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RECOMMENDATIONS

1. That the Authority encourage the use of tile drainage.

2. That the Authority provide a private lands' assistance program designed
to assist in the establishment of grass waterways.

3. That the Authority acquire 16,620 acres of land for an Authority Forest.

4. That the Authority maintain a continuing watch over local streambank
problems and, where necessary, take action to arrest erosion.

5. That two additional manual rain gauges be installed at Apple Hill and
Alexandria.

6. That one recording stream gauge be installed at the proposed Riviére
Delisle damsite and one manual gauge on Riviére au Beaudet near Highway 34.

7. That the hydrologic gauge installations be undertaken within three years.

8. That the Authority consider Rividre Delisle and Green Valley dams for
preliminary engineering and construction as funds become available.

9. That the Authority carry out minor channel clearing and dredging at the
various locations indicated to reduce the possibility of ice jamming and conse-
quent flooding.

10, That the Authority work to help control water pollution.

11, That no further introduction of smallmouth bass be made in Loch Garry,
unless it can be shown that the populations of smallmouth bass which were
previously introduced have survived.

12, That a check be made to see whether the muskellunge fry introduced into
the Delisle River have survived the conditions of pollution in that river.

13. That if impoundments are built on the Delisle and Beaudet Rivers, they
. will be managed for wildfowl as well as summer flow, by the methods described.

14, That the area of the Garry River above the water supply dam, west of
Alexandria, be improved for wildfowl by the methods described.

15. That subdivision control be set up for Kenyon Township, and that lot
sizes on Loch Garry will not be less than 15,000 square feet where sewage and
water facilities are to be provided on the lots.




half of Lancaster Township, which takes in the watersheds of small creeks
flowing to the St. Lawrence River between the Raisin River and the east border of
the Province of Ontario, is oriented to the flat lacustrine plain of the Soulange-
Vaudreuil region of the Province of Quebec. For example, the major area of
Lancaster Township exhibits high class lands which, in general, have a Class II
agricultural capability (Canada Land Inventory). This land is only limited by a
poor soil drainage condition.

Fragmentation of farmland has occurred within the Authority from the
influence of absentee ownership of local property. This has been the result of
several trends:

a. inheritance of local property by residents of other regions;

b. the aging of some local farmers resulting in reduction and cessa-
tion of active farming;

c. the purchase of local property by residents of other regions for

rural retreat and summer home purposes; and

d. land speculation. )

These trends can have a coneiderable effect on the continued development
of areas of higher class agricultural soils. This is particularly conspicuous in
regions where local property consisting of long rectangular lots does not conform
to, or complement, the shape and direction of the landscape and watershed. This
is especially true of Lancaster Township, where there is a large area of higher
class agricultural soils, the potential for greater agricultural development and a
lack of subdivision control and other sound planning measures.

Fragmented patterns of non-farming land ownership are significant in
this township, and may influence future conservation projects designed to comple-
ment increases in agricultural cultivation and production,

Non~farming land ownership in Lancaster Township has been described.
This includes both the non-active farmer and the agricultural land investor who
lives outside the immediate area.

TABLE 1. LANCASTER TOWNSHIP NON-FARMING LAND OWNERSHIP

Percentage of Total
Concession Total Acreage Absentee Owned Concession Area

I 2,608 32.3

1I 1,775 32.6
I 2,707 38.2
IV 2,011 27. 0
v 933 14.0
VI 1,499 20,0
VI 855 12.0
VI 918 15.0
X 2,759 | 30.0
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3. Land-Use Practices

In general, cropping practices in the watershed of the three larger
streams added to the Authority, Hoople, Delisle, au Beaudet, reflect trends
described in the 1966 report. Hence, there has been a gradual increase in the
practice of row-cropping (corn) by local farmers, to make use of higher yields
and nutrient values for the local livestock industry. In addition, however, the
higher class flat lands of Lancaster Township may be on the verge of developing
a soya bean industry. Thus, increases in cash-cropping, in the size of farm-
holding per owner and in field area, may be anticipated in this part of the
Authority.

Detailed on-site investigations were made to determine the extent of
each portion of the Authority which was being cultivated for annual crops such as
spring grains, winter wheat and corn. These were compared with the farm areas
being used for natural meadow pasturage and improved forages for hay and
pasture. These studies gave an indication of the amount of land normally plowed
and cultivated each year, in areas that are the potential origin of off-field soil
losses from various forms of erosion. The erosion potential of local soils was
described in the 1966 report.

The recent investigation sampled two separate areas across the Authority --
from east to west; one in the northern portion of the Authority between Dalhousie
Mills and North Valley, and the other in the souther portion of the Authority
between Curry Hill and Cornwall Centre. These samples disclosed that the
greatest annual crop production is carried on in the areas of superior agricul-
tural capability: the townships in the southern and eastern parts of the Authority,
Cornwall, Charlottenburgh, Lancaster and the eastern portion of Kenyon
Township. They support the theory that the row-crop potential of Lancaster
Township has not yet been fully exploited. '

4, Survey Features

The erosion potential of local soils was discussed in the report of 1966.
Because larger areas are normally kept under grasses and forest mixtures,
however, the off-field erosion in the Authority is difficult to locate and is mainly
a potential hazard. However, an opportunity was available to relate the off-field
erosion that occurs in the Raison Region Conservation Authority to local weather
patterns, since local weather stations have been established because of the
influence of the local office of the Department of Agriculture and Food. The loca-
tion and mapping of erosion were also applied to local drainage problems, as a
study of waterways and watercourses, since soil drainage requirements are
directly related to outlet conditions,

5. Specific Exosion Study

A plot was established on the Wesley Creek watershed in Lot 32,
Concession XIV of Lancaster Township. On June 7, stakes were established in
two small rills in a spring grain field, on the banks and the bottom of an exca-
vated waterway. The crop had grown to a height of four inches, but the field
showed signs of previous erosion: small rills up to six inches in depth, extending
up to 30 feet from the waterway into the field. The waterway itself had been dug

3
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in September 1967, and, according to local residents, had a history of bank-
collapse problems. At the time of the stake installation, the waterway banks had
steep slopes, some slumping and off-bank sheet erosion, and little vegetative
cover. The water, however, was running clear, with fluctuating levels.

On June 13th, rainfall of 0.71 inches, which fell in a short period of time,
was registered at a local rain gauge at Williamstown. By June 14, the rills
under study had lengthened by 20 and 22.5 inches, respectively. One bank stake
showed a 1/4 inch soil loss from the bank itself, and another exhibited a 1/2 inch
deep deposit from the off-field sheet erosion behind it. Again, the water in the
waterway was clear.

On June 20, a further 0.57 inches of rain fell. This produced a silting
effect in the waterway, to a depth of 3.75 inches. Bank erosion losses were a
further 0.25 inches, but no lengthening of the rills had occurred.

Further rainfall was measured during 3 successive days: June 23 - 0.23
inches; June 24 - 0,02 inches, and June 25 - 0, 14 inches.

On June 25, bank erosion had increased to 0.7 inches and field edge
losses were 0.3 inches. During this period, the adjacent crop had grown to
heights ranging from 9 to 12 inches. No further silt deposition was measured. It
was concluded that the silting was the result of the 0. 71 inches rainfall occurring
over the short period of time. Row crops will conceivably produce greater losses
from larger areas of exposed soil surfaces.

6. Streambank Studies

Streambank studies were instituted early enough in the survey to allow
observations to be made of the entire length of every stream in the additional
portions of the Authority. Details of bank conditions on each stream are sum-
marized.

a. Riviere Delisle

The principal bank problems on this river begin in the area of Lot
24, Concession 4 of Kenyon Township, and can be found at intervals from
this point downstream. Certain common bank problems occur, but extensive
erosion does not exist on the main stream. Cattle damage to the main
banks can be found, but only occasionally. It is serious in one area only,
on Lots 21 and 22 of the 9th Concession of Lochiel Township. Elsewhere
there are slumps which tend to occur on the outside curve of stream
meanders. Some banks are severely undercut. There appears to be a
common erosion and undercutting problem where tributary ditches and
streams enter the main river. These streams and difches also exhibit a
tendency towards gullying on their banks and silting at their entry point on
the main stream. Undercutting is a problem and a hazard on bank areas
occupied by large trees.

Erosion problems were also mapped on some upstream tributary
sections. It should be noted that there is a local awareness of bank prob-
lems, indicated by the occasional establishment of rock rip~rap on eroded
sections of streams, by private individuals,

4




b. Riviére au Beaudet

Upstream sections of this river exhibit few bank problems in
Kenyon and Charlottenburgh townships. Erosion at the entry of tributary
streams is only slight and there is some undercutting to be found at
bridges. There is a potential for cattle damage due to the local pract1ce
of pasturing cattle close to the river banks.

In the Lancaster Township sections of the river, direct cattle
damage to banks is common, particularly along curves in the river in
Lots 20 to 23, and 31 to 37, of Concession 7. Erosion on the banks is
occasional and there is some gullying, particularly at the entry point of
tributary streams and ditches. This is accompanied by silting in the same
locations. Slumping and undercutting problems are only slight and occur
occasionally. There are some locations where limited undercutting is
associated with large, standing trees on the banks.

c. Wood _Creek

This small stream's banks exhibit conditions resulting from
habitual use by cattle. Hence, bank erosion and some small scale
gullying and silting are common.

d. Gunn Creek

The constant use of this stream's banks by cattle is similar to that
of Wood Creek. Erosion and silting are common, as well as some
slumping.

. e. Sutherland Creek

Sutherland Creek exhibits larger and more frequently occurring
bank problems than those on the other smaller streams of Lancaster
Township. In its upper reaches, slumping and undercutting is noticeable
on meander curves and there are cases of bank erosion on similar sites
as a separate problem from the slumping and undercutting. Bank areas
along woodlots are equally prone to undercutting and collapsing from the
exposure of tree root systems. Woodlot cutting for pulpwood has also led
to stream blockage. The slash has been deliberately thrown into the
waterway. Pollution hazards from manure piles on the banks were also
observed during survey. Along its middle reaches, the slumping, erosion
and undercutting problem is greater as meanders increase in size and
number. There are localized areas where the erosion problem has been
accentuated by cattle. The problem of bank collapse due to exposed tree
root systems is apparent once again as the creek passes through woodlot
areas. Trees have collapsed and blocked the stream in the wider areas of
the waterway, in the lower reaches.

Along the creek there are two sites where the spoil banks created
by dredging have not been levelled.

In general many portions of banks in the stream systems of
Lancaster Township exhibit steep high banks which, when dry, show some
stability despite the lack of vegetative cover. However, slumping prob-
lems on steep banks occur during periods of high water, despite
vegetative cover,
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The eroded state of many streambank sections in Lancaster
Township can, in large part, be attributed to livestock use.

Rehabilitation of these bank areas is only a partial solution, one
which is certainly related to the need to provide alternate stock water
supplies to local farmers.

The summaries of streambank problems are based on the more
detailed survey observations which are available to the Authority.

£, Wesley Creek and Tributary System

This system exhibits slumping problems on 4 sites. Erosion on
ungrassed portions presently is a possible hazard, although during the
survey new rilling of bank areas was observed where cultivation has
reached the bank's edges. Ditch entries to the main stream area
exhibited silting and suggest a high erosion hazard. Areas where
gentle bank slopes were combined with grass were stable.

g.  Leon Creek )

Leon Creek shows erosion and slumping conditions similar to
those observed on Wood and Gunn Creeks. Much of this bank breakdown
is also caused by cattle.

h. Finney Creek

Bank problems west of Highway 34, on this stream, ar i
. , are confined
mainly to cattle damage at 6 locations. Sir;ailar damage accompanies "

other erosion effects and slumping in 5 locations f i
stream's mouth. s from Highway 34 to the

i. Hoople Creek

A summation of bank conditions is unlikel i

. : : : y to provide the
Authority with a Yvorthwhﬂe picture of the problems in this watershed
Streambank conditions on this system, therefore, are listed in detail .

TABLE 2. HOOPLE CREEK

Streambank Problem Areas
. Pond — minor cattle erosion

. Slumping, some silting

. Areas of weed & willow blockage

. 1 instance of minor gullying

. Slumpipg on recent roadside ditching on
south concession road

. Ba}nks too steep on recent ditch

Minor cattle erosion

. Old spoil banks not levelled

. Some blockage by branches

vl 21to 24

W

0 -3 B3
.

Osnabruck v 23 to 25 1. Silting

2. Cattle erosion
(Table Continued on Page 7)

TABLE 2, HOOPLE CREEK, Continued

Twp.
Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck
Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Lot
22 to 25

25 to 27

31

34 & 35

32

25, 26, 27
(northern 1/3)

26

26 & 27

27 to 30

27

23 & 24

34 & 35

34 & 35

Streambank Problem Areas

1. Spoil bank not levelled 6 feet from bank
2. Banks of ditch steep

3. Some cattle erosion

4, Slumping

5. Silting in Hoople Creek

6. Blockage of creek by grass and bushes

1, Silting
2. Unlevelled spoil banks

3. Cattle erosion

HOOPLE CREEK NORTH TRIBUTARY

1. Silting

1. Willows in drainage ditch blocking
passage

1. Cattle erosion in drainage ditch

1. New spoil banks ﬁnot levelled
2. Cattle erosion
3. Slumping, silting, gullying

1. Blockage of creek with rails and willows

1, Undercutting
2. Cattle erosion

1. Silting
2. Some cattle erosion
3. Grass and willows blocking stream

1. Minor cattle erosion
2. Water blockage by log jams

1. Willows blocking drainage ditches

2. Slumping o
3. Undercutting and silting

1. Blockage by grass and branches
2. Cattle erosion
3. Spoil banks unlevelled

1. Minor silting

2. Reeds and willow bushes in channel

3. Cattle erosion, silting in creek,
blockage by reeds

4, Spoil bank unlevelled

5. Blockage by fallen trees, branches and
rails near wooded area

(Table Continued on Page 8)




TABLE 2, HOOPLE CREEK NORTH TRIBUTARY, Continued

Twp.
Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Osnabruck

Con.
v

I

H

oI

IX

Lot
27 & 28

25

25, 26, 27
(North
Branch)
25 to 33
(South
Branch)
24

24 & 25

22,23,24,25

20 & 21
( West
Branch)

16

19 & 20

18 & 19

B DO

[=2 0]

L

Streambank Problem Areas

Spoil banks not levelled in woodland
Steep banks

Blockage by branches

Slumping caused by spoil banks being too
close to bank in some parts

Severe cattle erosion

Silting, slumping and eddy erosion

Minor cattle erosion |

Minor cattle erosion and slumping
Minor gullying

Spoil bank unlevelled |
Minor cattle erosion

. Blockage by old trees, branches

|
Minor cattle erosion ‘
Minor clogging by weeds |

|

Silting, minor slumping, eddy erosion

. Spoil banks not levelled

Minor bank erosion, steep sides under-
cutting

Unlevelled spoil banks very high and
close to stream banks (22, 23)

Serious cattle erosion (22,23)

Cattle erosion

. Spoil bank not levelled at north-west end

Silting, eddy erosion

. Minor slumping

Some silting

. Minor cattle erosion

Slumping, silting and cattle erosion
where banks not stabilized

. Silting and cattle erosion in ditch leading

to Hoople Creek
Unlevelled spoil banks along drainage
ditches ,g

Cattle erosion
Spoil banks not levelled in places
Minor slumping

(Table Continued on Page 9)

TABLE 2, HOOPLE CREEK NORTH TRIBUTARY, Continued

Twp. Con, Lot Streambank Problem Areas

Osnabruck I 16 & 17 1. Major slumping
2, Eddy erosion
3. Cattle erosion
4, Cattle erosion on shoreline at mouth of
Hoople Creek
5. Minor silting
Osnabruck II 2to 6 1. Spoil bank unlevelled in bush at road #6
and near 401 at east part of block
2. Minor slumping and silting near mouth
3. Minor cattle erosion near mouth
4. Serious cattle erosion in one area
5. Silting and minor slumping between 401
and C.N. tracks
6. Small gullies near 401
7. Minor cattle erosion
8. Silting near 401
9. Cattle erosion in ditch running along 401,
major slump

7 to 13 1. Cattle erosion on banks at mouth
2. Banks slumping near bridge
3. Silting at mouth

Osnabruck I

Osnabruck m 6 1, Unlevelled spoil bank on ditch leading into
' Hoople Creek
2. Silting, cattle erosion, minor slumping
along 401

Osnabruck oI 9 1, Silting and steep banks in drainage
ditches leading to Hoople Creek

Osnabruck I 37

Osnabruck I Below 1, Spoil banks for waterways unlevelled

Highway #2

7. E les of Stable Slope Conditions on Local Streambanks

The summaries of local streambank conditions all indicate that slope
conditions are too steep, hence various forms of damage and collapse occur.
Observations were made, therefore, to help define a stable bank slope condition.

These can be related to local soils, and are listed. (See Table 3, page 10.)

It should be borne in mind that this list is a simple one, based on
observations made by using simple instruments, hence the results are only .
approximate. The results are designed to provide the Authority with a _pract}cal
range of slope ratios, especially for the locally prevalent Grenville soil series.
More precise observations will be needed when bank stabilization works are
instituted.




‘ | TABLE 3.

. Soil Type Approximate Maximum Allowable Slope Ratio for Stability
‘ Grenville Loam 2to 1

Bearbrook Clay 2,6to 1 sy}

eyt

N
Kars, gravelly, ~
sandy loam 2to 1 N

8. Grass Waterways

Grass or sod waterways are hecessary for soil conservation on sloping
land. Regardless of the cropping system there will be many occasions when there
will be runoff of surplus surface water, A waterway that has been broken up,
properly shaped and seeded to a suitable grass and legume mixture and main-
tained as sod cover is the best way of allowing this surplus water to run off the
land with a minimum of damage to the soil. Any farmer can use a grass waterway
as a simple and effective erosion control measure. )

\ The best locations for waterways are usually the natural drainage channels
of the landscape. A waterway should be broad enough to carry the runoff expected
, over a period of approximately 10 years. The waterway should be wide and shal-
| low and should have a dense sod cover established as soon as possible. This
cover should not be broken up unless sod renewal is necessary. It should be
clipped several times each summer and it should be maintained by regular
fertilization.

- [
Gullies and ditches, washed out by water runoff, are symptoms of land ] STREAM BA:\:‘}; PROBLEMS g ’t_ _L !—"J
misuse., They often start in the natural runoff channels that have been cultivated ~
bt or left unprotected. When they are small, gullies and ditches can be shaped into RECOMMENDED GRASSED WATE RWAYS Yol
I grass waterways easily, thus preventing erosion. Heavy equipment can shape a 1968 SURVEY
b waterway very quickly. eotns

i Gullies, which may result from untreated waterways, will become STREAM=BANK EROSION
5 greatly deepened and a serious problem if these waterway areas are left un-
treated, Extensive corrective measures may be necessary and may involve LD ’

small check dams, tile installation or the construction of diversion waterways.

P T ey T ey

it

UNDERCUTTING

When fields are prepared for strip-cropping, grass waterways have to be CATTLE DAMAGE TO BANKS .
carefully planned, particularly if special seeding and sub-drainage are required. e
Sub-drainage has been investigated by farm drainage researchers from \ s
MacDonald College at Ste. Ann de Bellveue in the Province of Quebec. Sub- SULLYING
drainage has been suggested for long-term installation in waterways that are
subject to erosion and bank collapse, in areas in the western part of Quebec, EXISTING GRASSED WATERWAY Gy
bordering on the Township of Lancaster, where there are sites and soils similar RECOMMENDED SPASSED Warc Ay
to those of the Authority. ;

TILE DRAINED 1960—1968

G

1

In many cases, when hay and pasture fields are being plowed waterways | .
can also be created, s’imply by lifting cultivation implements over natural DRAINAGE APPLIED FOR Vi
drainage ways. g

TILE DRAINED PRIOR TO 1960

| Yo Q | 2 3
SCALE 4 MILES
CONSERVATION AUTHORITIES BRANCH, DEP'T E.A R.N.—PDT. — 1969
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seeding them, i'

In local areas, the sites of potential or existing waterways often tend to

take on distinct characteristics. Thus in the Hoople Creek watershed, 131 ,
separate and interconnected waterways were mapped in 1968, about 30 per cent !
of these being of the kind that are already sodded in some form. At the present '
time they require the Authority's efforts to persuade their owners to leave them
uncultivated, at least until their sod cover requires renewal. In the main, these
waterways are short and are directly associated with the local roadside ditches

that act as outlets. Only about 17 per cent of the grass waterway sites in this |
watershed are connected to streams or municipal drains. Many of these drains |
could have been made less erosion-prone by constructing gentler bank slopes and !

One fairly good example of sodded ditch sides is located just west of
Osnabruck Centre, in the 3rd and 4th Concession of Osnabruck Township.

The remaining 70 per cent of the selected waterways in the Hoople Creek
watershed will permit the Authority an opportunity to set up a practical and
worthwhile assistance program for local property owners. In order to ensure
that these sites are treated, it may be necessary for the Authority to enter into
an agreement with each landowner to provide all of the required work and
seeding,

In the eastern region of the Authority, 423 sites needing grass waterways
were mapped in 1968. These are equally divided between sodded waterways that
should remain undisturbed for a time, and waterways that require preparation
and seeding. Just under 23 per cent of the waterway sites in this region are
directly connected to existing streams.

This 23 per cent is perhaps the area of prime concern to the Authority at
the moment, because of the local history of streambank collapse, the need for
sound and efficient tile systems outlets and the potential for an expansion of
local cash-crop enterprises. About 58 per cent of this group consist of grass
waterways in need of Preparation and seeding.

Grass waterways have a tendency to fill up with sediment. In extreme
cases the location of a waterway may be shifted to such an extent that the water
flows along the edges. This often creates further erosion. For this reason, the
edges of grass waterway should be left irregular. A permanent waterway will be
Insured if a little care is exercised when the waterway is crossed with tillage
implements, if furrows are not plowed parallel to the waterway, if it is mowed
to prevent excess forage accumulation and if it is protected from livestock
trampling when the ground is wet and soft.

. The following is a suggested method of establishing the grass waterways
(with recommended seeding mixtures).

Seed Mixture and Fertilizer

Erosion Control: Embankments
Waterways |
Gullies i
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Fertilizer

Work in a muich of sawdust or wood chips or straw, along with
800 lbs. /ac., of 5-20-10 fertilizer before seeding. Apply 300 lbs. /ac., of a
10-10-10 fertilizer at time of seeding. Two months after seeding, top-dress
with 150 lbs. /ac., of a 33-0-0 fertilizer each month until the new seeds are
established.

Well-Drained Soil Poorly Drained Soil

Seed Lbs, /ac. Seed Ibs. /ac,
Bromegrass 15 Reed Canary-grass 11
Creeping Red Fescue 6 Kentucky 31 Fescue 10
Pennlawn Fescue 6 Timothy 5
Timothy 5 Alsike 6
Perennial Ryegrass 3 Perennial Ryegrass(Norlea)5
White Dutch Clover 5 Ladino 3
40 | 40

Alternate Seedi

Kentucky 31 Fescue 10
Birdsfoot Trefoil 25
Perennial Ryegrass (Norlea) 5

40

9. Gravel Pits and Quarries

An examination of all local gravel pits, borrow pits, and quarries was
made in 1968. Certain distinct differences in local features of gravel pits and

quarries can be noted.

In the Hoople Creek Watershed no old quarries were mapped. Ten
gravel or borrow pits were mapped. Seven of these contain water at various
depths. Within the eastern region of the Authority, 16 pits, all of them used
for gravel, were mapped. None of these showed any evidence of useful water,

12

PART 1 — LAND USE & FORESTRY
CHAPTER 11
FARM DRAINAGE

1. General

Farm drainage is essential for the proper management of wet, fertile soil
used for agricultural purposes. It is a useful and often necessary conservation
practice. However, by no means should all wet land be drained. Organic soils

" -can be overdrained to the extent that, once they become dried out, rapid oxidation

occurs and they become difficult to rewet and often the resulting soil is not suf-
ficiently fertile to repay the cost of drainage. The benefits should be weighed
carefully against the costs, these costs may include any natural resource loss
such as waterfowl habitat.

In addition to the benefit of better crop production derived from well
drained farms, there are other benefits which can be listed as follows:

a. by drying up the wet fields, the property value of the farm is
increased, as well as its workable acreage; -

b. good drainage also permits efficient and early machine operation
in the spring;

c. livestock are more productive on the improved pastures; and

d

c management is easier because all fields can be placed in rotations
and §o11 building crops can be included. Crop root damage caused by soil
heaving is reduced, and yields are thus increased,

2, Surface Drainage

diteh Surface drainage removes the surface water by the use of shallow open
ches.

Systematic surface drainage is a method of carrying excess surface water
SafE_ly off th(? land. It consists of a system of parallel, shallow bottom ditches
and intervening lands formed to direct surface water into these collection

ditches. The distance between ditches is governed by internal soil drainage and
land slope.

_ Surface drainage costs vary with land conditions. They are highest on a
flat, fine-textured soil where ditches are spaced closer together and require
mor.e careful grading, and where land smoothing is more difficult. The total cost
of ditching and land smoothing varies from $15 to $25 per acre.

Open ditches are usually not real drainage systems. They merely act as
putlets for other types of systems. Open ditches waste land, interfere with farm-
iNg operations, encourage weed growth, and are difficult to maintain. Open
ditches are necessary, however, and are still the most economical methods of
rémoving large volumes of water.

13
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Subsurface drainage is accomplished by the provision of horizontal pas-
sages in the subsoil. Gravitational water may seep into these passages and ﬂoyv
to suitable outlets. Modern practice uses clay or concrete tile or perforated pipe

to provide a drainage passage.

Tile drainage is usually the only practical way of removing the excess
water from a soil. Tiles used in lateral drains are nearly always hollow cylinders
one foot in length and 4, 5, or 6 inches in bore. These _tiles may be made of
burned clay or concrete. Some tiles are perforated piping.

The tiles are laid end to end in the bottom of a trench, which is then back-
filled. Water enters the tile line through perforations and the cracks between the
ends of adjoining tiles. The tile line is given a slight slope to cause a free flow of
water towards the desired outlet. A network of tile laterals is connected by a
system of main lines which drain to a surface outlet. The function of the tile is to
stabilize the drainage channel.

)

4. Examinpation of Jocal Farm Drainage Problems
|

After consultation with the local agricultural representative, the general |
condition of all the tile drain outlets were studied, in the Authority area suryeyed
in 1968, By so doing, some insight into the local problems associated with t%le
installation and use could be noted. Generally, within the area studied the history
of tile installation falls into three categories: the systems installed prior to 1960,
those installed between 1960 and 1967, and the drainage systems surveyed by the
Department of Agriculture and Food on recent applications.

The observations of the first two categories can be summarized by
Townships.

a. Cornwall To hi

About 75 per cent of the tile outlets established before 1960 in this
Township, have protective end-grates. Only half of them have had
erosion-preventing materials, such as rock rip-rap, placed below the
outfall. Some occurrences of silting were noted, as well as one case of
silting created by localized cattle erosion.

The later installations established in this township after 1960
exhibit similar problems but on a slightly lesser scale. There is some
evidence of increases in the instances of silting.

b. Charlottenburgh Township ‘=.

Rip-rapping beneath tile outlets was used on half of the systems
installed in this township before 1960, End-grates were also utilized in 75
per cent of these systems. Silting is common in most outlet tiles and
outlet waterways also show silting signs from other sources,

The more recent systems show Similar trends. Silt problems

generally are minor. Areas upstream from tile outlets exhibit silt
from local cattle erosion. exhibit silting

14

c. Kenyon Townghip

Only one tile system was installed in the Authority section of this
township prior to 1960, It is a very old system established in 1910 without
any protective measures, but it has only been damaged by livestock.

Livestock damage is also a prevalent feature of the outlet sites of
recent tile installations in this township. Silt accumulation is not a prob-
lem. End-grates are also notably absent.

d. Lochiel Townghip

Just two tile systems were installed before 1960 in the portion of
this township within the Authority. Neither of these have protective grates
on end pipes or outlet slope rip-rapping. The more recent installations
show a 50 per cent increase in end-grate use and outlet rip-rapping.

e. Lancaster Township

. Fifty per cent of the tile systems installed in this township before
1960 have outfall slope stabilization with rock rip-rap. Some of the re-
maining outlet sites have been stabilized with grass. Slightly over 70 per
cent of these systems have utilized protective grates for end-pipes and a
similar number show slight silting. Some of this originates from outlet
ditches eroded because of cattle damage to the banks. Over two-thirds of
the more recent, pPost-1960, installations exhibit stabilized banks at
outfall sites. Almost 90 per cent of these systems show end-grates on
outlets. Siltation has not occurred at local tile outlets, but about half of
the outlet ditches and waterways exhibit silt accumulation from other
agencies.

It is apparent that local farmers have not only recognized the value of tile
drainage, and installed it, but have, in many cases, shown care in maintaining
stable and unsilted outlet conditions,

The problems point out inconsistencies in local methods. The Authority,

therefore, can function in a Practical way by encouraging greater care of tile:
outlets.

At the present time, about 3.8 per cent of the area in the eastern section
that has soil drainage problems has been tiled. A further 9.6 per cen? has been
surveyed for further tile installation, This leaves over 60,000 acres in need of
similar treatment. In the whole Authority, slightly over four per cent of the
capable land needing this form of drainage has been treated and a further 8.5 per
cent has been surveyed in preparation for tile installation. Thus, a total of y
70,000 acres remains to be properly drained if these lands are to pegome agri
culturally more productive. Authority support of such a program is in order.

5. Assistance in Planning Farm Drainage

As Chapter 2 has noted, there is a general neefl for more fax_'m drainage
in the Raisin watershed. To meet the problem.s of engmeenlng antd f1gzr;$2gr,nu0h
the provincial government has, from time to time, enacted laws to p

needed assistance.
15




The Department of Agriculture, through i i .
. ; ’ ugh its Soil Advisory Service: wi
:;i‘li)ctul.lliufarm;r plan his dfaarm in the most efficient way for his Il;yart(ia:uviacj’tyw;eno
re. i . .
the farm. ecommendations may be made regarding improved drainage for

The Agricultural Engineering Extension Specialists wi i
. ' will advise on
drainage problems and, if necessary, will prepare a drainage plan for the farm.

These services are available upon application through
Agricultural Representative. ough the county

Financial assistance for tile drainage is available through the Township

Clerk, under the Tile Drainage Act.

Since farm drainage is a highly recommended conservation practi i
I ¢ ctice, it
further's the objectives of the Conservation Authority, It is recommpended tl;ail: the
Authority work closely with the Department of Agriculture to encourage effective
farm drainage.

16
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PART 1 — LAND USE & FORESTRY

CHAPTER III
FORESTRY

1. For C

The analysis of all the standing forest cover in the additional parts of the"
Raisin Region Conservation Authority indicates little significant difference in the
distribution of forest cover types from that of the original area surveyed in 1965,
However, local differences occur and they can be related to the local features of
the Hoople Creek Watershed, and the large area between the eastern boundary of
the Raisin Region watershed and the border between Ontario and Quebec. The
detailed descriptions of forest species' combinations in the Raisin River
Conservation Report, nevertheless, are still applicable.

Within the new sections of the Authority, most of the forest cover is
confined to nine species' combinations.

TABLE 4,
Cover Type Percent of Total Forest Cover
Aspen 15,0
Grey Birch — Red Maple 4.9
Sugar Maple — Basswood 12,3
Sugar Maple 6.3
White Cedar 15.3
Tamarack 3.7
Black Ash — White ElIm — Red Maple 8.2
Ash — Hickory 4,8
Silver Maple — White Elm 13.9
White Elm 15.6

_Six cover types occupy between 0.2 and 0.6 per cent of the forest area
si_;udled in 1968, and they are quite minor components of local woodlands. These
Six types are: Paper Birch, Sugar Maple — Beech — Yellow Birch, White
Birch, White Spruce — Balsam Fir, Beech — Sugar Maple and Black Ash.

Five other cover types are found locally only as traces. These five
t]g’pesozlx{'e: White Pine, White Pine — Hemlock, Hemlock, Black Spruce and
ur .

In comparison to the main Raisin River watershed, there are greater
acreages of Aspen cover in Lochiel and Lancaster Townships. These are
t?}?ﬂce_nt_r:ated in the southern portion of Lancaster Township and the area where
the Riviére Delisle approaches the border of Quebec. This concentration may be

€ result of natural re-invasion of fields that failed to produce good agricultural
crops because of high moisture conditions in primarily good agricultural soils.

17




Ponent of the wet site type, Black Agh — White Elm — Red Maple, This cover ig.
mainly associated with Sswampy areas,

A A The presence of
white cedar ig not necessarily indicative of Poorly drained marginal areas; white

be the residual stands from pPulpwood cuttings., Loca] markets
do not utilize this specieg, Its utilization therefore ig still dependent on a
vigorous post market and the ability of loca] equipment to reach stands of white

these

: ) ds exhibit unsatigf
regeneration conditions. Most of this (71.8%) can be classifieq as pQOr: aﬁgtgg

0 be related to areas of intensified agriculture,

18

=P PEes ST b gy, T o i,

i [ R

FOREST COVER TYPES BY TOWNSHIPS
PERCENTAGE By TOWNSHIP
1968

PERCENT
T T r————
':-:1—1—1—L—|—i— 1

e i
CHARLOTTENBURGH = CHARLOTTE NBURGH
an

.
= 36 CORNWAL L

% -
CORNWALL = -

-
RENYON =0

LANCASTER s .f

T % OSNABRUICK

FOXBORGUGH sn |

£
&
=
E
E
ot
@

SUBAR MAPLE - BEECH

S T




+

i i

WOODLAND CONDITIONS BY TOWNSHIPS
PERCENTAGE BY TOWNSHIP

&
CHARLOTTENBURGH »

CORNWALL =0

OSMASRUCK ss | I

> - o '3 a
b} z 32 H =

& 2 G
z | = o g a
rl =l

3
L
&
=
REPRODUCTION

GRAZED

FENCED




(I Evidently, a similar relationship exists in the state of woodland density,
' since well over 80 per cent of the newer regions' woodlots are either poorly
stocked stands or open stands. The need for better local woodlot management,
il ' , therefore, is clear.

3. Scrublands

Scrubland conditions in the sections added to the Authority show distinct
differences from those described in the Raisin River Conservation Report of
I ' 1966. Although the total acreages of woody cover of various types are com-
| - parable, only about half as much scrub cover is to be found in the newer areas.
Almost 78 per cent of this is wet scrubland.

programs concerned with scrublands, and wet scrublands particularly, since it
can anticipate some portion of this cover is located on areas that would benefit,

|

|

‘ ! The Authority should, therefore, show some caution in considering
‘ for agricultural purposes, from tile drainage. Elsewhere, essential stock
|

watering ponds can be created in wet scrublands; these ponds would serve in
| ' reducing the damage to local streambanks.
|
TABLE 5. |
‘: i i :ITI_' Township “‘ Wet Scrub Dry Scrub
| | I o Kenyon ] 2599 682
TR | Roxborough 108
; W Lochiel | 282 166
: l: _ Lancaster | 828 136
I | Charlottenburgh 867 541
l [ “ﬁ :' Cornwall | 7
- I Osnabruck 1443 211
n . Total 6134 1736
.
) 4,  The Effect of Logging
|

The surveys 1966 and 1968 have indicated clearly that logging,
particularly for pulp-wood, has increased steadily in recent years in the area of
the Raisin Region Conservation Authority. This is a confirmation of previous
f reports by the Department of Lands and Forests indicating an over-cut of local
woodlands.

: Basically; much of this cutting is designed to boost local rural incomes.
It has also led to gradual increases in the mechanization of logging, particularly
on the part of logging contractors.

In 1968, a mechanized logging operation was observed in a wet-site
silver maple stand, on both sides of a tributary stream of Hoople Creek. Such
types of modern equipment as a four-wheel skidder and a tracked logging trailer
were in use.

19




......
T
Vit !
gt ¢
it
!
it '

i
.

The tendency to create skid roads with deeply incised whgel tracks and
the deliberate crossing of streams were noticeable in th.e operatlon.. Each of
these had created a temporary erosion problem and sedl.ment loads in the watc?r-
way. The waterway itself had frequently been blocked.w1th.s.1a.sh. The Authority,
therefore, should be prepared to take an active stand in criticism of such opera-
tions; with modern equipment there is ample opportunity for loggers to remove
material from woodlands without damaging the sites.

5. Woodlot Logging and Regeneration

An examination of local woodlot harvesting indicates a preference for
clear-cutting. An analysis of local forest cover shows the grad.ual trend tow?.rds
over-exploitation, leading to the loss of potential sawlog material. An examina-
tion of 188 cut-over areas, during the 1968 survey, also revealed that local
loggers heavily favour the harvesting of young sugar maple and basswood stands,
or stands in which sugar maple is the dominant species. Over half (52.1%) of the
examined cut-over areas indicated that this was the species composition of the
former stand. Another 23.9 per cent was former white elm or elm-dominant
stands from moist and wet sites, and 12.7 per cent was made up of soft maple
dominant compositions. These findings all exhibit the distinct, local tendency to
exploit those species which would respond to good management practices and
produce a variety of merchantable products. However, all of the cut-over stands
were stands in a diameter range that makes them useful only for pulpwood.

Representative examples of these clear-cut areas were selected for
closer study to ascertain the response of the logged-over area within a post-cut
period of 2 to 10 years. It is desirable for harvested woodlots to regenerate
satisfactorily.

The regeneration plots show that there is a far better chance of satis-
factory continuation of the former stand composition if a reasonable residual
number of trees is left intact, and if these residual trees do not experience
windfall. There is also a local problem of cattle grazing on cut-over areas.
This problem has led to heavy invasions of wild raspberries, dogwood, sedges
and grasses in some cases. When no residual trees are left as seed sources,
the resultant regeneration from coppice growth permits a distinct possibility of
changes in stand composition to lower grade species, such as poplar. One of the
sample areas indicated an almost complete change-over of desirable ash, oak,
elm and white pine to grey birch, from external seed sources, and to red maple
and poplar, from coppice growth. Nevertheless, a number of the areas under
investigation did show regeneration of the original stand.

6. Streambank Problems in Wooded Areas

After the overall streambank studies had been completed, data from the
study maps were transferred to field maps. The areas in which woodlots were
adjacent to streambanks had been plotted on these maps. Field staff were then
sent to 48 selected sites to make erosion observations, particularly regarding
the possibility of a local relationship between trees and streambank problems.

Slumping occurs regardless of cover, but there is some evidence that

deep-rooted trees slow the process of undercutting the banks. As it was indicated

in the major streambank study, slumping is related mostly to steep slopes.
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Litter and lack of ground vegetation are also definite local factors in
allowing sheet erosion in wooded areas. There were instances of streambank
collapse, from leaning and fallen trees, but none of these collapses was consid-
ered serious. Even in wooded areas, streambank breakdowns, small gullies

and general erosion problems were almost entirely the result of cattle drinking
from the stream.

There are possibilities, however, indicated by some of the study obser-
vations, that the use of deep-rooted, short-stemmed trees, shrubs and grasses,
in conjunction with rock rip-rap, are likely to produce acceptable forms of
streambank erosion control. Thick stands of woody material also discourage
livestock from using streambanks.

7. Windbreaks and Shelterbelts

The value of various types of shelter was discussed in the original Raisin
River Conservation Report of 1966. In most cases the principles set down in
that report are applicable to the new regions of the Authority. With an increase
in cash-cropping in the eastern section of the Authority, greater acreages of
exposed mineral soil can be expected. However, since the soils in the area
most capable for this form of agriculture contain clay-based soils, losses from
wind effects are likely to be minimal. Hence, local windbreak promotion should
concentrate on the shelter principle for buildings, livestock and crops.

During the 1968 survey, some field staff time was alloted to observing
the local shelter conditions. After an examination of air photo mosaics of the
Authority region, representative areas were chosen within each township in the
new portion for detailed observation work. Generally, each set of observations
was tabulated to show the following conditions:

a. Field pattern;

b. Hedgerow pattern — i.e. intact, partially removed, completely
removed;

c. Hedgerow profile;

d. Hedgerow height pattern;

e. Hedgerow content;

f. Woodlot height and profile and type of shelter provided; and

g. Type of building shelter, whether planted, natural or both.

It is rare to find rural settlement patterns where the residual wooded
areas have been left in specific positions for shelter purposes, although both
hedgerows and woodlots can serve in this function. Shelter effects are also influ-
enced by field patterns and sizes. Hence, in the case of small fields, some
shelter effect is almost certain, even if there are only a few trees and shrubs
Present at the edges. As fields enlarge, such edges, unless carefully managed,
can have only a limited beneficial sheltering effect.

In the northern and western regions of the Authority, such as
Osnabruck and Kenyon townships, small field patterns are common and, although
Partial tree removal is also common and local hedgerows tend to be irregularly
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enings in them, some shelter effect remains, T.hese provide
:g?zrl): ixftlzll‘afzgx'elf\lr)est:cgk. There are some areas in t.hese !;wo sectlon's of the
Authority where the use of living shelter for_ bqﬂdmg is deliberate; this
indicates a local awareness of the need. '_1‘h15_1s partlcularly truq of some cases
where new rural residences have been b}ult with accompanying windbreaks. .
However, there are few instances of deliberate plantmg_ or mamte.nance of live
shelters for barns and out-buildings. Maintenance of windbreaks is also

generally lacking.

The use of woodlots for any formal shelter is also occasional or inad- .
vertent, since few woodlots are strategically placed or are managed to serve this

purpose.

In the new eastern section of the Authority fields havge tended to enlarge,
particularly in the flat areas where row-cropping is .increasmg. Wood.lots follow
a common pattern, similar to other agricultural.re.glons of Ontario; they are left
along mid-property lines some distance from buildings and roads.

Complete removal of hedgerows is aldo common in this partigular part of
the Authority.

Here again, there is evidence of a local awareness of the va11111e of shelters
for buildings, since living shelter was obsérved occasionally, as we as some
cases of snfel’ter belt planting. There are also houses that have been deliberately
located within woodlots, particularly if the woodlots were close to roads.

As cash-cropping increases in this section, the Authority spould investi~
gate the application of field windbreaks. This investigation should mclud'e the use
of shrubs such as Carragana; the roots of these forms of shrubby material can
easily be prevented from interfering with adjacent crops.

8. Forest Plantations on Private Land

a. Hoople Creek

Private forest plantations in this watershed are of various ages
and usually cover relatively small acreages, 1 to 14 acres. Large
plantations are rare. Private planting has been minimal, Mqunds,
adjacent to wet areas, are favourite sites for private plantations.
Several conifer species are planted, usually in an off-contour pattern.

Survival of planted stock has been inconsistent. The limited
amount of plantation care, which has usually been in the form of a little
pruning or thinning, has also been inconsistent. This inconsistency is
similar to that found in the area of the original Raisin River survey of
1966. Plantations in the Hoople Creek watershed have been used to extend
present woodlots, and on rare occasions, for shelter purposes. It is also
noticeable, as plantations get older, that they are invaded by natural
hardwoods which may eventually replace the planted species.

b. Eastern Section

Within the eastern region of the Authority the average size of
private plantations is just under 4 acres, exclusive of one area of 40 acres
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that was mapped in 1968. Since the total reforested acreage on private
land amounts to 265 acres, such smaller plantations cannot contribute
much, even to the individual's effort to increase wood production. About
45 per cent of these plantations are designed to increase the area of local
natural woodlots. Of the remaining plantations, 26 per cent are pPrimarily
designed for shelter purposes and the rest are new woodlot areas.

Plantations in this region share common site problems, a general
orientation to wet and moist sites, and to bedrock close to the surface,
Despite some shelter from adjacent hedgerows and woodlots, wind
shaping of plantations, or at least the edges of plantations, is usually
present,

The use of hardwoods, even as a small percentage of planted
mixtures, is rare, although the invasion of private reforestation by local
hardwoods is very common. Invasions were observed in 61 per cent of the
plantations studied in this section in 1968.

Equally as common as these hardwood invaders, are heavy popu-
lations of ground vegetation, grasses, common weeds, and woody shrubs
which, in combination with the site conditions, may have had a heavy
influence on erratic survival rates of planted trees. However, this same
ground vegetation has been controlling the erosion hazard on some of the
slightly-sloped sites chosen for reforestation. Rarely are contoured lines
used in furrow planting,

Management problems are common and local pruning efforts,
particularly, tend to be crude. The need for proper thinning was often
noted during survey in 1968, as well as the need for pruning misshapen
trees, particularly Scotch pine.

Damage by rabbits and insects was common and there was a
certain amount of damage by deer and livestock. Incidences of blister-
rust in white pine were found in Kenyon Township,

Information on the latest methods of insect control, as well as
advice on the kind of general management effort each property owner
should undertake, is obtainable through consultation with the Department
of Lands and Forests' office at Kemptville. The owner is easily able to
contend with many of these problems by inspecting his plantation period-
ically and planning and performing management work regularly.

9. Forest Conservation Measures Required — Authority Forest

A notable feature of the areas of the Authority recommended for
Systematic purchase is the large acreage of woodland on almost every property.
Only 14 per cent of the recommended properties consists of clear areas that need
to be planted to trees. A further 18.7 per cent is scrubland and wooded pasture,
which, in thig case, are considered collectively because of the similar conditions
of woody growth frequently found in each category of cover.

The greater acreage of existing woodland is patchy in each of these
Trecommended areas. A better consolidation of forest cover is in order.
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‘mml The final acreage of woodland owned by the Authority would create cqntmuous :
1“ | forest blocks on land suited only for this purpose. In only one case, in the Lated 1
il upper reaches of Hoople Creek, is the recommended forest area directly lireda;:e

to existing stream systems. Nevertheless, the management .systems app det o |

these areas should, as a general requirement, feature techniques designed to ,

curb erosion and stream sedimentation.

based on long, narrow, rectangular lots tend to be

situatedlli(r)lci:)g::iptzrd?r,'ections to the soil d.eposits. '.I‘his tends to produce an i
irregularly-shapedland-use pattern of ag‘rlcultu?al ﬁ.elds, scrubland and wc:lo
land, which does not conform to the shape ?.nd dlreguon of the landscape an -
watershed. Hence, many properties contain a portion .of good land and margina . .
land with some form of woodland cover and e?.ch area is too sma}ll fgr efficient | e h
management. Some such areas are better suited to farm consolidation and e e s o
private woodland improvement, rather than public ownership. ) oo e dhenaen

FOREST COVER TYPES

4 ASPEN 22 BALSAM FIR
& PAPER BIRCH 23 BLACK SPRUCE
7 GREY BIRCH - RED MAPLE 24 WHITE CEDAR

12 SUGAR MAPLE- BEECH- YELLOW BIRCH 45 BUR OAK

3 SUGAR MAPLE-BASSWOOD 57 BEECH-SUGAR MaPLE

14 SUGAR MAPLE 89 ASH- HICKORY

21 WHITE SPRUCE-BALSAM FIR - PAPER BIRCH 60 SILVER MAPLE- WHITE ELM

i i i i ity forest
When useful agricultural fields are inevitably part of Authprlty ]
land purchases, it is proper for the Authority to lease them to neighbouring
farmers after purchase. The Authority can then concentrate its forestry effort

1
on the existing woodland areas.

600 WHITE ELM

A total of 16,620 acres has been recommended for acquisition and they

iled here.
are detailed her (Bastern

a. Roxborough and Kenyon Townships — Area 1 Authority Region)

This is an area west of Greenfield and north of Dominionville in
the upper reaches of the Riviére Delisle. It is recommended for purcha_se
as a forest consolidation measure and as a limited, source area protectiol.

b. Kenyon Township — Area 2 (Eastern Authority Region)
This is an area near Greenfield that is almost entirely wooded,
and it should be kept in a wooded condition.

c. Kenyon Township — Area 3 (Eastern Authority Region)
This area is east of Greenfield and adjacent to the Canadian
National Railway. It should be maintained in a forested state.

d. Kenyon Township — Area 4 (Eastern Authority Region)

This area lies north of Highway 43. Its purchase is recomn}ended
for a forest consolidation scheme and for its general complementation to
the recommended Riviére Delisle reservoir area.

EXISTING WOODLAND
RECOMMENDED AUTHORITY FOREST

AND

PRIVATE LAND IMPROVEMENT AREAS

LEGEND

W/,,’,'% FOREST COVER TYPE

AUTHORITY FOREST

RECOMMENDED AUTHORITY FOREST
PRIVATE LAND IMPROVEMENT AREAS
WET SCRUB

PLANTATION

CUT~OVER

: COUNTY OR TOWNSHIP FOREST

e Kenyon Township and North Charlottenburgh Township — Area 5 | crom ot e
. : — AL RITY BOUNDARY
The purchase of this area is recommended for forest consolidatioq
1 B @ SCALE - MILES .

purposes around the block of land surrounding Loch Garry.

f. Charlottenburgh Township and Part of Lancaster Township —

Areas 6, 7 and 8 (Eastern Authority Region)

Forest consolidation is the major reason for recommending
purchase of these areas, north of St. Raphael West. These properties
adjoin other recommended property blocks in the Raisin River watershed.
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260 BLACK ASH

45 BUR OAK

57 BEECH - SUGAR MAPLE

89 ASH - HICKORY

60 SILVER MAPLE- WHITE ELM

600 WHITE ELM

EXISTING WOODLAND

RECOMMENDED AUTHORITY FOREST

PRIVATE LAND IMPROVEMENT AREAS

LW

AND

LEGEND
%’7Z FOREST COVER TYPE
AUTHORITY FOREST
RECOMMENDED AUTHORITY FoREST
PRIVATE LAND IMPROVEMENT AREAS
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PLANTATION
CUT-OvER
COUNTY OR TOWNSHIP FOREST
CROWN GAME PRESERVE
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g. North Osnabruck Township — Area 9 (Hoople Creek Watershed)

This area is related to tributary systems of the upper reaches of
this watershed, north and west of North Valley. Forest consolidation is
needed in the area, as well as open land reforestation and the preservation
of source areas. The Authority may wish to retain source areas under its
own management.

h. Gallinger Town West — Area 10 (Hoople Creek Watershed)
This is a wooded area that should be kept in that state.

i. Ingleside West — Area 11 (Hoople Creek Watershed)

This is a long, rectangular area adjoining Highway 401. Woodlot
consolidation and some reforestation is needed.

j. Lunenburg South — Area 12 (Hoople Creek Watershed)
This area lies astride the boundary between Osnabruck and
} Cornwall Townships. It is a natural appendage of the Lunenburg — Grants
' Corners block of land, recommended for purchase in the Raisin River
Conservation report of 1966,
LE 6. RECOMMENDED AUTHORITY FOREST LANDS IN
8 AREAS SURVEYED IN 1968 (in acres)
Eastern Region
Woodland Area Wooded Pasture Cleared Land
(ac.) % and Scrubland % (ac.) %
1769 73.4 335 14,7 286 11.9
168 90,0 19 10.9
486 76.2 100 15.9 44 7.9
2136 70.8 573 19.0 305 10.2
3079 65.5 965 20.6 654 13.9
442 46.4 249 26.2 262 27.4
311 56.4 174 31.5 68 12.1
. 162 40.0 118 36.5 19 13.5
ETotal 8560 66.0 2534 21.4 1657 12.6
Hoople Creek
1824 71.5 374 14.6 335 13.9
187 97.0 6 3.0
; 660 72.5 131 14.4 118 13.1
3 118 55.9 25 11.8 68 32.3
"Total 2789 72.2 530 13.6 547 14,2
.Z' '
AL 11312 68.2 3064 18.5 2204 13.3
L Area Recommended — 16,620 Acres
k 25
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PART 2 — WATER

CHAPTER I
i THE RIVERS AND THEIR WATERSHEDS

1, The Watersheds

Rividre Delisle, Rividre au Beaudet and Hoople Creek, as well as the
Raisin River, arise within the Glengarry till plain. The drainage pattern is
peculiar in that the headwaters of most of these streams flow sluggishly for long
distances between the ridges before finding outlets to the main channels. The

depth to bedrock seldom exceeds 100 feet, and over much of the area the till is
less than 25 feet in depth.

These streams, their river courses and gradients, are described in the
following sections.

2. Riviére Delisle

Riviére Delisle, which has a drainage area of about 88 square miles,
drains the northern portion of the Raisin region.

The river has two branches (Figure 8). The main stream has its head-
waters near Dominionville and from there flows in a north-eastern direction
towards Highway 34, north of Alexandria. East of Highway 34, it turns south-east
as far as Glen Norman and then, at Dalhousie Mills, swings north-east into the
Province of Quebec. Less than one mile below Highway 34, it is impounded by a
dam which was once used to generate power for the town of Alexandria.

The other branch, known as the Garry River, has its source at the
spring-fed Loch Garry. Here, a dam was constructed in 1967 to supply water for
the town of Alexandria. From Loch Garry the water meanders to the so-called
Middle Lake where water is impounded by the Kenyon Dam, From the Kenyon
Dam, the Garry River flows to Alexandria where a mill dam forms a small
reservoir from which water is pumped to be treated in the town's water filtration
Plant. From Alexandria it flows through the fourth day on its way to join Riviere
Delisle about one mile downstream from the Alexandria power dam.

The total drop of the main branch of Riviere Delisle, from its source to
its confluence with Garry River, is about 150 feet in a distance of 21. 3 miles.
Its average gradient is 7 feet per mile. The Garry River drops 93 feet in 10.6
miles, or 8.8 feet per mile. Below the confluence the drop is about 25 feet in
10. 4 miles, or 2.4 feet per mile.

- 3. Rividre au Beaudet

_ Riviére au Beaudet, whose drainage area is about 58. 1 square miles, has
| its source about 2 miles north of Apple Hill. For the first 10 miles it follows a

| zigzag meandering south-easterly course through several swamps t-o Munroe

£ Mills, the site of the remains of an old dam. The river then flows in a north-
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easterly direction towards the Quebec border. The drainage system is unusual:
in the lower portion, the main channel lies close to the southern limit of the

basin and most of the tributaries enter from the north side.

The total drop of the Riviére au Beaudet is approximately 185 feet over a
distance of 37.6 miles, an average gradient of 5 feet per mile.

I 5 3 4, Hoople Creek

I
' l;' Hoople Creek, located at the western end of the Raisin Region Authority
il § area, has its source in a marshy area about 5-1/2 miles north-west of

g Osnabruck Centre. It flows in a southerly direction to a point 1-1/2 miles west
of Osnabruck Centre, and then easterly for a distance of about 4 miles. At this
point it empties into the St. Lawrence River halfway between Ingleside and Long
Sault. Hoople Creek has been dredged and straightened for almost its entire
length and its mouth was inundated by the construction of the Barnhart Island
Dam, on the St. Lawrence River. The total drop for Hoople Creek is about 55
feet over a distance of 10, 5 miles, an average gradient of 5.2 feet per mile
(Figure 9). Its basin covers an area of 47. 8 square miles.

5. Lancaster System

This system includes Finney, Wesley, Sutherland, Gunn and Wood
Creeks which drain the 65.8 square mile area fronting on the St. Lawrence

River between South Lancaster and the Ontario-Quebec border. 1
Drainage areas of these streams are given below and their water level :
profiles are shown in Figure 10. I
1l
| TABLE 7, MINOR WATERSHEDS — LANCASTER TOWNSHIP 3
Drainage Area .5 '
Stream sq. mi, -
Finney Creek 8.7 fg
Wesley Creek 10.0 E
Sutherland Creek 28.5 ':
Gunn Creek 4.7 ]

Wood Creek 10.2

Others © 8.7

The streams originate in an area known as the Lancaster Flats, which
extends four to eight miles back from the St. Lawrence River. As it is
indicated by its name, this area is very flat and poorly drained.
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PART 2 — WATER

— GALLINGERTOWN ROAD

CHAPTER I1

1ST. LAWRENCE RIVER)

ELEVATION W FEET (G.5.C. DATUM)

W Laxe ST FRANCIS

WATER PROBLEMS

1.

Nature of Problems

The water probl ithi
farm drainage. spui ems yv1th1n the Raisin Region Authority ir .
ge, spring flooding, low summer flows, water poﬂ;;%iliid [;(::g:a
m-

; .
bank erosio
z n. In genera A
— . associated with af,: 4 1, ?hey result from improper water management
VIS | DISTANCE | DIFFERENCE | GRADIENT STaTIons | DYSTANCE | OIFFERENCE | GRADIENT " N t . X rlcreaSIDg‘ exploj_tatiOn and d 1 en
w| 10 lm MILES | N ELEV. ]n.mn.z chomt 10 | M WILES | W ELEV. [FT./WLE ] ature maintains its ba.]. eve Opment of the watershed
RIVIERE  DELISLE RIVIERE AU BAUDEY - conflicts with nature th :nce of renewable resources. It is when man' i{
! y | 2 34 29 H a * * S wor
_ j :: :2 z‘: 2 3 08 :: (LR 2 prOblemS arlse.
1 25 I 44 3 ‘ N ' X3 S In the R . . .
T X3 21 PRI 24 N 4.6 g aisin Regi
N I I TR NN d can be considered extre%n (;n nICI)lnfhgf the problems, except streambank erosion
. . 3 v . 3 . 1S : .
o T R e S D W o ‘ ; hope that the problems will be sol e(xl'eé)o frt’ thought is given to the future with the
[ 04 0 25.0 s | o 56 2 37 4 Vi elore they reach major propOI'tions
3 2.1 " 5.2 90 1" 3.4 ™ 20.9 5 s .
”» 2.4 21 B.7 iz 4] 2.0 34 17.0 2 Fl
7 6 22 .7 PRI u 12 0.9 a . Oodi a-nd Dra.
9 o1 7 10.0 PR I - 46.7 g lnage
WESLEY CREEK w {7 a8 4 85 f
3 2.8 8 9 4.0 84 16.0 Any oVerflow . .
R 0 20 | 2 1 3. s or lnundatlon i
T R s it becomes of real significanc 1fI‘Om a river may be regarded as flooding, but
: 2 e ——— - to cause loss of life or prope ‘19: 03 y when the water causes, or has the potenéial
X 7 1 ] . “; 0 r
I T T I > WATER LEVEL PROFILES | to the rivers and result from ngtui:;age' Most floods occur on the plains adjacent
o : DREEENE . 2 a combination of th causes: excessive rainfall, .
: . e two. , melting snow or
- SUTH::LAND C‘REEK — : : ;: ‘Z :‘: \ .
3 0.0 41 4l GUNN CREEK FIOOd Water
y . ;)2 % 23 . causes dama j 3 .
T I BT In some instances, sediment d ge by inundation and erosion from high velocities
7 14 39 271 3| 4 2.2 ) at f‘ ial . * epOSItS resultl from th 3 *
rwe Lo» T ol Fia.10 icial to agricultural lands, but more f " e erosion may be bene-~
wooo CREEX // 5 — o COMSERVATIGN AUTHQRITIES BRANCH, Dep't. €8 R-M. - LA.L- 1369 partlcles and Sand have a dam X I‘equentl‘y, the depos1ts of fine soil
P . T o es [ w | e lands and stream channels areag‘glg egfect. Bridges, buildings, roads, farm
3 3l e 58 3 | e aa 200 230 flowing fl often eStroyed b ﬂle . .
R ood waters. y scouring action of fast~
g Along Rivié
s suffered pelf;‘giodicalf;’3 SfriI;nBriizgethngdlDeliSIe’ several agricultural areas have
5 s L8 r flooding. i i
¥ gk fences have been washed out. g. Every spring, farm bridges and
z 3.
NOTES® 3 3 B
- g e ecause o ini
All tributaries not necessarily shown. id, ;§ dela.yed. In Somefcsa'lsoe‘ys dxt'?_l]_nlng Of: ﬂ.OOd Watel‘ from ﬂat lands, Seeding is often
nformotion ablined from Fiwla survey deta 32 cultivatio . » the area is too wet and is rendered virtual
e by 150600 s e = n during the spring growing season. ly useless for
On AN
entering inﬁ;oglf;esfrﬁzk’ leeé'e au Beaudet, Delisle and other small streams
X . wrence Ri
[ﬁ ] straightened in an attempt to i iver, many reaches have been dredged and
- o improve drainage. This has resulted in improved

local drain: .y s
age, but it is sus i i
lower reaches have been ag‘gl?::xtzgegfat in some instances, flocd problems in
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SCALES AS SHOWN

3.

Low Flow and Water Supply

(1]

V| LAKE ST FRANCIS
<\~ 757 LAWRENCE RIVER )

ELEVATION W FEET (G.5.C. DAT'

| Do .
Quanti mestic and other water suppli i o .
. ntity and i , ) pplies, which are sufficient and suitable i
B i L , AL 3 iy y and in quality are important to the health and well-being of a comnfu:'ﬁty.
|| 1
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Problems associated with low flow normally occur during the summer and fall.
TII;Z streamflow record of the South Nation River indicates that approximately 68
per cent of surface runoff occurs in March and April. Only 6 per cent of surface
runoff occurs from June through September. It is this low streamflow during

hot, dry, summer months that is of major concern.

In the Raisin region the problems involve insufficient water supplies for
stock watering, pollution abatement, domestic and industrial uses. The town of
Alexandria, because of industrial development, for many years was faced with
the problem of getting a dependable supply of good quality water. This was
solved in 1967 by the construction of Loch Garry Reservoir.

Another major source of water supplies is ground water. However, in
some areas such as the vicinities of Dalhousie Mills and Apple Hill there is a
long history of wells drying out during periods of low rainfall. The situation
could probably be improved by deepening the wells. In other areas, the ground-
water table is too high and should be lowered to improve the productivity of the

soil.

}

4. Pollution

The effects of pollution are many and varied, and usually go unnoticed
' until it is too late to prevent them. Community health is threatened, fish die,
! and the aesthetic qualities of the streams are impaired.

Riviere Delisle Near the Quebec B
ar the. order — Low Flows are Prevalent in the
Summer Months, Similar Conditions Exist in Other Creeks. "

Cheese production is the chief industry along the rivers. It is also the
major source of pollution. The factory at Dalhousie Mills is singular in its
importance, This factory is located in the Province of Quebec, but effluent is
discharged into a water course which enters into Riviedre au Beaudet in Ontario.
This problem indicates the need for co-operative effort between the Provinces in
order to solve some of the water problems occurring on inter-provincial streams
such as the Riviére au Beaudet and Riviére Delisle.

MAY L MMM L EM AR

Except for the source of pollution previously mentioned, this problem is
not critical in the Raisin region although there are some isolated areas of pollu-
tion from other causes. The sight and smell of any of these isolated areas of
i pollution make the whole stream suspect and thus act as a deterrent to the use of
i any part of the stream.,

AL IR R

TR T

The causes, effects and possible solutions to the problems of pollution are
discussed more fully in Chapter IV of the Biology Section.

—E

5. Erosion

Soil erosion is a serious problem throughout the watershed, Many
streambanks have collapsed, and outlets of tile drains have been plugged. Sheet
erosion is also evident in the watershed.

. Erosion causes the loss of valuable, fertile topsoil. Streams carrying
s.edlment be.come cloudy, and the sediment can have detrimental effects on the
fish population. Also, the sediment which is deposited in stream channels, lakes,

reservoirs and harbours, requires costly dredging. This problem is d i i
greater detail in Chapter I of the Land Section. e
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Fiivié_re au Beaudet Showing the Wide Flood Plain South of Green Valley,
Looking Upstream from the Bridge on Highway 34.
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Farm Bridge Across Riviére Deli_sle
was Destroyed by Fast Flowing
Flood Waters.

A Farm Lane Crossing Sutherland
Creek.

PART 2 ~ WATER
CHAPTER 111

HYDROLOGY
L. General

Hydrology is the science that d i igi
] eals with the origin, distributio
properties of the waters of the earth, The circulation of water in its 3&?:1?3

forms from the sea to the atm
known as the hydrologic cycle‘osu?ul:\»ere, to the ground, and back to sea again is

The activities of man are greatly affected by thi
' y this movement of
f:n?zzgaa;b; I:(tllatth gortii)on of the cycle between the incidence of precipit‘-al‘il:via(’:’tr(l3 Ic.;ver
e iy o subsequent discharge of water through stream channels or its
et pak € atmosphere by evapotranspiration. For a Proper assessment
ems, a knowledge of this phase of the cycle is essential,

cycel i
hg}:drz lr?.gg vg.‘zc;yr widely. These fluctuations are the Primary subjects of a study in
% b — :’;l;l%ﬁ;cg :tirar};p?jr.arythimt;alance of the cycle, in which great
: COl €d in the sireams, results in a flood. Con-
ve mall s
cyz'?;ly‘;o;b : c(1:-1‘ r}egl_lglble amounts of water in the precipitation phase g;the
' ned with increased evapotranspiration losses, leads to drought,

2. Climate Characteristic

The climatic factors on a
. ! watershed are many and variabl
. able. Th
aﬁl:f&c;r}gsthe rate and volume of runoff are the amount and intensity o? srz.il:.f(:ﬁ
-8now and ice accumulation, radiation, temperature and wind. '

A Farm Lane Condusive to Ice-
Jamming, Crossing the Riviere|
Delisle. !

1 t e 0a.0
sin

or have only a short peri :
Programs is given inp'gabcljg of record. A list of the stations and their observation

basts othigt:?ﬁ il shcfmfrs the mean monthly precipitation (rain plus snow on the

These recordsc‘ eg- of ireshly fallen snow equalling one inch of water) at Cornwall,

i56hon 1o Indicate that the mean annual precipitation is 33. 13 inches 26.75
8 rainfall and the equivalent of 6. 38 inches is in the form of snow.?

3. Streamflow Records

Of the many types of h i

i ydrologic data, streamflow data are th

im ) e most

: reci'ﬁit:dmf for the study of water management programs. Peak flow records are
Eflowis on d gr the design of flood control works. Data are required on minimum
runoff ang ilil;;'atlor} i‘,’r estimating the dependable water supply. Data on total
 Conservation pﬁ?:s:::s are necessary for the design of storage reservoirs for
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TABLE 8.

Station

Alexandria
Apple Hill
Cornwall

Cornwall Ont. Hydro 45

Lancaster

TIVMNY0D
804
NOILV1IdIO3¥d ATHLNOW NVIW
LA

TIVAMONS vNnLov

40 Ol/I
'33a

S1IN3S34d3ay

‘AON

Latitude

45°
45°
45°
(o]

45"

o

19'
13!
01'
01’
09'

METEOROLOGICAL STATIONS
Observing Program

Q =
i B S -

Elevation = § §‘ g

above & B o4 ,ﬁ g

mean % O " § =

Longitude sealevel) R o Vi « o ]
74° 40 260 X X
74° 45 300 x X
740 44! 175 x X

74° 48! 250 z % X X %
74° 28! 165 X

Period of Record

Began
Year Mo.
1888 07
1950 11
1867 01
1954 12

1961 07

Ended

Year

1894
1964
1887

Mo.

01
08
12
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The stage record ig converted to a discharge record by metering the
stream. The river ig corss-sectioned at the gauge site and flow velocity is
measured with a current meter, The cross-sectional area multiplied by the
average velocity yields the ischarge measurement, Periodic meter measure-
ments of flow, and simultaneous stage observations provide the data required to
develop a rating curve. The flow at any particular stage can thereafter be
determined from the stage records by the use of a rating curve for the gauging

Unfortunately, no streamflow records are available for those streams
studied during the 1968 survey.

The de
a design-flood flow, The risks to the Property and the structure under considera-
tion will influence the designer's judgment in the selection of the design-flood
magnitude. Fop structures such ag large dams, it is essential that the spillway
be of sufficient capacity to safely facilitate the greatest flow that could occur,
For lesser control works, such as channe] improvements where no serious
damage could result from an overbank flow, flows of a lesser magnitude may be
| used. In evaluating flood-flows for design purposes, three standards are
. generally considered.

a, 100-Year Flood Flow

This is a flood which ig expected to occur, on the average, once
every 100 years, In other words, there is a one per cent chance that a
100-year or a greater flood will occur in any year. This definition does
not imply in any way that such a flood, having occurred once, will not
recur for the next 100 years, The size of this flood is estimated by
frequency analysis of available flow records or by the application of
unit hydrograph to the 100-year storm. The antecedent conditions of the
watershed that are likely to occur at the time of the storm are carefully
evaluated,

b. Regional Flood Flow

This flow is usually considered equivalent to the maximum flow
known to have occurred over g meteorologically similar region. For a

33
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c. Maximum Probable Flood Flow

This is the greatest flow that may be expected from the most
severe combination of the critical meteorological and hydrological condi-
tions in the region. This flow concept is used for designing spillways
where there may be loss of life or disastrous property damage in the

event of a flood.

The main watersheds in the Raisin Region vary from 4.7 to 88 square
miles and the approximate values for flows of these magnitudes are indicated

below.

d. Peak Flow Values
100 year flood flow — 60 to 250 ¢.f.s. per sq. mile;
Regional flood flow — 150 to 570 c.f.s. per sq. mile; and

iii, Maximum probable flood flow — 320 to 1170 c.f.s. per
sq. mile. )

i.

ii.

5. Hydrologic Data and Water Management

TYPICAL STREAM GAUGE STATION

and their records are vital to a systematic study of the
hed. Without this knowledge, the proper planning of
flood control, dam operation and other

Hydrologic gauges
natural forces of a waters
flood plains, low flow maintenance,
water management projects is not possible.

and streamflow are the common elements measured by
hydrologic gauges. Other elements measured are: temperature, humidity,
evaporation, radiation, sunshine, wind, soil moisture and ground water.
Measurements of the various elements can be made by a variety of recording or

manual instruments. The manual instrument provides records for one or two
readings a day. The recording instrument, with its continuous record, is much
more valuable because the time distribution is a vital component in hydrologic

analysis.

It is essential to know approximately the capacity and available water
supply of any reservoir before plans can be prepared for its use and before its

construction can be justified. _
A roduated

Precipitation

. Recorder

Electric Line

H.euting cable for
winter operations

. tape

In developing design critex:ia for a dam, long-term gauge records are
desirable in order to define the régime of the river. From precipitation and
streamflow records, the lag time and rainfall-runoff relation may be determined

for the damsite. Also a unit hydrograph may be derived. The unit hydrograph is

useful in determining the flow which can be expected from a particular rainstorm.

If long-term records are available, frequency analyses can be performed to

¢ Float —-:5

determine the recurrence interval for high flows (floods) and low flows (droughts). :

Hydrologic records are important in setting up operational procedures for |
a reservoir. Past floods, as well as hypothetical flows, can be routed, ;

theoretically, through the reservoir to determine the reduction in the downstream:
peak, During the actual operation of the reservoir, the precipitation and stream”:
flow gauges are necessary to provide the dam operator with information on the
expected flow. The operator can then adjust his gate opening for the anticipated

flow conditions.
34
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regimen of an area and the ultimate use to which the data are to be directed, A f
general survey of water resources may be served by a relatively scanty network, 5
while t13e development of a Specific, important water project would require a
_mucl_1 higher density of stations, Because of the large number of factors involved
in this Problem, there ig g broad range of network requirements,

At present there ig one recording gauge in Cornwall and one
manua.l' gauge at Lancaster, The manual gauge readings at Apple Hill
were discontinued in August 1964. It is recommended that the gauge at

Apple Hill be reactivated and that one additional manual gauge be installed
at Alexandria,

b, Stream Gauges

' There is one manual gauge on the Raisin River at Williamstown,
which has been in operation since November 1960,

in Figure 12, A less expensive installation consists of a housing large
enough to protect the automatic recorder mounted on top of a vertical
30-inch culvert pipe.
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One additional manual gauge is proposed for Riviére au Beaudet
near Highway 34,

c. Dg_vglogmen; of Network

To develop an adequate network of hydrologic gauges, the
Authority should initiate a program for the installation of the additional
gauges. This installation could be extended over several years.
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Stream gauges are installed under the auspices of the Inland
Waters Branch of the Canada Department of Energy, Mines and Resources,
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The rain gauges can be installed by Conservation Authorities
Branch personnel in less than an hour. The observers act voluntarily and
the records are turned over to the Conservation Authorities Branch.

The locations shown in Figure 8 are approximate and the final
location of the proposed gauges will have to be selected in the field. It is
reécommended that the gauge installations be started immediately and
completed within three years,
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PART 2 - WATER
CHAPTER 1v

BEMEDIAL MEASURES
====2AL MEASURES

a. Proper land-uge Practices;
b. Reforestation;
] : c. Reservoir construction;
ﬂ’ d. Channe] improvements and diversions;
E e. Dike and flood walj construction;
EE' f. Flood plain zoning; and
| || g. Flood warning System,
14

: The proper yge of the land and the reforestation of Mmarginal and syb-
| Margina] land cap retard surface runoff and reduce flooding, Agricul
¢ forest Practiceg recommen

tural and
ded for the Raisin Region are listed in the Land and
Foregst chapters of thi .
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4, Zoni F Plain Acquisition

Nearly all flood damage occurs in a river's flood plain. Men occupy and f
utilize the flood plain for economic advantages. The fertile sediments carried by b
the stream have an important bearing on the utilization of the flood plain for L

agricultural production. The flatness of the flood plain is an asset, particularly
for transportation. Because rivers are a major source of domestic and industrial

water, flood plains have been considered advantageous sites for settlements.

Flood plain occupancy, however, is in direct competition with the river
itself. Man must pay for the occupancy, and the price depends on the degree of

e —_—

flood protection implemented.
An efficient and economical method of flood control restricts the use of

the flood plain by limiting development to parks, open space and agriculture.
Thus, the flood waters are allowed to spill across the flood plain without causing

—
—
— e— e
—_—

—

— —

(Valiey rim)

serious damage.
)
Zoning requires municipal control of the flood plain's development. To

restrict or restore flood plains to the uses mentioned previously, it may be

BREAK IN SLOPE—_ __ __

1
I
I

necessary to acquire these lands.
When developing a zoning program, three categories of land should be

LANDS — — — __ __
ruction Regulations

considered:

a. Floodway

The channel of a river and those portions of the adjacent flats
which ordinarily carry and discharge the flood flow of the river.

Total of g controls
Restricted Areg (Zoning) By-lows

Fill and Const
Official pian

CONSERVATION LaNDS — — __
VALLEY

b. Flood Plain Lands
The area adjoining the river which has been, or may be, covered

.
l

Subdivision approvals (Site plans)

Official Plan

L r—

by flood waters.

c. Consgervation Lands

As it is applied to the lower sections of the main river valley
systems, this term includes all the land between the crests of the valley

Con?rols{
WAY

— —STEEP SLOPE SUBJECT TO EROSION
DESIGN
FLOOD

—_—

slopes.
The physical interpretation of these three definitions is shown in

,——FLOOD PLAIN LANDS (REGIONAL FLOOD) —

|

| T~
r
1

Figure 13,

In flood plain acquisition programs, it is preferable to acquire area to
the limit of conservation lands. The Authority then ¢ontrols the valley slopes.
These slopes are extremely important, since they prevent encroachment of the

flood plain, permit the development of parks and open space and prevent the
placing of fill in the valleys, which might restrict the free passage of high flood

flows.

5. Flood Warning System

With the establishment of the rain and stream gauges as proposed on the
Surface Water Resources map (Figures 8 & 9), a good basic data collection gystem
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B 6. oirs

reducing flood dam
of the Possibility of their multiple use,

in a flood contro] Program, Such reservoirs, providing benefits through
flood control, direct water supply for low-flow augmentation and recrea-
tion, are eéconomically justifiable,

b. Rggeuoigs Investigated

To correct the Problem of flood damage and low summer flows,
considerable effort was directed towards locating sites for a number of
reservoirs, Sites were established by a study of 1. 50, 000 topographic |
maps and screened by field inspection. Field Surveys were conducted at L
selected sites to obtain detailed topographic mappings,

Several possible reservoir sites which warranted further study ol
were investigated; the Pertinent data is Summarized in Tables 9 and 10,

Two flood storage values are quoted in Table 9, The flood storage
"normal" would be the available flood storage between the normal holding
or "regulated' level and the maximum water level, The flood storage

were drawn down to the deag storage level, prior to a flood. A drawdown
of five feet wag used to compute the "conservation storage', which could
be used for water supply and low flow augmentation. This drawdown is a
maximum where the reservoir is to be used for recreation,

T
Streamflow uring the dry summer months and to show the improvement
in flows in all byt the months of March, April and May when the natural
flow ig usually sufficient.
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TABLE 10. DAM & RESERVOIR DATA
Elevation in Feet G.S. C. Estimated Cost
Drainage Storage Stream Max. Top Dam Dam
Area In Capacity at Water of Height Length Per
Dam Sq. Mi. Ac.-Ft. Site Level Dam Feet Feet Dam Land Total Ac. -Ft.

Delisle "A" 27.4 4,800 272 289.5 294 22 500 346,000 65,000 411,000 86
Delisle "B" 27.4 12,300 272 300 305 33 820 1,000,000% 150,000 1,150, 000 94
Green —_
Valley 3.0 3,000 236 252 255 19 530 227,000 120,000 347,000 116
* Including an allowance of $100, 000 for bridge replacement.
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When the design is finally complete, priorities for the uses of the
reservoir should be established and the storage allocated accordingly.
Storage losses would have to be included in the calculation. The amount

oir itself for the

by which evaporation exceeds rainfall on the reserv
inches or more in

summer period could be equivalent to a drop of six i
level.

The sites that are recommended at this time are shown on the
watershed map (Figure 9), and described briefly in the following
ions. The word ngite" refers to the reservoir as 2 whole and '"dam-

sect
line" to the location of the dam.

Riyiere Delisle
The Riviére Delisle Reservoir wi
control, low flow improvement, pollution
recreation. It could also be used for water supply for the town of
ine is located on Concession IV, Lot 13,
north-west of

Alexandria. The daml
Kenyon Township and about three and one-half miles
way with*

Alexandria. The dam would have a concrete ogee spill
earth-fill embankments.

e dam heights were

Dam and Reservoir
ould be used for flood
abatement and

il

investigated. In Scheme
A", the dam would be 22-feet high and the reservoir would have a
total storage of 2,550 acre-feet at a water level elevation of 289.5
feet above sea level. The estimated cost of the dam and reservoir
is $411,000. The reservoir gite and general layout for the pro-
posed dam are gshown in Figure 14,

In Scheme "B, the dam would be 11 feet higher. It would
raise the maximum water level to an elevation of 300 feet, increas-
ing the total storage to 12,300 acre-feet. One objection to this
gsecond scheme is that the bridge at the northern end of the
reservoir would have to pe raised. The cost of Scheme

estimated at $1,150,000.

ii. Green Valley Dam and Re
The Green Valley Reservoir would
control, low flow augmentation and recreation. The damline is
located north of the Canadian National Railway tracks, about two
miles east of the village of Green Valley. tisona tributary of

the Riviére au Beaudet.
The proposed dam consis

Two possibl

ervoi
be used for flood

ts of a free overflow gpillway and
earth-fill embankments. The reservoir would have a total storage
of 3,000 acre-feet at a water level elevation of 252 feet above sea
level. The cost of the dam and reservoir is estimated at $347 ,000,
The reservoir site is shown in Figure 15, and the type of
structure would be similar to the one shown for the Riviere
Delisle scheme in Figure 14.

C. Degign Flow for Pmmﬂ Reseryoirs
the proposed

Since there are no gtream gauging gtations at or near
esign flows have to be estimated by some

dam sites, the spillway d
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empiral method. The synthetic hydrograph approach, as it is outlined in
the '"Design of Small Dams", published by the U. S. Bureau of Reclamation,
has been adopted in this study.

The synthetic hydrographs derived from 100-year storms

'(rlilll)ll'ri(l:ane Hazel), and maximum probable storms are summarized in
e 11,

For a preliminary design to estimate spillway costs, the Hazel-
centred storm, also known as "regional flood" was used for the Rividre
Delisle Dam, '

The flow resulting from a 100-year storm was chosen as the
spillway design-flow for the Green Valley Reservoir, since there is little

danger of loss of life and only a minor threat of property damage from a
dam failure.

d. Summary

Because of the considerable expenditures involved in reservoir
construction, the two proposed projects may be beyond the financial
capability of the Authority at the present time. However, consideration
should be given to development in the near future.

It is recommended that the Authority consider these two dams for
preliminary engineering and construction as funds become available.

During the preliminary engineering, detailed topographic mapping
and soil investigations of the dam sites would be required.

7. Inyentorv of Existing Dams

There are five dams regulating the streams and lakes in the region,
other than the dams on the Raisin River. '

Other structures once existed throughout the area, but t.hese have either
been removed or ceased to function as effective controlling devices.

a. Riviére Delisle — Alexandria Power Dam

This dam is located about 1 mile north of the Town. of .Alexandria,
on Lot 36, Concession III, Township of Lochiel. It was built in 1935 to
generate electric energy for local consumption from the water power of

the Riviere Delisle.

This is a concrete gravity dam 110 feet long and 12 feet high with
an overflow spillway, 66 feet long and 9.5 feet high. It is also equipped
with a low-flow pipe and valve,

The structure is in fair condition, although it is no longer used for
power generation.
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SPILLWAY DESIGN FLOWS

Hazel-Centred Storm

Maximum Probable Storm
Flow Peak

TABLE 11.
100-Year Storm
Drainage Runoff
Area Lag# Curve Rain Runoff Flow Peak Rain Runoff Flow Peak Rain Runoff
Dam Sq.Mi. Hours No. + Inches Inches c.f.s. c.s.m.* Inches Inches c.f.s. c.s.m. Inches Inches c.f.s. c.s.m.
Delisle 27.4 11 79 4.0 2.0 2200 80.4 8.1 5.6 5700 208.0 15.5 12.7 14300 510.3
Green
g  Valley 3.0 5 90 4.2 3.1 1240 413.3 8.4 7.2 2600 866.7 16.1 14.8 6680 2225.5
11 to the hydrograph peak.

# Lag is defined as the

* Cubic feet per second per square mile.
represents appro:dmately the

+ Runoff curve number

‘WeQq uoAusy

time from the centroid of rainfa

—

ratio in percentage pbetween surface

runoff and storm rainfall.

weq Jemog BlIpUEXS|Y




Cheese Whey Deliberately Dumped Into @ Roadside Ditch which is a Waterway,
in Lancaster Township, Contrary to the Provisions of the Ontario Water

Resources Commission Act. ]
;

The Effluent Pipe to Tributary A of the Riviere au Beaudet from the Cheese
Factory at Dalhousie Station (Quebec).




b. Garry River
i. Loch Garry Dam

This dam is about 5 miles south-west of the town of
Alexandria in Lot 15, Concession I1I, Township of Kenyon. The
purpose of this structure is to regulate the outflow from Loch
Garry, the headwater of the Garry River.

The earth dam is about 600 feet long and 8-1/2 feet high.
The control of the water level is achieved by a concrete spillway
with an 8-foot by 5-foot stop-log section.

The dam, which has been built recently to improve the
municipal water supply of Alexandria, is in good condition.

ii. Kenyon Dam
Kenyon Dam is located in Lots 6 and 7, Concession I1I,
Kenyon Township, about 2 miles south-west of Alexandria. It is a
rock-filled dam about 440 feet long and 5 feet high. It controls the
flow of the Garry River by means of sloplogs and several low-flow
pipes. This spillway is 8 feet wide by about 7 feet high. It is in
poor condition.

iii. Alexandriag Mill Dam

This historic old mill dam is on the Garry River near the
centre of Alexandria. It is an earth and masonry dam, built many
years ago, mainly for the purpose of providing power to the
adjacent grist mill,

Necessitated Placing an Additional Culvert Under

S2isiss

Dredging on Wesley Creek
the C.P.R. Tracks.

The dam is about 30 feet long and 12 feet high and has two
spillways with widths of 5-1/2 and 6-1/2 feet respectively. The
control structure is in poor condition and requires some repairs
and regular maintenance.

iv. Alexandria Golf Course Dam

This dam is located immediately downstream from the
Glengarry Golf Course, about 1 mile north-west of Alexandria. It
is 100 feet in length, and has a spillway 10 feet wide and 2-1/2
feet deep. Its primary purpose is to stabilize the flow of the

Garry River.
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8. Channel Improvements

: i i ducted on many reaches
Over the years, extensive dredging has been condu
of streams in orger to provide suitable outlets for tile drainage. A %egma}nenlilz‘ .
outlet with free discharge is essential. When the outlet is submerged during hig

ows, silti i i imi f stream profiles and
i in the drain. Preliminary surveys o . r
gross’-secﬁl:)gn: (:;::: carried out to determine where the streams might possibly

be deepened.

Deteriorated Channel of Suthertand Creek.
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Creeks.
include Finney, Wesley, Sutherland, -Gunn and Wood Cr

i 1
ivie t and Delisle, there are severa
k, Riviére au Beaude : B
' OnhHogp}:og:f;e dredging could be done tg u;lpsl:‘tf a';hg :r:e e
reachg%w 'I?Ife maximum depth of dredging would be le
pacity. .
;:gches are shown in Figures 8 and 9.

consideration should also blf giv&n tg 311(1)13:; (P
os _
i ing at various trouble spot.s such as . i
9llian?e;t(i:cl>§:m';‘gh:§3 (c:llf:r?rgl;i]gobstructions are conducive to ice jamming and con
:segielr‘lt ﬂoocis, and therefore, should be removed.

Besides these reaches,

9, Legal Aspects

i i t international
i 6 1 of lakes and rivers which gre not int
f:r;n?::a&(:l,e;h '31: zﬁﬁgdiction of a number of acts and agencies: ;

a - The Conservation Authorities Act, 1968, is administered by the

Ontario Department of Energy and Resources Management.

waters

i ~Wri in 1968, for the
is Act was sed in 1946 and re written in ’ .
urposeTclsf1 io-‘:)rdinatli)z; local conservation efforts on a w.atershegd basis
an providing financial assistance for approved consqrvatlon pr.o;ect.s.
One of the most important functions of the Conservation .Authontles is the
construction of water conservation and flood control projects.

ts administers a number of acts
: Department of Lands and Fores . .
l<:oncerned with resource management and is consulted before construction

of any structure which may affect its interests.

c. Ontario Water Resources Commiggion Act

This Act, passed in 1956, established the Commission to control
and regulate water for public use. The Commission's activities have been
directed toward water supply and pollution control,

Section 28a of this Act deals with regulations regarding the
removal, diversion and storage of water for purposes other than
domestic, farm (not including irrigation), and fire fighting. The section
states that no person shall take more than 10, 000 gallons per day by any
means — including diversion and storage in a pond — without 3 permit
issued by the Commission. :

d. Navigable Waters Protection Act

There are additional actg which may in some

way affect river ma -
ment, but the ones listed are the most important. NaeS

10, Conclusion

In river management, conservati

0 iti .
the objectives of floo n authorities have adopted, in general

d control, conservation of water for low flow improvement’
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and §treambank erosion control. Also,
quality and pollution since these affect
closely with the Ontario Water Resoure

they are extremely interested in water
their programs. The authorities work
es Commission to help control pollution,

. I? has peen the endeavour of thig report to evaluate the water problems in
the Raisin region and to set out the technically feasible methods of water manage-

m.ent 80 that the present and future needs of the communities of the watershed
will be met,

It is hoped that this report will serve as a basis from which the Authority
will develop a long-range Program for water conservation. In line with thig
Premise, the report may be considered as semi-technical. In general, the
engineering carried out for this report was of a reconnaissance nature.

During the course of the surveys, bench marks were established along all
main streams and several major tributaries. These bench marks, as well as
those established by the Geodetic Survey of Canada and by the Department of
Highways, give elevation above mean sea level at some semi~permanent
locations. These data are on file with the Conservation Authorities Branch and
are available upon request. Those who are concerned with any works on and over
streams are urged to tie in their reference point with the known elevation given
by the bench marks. By so doing, comparison can be made of key elevations in
any improvement works, such as outlets of tile drains. ‘This will help in evaluat-
ing the possible effect of these works on the river regime.
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PART 3 - BIOLOGY
CHAPTER I
FISH AND FIsy HABITAT

Apart from the fish in Loch Garry, which are discussed Separately, the
only lega] Sport fish specieg likely to be available is the northern pike,

A review of Published ang unpublished manuscripts, in addition to g
Search of the collection T'ecords of the Royal Ontario Museum, hag vielded the
following information about the figh fauna of these two rivers,

TABLE 12, NUMBER OF FISH SPECIES IN EACH RIVER
Number of Figh Species Additional N umber
Known to Occur That Might Occur
Rividre gy Beaudet 14 9
Riviére Deligle 20 5

Most of the Species occurring in these rivers are commonly known as
”minnows", although many of them do not belong to the official minnow family
(Cyprinidae).

The brown bullhead (or catfish) is Probably the most usefy] fish in the
Rividre Delisle, and it is
Beaudet. The majority of bullheads weigh less than a pound, but they provide a




TABLE 13, continued

i i iti Delisle Rivers
Fish Species Inhabiting the Beaudet. and ,
TABLE 13- ¥ Glengarry Co., Ontario

. Family ¢ i .
(An Asterisk Indicates That Specimens Are Available in The Royal Ontario ¥ Lentrarchidae Beaudet Delisle

Pumpkinseed Lepomis gibbosus

Museum Collections. ) . X o
: ro .
Species Beaudet Delisle Ck bass Amblo lites rupestris X
s X
Family Percigae
Family Umbridae o Johnny darter .
ycentral mudminnow Umbra limi X E—tll-el’ﬂ@_l@_m_g;gm x
logperch Percina ¢
. a
Family Cyprinidae . ==2tina caprodes .
northern redbelly dace Chrosomus eos X p'e
TOTAL 12 20
finescale dace Chrosomus neogaeus X*
TABLE 14,
cutlips Exoglogssum maxillingua x* ADDITIONAL SPECIES LIKELY TO OCCUR
. i i . Riviére au Beaudet:
brassy minnow Hybognathus hankinsoni ) X 5 northern pike Esox lucius
common shiner Notropis cornutus x X * fallfish
Semotilus corporalis
blacknose shiner Notropis heterolepis X ;
| silver redhorse Moxostoma anisurum
rosyface shiner Notropis rubellus X
northern redhorse Moxostoma macrolepidotum :
mimic shiner Notropis volucellus X
LOLropis volucellus brown bullheaq Ictalurus nebulosus !
bluntnose minnow Pimephales notatus x* x X i
| stonecat Noturus flavus i
! fathead minnow Pimephales promelas x* X : q
| simephales promelas American ee] Anguilla rostrata :J
creek chub Semotilus atromaculatus X X Rt il
: banded killifish Fundulus diaphanus |
I pearl dace Semotilus margarita x* X* i“
: Family Catostomidae Riviere Delisle ) !
white sucker Catostomus commersoni x * B northern pike Esox lucius :
i
Moxostoma rubreques x* fallfish Semotilus corporalis '
Family Ictaluridae silver redhorse Moxostoma anisurum
brown bullhead Ictalurus nebulosus
stonecat Noturus flavus x northern redhorse Moxostoma macrolepidotum
B A X *
American eel Anguilla rostrata

Family C rinodontidae

banded killifish Fundulus diaphanug
=—=LUS diaphanus X
Family Gasterosteidae

brook stickleback Euecalia inconstans
=Hcaila inconstans

1, Loch Garry

horeline of seven
Loch Garry covers an area of 846 acres and has a s ; i
miles. Fish species in the lake include largemouth bass, northern pike and bull

mallm i d
uth bass are reported to have been introduce
R (;ms occurred and this may have reduced the

: interkill i
“\to t‘“e \a\ék? .bal:;ts\g?)sptxl(g?o‘::}n;‘or this reason no recommendauons are made
smalimou S ke

concerning the fish i 51

*
X X

(Table 13 continued on bage 51)
o0




PART 3 —- BIOLOGY
k
2. Hoople Cree isin River CHAPTER I1
le Creek, at the western end of thetRa'.;iLnbay et Hoonle
The fish of Hoople 'not appear to be important.

tion Authority area, do not appe: nfested with carp. GAME
Cooek, ‘morth of Highway 401, is heavily 1 —
Creek,

There is little game of significance in this part of Ontario
3. Muskellunge Francis, but it appears
rved in Lake St‘, r ‘Riviere au Beaudet 1, Deer
Muskellunge have Peen ngees would ascend either the R1¥15eg'§ muskellunge

extremely unlikely ﬂllat th}zrsg,f the Ontario border. However 1,

i lisle as
or the Riviére De

ds and
: he Department of Lan b
' iviere Delisle by t he success of this
fry were introduceldTmtonst;pri;wlzﬁs. It is recommended that the
5 i ow
Forests in Lochie

in small numbers They use the small woodlands and
Partly-open farm lands for summer range. In winter the
Siately going north to the Crown Game P
ked out immediately.
: kellunge be chec
planting of mus

ster Township
a of poplar, white cedar, do
Incidentally, the best

gwood, willow and silver maple.,
f providing deer habitat is to cut d

whose branchlets are too tall for deer to reach, This p

which provides excell

Oown maples
roduces sprout growth,
ent winter food.

E—SES e = 8

Ruffed Grouse

———=2 I 0usSe

= pew
[\

=
:
=
3
=}
&

w of the denser woodlots. They are not
a. In this kind of sparse habitat thei

r numbers do not fluctuate
as widely as they do in the northern forests,

= 5w

3. Hungarian Partrigge

R

"The greatest numbers are on clay plain, The agricultural regime
is dairy farming with small fields. The pasture part of the rotation ig
long but, because of the long winter, there has to be a substantial acreage

d grains, Wheat, oats, barley, rye, buckwh

eat, corn and some
millet are 8Town, and a mixture of oats and barle
first to be harvest

Y is popular. Wheat is
ed, and wheat stubble grows up to a luxuriant crop of
clover from underplanting; but all stubbles have 1
many fields of alfa

egumes and there are
Ifa and clover planted without an advance crop of
cereals, "

In a letter to "The Field", an English journal, 1967.
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it i te of
ing the autumn, and it is a waste
. d in stubble during ixture is good. Obviously
i ?rdihilz igu;lat‘s’ though the joarlt.ay'oig g e beuésl;v?heat and corn.
g to bom orle which is readily had in mixtur ;ng'e 4 with sorghum, is also
they prefer bgzrfﬁi but there is little of it. Corn,
Millet is won ’

fine.

d field borders supply
i rtant. Hay, pasture, an
All these crops are 1mpo

ing to be
late enough for hatching to |
. nately, are cut la tamin A and

nesting sites. Hay erops, Tor e portant in winter as a e aarvive with
mostly completed. best to have grain available, the blrw they are capable of
Dt of legumes and a spice of weed seeds. In fing vain, forming a thick
leaves of legum ough any depth. Freezi  risk, to farm
burrow;ng 30\2': ;"hﬁﬁéh;n;géan force the birds, at some risk,
gla_ze o1 1C ]

manure piles, which they frequent anyway.

i be fed if the
: mergency, the birds can
) ick-up; so that, inane in. We have
bus and the milk pic lp hs to the green on the road marg \iter and they
snow plough operator ploug ured in different ways in wi

combined with very cold weather.

1 low periods, fitting t_he unex-
i assed through severa ' he urex”
lained (;))::tgxl'fldgf lgr‘::elez. Crashes come su%%eﬁz.ygingﬁiﬁdaéil tl%en oW -
e the young _ '
bixds livgsto .tlvir(;g,eeazsrg;;legg 'shlcfot. I¥1 1966 we had the best year since 1950
over birds wi

i imal is enormous, but adaptation to a

T Mtin;;illlog a‘rll.trgrigiir?:ally. Our partridges tlilat gav:o;fiﬁilzte%d
il e dpes S ial, and all releases of any other stoc a:jr tﬁer stocks,
prmbink i Efomethmgc:il:\':a.%le ,good resulting from such releases at:i : gs i #08
e ccmthe established birds. We have caught some irds and set
hon pioyeofgfg.ll‘ ;Oreas and hope in time bof ha\ie tl(l::: :rsléoi;el uosft Sa(\):ait rn Ontarlo

m out in S, ar ! oo

&)iiulagec}.th%e_tﬁe;iih;: “311'1 \:rlifésﬁe\:}:flg;e;re capable of thriving only where they
spread of the wi -

are, can only be guessed.

i lace, notably: mechaniza-
i i 1 practices have taken p s 2
Chafrﬁ?:n;ncaltlgeﬁglir:ng introduction of hybrid corn, but the story so
tion, use o

is good. We keep our fingers crossed.

4 European Hare (Jackrabbit)

i Ithough there have
i ies i mmon east of Brockville a .
Thxl'zssg(feﬁzsa;i)g:g; rilflothis area. Jackrabbit hur}tlng, therefore, is not
O . ] . - n.
Bgir;iggcout to any marked degree in the Raisin River regio

5. Cottontail

i itable brushy cover
il i irly common wherever there is sui y co
j o 1:53 Otrt;? I;Iiae'll}igs ’fl'illgsymust be considered as the main galmedspecefs;v ;1[(1) the
e par ?r waterfowl along the St. Lawrence shore. Any andown o
ax:ei, sagglitnclx‘gglse the habitat for cottontails can do so by leaving two or
wishe

brush piles per acre in woodlots. o

PART 3 — BIOLOGY
CHAPTER 111

IMPOUNDMENTS

s AL PA R Y o)

' The watercourses of the additions to the Raisin River Auth
éXamined carefully in May

_ ) djusted to coincide with, or complement, the work of
tl}e Water section, which was directed to improving the summer flow of the
rivers.

No suitable site was found on Hoople Creek in the western addition to the
Authority,

. Three possible sites were found in the eastern addition. These are
described below.

1, Main Beaudet

area of scrub willow along the riv
Glenroy, This area is
sheet. The river here
ideal duck foods, s
Pondweed) or

erside southeast of Avondale and west of
marked in symbols of marshy vegetation on the topographic
is almost flat and could be easily flooded by a low dam. No
uch as Elodea (Duckweed), Potamogeton Pectinatus (Sago
Zizania (Wild Rice) were in the river at the time of examination,

Apart from this

Project, which should be considered for the future, the
main Beaudet shows no

potential for improvement for wildfowl,

2. Impoundment on Tributary B of the Riviere au Beaudet

29 to 39, Concession VII, and Lancaster Township, east of

larger area than that proposed would be flooded on the

Riviére Delisle. The proposed surface area at the maximum stage would be
between 400 and 500 acres.

There is an element of

chance in the effect on wildfowl of any impound-
ment. The main factors are:

a, The extent of

treatment of vegetation before an impoundment is
flooded;

b. The variation in dates of the fluctuations of water level in the
impoundment;
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the soil reactions under water in the flooded area in the growing

c.
geason;
d. the wind effects in distributing seeds and new vegetation; and
e. the effect of artificial aids to the impoundment, such as:
Wood Duck nesting boxes and the supply of

blasting in the willow scrub,
new waterfowl foods and cover.

The objectives of wildlife impoundments have to be adapted to the primary re-
quirements of the increase in gummer flow. For wildlife improvements it would
be an advantage to have the water level high in the spring and considerably lower

ve to wildfowl can be sown. However,

in summer so that crops which are attracti
in the fall before migration begins.

the water level should be raised rapidly in
(for Wood Ducks particularly), seems to

Suitable brood habitat, in general terms
consist of a patchy pattern of emergent cover interlaced with a network of open

water passageways *. Each impoundment should have at least one refuge area, to

prolong the hunting season in the remainder of the impoundment. The co-
operation of the hunters would be required. Where public hunting takes place this
co-operation is seldom found. Many hunters do not observe hunting regulations,
and a few hunters, disregarding

the regulations concerning refuge areas, might
spoil the refuge system. A firm stand should be taken to see that the regulations
impoundment's bottom contours a

are enforced. Any1l t intervals, particularly in
the upper sections, would have to be known. For the proposed impoundments

these were unknown at the time this report was written.
on tributary B of the Beaudet, the present objective,

to improve summer flow, is a top water level of 350 feet G.S.C. It has been

proposed that the water be drawn down 5 feet, to 345 feet G.S.C. This will
increase the summer flow by 3 cubic feet per second, and will still leave a con”

siderable area of water surface in the summer.

For the impoundment

In the Valens impoundment in the Hamilton Region Conservation
have been sown Or planted, and have already

Authority's area, prime duck foods
proven to be a great attraction to wildfowl. Sago Pondweed and Duckweed are

recommended as the best wildfowl foods. They should rapidly develop a good
population of invertebrate life, chiefly on the undersides of the leaves. In wet,

unshaded soils which will be out of water or in the ghallows in summer, but
flooded in the fall, plants which will provide abundant seed such as selected

species of Knotweed (Pol um coccineum and Polygonum natans) should be
introduced. They may already be present in the stream course and can be

transplanted to higher elevations.
uch of

which surround and include the reservoir, m

Of the 2,000 acres
s found that the following percentages of

which will have to be acquired, it wa
cover existed:

viding Brood Habitat for Wood

* Webster, C. G. and F. B. McGilivrey. Pro
h, Wildlife Management Institute,

Ducks. Wood Duck Management and Researc
Washington, 1966.
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: wztrhesﬁtate t.o walk ashore to feed. The
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ree were seen in the Hoople Creek bay

If plans are
the Giant Canada made for the introducti
Goo ion of Canada Ge
stock for release, th:i;ftomd be selected. In addition to :51223 the reservoirs,
Sotnttihe basis of the experi enr:;)so'} ltrl?portant thing is the introductigz gighedrlght
ation in Manitoba (i e research group at the D cedure.

| - i . lta Wat
method is to mow. n co-operation with Ducks Unlimi 2 aterfowl

e yo nlimited), i s
fenced for one or t&: ou;egaggslilngds t;:10 a farm at the release) sif;e Illllc?lsat tp})}romi}s;mg
nesting sites. By this time.. nd then allow them to {I ’ em there,
oy have best siibed. time, the geese will h y out and select their own
. raised ave strong tie ; ;
migrate, yet are likel and, once they themselves havgg raisigobthe jrsapmEwhich

y to home to the original nesting area e L

Islands should be i
left
prefer them for breedi purm Stg: area of the reservoirs, as Canada Geese

Pr
oposed Impoundment on the Riviere Delisle

There is an im
poundment s
purposes would be to i D o) e Srephe j
Alexandria. The det?lillr:;cg;3 %ﬁg :;1;11 mt:elr ot th: gféegtsprgﬁ&(go :
acres i = ucture a na
) are discussed in the Water section I:)% tﬁ: izgix? R

This is a very 1
width, When it was Iy long, narrow reservoir averaging onl .
section had been dr:(;{; en:im%d by biologists in 1968 it warl]sg fougdattl)l(::tt}];’ooo S
Erestor deathan the re . hg lqts are narrow and it is obvious that aemuppﬁr
servoir itself would have to be acquired to ensurgcthat
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the purchases would conform with lot poundaries. The proposed impoundment
includes parts of Lots 13-24, Concession 1V, in Kenyon Township.

The area to be flooded now includes some very poor pasture, several
sections covered with elm and silver maple, a considerable area of wet
willow scrub, a small woodlot of white cedar and some lightly wooded poor
pasture (which is in reality the end product of a grazed woodlot). There is also a
gmall cutover area.

At the time of the examination (May 1968), many species of aquatic vege~
tation which might be present were not in evidence. Only Nuphar, the yellow
water lily, could be identified at that time. The area should be re-examined in
the middle of summer, when any aquatic vegetation can be recognized. The
lowest point on the river was listed by the biology crew as, "probably good for
ducks''. However, this section is likely to be deep water if the reservoir is
created and filled. It is probable that some of the aquatic plants will migrate
through floating or seed disperson to the edges of the flooded area. Those
large trees that will be drowned should be left in place where they may provide
nesting holes for Wood Ducks. Much of the edge will be in willow scrub, provid-
ing excellent cover for waterfowl. In the first few years of the impoundment the
water should be very fertile; after this time the impoundment will be relatively
sterile. The level of the water should then be let down as far as possible so that
sunlight and heat will act on the substrate, releasing new fertile compounds, for
the production of aquatic vegetation and invertebrates.

The general principles of managing this impoundment, both to improve
summer flow and to increase the wildfowl population, follow those already listed
for the reservoir for summer flow on the tributary of the Beaudet.

It is recommended that the Authority gelect a small part of any land to be
acquired for reservoirs and post it against hunting, so that there will always be a
waterfowl refuge in any reservoir. The remainder of the reservoir should be
open for hunting in season.

4. Long-range Plans

The Department of Lands and Forests already owns 245 acres of land in
Lancaster Township, and haslong-range plans for management of the waterfront
of the St. Lawrence River as far as the eastern boundary of the area where the
St. Lawrence Parks Commission operates. The Conservation Authority should
support these plans by every means in its power.

50 Garxryv River

A considerable area of open water was found in the widened section of the
Garry River below Loch Garry and above the Alexandria water supply dam. This
area lies within the Loch Garry Crown Game Preserve,

There is also a small, isolated lake, which serves as an escape area

when the birds are disturbed on the river. The totals of wildfowl seen in this
section of the Garry River in May 1968, included the following:
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Blue-winged Teal
Green-winged Teal
Ringnecked Duck
Black Duck
Mallard

26

The a i
rea appears very suitable for wildfowl but could probably be

improved by the planti :
alli : ng of Wild Rice (Zizania aquatica) ;
(Vallisneria), and Sago Pondweed (Potamo zgna uiﬁﬁztﬁswd Celery

It would also be ad
area from a Vant?.geous to move some Le .
other areas where it now occurs. Blasting_onfl%rg?aug? V:I?: (2 ltrtltolthe
attai

stands on both sid
es of the ri . L
can be d river would also im : )
one very cheaply with an ammonium nit?xl-;;‘;e_fﬁlgl ‘gidﬂi habitat. This
ure.

A sketc i i
h of the area is available to the Conservation Authority
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PART 3 - BIOLOGY
CHAPTER Iv

POLLUTION

count of 110,000 pep ml. In September, 1968, the area was again sampled ang
the coliform count was at that time neglighle, The count of 110,000 per mi,
Comparesg Poorly with the Ontario Water Resources Commission's objective of a
maximum count of 2,400 for waters used for Swimming, Other points were

1

The lot sizes of 15 of the cottages are ag follows:

2 lots ~ 12, 800 8q. feet
o lots - 12, 000 8q. feet '
8 lots ~ 8,400 sq. feet

19,000 per mj, (Lab. No. 221480). Thig area should be sampled again, the
Source of the pollution located, ang the situation corrected,

When it wag €Xamined in June, 1968, The volume of flow was approxi-

ing i tario from Quebec.
d Tributary A of the Riviére au Beaudet Flowing into On
The Polluted Tr




e S W —

However, even on a dry day the situation is not satisfactory. A sample from the Charlottenburgh Township

Delisle River, below the effluent of the lagoons, taken on August 30, 1968, Co )

showed a count of 61, 000 coliforms per ml., while one taken above the effluent - heesslon VI lots Dto F and L
on the same day, on the same river, had a coliform count of 12,000, This is not ; Concession IV 1ot L

q situation that can be easily remedied. Indeed, the major purpose of the
lagoons is to greatly reduce the Biochemical Oxygen Demand of the sewage and
without chlorination there may not be a reduction in the coliform count to the MMB
. Ontario Water Resources Commission's objective of 2,400 coliforms per ml. L
Concession III
There is another important occurrence of pollution in the area that has

| been added to the Authority. This is the very great pollution of tributary A of Concession I

Lots 38, 17, 12, 1
» 12, 11, 10, 21 (manure pi
Lots 27, 26 and 9 pile on bank)

|

'{ the Riviére au Beaudet, in Ontario, which is believed to originate at the cheese Concession VII i

I and butter factory at Dalhousie Station, Quebec. Extensive quantities of whey c . Lots 37, 35, 34, 33, 31, 23, 20 :

l and, it is believed, sewage, pass westwards across the provincial boundary and oncession II Lots 35, 16. 14 » 23, 20, 17 J|

i enter the Riviere au Beaudet about one mile west of the border. This matter has Concession V » 16, 14, 138, 12, 11, 10, 9, 25 (sever i

i already been the subject of oorrespondence between the Ontario Water Resources Lots 9, 10, 11, 32 (severe polluti % ’-
; Commission and the Director General of the Quebec Water Board. The Quebec Pollution) |
_ Water Board has asked the local municipality and that particular dairy industry Kenyon Township F

to submit plans for collection and treatment of the wastes. On May 28th, 1968,

If the tributary of the Riviére au Beaudet was sampled; following are the results. Concession VI  Lots 2 and 3

l‘l [S Th
i TA 15. POLLUTION TEST — RIVIERE AU BEAUDET A ere are doubtl
]‘ BLE 15 This is a problem th ess many other places whe
. at is co re cattle
i 5-Day Solids Chemical there is no simple solution o &ll over the agricultural e (e plmenn,
\ . . stream ¢ ’ ere land o : : o tario
\ B.0.D. Total Suspension Dissolved Oxygen Demand with SUitabfeugspi ,c itelelse onlyhalternatives ar;v:;lc;e Ifzntf 11;1}1:;0 &:vmd silting or foWl?:g
‘ W » such as Salix fragilis 4 stream bank ;
\ 170 562 68 496 332 ater supply. lix fragilis, and give the cattle an aﬁgxl-)nl;t? :
v ve
'i L These figures represent 2 very high degree of pollution. When this report
’ _ was written no further developments had taken place concerning this problem.

[ l' It is recommended that the Authority co-operate with the Ontario Water
|} Resources Commission in taking regular gsamples of the water in the heavily

| polluted tributary of the Riviere au Beaudet, so that appropriate action can be

; continued by the Commission.

B Severe pollution (from whey), of 2 roadside ditch and waterway in Lot 23,
j Concession VI, Lancaster Township was observed in May 1968. The factory

I involved in the pollution was not located, but the pollution obviously came from a
local cheese factory. :

The North Lancaster Cheese Factory had an effluent which entered
| tributary A of Sutherland Creek.

.| The Conservation Authority should examine the cases cited, and pass any
i additional information on to the Ontario Water Resources Commission for action.

-.: 3. Cattle Pollution

e ] T A e

::r Where cattle erode a stream bank they commonly pollute the stream as
h well. This condition was noted in the following places.
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