
























































 

Lower Thames Valley Conservation Authority 
100 Thames Street, Chatham, Ontario,  

N7L 2Y8  
 

phone 519-354-7310, fax 519-352-3435 

St. Clair Region Conservation Authority 
205 Mill Pond Cres.,  Strathroy, Ontario, 

N7G 3P9 
 

phone 519-245-3710, fax. 519-245-3348 

Upper Thames River Conservation Authority 
1424 Clarke Road, London, ON 

N5V 5B9 
 

phone 519-451-2800, fax 519-451-1188 

Thames – Sydenham and Region 
c/o Upper Thames River Conservation Authority 

1424 Clarke Road, London, ON, N5V 5B9 
November 12, 2010 
 
Dear reader 
 
Re: Lower Thames Valley Amended Proposed Assessment Report posted for comments 
 
The Thames-Sydenham and Region Source Protection Committee (SPC) has posted the enclosed Lower 
Thames Valley Amended Proposed Assessment Report for review and comment by stakeholders. 
Comments received through the first posting (Draft Proposed Assessment Report) were considered by 
the SPC and that report was revised. Comments received in response to the second posting (Proposed 
Assessment Report) were forwarded to the Ministry of the Environment (MOE) with the submission of 
the Proposed Assessment Report. Based on directions received from MOE, the Proposed Assessment 
Report has now been amended to result in this Amended Proposed Assessment Report for the Lower 
Thames Valley Source Protection Area.  Following consultation on this report it will be forwarded to the 
MOE, along with any comments, for approval. 
 
The recent amendments to the report have helped fill some of the data gaps identified in the Proposed 
Assessment Report. These include the delineation of an intake protection zone (IPZ) for the West Elgin 
emergency intake, and an update of the IPZ for the West Elgin primary intake with better drainage 
information. Also additional threats and risk assessment work has resulted in the identification of a few 
more potential significant drinking water threat activities in the Ridgetown and Highgate Wellhead 
Protection Areas (WHPA). New mapping products have been added to the report to show managed 
lands, livestock density and impervious surfaces in Highly Vulnerable Aquifers (HVA) and Significant 
Groundwater Recharge Areas (SGRA). The changes included in this report are summarized in Appendix 
4.  Local consultation will be conducted with those affected by the amendments to the Proposed 
Assessment Report.  
 
The Amended Proposed Assessment Report for the Lower Thames Valley Source Protection Area 
represents the next significant milestone in the SPC’s progress in the completion of the first Source 
Protection Plans for the Thames-Sydenham and Region. The SPC realizes that this report is a “living 
document” which will need to be updated and amended as more information becomes available.   
 
Yours truly, 
THAMES-SYDENHAM and REGION 

 
Robert Bedggood, Chair 
Source Protection Committee 

 
 http://www.sourcewaterprotection.on.ca/   Page 1 of 1 
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2.0 Watershed Characterization  

Justice O’Connor recommended that watershed-based Source Protection Plans be developed. 

The recommendations were part of the inquiry which investigated the May 2000 bacterial 

contamination of the Town of Walkerton’s water supply. Compiling a summary of information 

pertinent to drinking water sources is one of the first steps in developing a Source Protection 

Plan. 

 

Under the Clean Water Act (2006), the Assessment Report must identify all subwatersheds in 

the source protection area and characterize the water quality and quantity across the 

watershed. The Regulations and rules under the Clean Water Act (2006) require that the 

physical and human geography also be characterized.  This information is contained in a 

watershed characterization report. 

 

2.1 Watershed Characterization Report 

The Watershed Characterization Report for the Thames Watershed and Region, completed in 

2008, is based on information available at the time.  Updated characterization information is 

included in other sections of the Assessment Report.  Some of the water budget related 

mapping products are available in the Conceptual Water Budget, which is included as an 

appendix to the Assessment Report. 

 

The Watershed Characterization Report summarizes information on the physical, social and 

economic characteristics of the Thames Watershed & Region. It reviews surface water and 

groundwater quality, and summarizes known issues and concerns pertaining to drinking water 

sources. A series of maps help to illustrate the information presented in the report. Each of the 

components of the watershed characterization report will be described in the sections that 

follow.   
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The summary of the Watershed Characterization Report for the Thames Watershed and Region 

is included in Appendix 5 in the Lower Thames Valley and Upper Thames River Source 

Protection Area Assessment Reports; complete with all maps.  The entire Watershed 

Characterization Report is available on compact disk (CD). 

 

2.2 Data Sources  

A wide range of data sources have been used as resources to prepare the Watershed 

Characterization Report and the accompanying maps. Data used to characterize the Thames 

watershed is provided in the Table 2-1 below.  

 

Table 2-1 Watershed Characterization Report Data Sources 
Component Data Source 

Bedrock Geology Waterloo Hydrogeologic. 2005. Six Conservation Authorities FEFLOW 
Groundwater Model: Conceptual Model Report. 

Surficial Geology Waterloo Hydrogeologic. 2005. Southwestern Region Edge-Matching Study. 
Surficial Geology of Southern Ontario. Ontario Geological Survey 
Miscellaneous Release –Data 128. 

Physiography Chapman, L.J. and D.F. Putnam. 1984. The Physiography of Southern 
Ontario, 3rd edition. 

Soils Information Ontario Ministry of Agriculture and Food and Agriculture Canada, Soils Ontario 
Version 1.0. 
Ontario Soils Surveys 

Groundwater 
Hydrogeology 

Waterloo Hydrogeologic. 2005. Six Conservation Authorities FEFLOW 
Groundwater Model: Conceptual Model Report. 
Waterloo Hydrogeologic. 2005. Southwestern Region Edge-Matching Study. 
Municipal Groundwater Studies. MOE. 

Surface Water 
Hydrology 

Ontario Ministry of the Environment and Ontario Ministry of Natural Resources. 
1975. Thames River Basin Water Management Study.  
Stream Gauge Data. 
Ontario Ministry of Agriculture and Food and Agriculture. 
Municipal Drain Classification (Fisheries and Oceans Canada project) data. 
UTRCA. 1991. Dam Inventory and Reservoir Assessment. 

Naturally 
Vegetated Areas 
 

Ministry of Natural Resources Aerial Mapping 2001 and 2003. 

Aquatic Ecology Species at Risk Recovery Plan. 
Fisheries and Oceans Canada.  
Ontario Ministry of Natural Resources. 
Royal Ontario Museum. 
Ontario Ministry of the Environment. 
COA and COA partners - Thames River Habitat Assessment and Monitoring 
Program.  
Thames watershed Species at Risk data from Cudmore, B., C. A MacKinnon 
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Table 2-1 Watershed Characterization Report Data Sources 
Component Data Source 

and S. E. Madzia. Dec. 2004. Aquatic Species at Risk in the Thames River 
Watershed, Ontario. Canadian Manuscript Report of Fisheries and Aquatic 
Sciences. 2707. 
Thames River Recovery Team. 2004. Recovery strategy for the Thames River 
Aquatic Ecosystem: 2005-2010. December 2004 Draft. 145 pp. 
Natural Heritage Information Centre 

Human 
Characterization 

Statistics Canada. Censuses of Population, 1901-2001 and 1996-2006. 
Indian and Northern Affairs Canada website: http://ainc-inac.gc.ca 
Ontario Ministry of Finance Ontario Population Projections, 2006-2031. 
Municipality Official Plans. 
Ministry of Environment. June 1991. Waste Disposal Site Inventory. 
Census Canada. 
Ontario Ministry of Agriculture and Food and Agriculture. 

Drinking Water 
Sources 

Ministry of Environment Permit To Take Water (PTTW) database. 
Municipal Groundwater Studies. MOE. 

Water Quality Provincial Water Quality Monitoring Network. 
Provincial Groundwater Monitoring Network. 
Drinking Water Surveillance Program. 
Drinking Water Information System. 
Annual Drinking Water System Reports. 
Ministry of Environment Inspection reports. 
Water treatment plant laboratory data. 
Ambient Groundwater Chemistry Study of the Thames River and St. Clair 
Region Watersheds. Waterloo Hydrologic Incorporated, 2008.  

 

2.3 Components of the Watershed Characterization Report 

2.3.1. Watersheds and Subwatersheds 

The source protection area (SPA) watershed boundary within the source protection region 

(SPR), as well as the subwatersheds within the SPA, are identified and described.  The Thames 

watershed and region is comprised of the Lower Thames Valley Source Protection Area 

(LTVSPA) and the Upper Thames River Source Protection Area (UTRSPA). Map 1-1 in 

Appendix 1 illustrates the Thames-Sydenham and Region boundary and the Source Protetcion 

Area watershed boundaries within the Region. 

 

The Lower Thames Valley Source Protection Area includes those lands draining into the 

Thames River from the community of Delaware to Lake St. Clair. It also includes the lands that 

drain into Lake Erie lying south of the lower Thames River subwatershed and a small triangle of 

http://ainc-inac.gc.ca/�
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land north of the mouth of the Thames draining directly into Lake St. Clair. The Lower Thames 

Valley Source Protection Area covers approximately 3,274 square kilometres.   

2.3.2. Physical Geography 

This component describes the location and types of natural vegetative cover, aquatic habitats, 

and species habitats within the source protection area that are on the Species at Risk in Ontario 

List. It also describes the history, structure and composition of the surface, just below the 

surface, and deep beneath the surface (geology). In addition, this component describes natural 

landscape features (physiography), soil types, and surface shape and features (topography). 

Water movement on the surface (surface hydrology), such as rainfall, and water movement 

below the ground (groundwater hydrogeology), and climate, including air temperature and 

flooding are also included. A few details are given below but do not provide a complete picture 

of the characterization. For accurate descriptions, refer to the Thames Watershed and Region 

Watershed Characterization Report (2008). 

Geology, Physiography and Soil Types 

Bedrock is the rock formation deep under the ground, over which lies the overburden rock 

formation. In the Lower Thames Valley Source Protection Area, the bedrock topography is 

slightly depressed in the Chatham area between Lake St. Clair and Lake Erie, and is commonly 

called the 'Chatham Sag'. The bedrock geology formations in this source protection area are 

mainly the Hamilton group (shale and limestone) and Kettle Point (organic rich shale with silty 

shale). The surficial geology (physiography) is influenced by the type and nature of overburden. 

Map 7 in Appendix 5 shows the Thames watershed physiography.  In the Lower Thames Valley 

Source Protection Area, diamicton/till and silt dominate. Ridges of gravel are seen around the till 

moraine, near the communities of Ridgetown and Highgate. In the Lower Thames Valley Source 

Protection Area, 'silt & clay' type of soil is predominant (51%), with sand loams (24%) and 'silt & 

clay loams' (12%) following.  

Topography, Hydrology and Hydrogeology 

The lower portion of the Thames River consists of flat plains of clay and sand. Downstream of 

Chatham, the river is so shallowly entrenched below the old lake plain that dykes are 

constructed to control flooding of the adjacent lands. The ditches that drain the farmland in the 
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Chatham area are often pumped to their outlets since there is limited flow by gravity over the flat 

terrain. In the lower portion of the Thames River, the flow is 60% surface runoff and 40% 'base 

flow'. Base flow includes contributions from groundwater, tile drains, flow augmentation from 

reservoirs and treated sewage effluent discharge. An aquifer is a water bearing layer under the 

surface, which can be tapped by drilling groundwater wells. The depth of the bedrock aquifer to 

the surface is shown in Map 12 of Appendix 5.  

 

Hydrology and climatic conditions are monitored locally by a combination of Environment 

Canada monitoring stations, including one at Chatham in the Lower Thames Valley Source 

Protection Area. From plotting 10 year running averages over the data years of 1950 to 2005, 

an increase in the precipitation linear trend line is seen at Chatham. 

Natural Vegetative Cover 

Wetlands make up 49.7 square kilometres or 1.5% of the LTVCA watershed area, as shown in 

Map 23b of Appendix 5. There are approximately 426 square kilometres of woodland/forest 

cover within the entire LTVCA watershed, equating to 13% of the total watershed, as shown in 

Map 25b of Appendix 5. Table 2-2 shows the distribution of wetland and woodlands in the 

LTVSPA subwatersheds. 

 

Table 2-2 Distribution of Wetlands and Woodlands within the LTVSPA 

LTVSPA Subwatershed 
Area 

(sq km) 
Wetland 
(sq km) 

Wetland 
(%) 

Woodland 
(sq km) 

Woodland 
(%) 

Thames River subwatershed 2,280 11.6 0.5 279.8 12.3 

Lake St. Clair subwatershed 174 12.6 7.3 1.5 0.9 

Lake Erie subwatershed 820 25.5 3.1 145.0 17.7 

Entire LTVSPA Watershed 3,274 49.7 1.5 426.3 13 

 

The area of land adjacent to streams is often called the riparian zone or buffer zone. Within the 

LTVSPA watershed, both urban and rural land uses have resulted in a loss of a vegetated 

riparian zone of forested, prairie habitat and wetland land forms. In some areas of the region, 

streams have been diverted, straightened and vegetation removed from the entire length and 

width of the channel. In the eastern part of the LTVSPA, there are many incised watercourses 

that cut through the higher elevation surrounding lands. These result in extensive riparian cover 
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as these ravines are unsuited for urban or rural development. Thus, Elgin and Middlesex 

Counties have more stream corridor vegetation than Essex and Chatham-Kent. Also, both Elgin 

and Middlesex Counties have tree cutting bylaws, while Essex and Chatham-Kent have no 

means of woodlot protection. From approximately Thamesville west to the mouth of the Thames 

River at Lake St. Clair, the drop in gradient is minimal as there is almost no slope. This low 

gradient has resulted in minimal buffers adjacent to stream systems as the land adjacent to the 

watercourses is more accessible. Channels that used to meander or form wetland pockets have 

been straightened to allow for straighter row-cropping and low areas drained and filled in for 

urban development. From historic records, it is known that very little to no riparian forest cover 

was present downstream of the City of Chatham. 

 

The Rondeau Provincial Park and the St. Clair National Wildlife Area are two designated 

Significant Protected Areas. These areas are protected from developmental changes that could 

alter their natural characteristics. 

 

Aquatic Ecology and Habitats 

In the Thames Watershed & Region, the wide variety of habitats, favourable climate, nutrient-

rich waters, and connection with the Great Lakes result in a particularly diverse aquatic 

community. The Thames River and its tributaries support one of the most diverse fish 

communities in Canada. Records exist for approximately 94 fish species in the Thames River 

subwatershed, which represents more than half of all of Ontario’s 165 species. Table A5-1 

(Appendix 5 Addendum) lists the fish species recorded in the Thames River subwatershed. 

There have been 39 fish species found in the Lake St. Clair tributaries and 57 species in the 

Lake Erie tributaries of the LTVSPA watershed. Table A5-2 (Appendix 5 Addendum) lists the 

fish species in the Lake Erie Tributaries of the Lower Thames Valley SPA, while Table A5-3 

(Appendix 5 Addendum) lists the fish species in the Lake St. Clair Tributaries of the Lower 

Thames Valley SPA. Table A5-4 (Appendix 5 Addendum) lists the mussel species found in the 

Thames River. 

 

Aquatic invertebrates, especially the benthic macroinvertebrates (BMI) that inhabit watercourse 

substrates, are abundant in all Thames reaches and tributaries. BMI communities consist of 
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insect larvae, aquatic worms, crustaceans, and many other species. Most have fairly well known 

tolerances to pollution and disturbance. Table A5-5 (Appendix 5 Addendum) lists the benthic 

species commonly found in the Thames River and tributaries.  

 

Introduced fish species found in the Thames such as the common carp and round goby are 

considered invasive species. In the Great Lakes, native freshwater mussel populations have 

been decimated by zebra mussels (from certain water bodies in Asia).  

 

In the Lower Thames Valley Source Protection Area (LTVSPA), there are approximately 1,950 

drainage works constructed under the Drainage Act of Ontario. In order to classify these drains, 

the Authority undertook approximately 850 habitat assessments on these drains, temperature 

assessments at a total of 45 sites and fish sampling at 36 locations. There are 328 warm water, 

one cold water and 513 intermittent habitat classifications. 36 of those assessments suggested 

that further information regarding fisheries was required. 19 of the 36 sites sampled for fish were 

found to provide suitable habitat and water quality for sensitive species. Table 2-3 lists the fish 

sampling results of the 36 sites sampled in the LTVSPA. Map 26 of Appendix 2 shows the fish 

sampling locations. Table 2-4 shows the results of the habitat and temperature assessments. 

 

Table 2-3 Fish Sampling Results from Drain Classification Project in the LTVSPA 

1 site with a salmonid present (Rainbow Trout)  

11 sites with top-level predators (Northern Pike, Smallmouth Bass, Largemouth Bass, Yellow 
Perch) or top-level predator indicator species (Rock Bass, White Crappie)  

23 sites with baitfish only  

1 site with no fish present  
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Table 2-4 Habitat and Temperature Assessments in the Lower Thames Valley SPA 

Municipality Township 
Permanent 

Flow 
Intermittent 

Flow Cold water Warm water

Camden 7 2 0 9 

Chatham 10 5 0 15 

Dover 28 14 0 42 

Harwich 25 110 0 135 

Howard 31 65 0 96 

Orford 33 27 0 60 

Raleigh 38 44 0 82 

Romney 0 8 0 8 

Tilbury East 15 47 0 62 

  
Chatham-Kent 
  
  
  
  
  
  
  
  Zone 7 17 0 24 

Dutton/Dunwich Dunwich 39 24 0 63 

Tilbury North 6 16 0 22 Lakeshore 
  Tilbury West 5 13 0 18 

Leamington Mersea 0 12 0 12 

Delaware 1 5 0 6 London-Middlesex  
Centre  Westminster 0 2 0 2 

Ekfrid 10 33 0 43 Southwest Middlesex 
  Mosa 7 24 0 31 

Southwold Southwold 12 11 0 23 

Strathroy-Caradoc  Caradoc 2 14 0 16 

West Elgin  Aldborough 52 19 1 71 
 

Currently, 13 of the 94 fish species found throughout the Thames River subwatershed are 

considered Species At Risk (SAR), under the Species at Risk Act.  In the Thames River 

subwatershed, there are 27 aquatic species with SAR status. Lake Erie and the many tributaries 

that flow into it have approximately 19 species of fish, 6 species of freshwater mussels and 13 

species of reptiles and amphibians listed. Map 29 of Appendix 5 shows the number and 

locations of SAR in the Thames watershed. Table A5-6 (Appendix 5 Addendum) lists the 

aquatic and semi-aquatic SAR in the Thames River subwatershed (May 2010), and Table A5-7 

(Appendix 5 Addendum) lists the aquatic SAR in the Lake Erie Tributary subwatershed. 

 

The Watershed Characterization Report also discusses the impacts human activities have had 

on aquatic ecology. The Thames River is situated in a highly developed part of southern 

Ontario. The aquatic community faces many pressures from urban and rural land uses and 
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human activities. Most of the watercourses have been greatly altered by human influences. On 

larger watercourses, many of the influences accrue from urban development, including channel 

alteration, bank hardening, storm water runoff, and sewage effluent input. Rural influences often 

involve smaller watercourses where habitat changes and alterations such as drains and 

channelization are aimed at improving agricultural operations. In general, species that prefer 

clear, fast flowing water are declining (Thames River subwatershed Species at Risk data from 

Cudmore, B., C. A MacKinnon and S. E. Madzia. Dec. 2004. Aquatic Species at Risk in the 

Thames River Watershed, Ontario. Canadian Manuscript Report of Fisheries and Aquatic 

Sciences. 2707). 

 

Intermittent drain systems actually provide a significant function to the watershed. They provide 

fish habitat when wet and, in many cases, significant spawning areas during spring flooding. In 

recent years, many of these intermittent watercourses have been converted to closed systems. 

The trend to close drain systems has altered the hydrograph, hydrologic regime and fluvial 

dynamics of the receiving watercourses and has led to an increase in erosion in downstream 

watercourses. Changes such as cobble being removed from the channels and the lack of pool 

riffles result in aquatic communities limited to hardy warm water species.  

 

From Delaware to the Thamesville area and on to near Chatham, the main Thames is 

characterized by somewhat turbid and very stable flows. Occasional shallower stretches are 

critical areas for the survival of significant freshwater mussel populations. These areas are also 

important fish feeding and spawning areas. This portion of the river supported a large but 

declining run of walleye and was once home for all six endangered freshwater mussel species 

recorded in the Thames. It is also the location of the only two Canadian records for the 

extirpated gravel chub. Species At Risk that are still present in this area include the endangered 

northern madtom and the threatened eastern sand darter. The last stretch of the Thames 

flowing from Chatham to Lake St. Clair supports a fish community adapted to slow flowing, 

turbid waters. It is an important travel conduit between Lake St. Clair and upstream spawning 

habitat and some migratory aquatic species travel to the Thames from Lake Huron and Lake 

Erie. 
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According to the Chatham District Fisheries Management Plan 1987-2000 (Ministry of Natural 

Resources, 1990), 

o In Chatham district, habitat degradation occurs in a number of ways. High intensity 

agricultural land use practices have severely degraded most inland fisheries habitat and 

water quality to a point where the cost of rehabilitation is potentially very high and 

involves application of soil conservation and review of drainage procedures across 

whole watersheds. These types of agricultural practices coupled with industrial and other 

municipal pollution sources along the Great Lakes waterways within the district 

continues to threaten water quality and fish habitat when effluent disposal is conducted 

contrary to existing legislation. 

o Great Lakes shoreline marshes and inshore fish habitats have been reduced by the 

combined impacts of poor water quality, inflows from inland subwatersheds, high water 

levels, dyking and developments along shorelines. 

 

In 1986, Holm and Crossman completed a study comparing current (1985) information to 

historic surveys from the 1920s and 1940s. They identified water quality and fish habitat as 

conditions that had deteriorated significantly in the Thames River. They noted that turbidity and 

siltation had increased, and that stream flow rates had changed as a result of habitat disruptions 

such as impoundments. They also indicated a decline of species with a preference for clear, fast 

water and an increase in abundance of species more tolerant of turbidity.  

 

The watershed characterization report discusses the interaction between human and physical 

geography. Gravel and sand deposit extraction takes place at Pinehurst in the community of 

Harwich, near Cedar Springs, again in the Community of Harwich and in the hamlet of Clachan. 

There are a few other isolated areas near the Thames River east of Thamesville in the Bothwell 

Sand Plain where extraction takes place. Chatham-Kent has the largest component of 

brownfield lands within the lower Thames watershed. The municipality is actively seeking 

alternative uses for the buildings and lands, i.e. multiple users within an existing building, until a 

more permanent solution can be achieved. 

 

In Chatham-Kent, the Brownfield Strategy and Community Improvement Plans (CIP) cover the 

entire Municipality, not just older industrial areas. The Strategy and CIP need to address several 
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communities that exist within the broader community since the Municipality of Chatham-Kent 

was created from the amalgamation of a number of municipalities (both urban and rural). The 

Strategy and CIP address brownfields that result from urban activity, as do most municipal 

strategies, and also address brownfields that are a legacy of agriculture and agi-business.  

 

Southwestern Ontario has a long history related to the oil and gas industry. Map 31 of Appendix 

5 shows the concentration of oil and gas wells across the area. The oil field in Bothwell was one 

of the earliest fields in North America. The gas field near Port Alma was so prolific that at one 

point it provided natural gas to the Cities of Windsor, Chatham and London. It also provided the 

base for the incorporation of the Union Gas Company, whose head office is still in Chatham. 

Chatham-Kent remains the second largest producer of oil and gas in Ontario. Two of the largest 

oil pools in Ontario are located partially in the community of Romney, with other oil production 

taking place in the community of Dover. There is also some natural gas production in Lake Erie, 

with a natural gas field in Lake Erie of sufficient size to support a natural gas processing plant 

near Morpeth. 

 

While the Thames River is quite deep (approximately 6 metres) from Chatham to the river 

mouth, the generally shallow eastern basin of Lake St. Clair as well as the naturally formed 

‘sandbar’ at the mouth of the river prohibits the river’s use for commercial boat traffic. For this 

reason the Thames River itself, while it has had a long history of being used as a commercial 

transportation route, is no longer capable of being economic. The only commercial shipping in 

the region is now based out of Erieau on Lake Erie. The primary commercial purpose of the 

harbour is as a fishing port and charter fishing destination. The recent past has seen the 

shipping of sand and gravel to the dock. Recreational boating takes place from many centres on 

Lake St. Clair and Lake Erie with the primary areas being Lighthouse Cove, Chatham, 

Wheatley, Erieau, Rondeau Bay and Port Glasgow. The Thames, although not navigable for 

large craft, still provides a picturesque locale for recreational boating, canoeing, rowing, and 

kayaking. 

 

Due to a number of factors, including moderate temperatures, adequate rainfall, adequate 

growing season and good soil, the major land use in the region is agricultural and, more 

specifically, cash crop land. Farmland makes up over 80% of the land use in the region. Also, 
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most of this farmland is used in the raising of field crops. Soybeans, corn and wheat are the 

three main crops. Most of the soybeans and corn are sold for commercial use. Other significant 

crops include tomatoes, sweet corn, peas, and other vegetables or fruits grown for sale to the 

consumer or the food processing industry. In Essex and other areas of the region, extensive 

greenhouse operations grow a variety of vegetables. Another major component of the 

agricultural industry in Ontario is the raising of livestock. Hog and poultry production is cost-

efficient due to the reliable supply of locally-grown feed grain. Over the last 40 years, a 

significant trend in the agriculture industry has been the conversion from a mixed land use 

(livestock pasture and crop cultivation) to crop cultivation land use. Notably, the land area used 

in the production of soybeans has increased dramatically in the last 40 years. The other major 

field crop is corn and the land area used in the production of corn has only slightly increased. 

Therefore, the land area used for producing soybeans has resulted in significant reductions in 

the production of wheat, oats, dry beans and hay. 

 

There are 24 private and municipal/conservation authority campgrounds in the Lower Thames 

Valley Source Protection Area. There are numerous public and private golf courses located 

throughout the Thames Watershed & Region including several that incorporate lands (flood 

plains) adjacent to local watercourses. Chatham-Kent is host to 11,500 hectares of provincially 

significant wetlands along Lake St. Clair, including the St. Clair National Wildlife Area, which is a 

globally important bird area. As mentioned earlier, the St. Clair National Wildlife Area and the 

Rondeau Provincial Park are two Significant Protected Areas in the LTVSPA. 

 

2.3.3. Human Geography 

The current population and estimated growth rate in each municipality are presented. First 

Nation reserves populations are also provided. The Lower Thames Valley Source Protection 

Area (LTVSPA) includes most of the municipality of Chatham-Kent, the western portion of Elgin 

County, part of southwestern Middlesex County (including some of the City of London) and a 

portion of eastern Essex County. The area covers approximately 3,274 square kilometres with a 

total watershed population (2001) of about 107,000. Five First Nations are in the Lower Thames 

Valley Source Protection Area watershed, of which four have reserves.  
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Types of settlements (urban and rural centres) and land use (such as agricultural, residential 

and industrial) across the watershed are discussed. Map 1-4 of Appendix 1 shows the Areas of 

Settlement (as per the Places to Grow Act, 2005) in the Lower Thames Valley Source 

Protection Area. The largest urban centre within the Lower Thames Valley Source Protection 

Area is the former City of Chatham, with an approximate population of 44,000 in 2001, now a 

part of the Municipality of Chatham-Kent. Table 2-5 shows the population by municipality, for the 

years 2006, 2001 and 1996. Table 2-6 shows the population of the First Nations reserves in the 

LTVSPA. Map 2-1 in Appendix 1 shows the population density across the Lower Thames Valley 

watershed. Growth rate projections for municipalities in the LTVSPA are discussed in the 

Watershed Characterization Report.   

 

Table 2-5 Population Density of Municipalities in the Lower Thames Valley 
SPA Watershed 

Census 
Division 

2006 
Population

2001 
Population

1996 
Population

1996 to 
2001 

Population 
Change  

2001 to 
2006 

Population 
Change 

Middlesex 
(incl. City of 
London) 

422,333 403,165 389,616 3.50% 4.70% 

Elgin  85,351 81,553 79,159 3.00% 4.70% 

Chatham-
Kent 

108,589 107,709 109,350 -1.50% 0.80% 

Essex (incl. 
City of 
Windsor) 

393,402 374,975 350,329 7.00% 4.90% 

 

 

Table 2-6 First Nations in the Lower Thames Valley SPA and their Populations  
(Data from Indian and Northern Affairs Canada website: http://ainc-inac.gc.ca) 

First Nation 
Number of Registered Males and 
Females on Own Reserve  
(December 2009) 

Chippewas of the Thames First Nation 896  
Delaware First Nation 237 
Munsee-Delaware First Nation 154 
Oneida Nation of the Thames Unknown 
Caldwell First Nation 2 

 

http://ainc-inac.gc.ca/�
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Map 30 of Appendix 5 shows the generalized land cover in the Thames Watershed & Region. 

Agriculture is the dominant land use, but a wide variety of industrial, commercial and institutional 

land uses also provide employment for people. Chatham-Kent has developed a strong industrial 

land base due to its proximity to Highway 401 and other major urban centres in Ontario and the 

United States. General locations of federal lands in and around the Lower Thames Valley 

Source Protection Area are shown in Figure 2-1. The Figure was generated using an on-line 

tool available at the Treasury Board of Canada Secretariat website (http://www.tbs-

sct.gc.ca/dfrp-rbif/home-accueil.asp?Language=EN), map navigator page. 

 

Figure 2-1 Federal Lands in and around the Lower Thames Valley SPA 

 
 

2.3.4. Water Quality 

This component describes the water quality across the SPA. The selection of indicator 

substances (parameters) is discussed. The watershed inland surface water, the ambient 

groundwater, municipal well raw (untreated) water, and the municipal surface water intake raw 

water quality data is reviewed and assessed using certain standards or guidelines. Where 

possible, trend lines are shown and statistical analyses performed. 

 

http://www.tbs-sct.gc.ca/dfrp-rbif/home-accueil.asp?Language=EN�
http://www.tbs-sct.gc.ca/dfrp-rbif/home-accueil.asp?Language=EN�
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Both drinking water quality standards and aquatic protection guidelines are used to assess 

water quality. The comparison is only intended to provide a means of quality assessment by 

using an established value and is not intended to judge conformance of raw (untreated) water to 

the standards or guidelines. The operation of a water treatment plant, including treated and 

distributed water quality, is governed separately under the Safe Drinking Water Act. 

 

To evaluate inland surface water quality, data from eight surface water quality monitoring 

stations across the Lower Thames Valley Source Protection Area were reviewed for certain 

parameters. These stations are monitored under the Provincial Water Quality Monitoring 

Network (PWQMN) program. In general, phosphorus and nitrate levels are higher than the 

respective established guideline (0.03 mg/L-phosphorus) and standard (10 mg/L-nitrate). 

Chloride levels at all stations in the Lower Thames Valley Source Protection Area are lower than 

the standard (250 mg/L) and the guideline (210 mg/L). A review of data for Escherichia coli (E. 

coli), a bacterial indicator, shows that the indicator is consistently above the recreational use 

guideline (100 counts per 100 mL) at most of the monitoring stations. Copper and zinc levels 

are lower than the guidelines at all stations. A review of lead levels indicates that lead is higher 

than the standard (0.01 mg/L) at some stations, but below the standard at all stations since 

2000. 

 

To evaluate the groundwater quality, data from 12 groundwater monitoring wells across the 

Lower Thames Valley Source Protection Area were reviewed. The monitoring is part of the 

Provincial Groundwater Monitoring Network (PGMN) program.  The sodium and chloride levels 

in the aquifers of the Lower Thames Valley Source Protection Area are naturally high. There are 

a few parameters above the provincial drinking water standards (provided in brackets) in the 

untreated well water: fluoride (1.5 mg/L), sodium (200 mg/L), chloride (250 mg/L), hardness (80 

to 100 mg/L), total dissolved solids (500 mg/L), iron (0.3 mg/L), manganese (0.05 mg/L), lead - 

one instance (0.01 mg/L), barium - one instance (1 mg/L), alkalinity – one instance (30 to 500 

mg/L) and zinc - one instance (5 mg/L).  

 

In the Lower Thames Valley Source Protection Area, there are two municipal groundwater and 

three surface water drinking water systems. Data used to evaluate water quality of raw water to 

the drinking water systems were: Drinking Water Surveillance Program (DWSP), Drinking Water 
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Information System (DWIS), Annual Drinking Water System Reports, Ministry of Environment 

Inspection reports and minimal water treatment plant laboratory data. Similar to the findings of 

the groundwater monitoring data review, fluoride and sodium in raw (untreated) municipal well 

water are higher than the drinking water standard. Bacterial indicator total coliform is present in 

the wells of both groundwater systems, but E. coli is not present. 

 

Raw water data available was reviewed for the Lake Erie municipal intakes at West Lorne, Erie 

Beach and Wheatley Harbour. The review indicates the presence of phosphorus above aquatic 

health guidelines (0.03 mg/L), and aluminum, turbidity and hardness above the respective 

standards at the Erie beach intake. A lack of comprehensive chemical parameter data for the 

Wheatley and West Lorne intakes does not allow for a thorough/detailed review. Total coliform 

and E. coli are found at all intakes as is typical of surface water sources.  

 

2.3.5. Water Quantity 

In this component, the water use across the Source Protection Area is discussed. Section 34 of 

the Ontario Water Resources Act (OWRA) requires anyone taking more than a total of 50,000 

litres of water per day to acquire a Permit To Take Water (PTTW). Water taking includes uses 

which return the water to the source, as well as those which do not.  Water taking also includes 

taking water into storage.  In Section 3 – Water Budget and Water Quantity Stress Assessment 

water use is considered in more detail, including quantifying how much of the water taking is 

consumptive.   

 

Water takers have a responsibility to ensure that the amount of water they use does not 

threaten the environment or existing water users. Some water takings are exempt from the 

requirement to obtain a permit. These include takings by an individual for ordinary household 

purposes, and water takings for the direct watering of livestock or poultry or for firefighting 

purposes. The approximate water taking (use) by sector (agricultural, commercial, industrial, 

municipal, water supply, dewatering, remediation, construction) is presented and described. The 

water taking for each subwatershed catchment area is also presented. These catchment areas 

are delineated through the Conceptual Water Budget study, which is described in a Section 3 – 

Water Budget and Water Quantity Stress Assessment. 



Lower Thames Valley Source Protection Area  
Assessment Report

 

 
Lower Thames Valley Assessment Report  Amended Proposed –November 12, 2010 
2.0 Watershed Characterization www.sourcewaterprotection.on.ca
 Page 2-17 

 

In the Thames watershed and region, while the agricultural sector has around 33% of the total 

permits, the percent of total maximum volume permitted is only 5%. This difference probably 

reflects the seasonal nature of the water taking associated with crop irrigation. Water supply 

makes up about 24% of the water taking permits, and includes takings by municipalities, 

campgrounds and communal uses. 

2.3.6. Drinking Water Systems 

There are eight municipal drinking water systems which service people living in the Lower 

Thames Valley SPA of which two are located outside the SPA. The drinking water supply 

systems servicing the Lower Thames Valley SPA are shown in Map 1-3 of Appendix 1. Details 

are provided in Table 2-7. The 6 municipal drinking water systems located within this SPA are 

included in the Lower Thames Valley Source Protection Area Terms of Reference document, 

and therefore in this Assessment Report. These are the Chatham, South Chatham-Kent, 

Wheatley, West Elgin, Ridgetown and Highgate water treatment plants. 

 

There are also three groundwater supply systems that service First Nations in the SPA which 

have not been assessed as part of the Lower Thames Valley Source Protection Area 

Assessment Report. For First Nations' drinking water sources to be included in the Terms of 

Reference, and therefore the Assessment Report and Source Protection Plan, a regulation must 

be passed. The Director (MOE) must receive a resolution of the band council requesting the 

First Nation's system be included in source protection planning. This is yet to happen in the 

Lower Thames Valley SPA. As a result no assessment of First Nations' drinking water sources 

is included in this Assessment Report. 
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Table 2-7 Municipal Drinking Water Systems Serving the Lower Thames Valley Source 
Protection Area 

Pumping Rates 
(cubic meter per day) Drinking 

Water 
System 

Source 
Water 

Operating 
Authority 

Approx. 
Popula- 

tion 
Served 

Intake 
or Well 

Maximum 
Annual 

Average 
Annual 

Average 
Monthly 

Chatham* Lake Erie 

Municipality 
of Chatham-
Kent Public 

Utilities 
Commission 

(PUC) 

47,815 
Primary 
Intake 

11,553,858 11,117,375 926,447 

South 
Chatham-
Kent* 

Lake Erie 
Municipality 
of Chatham-
Kent PUC 

12,108 
Primary 
Intake 

2,488,410 2,352,900 196,075 

West 
Elgin** 

Lake Erie 
Ontario 

Clean Water 
Agency 

13,680 
Primary 
Intake 

1,554,191 1,434,038 119,503 

Wheatley 
** 

Lake Erie 
Municipality 
of Chatham-
Kent PUC 

10,700 
Primary 
Intake 

3,048,280 2,920,668 243,389 

Well #1 23,387 15,609 1,301 
Highgate 

Ground- 
water 

Municipality 
of Chatham-
Kent PUC 

500 
Well #2 38,218 32,663 2,722 

Well #1 36,305 34,230 2,853 
Well #2 148,643 139,364 11,614 
Well #3 244,292 225,228 18,769 
Well #4 19,091 17,219 1,435 
Well #5 27,338 25,181 2,098 

Ridgetown 
Ground- 

water 

Municipality 
of Chatham-
Kent PUC 

3400 

Well #6 108,188 102,449 8,537 
Union*** Lake Erie       
Stoney 
Point*** 

Lake St. 
Clair 

      

*These systems share one intake 
**These systems also have an emergency intake each 
**Located outside of Lower Thames Valley Source Protection Area and therefore not included in this 
Assessment Report; see the Essex Region Source Protection Area Assessment Report for 
information 
 

The drinking water systems included in this Assessment Report are briefly described below. 

 

The Chatham and South Chatham-Kent water treatment plants share one intake which is 

located at Erie beach on Lake Erie. The Chatham water treatment plant serves the areas of 

Chatham, Pain Court, Grande Pointe, Mitchell’s Bay, Dresden, Tupperville and Thamesville. 

The South Chatham-Kent water treatment plant serves the areas of Southern Chatham, 

Blenheim, Charing Cross, Erie Beach, Merlin, Port Alma, Rondeau Bay Estates, Shrewsbury, 

and South Buxton.  
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The Wheatley water treatment plant has two intakes, a primary and an emergency, located at 

Wheatley Harbour in Lake Erie. The Wheatley water treatment plant serves the areas of 

Wheatley, Tilbury, part of Lakeshore, part of Mersea Township, part of Romney and Wheatley 

Provincial Park. 

 

The West Elgin water treatment plant also has two intakes, a primary and an emergency, 

located at West Lorne in Lake Erie. The West Elgin water treatment plant serves the areas of 

West Elgin, Dutton /Dunwich, Southwest Middlesex, Bohwell and Newbury. 

 

A primary intake is located away from shore and is used regularly except in certain situations or 

conditions.  These primary intakes may be subject to freezing, resulting in the build-up of frazzle 

ice (crystallized but fluid ice, like runny slush) around the intakes, reducing their capacity or 

completely blocking them. The emergency intakes can be used during periods of frazzle ice 

conditions, and maintenance or repair when the primary intake is closed. 

 

In the Lower Thames Valley Source Protection Area, there are also two groundwater well supply 

systems at Ridgetown (6 pumping wells, 2 standby wells and 1 monitoring well) and Highgate (6 

pumping wells). They serve the communities of Ridgetown and Highgate respectively. 

 

 

2.4 Data Gaps 

The Data gaps encountered during the preparation of the watershed characterization report are 

listed in Table 2-8 below. 
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Table 2-8: Watershed Characterization Data Gaps relevant to the Lower Thames Valley 
Source Protection Area  
Subject Data Gaps 
Aquatic Ecology 
Fisheries Evaluation Cold water refuges in natural water systems, fish sampling data 

from DFO and OMNR Lake Erie Management Unit needs to be 
incorporated into database, historic evidence of cold water 
streams has not been investigated, application of indices such as 
the Index of Biological Integrity (IBI) to existing fish data. 

Aquatic Macroinvertebrates - 
Habitat Conditions & Water 
Quality 

Simpson’s Diversity Index should also be considered, Analysis of 
physiography & land use to identify potential communities and 
groundwater quality/quantity stressors and impacts. 

Reptile - Survival habitat and 
population dynamics 
 
 

Lack of data for Lower Thames Valley CA watershed; extent , 
abundance and population demographics of prey (needed for 
some species); lack of species information, habitat identification, 
seasonal dispersal, population isolation, reproductive success, 
past distribution. 

Species At Risk - Range and 
numbers of fish species at 
risk 
 

Sections of the Thames River have little or no sampling 
(especially Lower Thames Valley Source Protection Area 
sections), population, abundance, distribution or status unknown 
for some species. 

Water Quality 
Inland surface water quality - 
physical, chemical and 
microbial 

Data from 1997 to 2001 from the commonly used provincial water 
quality monitoring network (PWQMN) dataset does not exist. 

Additional sources of 
information 

COA, Health Unit, sediment analysis and Research data have not 
been reviewed. 

Municipal Intakes surface 
raw water quality - physical 
and 
chemical 

Commonly used Drinking Water Surveillance Program (DWSP) 
data for West Elgin and Wheatley water treatment plants does 
not exist. 

Municipal Intakes surface 
raw water quality - microbial 

Commonly used Drinking Water Information System (DWIS) 
microbial indicator data (E. coli and total coliform) for Wheatley 
water treatment plant is missing. 

Inland and intakes surface 
water and groundwater 
quality – emerging pollutants 

Not enough data on emerging contaminants (fire 
retardants, pharmaceuticals, algae toxins, etc.). 

Groundwater monitoring well 
data 

Data in the commonly used provincial groundwater monitoring 
network  (PGMN) dataset only goes back to 2003. 

Municipal groundwater well 
physical and chemical data 

Comprehensive data not available; alternate sources of data 
used. 

Wildlife impact on water 
quality 

Locations of large populations of wildlife and the resulting effect 
on water quality (pathogen contamination and nutrient loading) 
require a better understanding. 

Water Quantity  
Permit To Take Water Data Data out of date - Many permits in database have expired dates 

and it is unclear if they have been renewed. 
Water uses 
 

Data Incomplete - Older permits only have maximum water taking 
per day. Difficult to determine actual usage. 
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