drive, Vistas and Trails

The concesaion roads in the Twelve-Mile Creek
Watershed run northwest-gsoutheast and the side roads yrun at right
arigles to these, namely, northeast-southwest. Many have short
deviations in them to get round the irregular topographicé

features of the area and, a5 it is these features which produce
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the most spectacular scenery, the scenic drive has been laid out
along the best roads in this somewhat rugged country. The
route is difficult to describe in detail but is clearly shown on
the accompanying map.

The scenic drive starts at Milton on Highway 25
and ends at Bronte, or it may be travelled in the reverse direes-
tion, From the centre of Milton it proceeds south-west along
the paved road, c¢limbs the sast face of the mesa and crosses the
proposed Conservation Area No, 1, which includes spectacular
logkouts at Rattlesnake Point and similar views from a point a
mile farther north. After descending the southern slope of the
mesa by a rather difficult and therefore most interesting road,
the route offers a glimpse of the dark, green, narrow valley
where the sastern branch of the Twelve-Mile Creeck takes birth.
From here the visitor can take a most attractive trail winding to
the top of the escarpment where another vista site offers a wide
view of the countryside to the south-east,

From here the route turns north-west on the
county road to Campbellville, then turns south-west crossing
the C,P.R, at Guelph Junetion, At the next cross-road it swings
south-east down the township road to Kilbride and descends from
there into the wvalley of Twelve-Mile Creek at Cedar Springs,

This is a most spectacular section of the main
stream part of which has developed into an area of exclusive
cottages (Cedar Springs), but part a mile farther west is still
an area of striking but untouched beauty, It can be visited
by taking a trail which first leads to a strategic prominence
on the bank, from where a beautiful wview of the walley can be
enjoved, and subsequently descends the bank to take the more
enthusiastic visitor to the valley itself where fishing, wading,
and even swimming can be enjoyed. This valley is the proposed
Conservation Area No. 3.

After crossing Twelve-Mile Creek the mmute turns

north-east on the township road, then south-east, then north-east
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on the county road and north-west to bring one down over the
escarpment at Mount Nemo through Lowville.

North-west of Lowville the drive turns north-gast
on the county road and south-east at the next intersection to
follow the township road which skirts the north-eastern side of
Mount Nemo. A trail from the drive will bring the visitor to
the highest point of the mesa which unfolds another breath-taking
vista of the countryside in the proposed Conservation Area No. L.

Opposite Mount Nemo the rmute turns sharp left,
crosses Twelve=Mile Creek and at the next cross-roads turns
sharply right on the rad to Zimmerman., A mile south of
dimmerman a trail would bring one back tn a most acute and high
meander bank of the creek from which one gets a beautiful view
of the green ribbon-like valley both up and down-stream. This
is the proposed Conservation Area No. 5.

The route joins Highway Mo, 5 at Tansley and
proceeds along it to Palermo where it turns south-east along the
county road for another twoe and a half miles before crossing the
Gueen Elizaheth Highway, Another trail along the western bank
of the creek leads one into the Conservation Area lo. 6. The
more enthusiastic members of the party might take this trail
which goes beneath the Queen Elizabeth bridge and rejoin the
driver south of the bridge. _

The drive ends at Bronte, the picturesque village
on the shores of Lake Ontario named for Lord Nelson, Earl of

Eronte,



