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EXECUTIVE SUMMARY 

During the early l970s the Great Lakes began their most recent 
rise-fall cycle, with levels peaking at record levels in 1973-74. These 
high levels of the Great Lakes, coupled with several severe storms, caused 
considerable flooding of very productive_agricultural lands in municipalities 
bordering Lake Erie and Lake St. Clair. The existing flood protection was, 
in many instances, not well constructed and neither the dykes nor pumping 
schemes had been designed to provide adequate protection from flooding caused 
by severe storms occurring when lake levels were high. 

The Canada-Ontario Agreement for a joint program of dyking and 
flood control works in southwestern Ontario was implemented to assist 
farmers in repairing and rebuilding dykes for the protection of their crop- 
lands from flooding. rThe program provides funds for dyke realignment, dyke 
refurbishing, new dyke construction and conStruction of associated flood control. 
works. The proposed projects to be examined for environmental impacts in 
this report are those which could not be completed with the monies allotted 
under the original agreement, but for which additional funding was requested. 

This analysis separates the study area into two distinct segments 
on the basis of geographical and environmentalsettings; one lies to the 
north of the Sydenham River and the other to the south as described in SeCtionS 
2 and h' of this report. In the assessment of environmental impacts, the 

reportgroups the projects under review according to their location in one 
or the other of these segments (see Section 5). It furthermore divides them 
into two categories according to project type; those which involve raising, 
refurbishing or construction of dykes andthoseinvolving pumping schemes and 
flood control structures (see Section 3). 'The report also examines the effects 
of construction and maintenance measures for each project type. Where possible, 
impacts are assessed in quantitative terms, but scarce data have made such 
representation impossible in almost all instances.

. 

The dyking projects in both segments of the study area (i.e., 
Projects PZ-G, P3-B3, Ph—B, Ph-C) appear to pose no major environmental threat. 
However, we are not assured of the environmental acceptability of dyke construc- 
tion, maintenance or emergency maintenance procedures, since sufficient details 
about these procedures are not available for the analysis. We therefore 
recommend approval of the projects be contingent upon the resolution of the

V



issues discussed in Sub-section 5.2 and upon the explication and environmental 

approval of construction and maintenance plans. Concerns relating to dyke 

construction and maintenance are discussed in Sub-section 5.5, and Appendix E 

presents examples of the information regarding construction, Operation and 

maintenance that is required to carry out an analysis of the environmental 
impacts of these procedures. . 

We do have serious reservations about the environmental acceptability 

of the proposed pumping schemes and flood control structures. A preliminary 

assessment based on available information indicates that among the undesirable 

impacts anticipated are: change in water quality in relief drains (e.g., 

possible anaerobic conditions due to stagnation; temperature increases) and 

subsequent damages to aquatic habitats, in the drainage channels, in dyked 

marshes into which the channel water is pumped and in marshes near drain outlets. 

Detailed environmental baseline information is lacking with respect to the study 

area and the types of proposed pumping schemes and flood control structures as 

Well as the management plans for the proposed pumps and backwater gates. Should 

additional environmental baseline data and a detailed pumping scheme and flood 

control structure management plan become available, then we would be able to 

provide a more precise and quantitative evaluation of the environmental impacts 

of these projects and to re-assess their environmental acceptability. 

Finally, we urge all concerned authorities to take note of the type 

of wholesale environmental changes which have occurred in this area due to 

dyking and land drainage for agriculture. It must be recognized that while 

each individual dyking and drainage project did not necessarily induce large- 

scale ecosystem deterioration or changes, the cumulative effect of those 

projects, through the cOurse of time, is exceedingly damaging to our total 

natural environment, causing extensive and, in numerous cases, irreversible 

envirOnmental impairments. 
We recommend that every caution be exercised to avoid similar 

occurrences in the future. Moreover, we feel that the implementation of water 

quality monitoring programs in the study area would generate useful environmental 

baseline data. They would permit ongoing surveillance of the environmental 

effects of the proposed projects, which should be aimed at defining the 

incremental stresses that are being placed on theaffectedecosystems and 

understanding ecosystem response. Such monitoring programs would certainly 
provide more precise data on which future decisions could rely. 

vi 

‘IIII‘ 

.II' 

IIII’ 

'III‘ 

'I" 

III? 

I... 

<'." 

ill" 

'I'l' 

I...



V 

r 

r 

4‘

, 

I. INTRODUCTION 

During the early 19705 the Great Lakes began their most recent 
rise fall cycle, with levels peaking at record levels in l973-74. TheSe 
high levels of the Great Lakes, coupled with several severe storms, caused 
considerable flooding of very productive agricultural lands in municipal- 
ities bordering Lake Erie and Lake St. Clair. The existing flood protection 
was, in many instances, poor. Neither the dykes nor pumping schemes had 
been designed to provide adequate protection from flooding caused by high 
lake levels or by severe storms, particularly those occurring when lake 
levels were high. 

The Canada-Ontario Agreement for a joint program of dyking and 
flood control works in Southwestern Ontario was implemented to assist 
farmers in repairing and rebuilding dykes for the protection of their 
croplands from flooding. The program provides funds for dyke realignment, 
dyke refurbishing, new dyke construction and Construction of associated fIOOd 
control works, principally the installation of new pump stations and 

closure of drain outlets. The proposed projects to be examined for environ- 
mental impacts in this report are those which could not be completed with 
the monies allotted under the original agreement, but for which additional 
funding was being requested.. 

It is the objective of this environmental assessment to 
scrutinize these projects for undesirable environmental consequences and 
to assess the potential magnitude of such impacts. However, because of 
the study area's century-long history of land reclamation and dyking schemes, 
it is important to examine the environmental changes related to this history 
of dyking and drainage as a foil against which the impacts of the proposed 
projects can be measured. Consequently, this assessment has a dual focus; 
it documents, as far as possible, the types and magnitudes of environmental 
impacts relating to past dyking and drainage schemes; and, then, it examines 
what incremental environmental effects or stresses might be incurred by the 
actions and structures involved in implementing the proposed projects. 

In the latter context, this assessment specifically addresses 
additional stresses due to: I) the raising, refurbishing, and realigning”



of dykes, 2) improved pumping schemes and flood control structures, and 

3) construction and maintenance measures involved in l and 2. 

Finally, the environmental evaluation addresses the data 

limitations and other difficulties encountered in completing an assess- 

ment of this nature, making the recommendations which, if implemented, 

would ameliorate such problems.



2. STUDY AREA DESCRIPTION 

The study area is divided into two spatially discrete units 
which are separated by the Sydenham River and are different in their 
environmental composition. (Refer to Figure A-l, Appendix A.) The 
largest unit is situated along the easterly side of Lake St. Clair 
extending frOm the outlet of the Thames River northward to the outlet 
of the Sydenham. It is contained entirely within the Township of Dover 
which, to the south of the Sydenham, comprises approximately 68,000 acres 
(McGeorge and Barry, l975). Hereafter, this unit will be referred to as 
East Lake St. Clair. 

To the north of the Sydenham lies the second unit which is 
referred to as the Sutherland Box. This sub-area is surrounded by water, 
its boundaries being defined by the Sydenham River and Chenal Ecarte to the 
south and Running Creek to the north. The Sutherland Box floodplain is 
divided in half by Baseline Road which follows the township boundary between 
Dover Township and the Gore of Chatham. The portion of the study area lying 
in Chatham comprises only about 600 acres of land, which is primarily 
agricultural(Canada,.DFE,.Economic Review Committee, l978). 

The entire study area is composed of valuable agricultunal land. 
Crop Insurance Commission data, supplied to the Economic Review Committee, 
indicate that approximately 80 per cent of the study area is in crops. 
Further information from this source demonstrates that corn and soy beans 
account, on the average, for 80 to 90 per cent of the crop acreages with 
corn representing about 60 per cent and soy beans about 20 per cent of 
these acreages. Other crops of importance are winter wheat, processing 
sweet corn, processing peas,and processing tomatoes.
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3. DESCRIPTION OF PROPOSED PROJECTS 

The environmental study team is charged with the evaluation of 
the potential environmental impacts resulting from further work proposed 
under the Canada-Ontario Southwestern Ontario Dyking Project. For environ- 
mental impact analysis, the projects for which additional funding has been 
requested are grouped into four areas of concern. These groupings, coupled 
with the project code names, are shown in Figure A-l and can be described 
briefly as follows: 

I) a section of dyke on the north shore of the Thames River 
(PZ-G); 

2) the Rankin Creek to Sydenham River section of the Dover 
Lakeshore Dyke (P3-83); 

3) flood control structures (e.g.,drain closures) and pumping 
works at major drains along the east shore of Lake St. Clair 
(P3-Cl, P3-C2); and 

4) dykes forming the Sutherland Box (i.e., along the Sydenham 
River and Chenal Ecarte - Ph-B; along Running Creek - Ph-C). 

The improvements and changes entailed in the above projects are 
described in the ensuing discussions. 
3.] Project P2-G - Thames River 

This l-mile segment of dyke lies along the north side of the 
Thames River. The MacLaren report (l97h), indicates that there is no 
existing dyke at this location and that the land adjacent to the river 
lies below the 30,000 cfs flood level. However, discussions with the Project 
Engineer (December, l977) and examination of topographic maps indicate that 
earthen embankments topped by roads run parallel to this stretch of the 
river. Improvements proposed in the MacLaren report (l97h) consist of 
raising these roads along the embankments by 2 or 3 feet to provide the 
recommended h0,000 cfs flood level protection, and properly aligning dyke 
profiles. No excavation will be involved at this site. 
3.2 Project P3-BB - Rankin Creek to Sydenham River Section of the Dover 

Lakeshore Dyke 
This dyking project forms part of the larger Dover Lakeshore 

dyking scheme whichextendsfrom the Thames to the Sydenham River along the



Lake St. Clair shoreline and the east bank of the Chenal Ecarte. 
Proposed improvements related to the Rankin Creek to Sydenham 

River project consist primarily of raising, realigning, and refurbishing 
the existing dykes. The design level to which the dykes are raised is 

dependent upon the function of the particular segment as defined by 
McGeorge and Barry (l975), engineering consultants for the St. Clair 
Region Conservation Authority. For example, the dykes along Lake St. Clair 
from Rankin Creek north, are to function primarily as inland dykes pro- 
tecting farmland against high lake water levels; alternatively, those 
along the river are outside a narrow marsh fringeand act as safeguards 
against high river levels. it is still not clear as to what the dyke 
alignment would be in the vicinity of Little Bear Creek outlet; it may be 
routed along the Chenal Ecarte shoreline rather than behind the shoreline 
marsh at the confluence of the drainage channels and the Chenal Ecarte, as 
presently indicated. 

Refurbishing involves the addition of a protective stone face to 
those sections of dyke directly abutting the shoreline, installing filter 
mats along the whole section, and regressing dyke faces. 

Figures A-2, A-3, and A-4 in Appendix A are longitudinal profiles 
indicating the existing ground surface profile, the profile of the proposed 
dyke, and precisely what modifications are proposed in each dyke segment. 
The construction phase is expected to be from early spring to late fall - 

some construction occasionally continues well into winter. 
3.3 Projects P3—Cl and P3-C2 - Pumping Schemes and Flood Control Structures 

V 

These projects include the construction of pumping stations in 
Rivard (Sta. 3h9+000) and Hind Relief Drains (Sta. 667+000). In addition, 
they involve flood control structures in the form of concrete dams with 
automatic backwater gates to be installed at the above stations and at 
MacFarlane, Boyle, Maxwell Creek, and Little Bear Creek Drains. (See Figure 
A-5, Appendix A.) These proposed works are recommended by McGeorge and 
Barry (I975) to ameliorate flooding and flood related drainage problems which 
occur with the existing artificial drainage system in place. 

At present, excess water from agricultural fields enters into 
high-capacity relief drains by gravity flow from subsurface drainage systems 
or, in low-lying areas, by pumping from low-capacity pumping schemes. The 
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relief drains discharge directly into Lake St. Clair. Water levels in these 
relief drains are affected by Lake St. Clair water levels, among other 
factors. The occurrence of high lake levels in conjunction with wind set- 
up causes unusually high water levels to occur at the drain outlets. 
Subsequently, backwaterelevationsin the relief channels, which drain 
freely to the lake, are increased, thus having the potential to cause the 
channel dykes to be breached at low locations or washed out at weak sections. 
According to the consultant, periodically impaired subsurface drains are 
another observed consequence of high water conditions in relief channels. 

Under the new system, flood control dams with automatic backwater 
gates would be constructed at the relief drain outlets to prevent high lake 
levels from entering the channels. (See Figure A-S.) In addition, the 
proposed pumpingstationg when operating at capacity, (i.e., Sta. 349+000 

' 

at 500 cfs and Sta. 667+000 at 6l5 cfs) could maintain the ditch water level 
approximately 7 feet below normal lake level (EL. 57h'). The proposed 
system will allow some fields to drain freely while others will require 
intermittent pumping. 

There appears to be no clear-cut management scheme accompanying 
the proposal for the new pumping projects or the existing low-capacity 
backup systems. Examination of the McGeorge and Barry report (l975) and 
discussions with the Project Engineer and T. Muir of the Economic Review 
Committee have revealed only that pumping will occur when need is demon- 
strated. 
3.h Projects Ph-B and Ph-C - Sutherland Box 

“Farmlands in the Sutherland Box are subject to flooding from: 
a) The l:l00 year Sydenham River peak spring flows under existing 

I 

conditions; ' 

b) The lzloo year Chenal Ecarte level with ice-jamming under 
existing conditions; 

c) The l:l00 year Chenal Ecarte level without ice-jamming under 
existing conditions. 

Farmlands, between Wallaceburg and Chenal Ecarte, flood under 
peak spring flow conditions by water overflowing the riverbanks in Wallaceburg 
and spilling over land and not by the river overflowing the banks adjacent 
to farmlands.“ (See M.M. Dillon, l97h, p.47.)



In this project area (see Figure A-l, Appendix A), an extensive 
private dyking system, which affords partial protection to adjacent farmland, 
already exists. According to the engineering consultant, lack of an

V 

integrated overall system based on uniform design criteria reduces the 
effectivenessof the present flood protection. The proposed Sutherland Box 
dyking scheme is an attempt to make the overall system more efficient. The 
scheme primarily involves the raising and refurbishing of existing dykes. 
Refurbishing includes stonefacing in some areas, recontouring dyke profiles, 
installing filter mats, and constructing new roads on t0p of the dykes 
(M.M. Dillon, 1974). 

Detailed blueprints of construction plans provided by M.M. Dillon' 

have supplied information on the profiles of existing and proposed dykes. 
Work in project Ph-B, along the north shore of the Sydenham River and east 
bank of the Chenal Ecarte, consists of raising and refurbishing existing 
dykes, providing toe protection along the Sydenham segment, and minor 
realigning of the dyke along the Chenal Ecarte section. (See Figure A-6,V 

Appendix A.) Along these segments of dyke, Dillon (l97h'8 1977) recommended 
582.0 feet G.S.C. as the design top of dyke. Along the south bank of 
Running Creek and along Concession Road 5-6 (i.e., Project Ph-C) a design 
height of 58l.0 feet is considered by the consultant to be adequate. 
Provision of toe protection along the south bank of Running Creek, where 
erosion is a serious problem, is the other major work entailed in Project 
Ph-c. 
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4. EXISTING ENVIRONMENTAL CONDITIONS 

It is the intention of this discussion to describe the study 
area's existing physical resource base, its features of biological and 
human significance, and the degree and type of development which has 
occurred within that natural environment. 

East Lake St. Clair and the Sutherland Box comprise two spatially 
discrete units within the study area. As previously noted, these units 
differ in environmental composition. Consequently, they will be addressed 
separately in the following description of environmental conditions. 
4.] East Lake St. Clair 

East Lake St. Clair is the area which will potentially be affected 
by the majority of the proposed projects: P2-G, P3-B3, P3-Cl, and P3-C2. 
(Refer to Figure A-l, Appendix A.) 

This, the larger of the two study area segments, is contained 
entirely within the Township of Dover. It is situated along the eastern 
side of Lake St. Clair extending from the outlet of the Thames River to 
the outlet of the Sydenham River. According to the engineering consultant, 
Dover Township, south of the Sydenham, comprises approximately 68,000 acres, 
which can be divided as follows: 7,500 acres of marshland adjacent to the 
lake shore and Chenal Ecarte, l8,500 acres of highlands in the easterly 
corner of the Township, and about h2,000 acres of low-lying land that is 

pumped for drainage (McGeorge and Barry, l975). 
The highest lands in the township are located near the western 

boundary of the City of Chatham. The surface slope of the land is generally 
about 1 foot per mile in a westerly direction toward thelake . Natural 
drainage in East Lake St. Clairflows toward the lake but is hampered by the 
flat topography and soil conditions. Consequently, the main natural streams 
(i.e., Little Bear, Rankin, Maxwell, Cheff's, and Paincourt Creeks) have 
been widened and deepened to improve their drainage. 

Soils in this area consist primarily of poorly-drained loams 
underlain by blue grey clays. They tend to be very high in organic matter. 
The nature of the soils, coupled with climatic conditions of this area, 
has proven very favourable for cash crop farming.



vAlong the lake/land interface “a shallow marsh extends out from 
the shoreline for a distance of 2,000 to 5,000 feet. The depth of water 
of this shallOw marsh area is l to 2 feet below water level except where 
traversing streams or dredged cuts.extend to greater depth” (McGeorge and 
Barry, 1975. p-9). A drop-off generally delimits the western boundary of 
the marsh or shallow lake area. Examination of topographic maps and air 
photographs indicates that, during times of average or below average lake 
levels, intermittent barrier beaches extend in a north-south direction 
along the outer edges of much of the marshy shoreline. Marsh plant growth, 
shallow water depth, and these barrier formations function to protect the 
shoreline from erosive wave action. 

I 

The marshes in Dover Township, as do most wetlands, support a 

greater diversity of plant and animal life than other habitat segments in 

the study unit. Review of numerous scientific studies of these marshes_ 
has demonstrated that their biological productivity makes them exceedingly 
important as staging and nesting areas for migratory waterfowl, breeding 
areas for muskrat, and spawning and nursery areas for a variety of commercial 
and sport fish. Appendix B dOCUments their significance in greater detail. 

A large portion of the marshes in Dover Township is in the 
ownership of private hunting clubs (McGeorge and Barry, 1975). Much of the 
marshland is artificially dyked and virtually all marshes are managed for 
waterfowl hunting and muskrat production. A study of private and public 
marshes in the Lake St. Clair area indicates that, typically, OVer 50 per 
cent of the marshes are dyked and nearly 80 per cent experience some water 
level control (Bryant, l965). Private marshes support hunting and fishing 
recreation, and the Canadian Wildlife Service (CW5) Marsh is important for 
scientific studies. Since the existing marshes represent but a small 
remnant of what was once totally submerged land and because of their 
importance to migratory waterfowl, the Ontario Ministry of Natural Resources 
recognizes this marsh region as a sensitive area - a natural habitat which 
should be protected and maintained (Ontario, MNR, 1975): 

Natural streams and drainage channels are also inhabited by some 
coarser varieties of fish but are of subminimal importance as spawning areas, 
according to the manager of the Lake St. Clair Fisheries Assessment Unit. 
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While the natural physical and biological attributes of the study 
unit and the lake are significant, it must be recognized that they have 
already undergone massive changes in response to the area's agricultural 
development. McGeorge and Barry (l975) give an account, similar to the 
following, of that agricultural history. 

Agricultural land drainage in this sector of the study area 
dates back to the mid-l9th century when early settlers began to channelize 
streams to improve agricultural drainage. During this period, dykes were 
constructed by individual landholders for flood control in areas prone to 
spring floods. As settlement increased, individual dykes were joined to 
form continuous embankments along the shoreline of major drainage channels, 
rivers, and lakes. Such embankments are particularly in evidence in low- 
lying and marshy areas along the Great Lakes' shorelines (e.g., the eastern 
shoreline of Lake St. Clair). The original dykes were earthen structures 
generally not well constructed in terms of height and stability. 

The advent of increased settlement was also accompanied by the 
installation of artificial drainage schemes and large-scale reclamation. 
Early drainage works (l8805) used the natural channels as outlets but later, 
additional channels were constructed to drain the lower-lying areas between 
the natural streams (e.g., The Hind Relief Drain, Toulouse Drain, Rivard 
Drain, and McFarlane Relief Drain). The drainage system that was formed 
comprised large gravity outlets conducting the flow from the higher lands 
through dyked marsh or low-lying areas. The lower-lying regions were dyked 
adjacent to the large tributary drains and pumped for drainage where 
necessary. ‘The township administration now finds itself with some 70 
pumping schemes, each embracing from 50- to 2,200-acre areas, the total 
pumped area comprising h2,000 acres. 

Maintenance of this system, according to the Project Engineer 
(l977) , has involved periodic dredging of the drainage and outflow channels. 
Maintenance of outflow channels consists of dredging using machines on 
pontoons. Dredge spoil is deposited in marsh beds or on the lake bottom at



the sides of the channel or used as borrow material for dyke construction. 
According to the Project Engineer (l977), maintenance dredging of outflows 
has been necessary no more frequently than once in 25yearsJ Dyke main- 
tenance appears to consist merely of emergency measures employed when 
breaches occur. 
h.2 Sutherland Box 

This area under consideration is bounded by the City of Wallaceburg 
on the east, the main Sydenham River on the south, the Chenal Ecarte on the 
west, and Running Creek to the north. (Refer to Figure A-l.) This unit 
could potentially be affected by the projects proposed for the banks of 
those waterways (i.e., Ph-B and Ph-C). 

From Wallaceburg through to the Chenal Ecarte, the land has a 

very flat gradient of less than .5 foot per mile. Surface materials comprise 
fluvial overbank sands which lie over lacustrine clays. The thickness of. 
the sand layer usually varies between-3 to h feet,thickening toward the 
west (M.M. Dillon, l97h). 

The entire area is cultivated land. There does not appear to be 
any marshy lands or natural areas of major biological significance con- 
tainedin this northern sector of the study area. It should be noted, 
hOWever, that marshes which are extremely important for the staging and 
production of migratory waterfowl are situated nearby on the opposite bank 
of the Chenal Ecarte. These include the marshes on St. Anne and Walpole 
Islands. Some species of duck and whistling swans have been observed by 
local residents and researchers (Canadar DFE, l973) in the Chenal Ecarte 
and, also, feeding on these farmlands north of the Sydenham. 

These agricultural lands, like those in East Lake St. Clair, are 
intensively developed as a result of large-scale dyking and reclamation 
schemes. Extensive private dyking systems provide partial protection from 
flooding of the Sydenham River and Chenal Ecarte. A system of large ditches 
or canals behind the dykes supplies drainage from the farmlands into those 
same rivers. 

12 
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5. ENVIRONMENTAL ASSESSMENT OF PROPOSED PROJECTS 

5.l Introduction 
The environmental effects of dyking and land drainage on eco- 

systems are seldom considered and imperfectly understood. Traditional 
concerns have related to the engineering aspects and effectiveness of dykes 
and land drainage schemes and have demonstrated a total disregard for the 
environmental consequences of such projects. Yet, as early as the l9hOs, 
“problems of flooding, low summer flows, falling well levels, and declining 
numbers of land and water game were identified as related to land and water 
mismanagement and to misuse of drainage legislation to drain marginal 
agricultural areas” (Kettel and Day, l97h, p.336). Even in the early 
l9705, no mechanism was in place to ensure that drainage and flood control 
measures did not have unacceptable environmental consequences. As a result, 
few, if any, documented and factual accounts of environmental consequences 
of land drainage in southwestern Ontario appear to exist. Appendix C 

presents, in anhistorical context, an overview of the general local and 
regional impacts of dyking and land drainage schemes in Ontario. It also 
explores the problems that have been encountered in preparing environmental 
evaluations of such projects. 

For the study of environmental impacts, the projects under review 
are discussed in the context of their geographical and environmental 
setting, either to the south or north of the Sydenham River, as described 
in the preceding sections of this analysis. _They are furthermore divided 
into two categories according to project type: those which involve 
raising, refurbishing, or constructing of dykes; and those involving 
pumping schemes and flood control structures. 

Finally, the effects of construction and maintenance measures 
are examined for each project type. Where possible, impacts are assessed 
in quantitative terms, but the scarcity of data has made such representation 
impossible in almost all instances. 
5.2 Project P2-G - Thames River and Project P3-B3 - Rankin Creek to 

Sydenham River Section of the Dover Lakeshore Dyke 
These projects are considered together because they are both 

situated in the East Lake St. Clair area and the proposed improvements
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entailed in these dyking projects are similar. 
The changes involved in these two project areas are not large- 

scale new works but adjustments to make existing dykes more effective. 
The pr0posed raising, refurbishing, and realigning of these dyke sections, 
as described by McGeorge and Barry(]975), do not appear to raise major 
environmental concerns, but minor issues do require resolution. As noted 

in the Project P3-B3 description (Section 3.2), there is some question as 

to dyke alignment in the vicinity of Little Bear Creek Outlet (see Figure 

A-l); it may be routed along the.Chenal Ecarte shoreline rather than behind 
the shoreline marsh at the confluence of the drainage channels and the 

Chenal Ecarte, as presently recommended in the McGeorge and Barry report 

(l975). (See Figure A-l for recommended alignment.) Routing the dyke 
along the Chenal Ecarte would potentially eliminate access to that marsh 
or possibly eliminate the valuable wetland altogether. The routing of the 

dyke along the Chenal Ecarte would make draining of the marsh easier and 
more probable, and, in addition, problems of water supply and quality would 
occur in the marsh. Either a more expensive pumping system, to obtain 
water from the Chenal Ecarte, would be required or drain water would have‘ 

to be used. 
This marsh is privately owned and, as part of the Dover Township 

marshes, it comprises an important waterfowl and wildlife habitat. The 
marsh is currently utilized for boating and hunting. Its loss would entail 
the loss of not only an important habitat, but also of some recreational 
opportunity. Such a loss is unacceptable environmentally and, for that 

reason, we recommend that, should the Rankin Creek to Sydenham River project 
proceed, the dyke at Little Bear Creek Outlet be routed on the inland side 
of the marsh in question as McGeorge and Barry (1975) recommended. 

The other concerns with the proposed dyking projects relate to 

construction and maintenance aspects. These concerns pertain similarqyy 
to all dykes in the study area and are discussed in the assessment of 
construction and maintenance practices found later in the report (i.e., 
Sub-section 5.5). 
5.3 Projects P3-Cl and P3-C2 - Proposed Pumping Schemes and Flood Control 

Structures 
‘

- 

The proposed construction of pumping stations and gravity gates
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would have two immediate effects: I) the average annual relief drain water 
depth would be reduced; and, 2) the influence of lake level fluctuation 
or inflow on relief drains would be eliminated. 

Lower water levels in relief drains would allow numerous low-lying agri- 
cultural fields to drain by gravity into the relief drains, whereas now the 
runoff is collected behind the dykes and lifted by low-capacity pumps. A 
portion of the eroded soil, nutrients, and contaminants (i.e., pesticides) 
previously settled out in these retention areas prior to pumping. Under the 
new scheme, surface runoff would enter the ditches directly, owing to the 
elimination of retention ponds. This would likely result in increased 
silt deposition in the drainage channels. 

It has been shown (Bolton, Aylesworth, and Hore, l970) that nutrients, 
especially phosphates, and possibly some pesticides, exhibit tendencies to 
adhere to soil particles or become adsorbed by soil. Subsequently, the 
increase in silt deposition would result in higher levels of nutrients being 
exposed to the relief drain waters. 

Unfortunately, no data exist pertaining to the quantities and 
qualities of the flows being experienced at the existing drain outlets. Some 
general estimates have been made of these aspects by employing precipitation 
data from Wallaceburg and Chatham and by using the following assumptions: 

l) Examination of the l972 to l975 flows in the Sydenham River 
indicates that approximately 20 per cent of the total flow 
occurs between May lst and October 3lst. It is assumed that 
this flow is equally distributed temporally during this period. 

2) The normal total annual precipitation will be assumed to be 
2.58 feet. (See Appendix D.) 

3) it is assumed that 50 per cent of the contaminants are released 
(during the May to October period. This figure was calculated 
by examining the distribution of contaminants in the adjoining 
Sydenham and Thames watersheds during l973. (See Appendix D.) 

4) Surface runoff has been calculated to be 53 Per cent of the 
total precipitation by employing a hydrograph presented in the 
McGeorge and Barry report (I975). 

5) The uptake of nutrients by the soil will be approximately ho 
per cent (Bolton, Aylesworth, and Here I970). This figure is 

somewhat high for nitrogen but will be retained for the purpose
15



of these calculations. The concentration of contaminants in 

the groundwater will be 60 per cent of the-surface runoff 
concentration. 

6). The recommended fertilizer application rates and present crop 
type structure presented in Table 5.] are utilized to calculate 
the nutrient applications. 

Table 5.l 

RECOMMENDED FERTILIZER APPLICATION 

Crop Type 

Corn Soy Bean 

60% of Acreage l7% of Acreage 
Average Basin 

Application per Acre 

Nitrogen 

Phosphorus 

Potash 

l0 lb?acre/year 

20 lb/acre/year 

ho lb/acre/year 

l0 lb/acre/year 

20 lb/acre/year 

40 lb/acre/year 

7-7 lb 

15.4 lb 

30.8 lb 

* Active Component 

7) The calculated mean May to October concentrations and losses 
per acre are as presented in Table 5.2. 

Table 5.2 

Nutrients Concentrations Loss/Acre 

Total Nitrogen 2.2 mg/l 2.56 lb/acre 

Total Phosphorus h.h mg/l 5.17 lb/acre 

Potassium 8.8 mg/l 10.34 lb/acre
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The nitrogen concentration is somewhat lower than those measured 
in various field tests, while the phosphorus concentration is significantly 
higher (Dornbush, Anderson, and Harms, 1966). (See Appendix D.) Both of 
these concentrations exceed the contaminant concentrations for rivers which 
the Ontario Ministry of the Environment (MOE) considers unpolluted. Appendix 
D provides water quality data from the Sydenham and Thames Rivers to illustrate 
how annual concentration fluctuations occur. Total nitrogen levels have been 
observed to exceed 8 mg/l during spring runoff. 

The calculation of pesticide concentrations is not possible because 
of the lack of current information regarding their transport. There are 
indications (Frank, l978) though that the quantity which eventually reaches the 

waterways is minimal if proper application procedures are employed. Actual 

BOD5 levels are impossible to quantify, even by comparison to adjacent water- 
sheds, since drainage characteristics are not similar. 

A major concern to be resolved is the control which would exist to 

maintain minimum water levels. Depressed water levels in relief drains will 
result in higher water temperatures produced by atmospheric conditions (Morse, 

l972). _|nsufficient information exists to calculate the anticipated increases 
in temperature and their distribution in time. The occurrence of elevated 
water temperatures in conjunction with stagnant water conditions would enhance 
the growth of aquatic insects, but whether they would increase significantly 
in number over the current population is not clear. 

During high lake levels, the gravity gates would be closed to prevent 
intrusion of water back into the drainage ditches. This action necessitates 
the employment of intermittent pumping to maintain low water levels in the 
relief drains. Under the proposed scheme, stations 3h9+000 and 667+000 
would have pump capacities of 500 cfs and 615 cfs respectively, compared 
to present maximum mean annual flows of 210 cfs and l80 cfs, respectively. 
In addition, the Toulouse Relief Drain would be diverted. (See Figures A-7 
and A-8 for alteration details.) 

Based upon the pump capacities and estimated flows, it is assumed
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that the pumps would operate approximately 50 per cent of the time. 
Subsequently, between pump activation periods, the opportunity would exist 
for quiescent water conditions. Unfortunately, no information exists to 

predict the length of time of these still conditions, or the potential for 

developing stagnant water. 
Lowered water levels and lack of lake water intrusion into the 

’relief drains, which would decrease drain storage volume, would hamper the 
drains' ability to dilute contaminated runoff and equalize the quality of 
effluent being emitted at the pump station. 

From a combination of the aforementioned alterations, two significant 
environmental impacts are expected to result: 

l) The current chemical equilibrium of the waters of dyked marshes 
which receive 100 per cent of their level maintaining water 
from the relief drains (Mudroch 5 Capobianco, l978) will be 
disturbed. This situation is now being corrected in the CWS 

National Wildlife Area by the ARDA project. A channel is 

being opened in order to bring lake water to a new pump site, 
thus avoiding the environmental impacts identified above. 

2) The dynamic nature of the shallow water marshes will make certain 
that there is no significant buildup of contaminants at the 

drain outlets, thus ensuring degradation of water quality will 
be minimal. 

Any approval to proceed with projects P3-Cl and P3-C2 should be 
made with caution, since the magnitude of water quality change necessary to 

disturb existing wildlife, fish, and other aquatic biota cannot be predicted 
without further site studies. 

A more detailed evaluation of the environmental aspects of the 

project can be conducted by obtaining information such as the following: 

the percentage of time the pumps will be operating and prediction of time 
periods between pump activation; options available to maintain minimum 
water depths in drains; levels at which backwater gates become operational 
and type of control, manual or automatic; backup systems available in the 

event of mechanical failure, capacity of the system to handle the Spring 
runoff; and specific information pertaining to water levels in all drains 

during minimum pump-induced levels.
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5.4 Projects Ph-B and Ph-C - Sutherland Box 
The improvements scheduled for this project area are remedial 

measures primarily involving the raising and refurbishing of the existing 
extensive dyking systems. As in the East Lake St. Clair dyking proposal, 
no large-scale new dyke construction is proposed in this area. No major 
environmental concerns are raised by the improvements and changes entailed 
inthis proposed dyking project. While no marshes exist within the 
Sutherland Box, the cornfields in that area, as well as adjacent marshlands 
and rivers, serve as important feeding, staging, and/or breeding areas for 
migratory waterfowl. These can potentially be influenced by dyke construc- 
tion and maintenance in the project area. Thus, the same cautions pointed 
out with repect to dyke construction and maintenance in the East Lake St. 
Clair Area shall apply in this situation. (See Sub-section 5.5.) 
5.5 Impact of the Construction and Maintenance Schemes related to Proposed 

Dyking and Associated Flood Control Works 
Significant environmental concerns related to any proposed projects 

are also incurred as a result of the construction practices employed in 

implementing the projects and the maintenance or management schemes 
associated with the operational lifetime of those projects. In the instance 
of the dyking and pumping schemeswhichare proposed in the study area, 
meagre information is available pertaining to construction details or the 
maintenance or management plans for those schemes. None of the reports 
which describe the proposed projects offer outlines detailing construction 
timing and methods, or maintenance and management contingency plans. 
Enquiries about these data needs were addressed to the Project Engineer (I977) 
who, in turn, consulted the members of the Local Steering Committee and 
the engineering consultants for the projects. Unfortunately, very little 
additional information became available as a result of these inquiries. 
We are restricted, conSequently, to expressing the following concerns at 
this time, based on the limited knowledge we have obtained. 

Examination of the consultants' reports and subsequent discussions 
with persons familiar with the past construction and maintenance techniques 
have revealed that certain deleterious practices (e.g., use of aquatic 
dredge spoil from drainage channels and outflows as borrow material for 
dyking, aquatic disposal of dredge spoil from maintenance dredging of
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outflow channels, emergency meaSures, such as utilitzing old cars to breach 
gaps in the dykes, and herbicide application on grassed dyke slopes) are 

prevalent. All have the potential for deteriorating nearshore water 
quality and releasing contaminants into the nearshore or marsh areas. 
In addition to being harmful to wildlife habitat, the deterioration of 
water quality may become detrimental to other uses of the water (e.g, 

swimming and domestic consumption). The magnitude of the environmental 
impacts associated with such practices are unknown because, apparently, 
no monitoring of water quality has been carried out in conjunction with 
these practices. 

The CWS studies (Bryant, I965; Canada, DFE, l973) indicate 
that protection from disturbance is important to the species of fish and 
wildlife that utilize the wetlands as feeding and breeding grounds. Noise, 

due to construction or to increased water traffic or traffic volume on 
improved dyke top roads, should also be viewed as potential hazards to 

wildlife and fish, particularly during breeding and migratory seasons. 
Construction and maintenance works should be kept to a minimum during 
these periods. Construction of the proposed projects, apparently, would 
begin in early spring and be carried as late as possible into the following 
winter season. Thus, we are concerned that the construction period would 
conflict with the spring and fall seasons when protection from disturbance 
is most important. 

Finally,it should be reiterated that information pertaining to 

construction detail for all of the proposed projects, to dyke maintenance 
plans and, in particular, to pumping scheme management procedures is 

currently inadequate to provide conclusive environmental assessment. 
Appendix E has been included as an example of the kind of data that are 
required to make such an assessment.
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6. OTHER CONSIDERATIONS 

6.] Effects of Water Quality Degradation on Wetlands
V 

The conversion of wetlands to agriculture and improvements in land 
drainage and associated agricultural practices have had considerable 
environmental impact in the study area. They have contributed to high 
nutrient concentrations in runoff from the land. “The undeveloped marsh 
contributes a comparatively small amount of P and nitrate (N) during the 
spring runoff relative to that lost from cultivated marsh. When undeveloped 
marsh is dyked and mechanically drained for cultivation, the weight of 
nutrients lost to the main channel is very much increased because the volume 
of water pumped off the marsh into the channel is so much more than occurs 
naturally.” (Nicholls and MacCrimmon, l97h, p.31.) 

In similar agricultural watersheds throughout50uthwestern Ontario, 
the ever-increasing use of new and varied fertilizers and pesticides has 
been reponsible for the increasing concentrations of nutrients and pollutants 
in agricultural runoff. Subsequently, there has been deterioration of 
water quality in the drainage ditches where runoff accumulates, (Bolton et al., 
1970; Frank and Ripley, I977; and Found, Hill,and Spence, 1976). Unfortunately, 
in the study area, no monitoring of the present or past situation appears 
to have been done, and there are little or no quantitative data available 
to describe past or present quality of the effluent or quantity of outflow 
at any particular point in space or time. 

As noted above, nutrients, pesticides, and other pollutants from 
agricultural fields in the study area enter the environment principally 
through surface and subsurface runoff, which is collected in a network of 
drainage ditches. The drainage channels discharge their contents into the 
nearshore area of Lake St. Clair where open lake marshes occur. Water is 

also pumped from the nearshore area of the lake or directly from the 
drainage channel to maintain water levels for dyked marshes, as was the case 
with the CWS marsh. 

At the present time, studies indicate that Lake St. Clair water 
quality and the water quality in selected marshes in Lake St. Clair has 
remained reasonably high. However, these studies also indicate that trace 
metals and pesticides tend to accumulate in sediment particles, in the
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marshes and mid-lake settling basin, and in the roots and the tiSSues of 
marsh plants (Mudroch and Capobianco, l978; Frank and Holdrinet et. al., 1977 
and Thomas, Jacquet and Mudroch, l975). 

It should be recognized that the addition of nutrients, pesticides 
and other pollutants, which have accrued during a century of agricultural 
development in the study area, are placing considerable stress on the 
inherent ability of the natural aquatic ecosystem to maintain equilibrium. 
For this reason, additional loadings or loadings of increased concentration 
have_the potential for disturbing that equilibrium within the marsh or 
nearshore aquatic ecosystems. Such disturbances could, for example, bring 
about the elimination of important food sources for waterfowl in the study 
area and thousands of migrants could potentially be affected (Canada, DFE, 
I973). In the same vein, the elimination of a particular food source or 
cover or the deterioration of water quality could seriously harm fish pro- 
duction in the marshland shoal areas of East Lake St. Clair. 

When pesticides and trace metals accumulate in the aqueous environ- 
ment in either plants or sediments, biomagnification within the food chain 
and cumulative uptake with growth becomes a problem. Documentation of this 
phenomenon is available for mercury in the Ontario environment (Pascoe and 
Stewart, l977), but scientis have little similar information for pesticides 
in palustrine environments. Furthermore, disturbance of the sediments, such 
as dredging for construction or maintenance purposes, will cause the resu- 
spension of such toxic elements making them available again to non-rooted 
aquatic flora, aquatic fauna, and to transport. 
6.2 Historical Perspective 

During the century following initial settlement, the thrust has 
been toward agricultural production and protection of agricultural land 
from flooding, with little concern about their environmental implications. 
For that reason, records of environmental disturbances due to land reclama- 
tion and dyking in southwestern Ontario are limited, and useful baseline 
data on the study area are meagre. However, some observations about 
obvious stresses and changes in the area's ecosystems can be made. 

Dyking was the initiator for some environmental changes but the 
environmental consequences which accompanied the installation of artificial
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drainage schemes and large-scale reclamation of land for conversion to 
agriculture were much more serious and extensive. Perhaps the most notable 
of the undesirable environmental occurrences has been the elimination of 
thousands of acres of marshes, especially along the Lake St. Clair shoreline 
in Dover Twonship and the conversion of these lands to agriculture. In 
East Lake St. Clair (i.e., Dover Township south of the Sydenham River), 
approximately 22,500 acres of marshland have been eliminated; only ZLEQQ 
acres of a potential 30,000 acres remain (McGeorge and Barry, l975). All 
of the marshes in the Sutherland Box have been eliminated, but acreages are 
not available. Such wholesale elimination of wetlands represents not only 
a reduction in the production, migration, or wetland habitat for numerous 
fish and wildlife species but a loss of opportunity for recreation (e.g., 
fishing, hunting, and viewing), scientific study, and economic activity 
(e.g., trapping and tourism). 

The surviving marshes of the study area are extremely important 
as fish and wildlife habitats, particularly as staging and feeding areas 
for migratory waterfowl. (See Appendix B.) Studies and maps of private 
and public marshes in the Lake St. Clair area indicate that over 90 per 
cent of the study area marshes are privately owned and that both public 
and private marshes are managed for waterfowl and muskrat production. 
Furthermore, over 50 per cent of these wetlands are dyked and over 80 per 
cent experience some artificial water level control(Bryant, l965). 

Permanent wetlands are quickly disappearing throughout Ontario; 
all of the marshland on Lake St. Clair, of which the study area marshes 
comprise 20 per cent, is considered one of the most important remaining 
examples of the wetland environment in the Province (Ontario, MNR, l975) 
and of continental importance for migratory birds (waterfowl). In the 
local context, the remaining wetlands in the study area are similarly 
significant because they represent only a small remainder of the original 
marsh acreage. 

Environmental changes imposed by land reclamation and agriculture 
have been occurring in the study area for over a century. While each 
individual project has perhaps not had extensive environmental impact, the 
cumulative effects of a number of projects have induced wholesale local and
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regional environmental change. 
Even now there are only limited scientific attempts to monitor 

and document the less obvious stresses on the area's ecosystems and how 
they might affect wildlife habitat and human health and activities. In 

this light, it is obvious that each proposal must be evaluated with great 
care to determine if the consequent stresses may upset the system's 
equilibrium thereby causing irreversible damage to natural and human 
environment. 

Furthermore, the added security of improved flood protection has 
made this land desirable for intensive agricultural development. Further 
passage of time might make this land desirable for urban and residential 
uses. Whereas current legislation prohibits such a change in resource 
allocation, future pressure for urbanization may not.
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‘ PROPOSED PUMPING STATIONS

~ outlet 20.690 ha. pump capacity 615c.f.s. ~ ~~ \ Estimated Drainage / Areas 
Lake 
St. 
Clair ~ 

~~ 

29,450 ha. 
Rivard 
McFarlane 
Toulouse

~ 

outlet Sta. 349 + 000 Pump capacity 500 c.f.s. ~~ 
FIGURE A'5 

NOTE: Area I presently has ‘3 pumps 
Area 2 presently has 58 pumps
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B. LAKE ST. CLAIR MARSHES 

The Lake St. Clair marshes (see Figure 8-1), of which the marshes 
in Dover Township comprise 7,500 acres, include extensive areas of marshes 
extending from Walpole Island in the north, along the eastern shoreline of 
Lake St. Clair, to Bradley Marsh in the southeast. These marshes comprise 
34,000 acres and constitute 50 per cent of the total marsh acreage in the 
southern Great Lakes system. Their capability for the production of water- 
fowl ranges from high to moderately high, but more importantly, these 
marshes represent a critical staging area for migratory waterfowl (Canada, 
DFE, 1973). Being central to Atlantic and Mississippi flyways, they harbour 
a significant portion of North America's waterfowl during spring and fall 
migrations. The stopover period comprises 93 days in the spring (i.e., 
March 1 to June l) and 139 days in the fall (i.e., August 16 to January 1) 

(Canada, DFE, i973, p.3). The estimated number of birds using the marsh 
at any one time is over 100,000, a figure which, at peak migration, rises 
to over 1 million. Table 8-] and 8-2, respectively, show waterfowl use of 
marsh areas and waterfowl days per acre. 

CWS biologists believe that among the factors responsible for 
the use of this area by large numbers of waterfowl are not only geographical 
location, but also availability of the wide variety Of quality duck foods 
in the bays where diving ducks can feed without disturbance, and the prox- 
imity to extensive acreages of corn which provide food for dabbling ducks 
and whistling swans. The biological productivity of this area can be 
critically impaired by any measure which may disrupt essential portions of 
the food chain, even though waterfowl may not be in the area at the time 
such events occur. The elimination of a particular plant or animal food 
from a critical feeding area could potentially affect thousands of mignants. 
There are 3 sectors of the Lake St. Clair marshland which the CWS views as 
beingcritical to the well~being of certain species of diving ducks including 
2 threatened species (canvas back and redhead). In order of importance the 
CWS (Canada, DFE, l973) lists these as Big Point Marsh, Ste. Anne's Bay, 
and Mitchell Bay. Their relative importance is related more to the pro- 
tection from disturbance than to major biological differences.
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As Figure 8-2 indicates, the Lake St. Clair shoreline and marshes 
are also productive as spawning and nursery areas fdr a variety of commercial 
and sport fish. Among the sport fish which have been documented by the 
Ontario Ministry of Natural Resources (l972) as using the shoals and marshes 
are yellow perch, yellow pickerel, and small mouth bass, maskinonge, 
northern pike and panfish. These species spawn in the spring and the young 
feed on water insects and plankton in the shallows and marshes. 

Much of the marshland is artificially dyked and virtually all is 

managed for waterfowl hunting and muskrat production. Table 8-3 demonstrates 
that over 50 per cent (19,000 acres) of the approximately 34,000 acres of 
Lake St. Clair marshlands are dyked while nearly 80 per cent (about 29,000 
acres) experience some water-level control. 

Over 20 private hunt clubs exist in the area. The private marshes 
provide an average of 5,000 hunter days for waterfowl resulting in an annual 
kill of over 20,000 birds. Public marshes support less hunting recreation 
but the annual kill is estimated at over l2,000 birds. (Ontario MNR, chat- 
ham District. September: 1975)' The marshes are also significant recrea- 
tional areas for fishing, wildlife viewing and for scientific study. Since 
the Lake St. Clair marshland represents but a small remnant of what was 
once totally submerged land and, because of its importance to migratory 
waterfowl, the Ontario Ministry of Natural Resources recognizes it as a 

natural habitat which should be protected and maintained. To ensure this 
protection, this Ministry has designated these marshes as a sensitive area 
(Ontario MNR, l977).
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C. OVERVIEW OF THE GENERAL IMPACT OF 
DYKING AND LAND DRAINAGE IN ONTARIO 

HISTORICAL PERSPECTIVE 

Dyking in Ontario has a strong historical affiliation with 
agricultural development in the Province. Its primary function is flood 
control and, in this capacity, dyking forms an integral part of numerous 
agricultural land drainage schemes. 

Therefore, in an assessment of the environmental impacts of 
dyking and flood control projects on agricultural lands, it does not suffice 
to examine only the direct effects of the construction, operation and 
maintenance of dykes; the impacts of related improvements in agricultural 
land drainage schemes should also be studied. For example, increased 
confidence in the effectiveness of new and reconstructed dykes might result 
in increased land drainage, implementation of more comprehensive pumping 
schemes, conversion of more land, possibly marshes, to agriculture, and 
more intensive farming and settlement in the floodplain. 

This overview presents the general impacts of dyking and land 
drainage at a local and regional scale. It also discusses the problems 
encountered in the preparation of an environmental assessment of such 
projects. 
C.l Historical Perspective 

Agricultural land drainage in Ontario dates back to the mid-19th 
century when early settlers began to channelize Ontario streams to improve 
agricultural drainage. During this period, dykes were constructed by 
individual landholders for flood control in areas prone to spring floods. 
As settlement increased artificial drainage and reclamation schemes became 
necessary. Dykes comprised an essential part of these drainage systems, 
with the result that individual dykes were connected to form continuous 
embankments along the shoreline of major drainage channels, rivers and 
lakes. Such embankments are particularly in evidence in low-lying and 
marshy areas along the Great Lakes'shorelines (e.g., the eastern shoreline 
of Lake St. Clair, the southwestern shoreline of Lake Erie in Kent County- 
Harwick Township and Essex County- Mersea Township). These dykes were 
generally not well constructed in terms of height and stability. 
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In recent years, it has become apparent with the rise in 

agricultural land values, that improved flood protection is required. 
Subsequently, numerous government assistance programs for agricultural 
land drainage and for the protection of agricultural lands from flooding, 
have been implemented. These included the Drainage Act, the Tile Drainage 
Act, A.R.D.A. Drainage Assistance, Special Agricultural Drainage Assistance, 
Capital Grants for Farm Development Program and the Canada-Ontario Agreement 
for Dyking and Flood Control Works in Southwestern Ontario. Through the 
programs, funds were made available for dyke construction, improvement and 
realignment as well as for the upgrading of agricultural drainage by means 
of the installation and improvement of tile systems, drainage channels and 
pumping works. Unfortunately, these same programs did not provide a 

mechanism to ensure that the drainage and flood controlimeasures, which 
they assisted, did not have unacceptable environmental consequences. Moreover, 
while considerable data exist that indicate the direct agricultural benefits 
attributable to land drainage, comparatively little information is available 
concerning its effects on the hydrological, biological and social systems. 
C.2 Overview of Environmental Impacts 

The environmental effects of land drainage on ecosystems are 
seldom considered and imperfectly understood. Traditional concerns have 
related to the engineering aspects and effectiveness of dykes and land 
drainage schemes, and have demonstrated a total disregard for the environ- 
mental consequences of such projects. Yet, as early as the l9h05,”problems 
of flooding, low summer flows, falling well levels and declining numbers 
of land and water game were identified as related to land and water mis- 
management and to misuse of drainage legislation to drain marginal agricultural 
areas“ (Kettel.s Day, 197A, p.336).

' 

The relevant literature cited in the preceding bibliography_has 
pointed to a number of studies which examine the general environmental 
implications of land drainage. Generally, these give speculative accounts 
about or hypothesize what the expected environmental consequences might 
be at different geographical scales. Few factual and documented accounts 
of environmental impacts of land drainage appear to exist. In this 
literature, no mention has been made of the environmental effects of dyking, 
not even in the context of its role in agricultural drainage schemes.
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No study was found duringthe literature search that specifically examined 
the impacts of dyking. 

Most studies advocate that the environmental impacts of land 
drainage should be treated attwolevels of significance: 

1) those relating to the local impacts of individual projects; and 

2) those of significance over a larger area (e.g., region or 
province). 

C.2.i Local-Scale Impacts 
The complexity of the interrelationships among the physical and 

biological components of the environment makes local-scale impacts of 
agricultural land drainage difficult to predict. Figure C-l presents a 

“Model of Local Impacts of Land Drainage”. The direct, local-scale impacts 
are also summarized on Figure C-2 in a less complex format. 
C.2.2 Large-Scale Effects 

Large-scale effects of land drainage are also summarized in 

Figure C-l,and Figure C-2 presents a model of these impacts. 
Regional impacts of land drainage manifest themselves in a number 

of ways. The two types of effects which tend to result in the most serious 
large-scale environmental impacts are also, unfortunately, the most diffi- 
cult to treat scientifically: 

l) cumulative effects of a number of individual projects; and 
2) effects of projects on downstream residents or communities. 
At thewlarge-scale,the aggregate effects of local drainage impacts 

tend to produce a different set of relationships from those evident at the 
local-scale. Virtually no scientific endeavours have been made to measure 
cumulative effects. Literature sources point to the unreliability or total 
unaVaiiability of relevant data as being the major reasons why scientific 
analysis has not been attempted. 

Impacts of individual projects or of an aggregate of projects 
may lead to serious environmental consequences on downstream communities. 
The difficulty lies in proving a cause-and—effect relationship between 
drainage/dyking projects and downstream damage. in this realm of concern, 
there is also a paucity of documented evidence and studies. Moreover, 
mechanisms to compensate downstream communities do not exist.
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C.3 Conclusion 
0n the basis of available information and their own expertise, 

investigators of the environmental effects of land drainage conclude that 
the most important impacts of agricultural land drainage relate to 
cumulative effects of several projects and the drainage of wetlands. Large- 
scale, aggregate effects may ultimately be responsible for changes in the 
stability of ecosystems and in other major environmental characteristics. 
The importance of wetlands, as part of the total sustaining environment, 
is such that the use of a wetland for agriculture will effect substantial 
changes over a considerable surrounding area, particularly with respect to 
wildlife (Found, Hill 8 Spence, l974). Elimination of wetlands by 
drainage tends to affect both ecosystem diversity and stability in rural 
areas. 

Finally, most literature souces agree that the following difficulties 
are most commonly encountered in the endeavours to prepare an environmental 
assessment of land drainage in Ontario: 

I) The unreliability or total lack of relevant baseline data. 
(Monitoring of the environmental changes that might be attri- 
buted to land drainage does not occur.) 

2) The lack of methodologies for dealing with the environmental 
impacts of such projects, in particular, with the downstream 
and cumulative effects. (A better understanding of the 
interrelationships between drainage effects and the local-and 
large-scale ecological elements is required.) 

3) The mechanism to ensure that environmental consequences of 
such projects are studied is inadequate, as is the funding 
for these environmental assessments. 

All studies stress the urgency for environmental monitoring 
programs for land drainage projects and recommend that environmental impact 
studies be carried out on all impending projects of this nature. 
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D. WATER QUALITY DATA FROM AGRICULTURAL BASINS 

Table 0-] summarizes water quality measurements conducted on the 

Sydenham River in the northern portion of the study area, and the Thames River 

to the south of the study area during l97h. Since the agricultural charac- 

teristics of these two areas reflect those of the study area, they will be 

taken as indicators of water quality conditions in the study area. These 

water quality data can be projected to indicate probable contaminant con- 

centrations and temporal distribution of pollutants in the study area drainage 

ditches. 
Table 0-2 , which is adapted in a modified form from an article by 

Dornbush (l966), tabulates the nutrient concentrations measured in surface 
runoff from agricultural field tests in the United States. These figures 
are presented to illustrate that the estimated nutrient concentrations in 

runoff are similar to those actually observed. 
Table 0-3 summarizes the precipitation data for Wallaceburg and 

Chatham. Since the study area lies between those two locations the average 

of the precipitation at Wallaceburg and Chatham was calculated to represent 

the study area precipitation.
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SURFACE WATER RUNOFF QUALITY 

Table D-2 

(After Dornbush, l966) 

LAND USE NITROGEN PHOSPHORUS 

Farmland 7.0 lb/acre/yr 0.h lb/acre/yr 

Diversified Farming 2.5 - 24.0 lb/acre/yr 0.9 - 3.9 lb/acre/yr 

Research Plots 3.] - 6.h lb/acre/yr 0.03 - 0.2l lb/acre/yr 

Farmland 8.h lb/acre/yr 0.07 lb/acre/yr 
Irrigated Field 3.] lb/acre/yr 0.07 lb/acre/yr 
Research Plots 3.9 lb/acre/yr 1.2 lb/acre/yr 
Farmland l.3 - 20.3 mg/l 0.26 lb/acre/yr 
Farmland 12.9 - 33.2 mg/] ...............
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ELEMENT .11! STATION 
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CLIMATIC DATA 
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33 

26 132 3 

1.62 27.61 8 
7.9 33.2 3 

2.20 30.77 8 

DEC YEAR TYPE 

1.00 3.95 1 

0.0 12.0 1 
56 

1.05 3.95 1 
56 

5 B9 3 
6 19 3 
9 107 3 

DEC YEAR TYPE 

23.3 33.1 2 
33.2 33.3 2 
23.3 30.0 2 

32 103 1 
33 

-1o -19 1 
3. 

23 121 2 

1.39 21.30 2 
3.1 33.1 2 

2.33 31.39 2 

1.33 3.23 1 
33 

10.5 16.5 1 

1.66 6.23 1 
33 

7 102 2 
6 29 2 

12 126 2 

mospheric 
Temgerature and Precipitation 1961-1970. 
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E. EXAMPLE OF 
CONSTRUCTION, OPERATION AND MAINTENANCE DETAILS 

E.l Construction Details 
The following items should be outlined where applicable: 

a) 

b) 

c) 

e) 

f) 

9) 

the method and timing of construction for each part of the 
proposal; 
dredging requirements; fill, berths, turning basins; dredge 
spoil disposal; 
the place and method of acquisition of local building 
materials (e.g., borrow pits, quarries, water supply, waste 
water disposal, and any other requirements of the proposed 
type of development); 
location of new access roads, and use of existing roads and 

other transportation facilities; 
location, duration, size and services of construction camps; 
interruption to or alteration of natural processas (e.g. river 

flows, lake levels) and shoreline processes (e.g., erosion 
and accretion) in terms of timing and other pertinent 
variables; and 
any effluents, emissions, noise or aesthetic factors caused 
by the construction. 

E.2 Operation and MaintenanCe 
The following items should be detailed: 

a) 

b) 

c) 

d) 

the important timing and other commissioning details of the 
proposal; (e.g., estimated life of project); 
the volume, timing, composition, and other details of 
effluents, noise and solid waste disposal; 
estimated spill frequencies based on examination of similar 
facilities; 
any interruption to natural processes such as river flows, 
air movements, ground water regimes, lake levels and the 
regimes caused by the operation in terms of timing, space 
and magnitude; 
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Source: 

e) 

f) 

g) 

anticipated maintenance dredging requirements and disposal 
procedure; 
plans for surveillance and monitoring of environmental 
effects; and 
contingency plans, supporting physical resources and training 
programs which are proposed to deal with environmental 
emergencies. 

Environmental Assessment Panel Chairman. “Guidelines for the 
Initial Environmental Evaluation.“ October, l976 pp. l39-lhl. 
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