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ABSTRACT 

Land Use Practices-in the Vicinity of Delta Marsh 
As They May Be Affecting Water Quality 

Sasha Brown 

Supervisors: Dr. L. Gordon Goldsborough, Faculty of Science, University of Manitoba 
and Dr. Grant Ross, Faculty of Environmental Design, University of Calgary 

Lake Manitoba is the third largest lake in Manitoba and Delta Marsh is a large 
freshwater marsh on the lake's southern shore. The study area consisted of two watersheds 
on the southern edge of Lake Manitoba. The study methodology included a literature 
review, field measurements and user surveys. In accordance with the Manitoba Water 
Quality Objectives, a management plan was designed to provide individual 
recommendations as well as an overall concept that incorporates the entire study area. This 
management plan was termed the DELTA strategy. The DELTA strategy consisted of five 
parts; Data collection and monitoring, Education, Lessen negative human impacts, 
Together (cooperation amongst stakeholders), and Adaptability (changing with time). This 
project provided a summary of the current water quality at various levels of human 
development, and a review of the types of human activities in the study area. At the 
conclusion of this project, recommendations were provided for management techniques 
that could reduce the negative impacts that current land use practices have on southern 
Lake Manitoba and Delta Marsh. 

[Key Phrases: Lake Manitoba, Delta Marsh, Water Quality, Land Use, Agricultural Impact, 
Residential Impact, Runoff, Manitoba Water Quality Objectives, DELTA Strategy.] 
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EXECUTIVE SUMMARY 

This Masters Degree Project (MDP) provided users with recommendations for 
management techniques that could reduce the impact that current land use practices have 
on environmental quality and water quality in the study area. This MDP also provided 
stakeholders, and current and future researchers, with data on what types of land uses were 
occurring in the vicinity of Delta Marsh. The MDP also provided a summary of the current 
water quality at various levels of development and provided a baseline against which future 
projects could study the impact of increasing development on water quality. 

The study methodology included a literature review, field measurements and land user 
surveys. The literature review identified existing policies governing activities that affect 
water quality and provided background material to identify human activities that may be 
affecting water quality. Data collected through field measurements provided information 
about existing water quality in southern Lake Manitoba and Delta Marsh. The existing 
layout of development adjacent to the Lake and the Marsh was also examined. The data 
collected through the field measurements included water quality sampling and analysis, 
and measurements of the proximity of human infrastructure to surface water sources in the 
study area. 

Within the watersheds chosen as the study area, there are varying degrees of human 
development. Sampling sites were selected based on the degree of human development, 
and water was sampled in the Lake and in the Marsh. Samples were analyzed for 
concentrations of ammonia-N, nitrate-nitrogen and total reactive phosphorous using 
standard water examination methods. 

Land user surveys were used to determine the types of human activities that were 
occurring. Surveys were sent to all residential owners and agricultural managers within the 
study area. The frequency of use of the Delta Public Beach was also surveyed through car 
counts in July and August of 2002. Some of the human activities that may affect the water 
quality included increased nutrient concentrations from human and animal wastes, and use 
of fertilizers and pesticides near surface water sources. 

Recommendations were provided for management techniques that could reduce the 
impact that current land use practices have on environmental and water quality. The 
recommendations were provided in the form of a management plan. This management plan 
was term the DELTA Strategy, and consists of five parts: 

1. Data collection and monitoring - Data collection should continue after the conclusion of 
this project. Water quality monitoring should be continued. A follow-up survey should 
be done. Microbiological characteristics could be added to the water quality parameters 
tested. The effect of the Portage Diversion on the water quality in Lake-Manitoba should 
be studied. 

iv 



2. Education - This project should be used to distribute information to stakeholders. The 
research facilities in the study area should share their work with other stakeholders. An 
education program should be implemented to educate stakeholders about what land use 
activities may impact the water quality and how to minimize impacts. 

3. Lessen negative human impacts 

a. Delta Residential Users - Septic fields and outhouses should not be used at Delta Beach. 
Septic tanks should be inspected and pumped out regularly. Residents should reduce 
water consumption. Residents should minimize the use of fertili7ers. Residents should 
limit the use of pesticides and avoid the using herbicides on the beach to remove 
vegetation. Pet owners should clean up after their pets. Residents should encourage 
vegetation growth to help stabilize banks and reduce erosion. Residents should 
cooperate in developing a long-term beach protection plan. 

b. Delta Public Beach and Occasional Non-Residential Users - Managers of the Delta 
Public Beach should develop a land use plan. 

c. Operators of Adjacent Farms and Feedlots - Groundwater sources should be tested 
regularly to ensure that the water is potable. Soils should be tested periodically for 
nutrient concentrations, and fertilizers should be applied using injection methods. 
Herbicides should be applied when weeds exceed economic injury levels. Integrated 
pest management strategies should be used to minimize the dependence on chemical 
herbicides and pesticides. Liquid manure should be stored in covered tanks and solid 
manure on covered storage pads. Conservation tillage methods should be used. Areas 
near water sources should be left permanently vegetated. Livestock should not have 
direct access to surface water. 

4. Together (cooperation amongst stakeholders) - An Advisory Panel should be formed. 
Recommendations were also made to collective groups: 

a. Delta Beach Cottage Association - Continue the "free tree" program and encourage 
residents to use vegetative growth to help stabilize banks and reduce erosion of 
beachfront property. 

b. Delta Agriculture Conservation Cooperative (DACC) - The DACC should be involved 
in the education of farmers. 

c. Rural Municipality of Portage la Prairie - The P.M should act as the governing body in 
the implementation of the DELTA Strategy. 

d. Province of Manitoba - The Province could be approached to financially assist the Delta 
Advisory Panel (DAP). 

e. Delta Marsh Field Station (DMFS) - The DMFS should be involved in the educational 
component of the DELTA Strategy. 
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f. Delta Waterfowl and Wetlands Research Station (DWWRS) - The DWWRS should be 
involved in the educational component of the DELTA Strategy. 

5. Adaptability (changing with time) - The DELTA Strategy needs to be able to change 
with time and with any new information; hence, there needs to be ongoing 
environmental monitoring and reporting. 

Throughout this MDP, groups of stakeholders have been considered separately in order 
to describe the types of land use practices that are taking place within the study area. 
However, even though the stakeholder groups may act individually, the overall result is a 
combination of all of the land use practices that are taking place around Lake Manitoba and 
Delta Marsh. Water quality is not affected by an individual, but by the cumulative effect of 
all the land use practices that are occurring within the watershed. It is most effective to 
provide the whole study area with a management plan that incorporates individual 
recommendations as well as an overall umbrella concept that incorporates all of the 
stakeholders. This water management plan should be in accordance with the Manitoba 
Water Quality Objectives, should enhance the water resource, and should be put into place 
in consultation with the stakeholders. The recommendations provided in the DELTA 
Strategy provide users with practices that can be implemented to prevent degradation of the 
water quality in Lake Manitoba and Delta Marsh. The DELTA Strategy allows 
stakeholders to take an active role in determining the future of Lake Manitoba and Delta 
Marsh. 
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1.0 INTRODUCTION 

1.1 Project Purpose 

The purpose of this Master's Degree Project (MDP) was to provide users with 

recommendations for management techniques that could reduce the negative impact that 

current land use practices have on the environment. The recommendations were based on 

data collected relating to the types of human uses that were occurring within the vicinity of 

Delta Marsh (adjacent to southern Lake Manitoba). 

1.2 Project Objectives 

A number of project objectives were developed to achieve the purpose of this MDP. By 

completing these objectives it was possible to. prepare recommendations for management 

techniques that could reduce the impact that current land use practices have on the 

environment and on the water quality in southern Lake Manitoba and Delta Marsh. The 

recommendations are for the stakeholders who are participating in activities within the 

study area. These user groups included residents, agricultural operations, hunters and 

fishers, vacationers, and recreational users. The following objectives were accomplished in 

this MDP: 

1. The existing layout of human infrastructure adjacent to the Lake and the Marsh was 

examined. 

2. Human land use activities that may have a negative impact on the water quality were 

identified. 

3. Information about existing municipal, provincial, and federal regulations governing 

activities that impact the water quality was gathered. 
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4. Water quality is one aspect of environmental quality. In an effort to quantify the existing 

environmental conditions, current water quality was investigated. Current water quality 

data were gathered through analysis of samples from southern Lake Manitoba and Delta 

Marsh. 

5. The research and information was reviewed and recommendations were developed for 

management techniques that could reduce the impact of current land use practices and 

could prevent degradation of the water quality in southern Lake Manitoba and Delta 

Marsh. 

1.3 Project Methodology 

There were three research methods used in the completion of this MDP: a literature 

review, field measurements and user surveys (questionnaires). The steps taken in each 

method are briefly outlined below and described in detail in Chapter 2. 

1.3.1 Literature Review 

The information obtained from the literature review was: 

1. Human land use activities that may have an impact on environmental quality were 

identified. This general knowledge was then used when creating the surveys to ask 

appropriate questions of the users. 

2. Existing municipal, provincial and federal regulations governing activities that affect the 

water quality in southern Lake Manitoba and Delta Marsh were researched to determine 

which of these activities are currently regulated in the study area. 

The literature review also provided general information about the study area and some of 

the issues that may be of concern there. 
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1.3.2 Field Measurements 

The information obtained from the field measurements was: 

1. Data on the layout of residential development adjacent to Lake Manitoba were acquired 

by surveying the distance from each residence to the shore of Lake Manitoba, the south 

road (Hackberry Avenue) and their neighbour to the east. These measurements helped to 

identify the proximity and density of residential development adjacent to surface water 

in the study area. 

2. User surveys were validated by personal observation. Several questions that could be 

verified by observation were selected from the Delta Residential Survey. The responses 

to these questions were recorded by physical observation of each residence at Delta 

Beach. To validate the survey results, the percentage of respondents providing a certain 

response to a given question was compared to the responses found by observation. By 

comparing only overall percentages, survey responses remained anonymous. 

3. Data on the current water quality in Lake Manitoba and Delta Marsh were obtained 

through sampling at eight sites in the Marsh and the Lake. Water quality is only one 

aspect of environmental quality and environmental management and water quality 

testing played only a minor role in this MDP. 

The field measurements provided a description of the current conditions in the study area 

and allowed for verification of the information obtained in the user surveys. 
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1.3.3 Land User Surveys 

The user surveys were used to obtain information on: 

1. The types of activities for which the land and the water within the study area were being 

used. Activities that were investigated included residential habits, agricultural activities, 

water use or consumption and recreational activities. 

2. The number of individuals using the area. There were a number of seasonal residences 

within the study area and it was expected that there would be a large number of 

individuals using the area during the summer time (June, July, and August) relative to 

the off-season (September to May). 

3. The opinions and perceptions that the users have about environmental quality (including 

water quality) and whether or not they had noticed any improvement or deterioration in 

environmental quality. 

4. The type of water and sewage handling systems prevailing in the study area. 

The user surveys provided information about the human activities that were occurring on or 

adjacent to the southern region of Lake Manitoba and Delta Marsh. 

1.4 Study Site 

1.4.1 Geographical Description 

Lake Manitoba is the thirteenth largest lake in Canada, one of the largest lakes in 

Western Canada, and the third largest lake in Manitoba (Crowe, 1977). Lake Manitoba is 

located in south-central Manitoba about 110 kilometres northwest of Winnipeg (Figure 

1.1). 
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Figure 1.1 - The map illustrates the location of Lake Manitoba within the province of 
Manitoba. Source: available from World Wide Web: 
http://www.cnn.com/TRA VEL/CITY.GUIDES/WORLD/Americas/canadalmanitoba.html 
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Lake Manitoba covers an area of 4,659 square kilometres, is 247.5 metres above sea 

level, and reaches a maximum depth of 6.3 metres (Welsted, 1996). The water level in 

Lake Manitoba is controlled to a target level of 247.55 metres with an operating depth of 

247.15 to 247.76 metres (Lake Manitoba Regulatory Review, 2002). On the southern shore 

of Lake Manitoba is a large freshwater marsh, Delta Marsh. Delta Marsh is a large 

lacustrine marsh that is approximately 18,000 hectares in size and is separated by a sandy 

beach ridge from the lake (Murkin, 2000). This marsh has existed for at least 2,500 years 

following the recession of glacial Lake Agassiz (Teller, 1983). 

Watershed boundaries were used to define the study area. The watersheds chosen for 

this study contained diverse human development and activity patterns, and are described 

below. 

1. The Blind Channel Watershed (also known as Fort La Reine Seine) arises south of the 

Village of Oakland and meanders northwest, is interrupted by the Portage Diversion 

dikes, and ends at the Lake Manitoba lakeshore near the Delta Marsh Field Station 

(Figure 1.2). It is comprised of agricultural land (including marginal land that is flooded 

intermittently due to interruption of drainage through Blind Channel) and an active 

cottage development along the shoreline of Lake Manitoba. 

2. The Portage Creek Watershed arises south of Provincial Highway 227, flows primarily 

northward, and discharges into the East Unit of the marsh at Simpson Bay (Figure 1.2). 

It is comprised of agricultural land and recreational uses, primarily waterfowl hunting. 
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1.4.2 Historical Description 

There has been evidence of aboriginal activity within the study site for over 1000 years; 

however, human development adjacent to the lake and the marsh has increased 

dramatically in the last 130 years. This development includes farms and feedlots, cottage 

and residential construction on the lakeshore and construction of a water diversion project 

(the Portage Diversion) (Figure 1.2). 

The area immediately south of Delta Marsh was initially farmed in the 1870s. The first 

seasonal residences appeared at Delta Beach in the 1880s or 1890s at a site further west 

than the present area of greatest concentration (near the current Delta Marsh Field Station 

site). Residences were moved to their current locations to be closer to the railroad, which 

reached the lakeshore in 1900 (Goldsborough, 2002). Provincial Highway 240 (Figure 1.2) 

was built out to Delta Beach in the 1920s and became the favoured method of 

transportation to and from Lake Manitoba. The Portage Diversion was completed in 1969 

and was first used in 1972 to alleviate flooding by the Assiniboine River downstream of the 

City of Portage la Prairie. 
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1.4:3 Current Human Development 

The regions of human development and activity within the study area consist of 

residential development on the sandy beach ridge between Lake Manitoba and Delta Marsh 

and rural or agricultural development on the south side of the marsh. 

1.4.3.1 Delta Beach 

In the past 130 years there have been permanent and seasonal homes built on the sandy 

beach ridge between Lake Manitoba and Delta Marsh. This development on the beach 

ridge is known as Delta Beach. Delta Beach runs across the beach ridge (east-west) around 

the southern shore of Lake Manitoba. Starting from the Portage Diversion and moving east, 

the layout of Delta Beach is described (inset in Figure 1.2). Refer to Appendix A for a 

graphical representation of the development at Delta Beach. 

University of Manitoba Land 

The University of Manitoba (U of M) leases the land directly east of the Portage 

Diversion from the Province of Manitoba. The U of M land is relatively undeveloped. A 

gravel road runs east-west across the property on the beach ridge. The land north of the 

road is relatively undisturbed with native trees leading up to the Lake. Directly south of the 

road is Delta Marsh. 

Far West Beach 

The Far West Beach consists of 20 residences - seasonal cottages that are used 

primarily in Summer (June, July and August). All of the cottages are on lakefront property 

and north of the cottage development is Lake Manitoba. South of the cottage development 
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is a paved road (Hackberry Avenue) that runs east-west, and Delta Marsh is south of the 

road. 

Other Properties 

The section of other properties includes a piece of land leased by the University of 

Manitoba (U of M), a Boy Scout Camp and a church camp. The Boy Scout property is a 

camping area with only three small buildings on site. The church camp is known as Camp 

Jubilee and is owned by a consortium of churches. Camp Jubilee has not been well kept up 

and all that remains are several run-down and over-grown buildings. Directly north of this 

property is Lake Manitoba and there is a gravel road to the south of the property. 

Public Beach 

The Public Beach area contains a trailer court as well as a public beach. The residents 

in the trailer court rent the land from the Rural Municipality of Portage la Prairie and the 

buildings on the land are a number of small, seasonal, single-family dwellings. East of the 

trailer court is the Delta Public Beach that is frequented by non-residential users making a 

day trip to the Lake. North of the public beachis Lake Manitoba and south of the public 

beach is a paved road (Hackberry Avenue) that runs east-west. 

West Beach 

The West Beach consists of 93 residences that are used primarily in Summer (June, 

July and August). North of the residential development is Lake Manitoba and all of the 

residences are on lakefront property. South of the development is a paved road (Hackberry 

Avenue West) that runs east-west just north of Delta marsh. 
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East of the West Beach is the Delta Channel, a man-made canal excavated by the 

federal government in the early 1900s to join Lake Manitoba and Delta Marsh. A bridge 

has been constructed over the channel and a boat-launching pad has been paved east of the 

bridge. Motorized boats and watercraft can be launched into Lake Manitoba from the pad. 

East Beach 

The East Beach consists of 40 residences that are used primarily in the summer. North 

of the residential development is Lake Manitoba and all cottages are on lakefront property. 

Directly south of the development is a paved road (Hackberry Avenue East) that runs east-

west. South of Hackberry Avenue East is undeveloped marsh. 

Cherry Avenue 

On Cherry Avenue there are approximately 14 permanent year-round residences. These 

permanent residences comprise the Delta town site. South of this development is a paved 

road (Cherry Avenue) which runs east-west just north of Delta Marsh. East of the Delta 

town site along Cherry Avenue is the Delta Waterfowl and Wetlands Research Station 

(DWWRS), a private research station operated by the Delta Waterfowl Foundation. 

1.4.3.2 Rural Development 

The remainder of the study area is rural and is comprised mainly of agricultural 

development. 
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1.5 Importance of the Study 

The major contribution of this MDP was to provide stakeholders, and current and future 

researchers, with data on what types of land uses were occurring in the vicinity of Delta 

Marsh. Recommendations were provided to current users for management techniques that 

could reduce the negative impact that current land use practices have on the environmental 

quality and water quality in the study area. The MDP also provided a summary of selected 

available data on current water quality at various levels of development and provided a 

baseline against which future projects could study the effects of increasing development on 

water quality. 

1.6 Limitations of the Study 

The recommendations provided in this MDP addressed concerns and issues that were 

identified by area users in the surveys. It was assumed that the people questioned knew 

their opinions and expressed them truthfully. Because not all of the surveys were returned, 

it was assumed that the completed surveys were representative of the entire survey 

population. 

Although some qualitative links can be established between water quality and the land 

use practices that are occurring within the study area, direct or quantified links were 

beyond the scope of this study. 

Time requirements of this MDP precluded study of all watersheds that contribute to 

Delta Marsh, so only two watersheds were studied (as outlined in Section 1.4.1). The 

recommendations in this MDP are made specifically to address the concerns identified in 

these two watersheds. 
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2.0 METHODOLOGY 

2.1 Literature Review 

The project objectives that were achieved by the literature review were: 

1. Human land use activities that may be occurring within the study area were identified. 

These activities were then used to draft the user surveys. 

2. Information about existing municipal, provincial and federal regulations governing 

water quality was identified and summarized. 

The information collected in the literature review (Chapter 3) was used in conjunction with 

the research data collected to draft the final recommendations. 

Literature was obtained through a scan of library holdings as well as an Internet search. 

Books and journal articles at the University of Calgary Library, which related to human 

land use activities and survey research methods, were identified through use of the library 

catalogue. Several government documents relating to water quality in Manitoba were 

identified through an Internet scan. The library catalogues at the Brandon University 

Library and the University of Manitoba Library were used to identify journal articles and 

books that related to water management, Lake Manitoba and Delta Beach. Information 

about Delta Beach was also gathered through an Internet scan that identified the Delta 

Marsh Field Station and the Lake Manitoba regulatory review advisory committee site. 

Legislation information was obtained through a review of the legislation as described on 

the Government of Canada (Justice Department) website. 
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2.2 Land User Surveys 

Individuals who took part in activities within the study area were surveyed. Survey 

research is based on the assumption that a given observation usually follows a common 

pattern (Leedy, 1989). Survey results of a sample of a population allow the researcher to 

draw conclusions about the entire population. The surveys were used to identify human 

activities that may be affecting water quality. The surveys also solicited people's 

perceptions of whether or not environmental quality has changed in the period that they 

have been land users in the study area. Ethics clearance for the user surveys was obtained 

from the University of Calgary in the spring of 2002. Between May and July 2002, surveys 

were distributed to stakeholders and users within the study area. The aim of the surveys 

was to solicit perceptions of whether or not environmental quality had changed and to 

gather information about the types of activities that Delta residents were involved in (e.g. 

residential habits, water use and consumption and recreational activities). 

Potential survey participants were identified based on the land uses around the site 

(Section 1.4.3). These groups included cottage owners, occasional non-residential users, 

hunters, fishers, operators of farms and feedlots adjacent to Lake Manitoba and Delta 

Marsh, and residents of neighbouring communities (including Delta,Oakland, St. 

Ambroise and High Bluff). 

2.2.1 Delta Residential Users 

This category includes seasonal and permanent residents of Delta Beach. Survey 

construction began by identifying potential activities that could be affecting the water 

quality. A draft survey was prepared after the activities were identified. Questions were 
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close-ended, and each question was followed by a list of alternatives from which 

respondents could choose an answer (Converse, 1986; Alreck, 1995). Close-ended 

questions communicate the same frame of reference to all respondents better than open-

ended questions. Close-ended questions also allow for easier data entry and analysis of the 

surveys at the completion of the survey period. However, space was provided for additional 

comments or concerns at the end of the survey. 

Feedback and guidance was provided by Dr. Gordon Goldsborough throughout the 

survey development process. A draft of the final survey was compared with a survey 

written by Karen Lind, a student at the University of Manitoba, who was conducting a 

similar survey of residential users in Whiteshell Provincial Park in southeastern Manitoba. 

The two surveys contained some questions that were worded identically to facilitate inter-

site comparison. The draft survey was reviewed by six people (Acknowledgements). 

Reviewers were asked to estimate the time required to complete the survey and to supply 

feedback on whether questions and ideas need to be added, omitted or reworded. The 

survey was edited to address concerns and ideas expressed by these reviewers, and editing 

information was also applied to Ms. Linds' survey. 

The final draft of the Delta Residential Survey was completed by May 2002. Layout of 

the survey was done using SNAP 5, computer software that is designed specifically for 

designing and tabulating results from questionnaires (Mercator Software, UK). It was 

decided to mail out surveys rather than to conduct them in person because owners of the 

residences at Delta Beach live throughout the province of Manitoba, elsewhere in Canada 

and in the United States. The mailing address of all residents was obtained from the 2002 

Tax Rolls kept by the Rural Municipality of Portage la Prairie. The surveys were mailed 



16 

with an introductory letter (Appendix B) introducing myself and the project, and a self 

addressed stamped reply envelope. An optional draw for a print by a Manitoba artist was 

offered as an incentive to return surveys within a reasonable time frame because there can 

be reluctance to fill out surveys received in the mail (Converse, 1986). A deadline was set 

for June 30, 2002 approximately six weeks after the surveys were mailed out. Each reply 

envelope was given an arbitrary number. This allowed determination of which surveys 

were not returned. Removing the survey from its envelope immediately on receipt 

preserved anonymity. In this way it could be determined that a particular resident had 

responded but their survey could not be identified amongst all those received. For those 

who were at Delta Beach, door-to-door follow-up was then done in July to encourage 

people to return their survey. A total of 178 Delta Residential Surveys were distributed and 

131 were returned (a 74% response rate). 

Returned surveys were analyzed using SNAP 5. When each survey was entered into a 

computer it was assigned a case number. The paper copy of the survey was then numbered 

to correspond with the case number, thereby allowing for verification of data. The 

individual cases were then combined to provide summary statistics. 

2.2.1.1 Survey Validation 

In an attempt to verify that the respondents reported their opinions accurately, 'ground 

truthing' was performed on cottages inthe study area. Several questions whose answers 

could be determined by observation were chosen from the cottagers' survey. The 

percentages found in the ground truthing were then compared to the percentages reported 
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in the survey, and were assumed to imply that other survey answers could be verified with 

the same degree of accuracy. The 'ground truthing' questions chosen were: 

1. What type of structure is your residence at Delta Beach? The choices specified in the 

survey were seasonal cottage, permanent home and trailer. This could be verified easily 

by personal inspection. 

2. Does the lot have a lawn? If yes, where is it located? Only lawn on the lakeside was 

observed in the ground truthing. 

3. What method of protection do you have for your beachfront property? The categories 

specified in the survey were none, trees, sandbags, gabions, railway ties, concrete, bales, 

rocks and boulders, and 'I do not have beachfront property'. 

All cottages were observed and the type of beach protection was classified into one or more 

of the categories. 

Results obtained from the ground truthing were then compared with results obtained 

from the residential surveys. Statistical analysis in the form of a X2 test was performed on 

the data to determine if there was a significant difference between the observed and 

expected values. All statistical calculations were made using a = 0.05. 

2.2.1.2 Details of Survey Questions 

A number of activities were identified from the literature review that were to be 

included in the questions when drafting the Delta Residential Survey (Appendix C). The 

identified activities included: 

1. Sewage treatment 

2. Lawn maintenance 
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3. Ferti1ier applications 

4. Pesticides application 

5. Use of motorized boats or watercraft in Lake Manitoba 

6. Pet waste disposal 

7. Installation of beach protection structures 

8. Frequency and intensity of residential use 

9. Clearing of land and trees on the north side of the lot 

10. Water consumption within the residence 

A brief explanation of why each of these activities was considered to be important, as well 

as the questions in the survey that addressed them, is provided. 

Frequency of Residence Use (Questions 2-11) 

Information was obtained on the frequency of residence use during summer versus 

winter months, the primary months of use, the average number of people using the 

residence, and the age groups of the people using the residence. These questions were 

intended to provide an indication of the intensity of recreational land use on the assumption 

that the number of people using the residence correlates with the intensity of recreational 

land use. 

Water Use and Consumption (Questions 12-27) 

The survey posed questions about the water supply source for drinking and non-

drinking purposes. These included how long the present source had been used, what the 

previous source was and if there were any anticipated changes in the foreseeable future. 

Questions were also asked about the presence of water-consuming appliances in the 
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residence such as a shower or bath, a dishwasher, a washing machine, or a hot tub. These 

questions were to provide an indication of the intensity of water use and to identify the 

main sources of water being used by the residents. 

Sewage Treatment ('Questions 28-35) 

Information obtained from respondents included the type and age of the current sewage 

system for the residence, the size of any holding tanks or septic fields, the frequency that 

tanks were pumped out, the type of sewage systems employed prior to the present one, and 

whether or not there were any changes in the sewage system anticipated in the foreseeable 

future. These questions were to provide information about the types and ages of sewage 

systems being used on the assumption that septic fields and aging systems are more likely 

to leak and contribute nutrients to the surrounding environment. 

Lawns (Questions 47-51) 

Information obtained from respondents included the presence of and location of a lawn, 

lawn watering and grooming habits; the frequency of chemical additions and the types of 

chemicals used. 

Use of Fertilizers (Questions 51-52, 55-56) 

Information was obtained in regards to the use of-fertili7ers on lawns, the number,of 

applications in 2001, and the types of fertilizers used on the lot. These questions were 

developed under the assumption that high concentrations of fertilizers applied adjacent to 

the lake could result in runoff contaminated with fertili7er residue and could result in 

pollution of lake water. 
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Use of Herbicides and/or Pesticides (Questions 57-58) 

Information was obtained in regard to the use of herbicides and pesticides in 2001, the 

type used and the prevailing reason(s) that they were used (e.g., lawn maintenance, weed 

control, insect control, fungus control). These questions were used to indicate whether or 

not people were using herbicides and pesticides, under the assumption that high 

concentrations of herbicides and pesticides applied adjacent to the lake could result in 

runoff contaminated with herbicide and pesticide residue and result in pollution of adjacent 

surface water. 

Clearing of Land ('Questions 59-60) 

Survey questions included whether any trees had been removed from the residential 

property and the types of trees planted (if any). The issue of weed control on the lakeshore 

was also addressed, relating to the use of chemicals and to the erosion potential because of 

reduced quantities of vegetation. Along with the questions about beach protection 

structures, the questions in regard to the removal and addition of trees were used to assess 

the erosion potential along the residential development. 

Pets (Questions 61 - 62) 

Information was collected on whether or not pets were brought to Delta Beach and the 

method for disposal of associated wastes (e.g., leave as is, discard in a garbage receptacle 

and discard in a nearby refuse pile). Pet wastes are a source of nutrients and E. coli. These 

questions were used to indicate whether or not pet wastes were left on or adjacent to the 

beach, which could have been a cause of increased nutrient concentrations in the water. 
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Beach Protection Structures ('Questions 64-68) 

• The method of beachfront protection that was used by the cottagers was investigated to 

determine the types of structures installed by cottagers to minimize beachfront erosion. 

Questions addressed the type of beachfront protection present at a residence, how long it 

had been present, why it was perceived to be needed and what was present previously. The 

questions in regard to beach protection structures were used to assess the erosion potential 

and perceived erosion potential along the residential development. 

Use of Motorized Boats and Watercraft (Questions 70-73) 

Information was obtained on the number of motorized watercraft owned, and whether 

or not the watercraft were used on any other lake. These questions were used to determine 

the potential for transmission of exotic species from other lakes or rivers, and estimate the 

potential for hydrocarbon release into the lake water. 

Perception of Issues (Questions 84-85) 

Two questions on the survey were structured to obtain a respondent's perceptions of 

changes in the Delta Beach area, and also to help rank what they saw as being the most 

important issues. A 'scale question' was used, that is one with a range of choice 

corresponding to a specific order, because otherwise it is difficult to quantify the degree of 

concern. Such a scale measures intensity and opinion (Converse, 1986). Changes that have 

been noticed throughout the time that the user has been visiting Delta Beach had the 

following possible responses: significantly increased, slightly increased, slightly decreased 

and significantly decreased. These questions were intended to determine how the 
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stakeholders saw the issues in order to ensure that the recommendations made at the 

completion of this project are useful to the stakeholders. 

2.2.2 Occasional Non-Resident Users 

This category comprised those users making trips to the study site who do not own a 

residence on the beach ridge. All resident owners have beachfront property and therefore 

would rarely use the Delta Public Beach. As a result, those using the Delta Public Beach 

are primarily non-resident users. The Delta Public Beach was identified as the main-area of 

congregation of those visiting the study site for the day. An estimate of the number of 

people using the Delta Public Beach was obtained by observing the beach and counting the 

maximum and minimum number of people using the beach. Site visits were made between 

1:00 and 2:00 on Friday June 28, Sunday June 30, Wednesday July 10 and Saturday July 

27, 2002. The time 1:00 to 2:00 was chosen to represent a mid-day estimate of the number 

of people using the beach. This would represent a maximum number of people because it 

would be the time of the peak daily temperature. 

The visits were on these dates for the following reasons. Friday June 28 was the start of 

the Canada Day long weekend and Sunday June 30 was in the middle of the Canada Day 

long weekend. The maximum population at the beach was most likely to be on a weekend 

in the summer. A long weekend was more likely to be more popular than a normal two-day 

weekend. The beach was visited on Wednesday July 10 because it was observed that there 

were fewer visitors during the week and so this was considered representative of a lower 

population on the beach. Saturday July 27 was chosen as it was a weekend in July but was 

not a long weekend. 
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The cars and trucks were counted at each visit, and the province of origin was 

determined from the license plate. The city of origin was determined from the dealer 

sticker on the vehicle, on the assumption that people would have most likely purchased 

their vehicle in their city of residence. The tents, trailers and people on the beach were also 

counted. 

2.2.3 Hunters and Fishers 

The main information that was solicited from the hunter and fisher group of users was 

information about the changes in populations of wildlife within the study area. The surveys 

issued to the other user groups also included questions about changes in wildlife 

populations. A question in the Delta Residential Survey and a question in the Farm and 

Feedlot Survey asked respondents if they participate in fishing, hunting, or ice fishing. 

Those cottagers and farmers that responded positively were then considered in terms of 

questions relating to changes in wildlife populations within the study area. Respondents 

were asked to indicate if they had observed any changes in bird, fish and wildlife 

populations within the study area. 

2.2.4 Operators of Farms and Feedlots 

The operators of farms and feedlots adjacent to Delta Marsh were surveyed in the 

summer of 2002 (Appendix D). The objectives were to solicit the respondents' perceptions 

of whether or not water quality had changed, and to gather information about the types of 

activities in which respondents were involved, including residential habits, water use and 

consumption and agricultural activities. The process of survey construction began by 

identifying potential issues or activities that could be affecting water quality. Questions 
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were written as simply as possible. Most questions were close-ended for the same reasons 

discussed in development of the Delta Residential Survey (Section 2.2.1). Feedback and 

guidance were provided throughout the writing process by Dr. Gordon Goldsborough. The 

survey was also reviewed by two farmers outside of the study area, one farmer within the 

study area, and a representative of the Delta Agriculture Conservation Co-operative 

(DACC). The same process was used to prepare the Farm and Feedlot Survey as described 

for the Residential Survey in Section 2.2.1. 

The final draft of the Delta Farm and Feedlot Survey was completed by July 2002. For 

the same reasons described for the Delta Residential Survey, a mail-out survey was 

determined to be the most efficient method of distribution. A township map was obtained 

from the Rural Municipality of Portage la Prairie office and used to identify farm locations 

(Appendix E). The study area was defined by the watershed boundaries on the east and the 

west, Delta Marsh on the north and two sections south of Highway 227 on the south 

(Appendix E). The addresses for these farms were then obtained from the 2000 Tax Rolls 

as kept by the Rural Municipality of Portage la Prairie. The surveys were then mailed with 

a letter introducing myself and the project (Appendix 8), and a self-addressed stamped 

reply envelope. A return deadline was set for August 15, 2002, approximately six weeks 

after the surveys were mailed out. As with the residential surveys, farmers were given the 

option of entering their name for a draw if they returned their survey on time. Surveys were 

also numbered and anonymity was preserved in the same way as for the Delta Residential 

Survey. A total of 140 Delta Farm and Feedlot Surveys were distributed and 39 were 

returned (a 28% response rate). 
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Once surveys were returned, they were analyzed using SNAP 5 computer software. 

Similar methods for data entry were done as for the Delta Residential Survey (Section 

2.2.1). 

2.2.4.1 Breakdown of Survey Questions 

A number of activities were identified that to be included in the questions when drafting 

theFarm and Feedlot Survey. The following were identified from the literature review as 

human activities that may be affecting water quality in the study area: 

1. Nature of farm and feedlot development (Grain, Livestock or Mixed) 

2. Use of fertili7ers (quantity used, types used, etc) 

3. Use of pesticides (quantity used, types, method of application, etc) 

4. Method of harvest (zero tillage versus conventional tillage) 

5. Number of head of livestock kept 

6. Nature of sewage treatment 

7. Water sources and consumption for human and livestock use 

8. Method of manure storage 

9. Perception of issues and recollection of changes 

A brief explanation of the questions in the survey that address these activities is 

provided. 

Water Sources and Consumption (Human and Livestock) (Questions 3-10, 32) 

The survey posed questions about the water supply source (human and livestock), how 

long the present source has been used, what the previous source was, the source of drinking 

water (human) and the use of a dishwasher and/or washing machine. These questions were 
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to provide an indication of the intensity of water use, and to identify the main sources of 

water being used by the residents and for agricultural uses. 

Sewage Treatment ('Questions 12-14) 

Information was obtained in regard to the type and age of the current sewage system for 

the residence, the frequency of pumping required for any holding tanks or septic fields and 

the type of previous sewage systems employed. These questions were to provide 

information about the types and ages of sewage systems being used. This was based on the 

assumption that septic fields and aging systems were more likely to leak and contribute 

nutrients to the surrounding environment. 

Nature of Farm and Feedlot Development ('Questions 19-22, 30) 

Information was obtained from respondents in regard to the nature of their farming 

operation (grain, livestock, mixed, special crops), the types of land use (cultivated, hay 

land, pasture etc), the type of crop(s) grown and the type of livestock kept. These questions 

were used to determine what types of crops were being grown within the study area. 

Method of Harvest (Questions 23-24, 49-50) 

The Delta Farm and Feedlot Survey addressed these issues by asking questions in 

regards to the method of tillage used (zero till, conservative till or conventional till), what 

was being done with excess straw, whether or not any erosion protection was being used 

and how areas close to natural water sources were managed. The way that crops are 

harvested and the fields are handled are important factors in the amount of runoff that 

occurs from land, as well as the amount of sediment carried in the runoff. 
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Number of Head ofLivestock ('Questions 29-32) 

Survey participants were asked to state how many head of livestock they had in both 

the winter, the summer and to indicate the type of livestock. Participants were asked about 

the source of water for their livestock and to indicate what they did with animal waste. 

Agricultural land can be a source of nutrient enrichment to surface and ground water as a 

result of livestock housing and handling (Chambers, 2001). 

Storage of Manure (Questions 33-37) 

Survey participants were asked questions about whether or not they store manure on 

their farmland. If they do store manure, they were asked to indicate the types of manure 

storage facilities that are used. 

Use of Fertilizers (Questions 39-44) 

Information was obtained from farm and feedlot managers regarding whether fertilizers 

were used, the types of nitrogen and phosphorous fertilizers, the methods of fertilizer 

application and how the amount of fertilizer to be applied was being determined. These 

questions were used to determine the types and quantity of fertili7ers applied within the 

study region, under the assumption that over-application of fertilizers could result in 

increased nutrient concentrations in adjacent surface water due to polluted runoff. 

Use of Herbicides and Pesticides (Questions 45-48) 

The following questions were asked about the use of pesticides: whether or not 

pesticides were used, the method of pesticide application, how it was decided when 

herbicides and/or insecticides and/or fungicides were needed, and whether other methods 
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were used to control weeds, insects, or disease. These questions were used to determine the 

types and quantity of pesticides applied within the study region under the assumption that 

over-application of pesticides could result in pesticide residues being carried into adjacent 

surface water with runoff. 

Perception of Issues and Recollection of Changes ('Survey questions 52-53) 

Two questions on the survey were structured to obtain a respondent's perceptions of 

changes in the Delta Beach area and to help rank what they saw as being the most 

important issues. Perceived changes in a number of environmental quality indicators 

throughout the time that the farmers have been farming in the Delta Beach area had the 

following possible responses: significantly increased, slightly increased, no change, 

slightly decreased and significantly decreased. These questions were intended to solicit 

stakeholders' opinions in order to ensure that the recommendations made at the completion 

of this project were useful to the stakeholders. 

22.5 Residents of Neighbouring Communities 

Residents of neighbouring communities including Oakland, High Bluff and St. 

Ambroise were initially identified in a separate category and were to be surveyed 

separately. However, the Tax Rolls as kept by the RM of Portage la Prairie made no 

distinction between farm or feedlot landowners and landowners with smaller parcels of 

property within those communities. Therefore, the residents of neighbouring communities 

were included with the farm and feedlot operators. 

The Delta Farm and Feedlot Survey was designed to include questions that would be 

relevant to non-agricultural residents as well as for farmers. The first 18 questions of the 
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Delta Farm and Feedlot Survey related to a family dwelling, including such matters as the 

age of the home, the source of water (drinking and non-drinking), the type of sewage 

handling, the presence of pets, methods for dealing with garbage and the presence of 

pavement on the property. These questions were intended to provide information about the 

types of activities that could have an impact on water quality. Questions were similar to 

those posed on the Delta Residential Survey to allow responses and trends to be compared 

between the farmers and the Delta residents. 

2.2.6 Limitations of Mail-out Surveys 

The mailing addresses were obtained from the Tax Rolls as kept by the Rural 

Municipality of Portage la Prairie. For the Delta Residential Survey, the 2002 Tax Rolls 

were used, however, some residences at Delta Beach were shared amongst family members 

and not all users of the residence were listed on the tax rolls. Therefore, the person 

receiving the survey may not have been the person who used the residence most frequently. 

Surveys were sent to the mailing address of the legal owner. It is possible that some 

potential respondents were visiting Delta Beach when the surveys were mailed out and 

therefore the survey would have been delayed in getting to them. This could make people 

less likely to return the survey if it is already past the requested return date. 

The 2000 Tax Rolls were used for the Farm and Feedlot Survey and some landowners 

could have changed in the past two years. Nine surveys were returned by Canada Post 

because of incorrect addresses. More ownership information was obtained from the Rural 

Municipality of Portage la Prairie office; however, there were two surveys for which the 
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RM did not have an up-to-date address. This meant that two of residents within the study 

area never received a copy of the survey. 

2.3 Field Measurements 

Data collected through field measurements provided information about the current 

water quality in southern Lake Manitoba and Delta Marsh, and the existing layout of 

development adjacent to the Lake and the Marsh (Appendix F). From May to August 2002, 

water quality data were obtained through water sampling and analysis, and data on the 

layout of development adjacent to the lake were obtained from a land survey of the cottage 

development on the lakeshore. 

2.3.1 Water Quality 

Water sampling and analysis were performed to assess the current water quality in the 

study area. Water analysis played only a minor role in this MDP as another concurrent 

project was investigating this aspect in greater detail. Ms. Carli Owens was doing water 

quality testing as a part of her undergraduate honours thesis project from Acadia 

University. I assisted Ms. Owens with site set-up, water sampling and water chemistry. The 

following water analysis methods and results are presented as a result of this 

interdisciplinary collaboration. 

2.3.1.1 Sampling Site Selection 

The study area consisted of portions of Lake Manitoba, Delta Marsh, and a sandy beach 

ridge separating the Lake and the Marsh (Section 1.4). Within the watersheds chosen as the 

study area, there were varying densities of human development. Sampling sites were 



31 

selected to represent a range of human development. A description of each of the sites is 

provided on subsequent pages. 

1. Cottages - The 'cottage' sites were located at 33 Hackberry Avenue East on the East 

Beach (Figure 1.2). Lake water samples were collected approximately 30 metres 

offshore at a depth of approximately 45 centimetres. Marsh samples were taken from 

Cadham Bay behind the cottage development on the south side of the beach ridge. A 

sandpoint well was placed to a depth of 3.1 to 3.7 metres on the ridge beside the cottage. 

However, the sandpoint well was dry when the site was visited in the summer and 

during that period water was only collected from the Lake and the Marsh (Figure 2. 1). 

This was the most eastern site sampled and represented an area of relatively high density 

residential development as compared to the other sites sampled. 

2. University of Manitoba (U of M) Land - The U of M site was located between the West 

Beach and the Far West Beach at Delta Beach (Figure 1.2). This land has remained 

undeveloped and is characterized by largely undisturbed native trees and ground cover. 

Lake water samples were collected approximately 30 metres offshore at a depth of 

approximately 45 centimetres. Marsh samples were taken from Eaglenest Bay south of 

the property. A sandpoint well was placed to a depth of 3.1 to 3.7 metres on the, ridge in 

the centre of the treed area. However, the sandpoint well was dry when visited in the 

summer months and during that period water was only sampled from the Lake and the 

Marsh (Figure 2.2). The U of  site was bordered on the west by cottage development 

and was bordered on the east by the Delta Public Beach (Figure 1.2). The U of M site 

represented an area with moderate development density relative to the other sites 

sampled. 
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Figure 2.1 - The cottage site located on the East Beach, August 2002. Sites shown were the 
locations where all water sampling was done for the cottage site. Samples were collected 
from the Lake (left) and from the Marsh in Cadham Bay (right). 

Figure 2.2 - The University of Manitoba land site, August 2002. Sites shown were the 
locations where all water sampling was done for the U of M site. Samples were collected 
from the Lake (left) and from the Marsh in Eaglenest Bay (right). 
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3. Delta Marsh Field Station (DMFS) - The DMFS site was located directly west of the 

Portage Diversion (Figure 1.2). Lake water samples were collected approximately 30 

metres offshore at a depth of approximately 45 centimetres. Marsh water samples were 

collected from a canoe dock that was located in the Marsh south of the field station 

buildings (Figure 2.3). The groundwater samples were collected from an existing 

sandpoint well on the property. The DMFS site represented an area with relatively low 

residential development density compared to the other sites sampled. 

4. Lakewood Country Club (LCC) - This site was west of the Delta Marsh Field Station at 

the Lakewood Country Club (Figure 1.2). Lake water samples were collected directly 

from the Lake at a distance of 30 metres offshore at a depth of approximately 45 

centimetres. Marsh water samples were collected from a canoe dock located at the edge 

of the marsh south of the lake site. A sandpoint well was placed on the ridge at a depth 

of 3.1 to 3.7 metres. However, the sandpoint well was dry when visited the summer 

months and during this period water was only sampled from the Lake and the Marsh 

(Figure 2.4). 

This site consisted of an area that has been used since 1909 by the Lakewood Country 

Club for retreats and hunting excursions, principally in the Fall. There were no buildings 

within the immediate vicinity of the lake or the marsh and the site was chosen to represent 

an area of very.low human density development as compared to the other sites sampled. 

However, there were livestock at this site that were beside the Lake with direct access to 

surface water. 
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Figure 2.3 - The Delta Marsh Field Station site on the west side of the diversion, August 
2002. Sites shown were the locations where all water sampling was done for the DMFS 
site. Samples were collected from the Lake (left) and from the Marsh at the canoe dock 
(right). 

Figure 2.4 - The Lakewood Country Club site, August 2002. Sites shown were the 
locations where all water sampling was done for the LCC site. Samples were collected 
from the Lake (left) and from the Marsh at the canoe dock (right). 
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2.3.1.2 Water Sampling 

Eight water samples were collected, four in the Lake and four in the Marsh, every 

second week in June, July, and August 2002. To obtain the Lake water, samples were taken 

at a distance from shore where the water was deep enough that the sampling tube did not 

hit the lake bottom. This was to avoid having suspended sediment in the water column. The 

sampling apparatus consisted of a plastic tube, two inches in diameter, open on both ends 

with a ball that fit into one end (Figure 2.5). The tube was lowered into the water and the 

ball placed on top of the tube. Enough suction was created to quickly lift the tube and allow 

the water to flow into a bucket. This process was repeated until enough water was collected 

to fill a rinsed sample collection bottle (Figure 2.5). The bottle was immediately placed in a 

cooler until returned to the laboratory for analysis. The bottles were clearly labelled as to 

which sample they contained. The water was collected in this manner when sampling in the 

Marsh; however, several of the Marsh samples were taken over the side of a canoe. 

2.3.1.3 Water Analysis 

Samples were normally taken to the laboratory within an hour after collection. Water 

samples were analyzed for ammonia-nitrogen, nitrate-nitrogen and total reactive 

phosphorous. These nutrients were investigated because sewage and fertilizers (related to 

human activities) could result in increased concentrations of nutrients. Water analysis was 

done using standard methods (Stainton, 1977; Greenberg, 1992). Refer to Chapter 3 for a 

detailed explanation of water quality parameters. 
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Figure 2.5 - Water sampling in Cadham Bay, August 2002. Sampling procedure shown 
was used for all surface water sampling. Sampling tube was used to collect water (left) and 
then the water was stored in one-litre rinsed plastic bottle (right). Sample bottles were then 
placed immediately in a cooler for the trip back to the laboratory. 
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2.3.2 Measurements within the Cottage Development 

Proximity of residential development to the Lake and to the Marsh is an indication of 

land use. Measurements were conducted between May and July 2002 to determine the 

layout of the residences on the beach ridge (Appendix F). 

2.3.2.1 Distance Measurements 

In early May 2002, when visibility was best due to limited tree growth, the distances 

were measured for all lakeshore residences on the beach ridge. The distance from each 

cottage to the water's edge was measured during a period of calm water. The distance from 

each cottage to Haekberry Avenue (road) was measured. The distance from each cottage to 

the nearest point on the next adjacent cottage to the east was measured. All measurements 

were taken using a SONIN Combo Pro electronic distance-measuring tool. 

2.3.2.2 Elevation Measurements 

In May and June 2002, the elevations of all lakeshore residences were measured using 

land-surveying equipment. Elevation measurements were taken to investigate the effect 

that Lake water level changes may have on the cottage development. Since the 

development of the Fairford Dam in 1961, Manitoba Conservation has controlled the water 

level in Lake Manitoba within the range of 247.15 to 247.76 metres above sea level. The 

values for water level on the days of the survey were obtained from daily measurements 

made by Manitoba Conservation at their Steeprock gauging station. 
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2.3.3 Statistical Analysis 

The means calculated from the distance measurements were then compared using a Z-

test. A Z-test was chosen over a t-test because the sample sizes were large (n> 20) 

(Johnson, 1996). The Z-test was used to compare two populations and therefore 

calculations were done to compare the far west with the west, the far west with the east and 

the west with the east for each distance mean. All statistical calculations were done using 

a0.05. 
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3.0 LITERATURE REVIEW 

The purpose of the literature review was to collect information that could be used to 

satisfy the. project objectives. This included a review of existing regulations governing 

activities that impact water quality. Human activities that may be impacting water quality 

were identified and this information was then used to draft the user surveys. Water quality 

parameters were investigated. The characteristics of a water quality management plan were 

identified. The information collected in the literature review was used in conjunction with 

data collected through other methods to develop the final recommendations. 

3.1 Methods for Water Quality Sampling 

One purpose of the literature review was to identify current water sampling methods. 

3. 1.1 Water Quality Sampling 

Detailed descriptions of site-selection, sampling, and sample analysis procedures are 

provided in Section 2.3.1. Sampling and sample analysis procedures were based on 

methods defined by the American Public Health Association in Standards Methods —for 

the Examination of Water and Wastewater (Greenberg, 1992). Analysis methods were 

taken from the Freshwater Institute, as described in The Chemical Analysis of Freshwater 

(Stainton, 1977). Refer to Section 3.5 for a description of the parameters selected for study. 

3.2 Observed Water Quality Trends 

The water quality in Lake Manitoba has been monitored intermittently by the Province 

of Manitoba since 1928 (Bortoluzzi, 2002) and most intensively since 1991. Water quality 

data has been collected for more than 100 variables including plant nutrients, trace 
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elements, and agricultural pesticides (Hughes, 2002). Major impacts since 1991 have 

included the effects of stabilized water levels (from the construction of a water control 

structure on the lake's single outlet on the Fairford River), proliferation of the common 

carp (a nuisance European fish species) and the enrichment of water with nutrients from 

agricultural fertilizers, manures and domestic sewage (Goldsborough, 2001). 

The following data is summarized from An overview of water quality in Lake Manitoba, 

Manitoba Canada (Hughes, 2002). For explicit detail on the numbers associated with each 

parameter, refer to Hughes, 2002. 

Microbiological Characteristics 

The objectives for protection of water bodies used for primary recreation purposes are 

200 fecal coliform bacteria per 100 mL of sample. Offshore, the bacteriological 

characteristics of Lake Manitoba are excellent and the objectives for protection of water 

bodies used for primary recreation purposes have not been exceeded. However, sampling 

was conducted less than 100 metres offshore and it was found that the mean fecal coliform 

counts were considerably higher then further offshore. 

Nutrients 

Phosphorus limits plant and algal growth in most lake conditions. It was found that the 

phosphorus concentrations were higher near the south end of Lake Manitoba relative to the 

north end. In order to minimize the growth of nuisance algae, total phosphorus for lakes 

should not exceed 0.025 mg/L (Williamson, 1988). "Average total phosphorus exceeded 

this objective during the 1960s, 1970s, and the 1991 through 2001 sampling periods in the 
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south basin of Lake Manitoba" (Hughes, 2002). The objectives for ammonia and nitrate-

nitrogen were not exceeded. 

Dissolved Salts, Major Ions 

"Dissolved salts, major ions, and related variables are relatively high in Lake Manitoba 

likely due to the infiltration of groundwater along the lake's western shoreline" (Hughes, 

2002). Lake Manitoba contains water with a hardness of approximately 300 mg/L as 

CaCO3. Alkalinity is high relative to other freshwater lakes in Manitoba with an average pH 

of 8.5 which exceeds the value for the drinking water quality objective (Williamson, 1988). 

However this pH does not exceed the value for the protection of aquatic life and primary 

recreation. 

Trace Elements and Metals 

Manganese, arsenic, cadmium, copper, lead, nickel, zinc, hexavalent chromium, 

aluminum and iron content did not exceed surface water quality objectives. 

Dissolved Oxygen 

Dissolved oxygen levels did not drop below the objective for the maintenance of 

aquatic life. 

Herbicides and Pesticides 

Herbicide and pesticide data were collected from 1991 onwards and it was found that, 

of the 48 pesticides tested for, only three were detected in any of the samples collected. 

The herbicides that were detected were dicamba, MCPA and 2, 4-D. All of these herbicides 
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are often used in agricultural settings for control of broad-leaved weeds. These herbicides 

exceeded water quality objectives once in 1993 and once in 1995. 

Phosphorous 

The water quality in Lake Manitoba near Delta was between "fair" and "good" as 

indicated by the Canadian Council of Ministers of the Environment Water Quality Index 

(CCME WQI). Phosphorous was the only parameter that consistently exceeded water 

quality objectives. 

According to the CCME, natural sources of phosphorus include rocks, soils, plant 

material and the atmosphere. Phosphorus can also come from human activities including 

agriculture, animal waste, discharge of industrial waste, discharge of municipal waste and 

surface water runoff from residential areas. Phosphorus and nitrogen are nutrients. 

Excessive concentrations of such nutrients can lead to the rapid growth of algae and 

phytoplankton, creating blooms which negatively impact the overall water quality. Human 

activities have rapidly increased the amount of phosphorus and other nutrients that enter 

the environment (CCME, 2003). The concentration of phosphorus could be impacted by 

the land use activities that are occurring in the vicinity of surface water. 

3.3 Adjacent Land Users and Landowners 

Delta Marsh is one of the most famous freshwater wetlands in North America because 

of its importance as feeding and staging habitat for North America's waterfowl populations 

(Batt, 2000). Lake Manitoba has importance to fishermen, cottage owners, hunters, 

trappers, bird watchers and general recreationists (Crowe, 1977). Studies of the effects of 
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human development along the edges of the Marsh and the Lake are needed to ascertain any 

threats to these important resources. 

The most prominent types of development adjacent to the Marsh and the Lake are 

agricultural and residential. From 1900 until the 1940s, the Canadian Northern Railroad ran 

north from Portage la Prairie to Lake Manitoba, delivering goods to Delta and bringing 

tourists to the lakeshore (Batt, 2000). Delta Marsh was the fourth stop along the Railroad 

and the town site was thus named "Delta" after the fourth letter in the Greek alphabet. 

During the time that the Railroad was running to Delta, development on the sandy beach 

ridge between the Lake and the marsh flourished. The development that remains on the 

ridge is in the form of summer cabins and some permanent homes. Delta was the first 

public beach to be developed in Manitoba (Goldsborough, personal communication) and it 

continues to have a large number of day-visitors. 

3.4 Land Use Activities that Potentially Affect Water Quality 

There are a number of land use activities that may have an impact on the water quality 

in the Delta area. 

3.4.1 Agricultural Activities 

Agriculture is the largest source of non-point pollution in most countries (Stauffer, 

1999). Agricultural sources of pollutants include livestock wastes, fertilizers (commercial 

and manure), erosion and pesticides (Stauffer, 1999; SCE, 2001). 



44 

Fertilizer Application 

There has been an increased reliance on fertili7ers since the 1950s because of the loss 

of soil fertility due primarily to soil erosion (Stauffer, 1999). Fertilizers are applied to 

supply additional nutrients so that crops can reach high yield potentials (Chambers, 2001). 

The soil of individual fields should be tested regularly to compare plant-available nutrient 

levels of the soil to fertilizer requirements and anticipated yield (Campbell, 2000). 

Fertilizer application is then based on required nutrient levels and crop uptake rates (Green, 

1995). However, if fertili7ers are applied in excess of plant requirements they will cause a 

build-up of nutrients in the soil which can eventually lead to a loss of these nutrients to 

surface and ground water (SCE, 2001). 

Loss of chemical fertilizers to the surrounding environment occurs when fertilizers are 

applied in inappropriate amounts, or if there are any accidental spills due to mishandling of 

the chemicals (Campbell, 2000). 

Almost all manure that is produced on Canadian farms is applied to agricultural land 

(Patni, 1991). Less leaching occurs from manure-treated fields than from commercially 

fertilized fields (Gleig and MacDonald, 1998). This is because a high proportion of the 

nitrogen found in manure is tied up in organic matter and some of the manure's nitrogen 

escapes into the atmosphere in the form of ammonia (Gleig and MacDonald, 1998). 

Because of the significant climatic changes in Canada, it is not desirable to apply manure 

to crop land at certain times of the year. Manure application in the winter can result in high 

concentrations of nutrients in spring runoff. Therefore, winter application (November 10 
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through April 15) of manure is prohibited in Manitoba (McLeod, 1996). Contamination 

from manure applications may also occur as a result of improper storage. 

Some methods of fertili7er application are more prone to runoff than others. Green 

(1995) found that the most effective methods of fertilizer application are deep banding and 

then deep incorporation in the spring. The least effective methods of fertilizer application 

were found to be surface incorporation and fall application, as this led to high 

concentrations of nutrients in spring runoff. Chemical fertilizers and manure are an 

important part of an agricultural management plan, as they are often required to supply 

plants with the necessary nutrients. 

Pesticide Application 

Pesticides are transferred from agricultural fields to surface water by runoff and erosion 

(Ongley, 1981). There is a greater percentage of pesticide loss to runoff if chemicals are 

applied on the surface or through aerial spraying (Koroluk, 2000). 

The other potential source of pollution from pesticide application is accidental spillage. 

Farm managers are encouraged not to fill pesticide dispensers near open areas of water or 

near groundwater wells where a spill will result in source water contamination (Dillon 

Consulting, 1998). 

Tillage Methods 

The type of tillage used on a field can have an impact on waterquality as it influences 

the rate of erosion and runoff (Dillon Consulting, 1998). There remains debate on what 

type of tillage is the least damaging to the surrounding environment. There are three main 
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methods of tillage: conventional till, no-till and reduced till. No-till is the most effective 

method for reducing erosion as it leaves stubble on the field after harvest (PFRA, 1989). 

However, no-till requires a greater dependence on the use of herbicides (PFRA, 1989). 

There remains debate on what type of tillage is the least damaging to the surrounding 

environment. Miller et al ( 1995) suggests that there is insufficient research to come to a 

conclusion on the infiltration potential of nitrates, herbicides and pesticides with reduced 

tillage systems. Techniques such as shelter belts, contour farming, strip cropping and crop 

rotation can also help to minimize soil erosion (Bircham, 1995). 

Livestock Watering 

Livestock watering is a problem if the livestock have direct access to the water source. 

Livestock with direct access can destabilize banks creating erosion and damaging the 

shoreline vegetation (Dillon Consulting, 1998). Shoreline vegetation is important because 

it reduces nutrient levels in runoff, reduces the rate of runoff and filters sediments before 

they reach the water source (Dillon Consulting, 1998). 

Manure Management 

A manure management plan has three aspects: collection, storage and disposal (Dillon 

Consulting, 1998). In order for manure to be a value rather than a detriment, the types of 

storage structures must be sufficient to prevent leaks and the manure must be applied only 

in amounts that will satisfy crop requirements (Green, 1995). 
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3.4.1.1 Residential Sources 

There are several possible sources of nutrients from residential development, including 

animal wastes from household pets, lawn and garden fertili7ers, household pesticides, 

household cleaning products and human sewage wastes. 

Fertilizer, Herbicide and Pesticide Application 

Herbicide and pesticide use should be avoided on land adjacent to surface water sources 

(Manitoba Environment, 1997). 

Septic Treatment Systems 

Septic systems are likely to contribute high concentrations of ammonia to the 

environment (Green, 1996). There are difficulties with sewage treatment in non-urban 

areas since "an average of 61% of septic field systems in various surveys of cottage 

systems in Ontario were not properly designed, constructed or maintained" (Chambers, 

2001). Septic disposal systems in Canada are sometimes too numerous for the area in 

which they are located (SCE, 2001) and many are built too close to shorelines or where the 

underlying rock conditions are unsuitable for a septic system (SCE, 2001). Outhouses and 

septic fields should be built at least 30 metres from surface water and farther away if the 

soil is sandy or rocky (Manitoba Environment, 1997). The life expectancy for a septic 

system under optimum conditions is 15 to 20 years (Environment Canada, 1997). Septic 

systems can corrode and there is potential for them to leak, therefore, many aging systems 

can contribute to pollution problems. 

Septic tanks only retain 20 to 55% of the nitrogen and 25 to 40% of the phosphorous 

that enters the system (Chambers, 2001). Septic systems can be a major source of nutrient 
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contamination as nitrogen and phosphorous may leak from the tank or field directly into 

shallow groundwater. 

3.5 Water Quality Parameters 

Section 3.4 identifies a number of activities that maybe occurring within the study area. 

The activities that have an effect on the water quality in the study area include fertilizer 

application, pesticide application, tillage methods, livestock watering, manure 

management, animal wastes and septic treatment systems. The effect that these activities 

have on the water quality is summarized in Table 3.1. Nutrients, bacteria, and herbicides 

and pesticides are the major water quality parameters that may be affected by human 

activities within the study area (Table 3.1). 
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Table 3.1 - Effects that some common human activities may have on water quality. 

Human Activity (Land Use) Potential Effect on Water Quality 

Fertilizer application 

Pesticide application 

No-till 

Conventional till 

Allowing livestock direct access to 
surface water 

Animal waste management and 
storage 

Nature of sewage treatment 

- fertilizers are a source of nutrients 
(phosphorus and nitrogen) 

- pesticide residues could contaminate 
runoff 

- plant residues may be a source of 
nutrients (phosphorus and nitrogen) 
may contribute herbicide residues to 
runoff 

increased sediment loading (runoff) 
- increased phosphorus (adhered to 

particles) 
increased nutrients (contaminating 
runoff) 

animal waste may be a source of 
nutrients (phosphorus, nitrogen) 
animal waste may be a source of bacteria 
increased erosion could increase 
phosphorus (adhered to particles) 
increased sediment from animal traffic 

animal waste may be a source of 
nutrients (phosphorus, nitrogen) 
animal waste may be a source of bacteria 

- waste may be a source of nutrients 
(phosphorus, nitrogen, ammonia) 

- waste may be a source of bacteria 
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Phosphorus concentrations have repeatedly exceeded water quality objectives. The 

concentration of nutrient parameters is affected by human activities. Therefore, nutrients 

were examined in greater detail through water quality analysis to provide a summary of the 

current water quality within the study area. The water quality parameters chosen for 

investigation were total reactive phosphorus, nitrate and ammonia. A brief description of 

each of these parameters is provided. 

3.6 What are Nutrients? 

Nutrients have been defined as "chemical substances that provide nourishment and 

promote growth of micro-organisms and vegetation" (Chambers, 2001). The Canadian 

Environmental Protection Act (CEPA) defines nutrients as a "substance or combination of 

substances that, if released in any waters, provides nourishment that promotes the growth 

of vegetation" (CEPA, 1999). The main nutrients of concern in surface water are 

compounds containing nitrogen and/or phosphorous, because these are typically the two 

nutrients in shortest supply relative to biological demand (Vallentyne, 1974). 

Nutrients are essential for plant and algal growth in aquatic systems (Chambers, 2001). 

However, high concentrations of nutrients in an aquatic system can lead to cultural 

eutrophication (State of Canada's Environment, 2001). Cultural eutrophication in aquatic 

systems is an oversupply of nutrients in the system that results in an -increase in the number 

of plants and the amount of algae, but an overall decrease in the number of species 

(Stauffer, 1999; Chambers, 2001; SCE, 2001). Eutrophic lakes can be identified based on 

the development of abundant algal "blooms", changes in the composition of aquatic 

animals, changes in the composition of plants and algae, declining dissolved oxygen 
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content and, taste and odour problems associated with the water (Chambers, 2001). Thus, 

eutrophication is not desirable in an aquatic system as it diminishes the overall value of the 

system in terms of recreational opportunities, biodiversity and safety of water for 

consumption (Chambers, 2001). 

According to Hughes (2002), the south basin of Lake Manitoba is likely mesotrophic. 

Hughes also concludes that the lake is capable of supporting a healthy community but 

nuisance algal blooms can occur. 

3.6.1 Total Reactive Phosphorus 

Phosphorus is an important water quality parameter because it is often the limiting 

nutrient in aquatic systems and thus affects the growth of aquatic plant species (WDNR, 

2003; Hughes, 2002). Phosphorus does not pose a direct threat to human health (CCME, 

2003). Phosphorus can impact humans indirectly as it can diminish the aesthetic and, 

recreational value of surface water (CCME, 2003). Excessive phosphorus can lead to algal 

blooms (CCME, 2003). Algal blooms could negatively impact the water quality by 

affecting the potability, odour, and colour (CCME, 2003). 

There are two main forms of phosphorus that can be measured in water quality analysis. 

These are soluble reactive phosphorus and total reactive phosphorus (TRP). Soluble 

reactive phosphorus is dissolved in water while TRP contains both the soluble and the 

particulate forms of phosphorus. 

Currently there are no national guidelines for phosphorus for the protection of aquatic 

life (CCME, 2003). In general, it is thought that 0.03 mg/L indicates eutrophication 

potential (TELWF, 2003). According to the Manitoba Surface Water Quality Objectives it 



52 

is recommended that total phosphorus not exceed 0.025 mg/L in lakes in Manitoba 

(Williamson, 1988). 

3.6.2 Nitrogen (Ammonia, Nitrates, Nitrites) 

Ammonia, nitrate and nitrites can be toxic to plants and animals (Chambers, 2001). 

Nitrogen concentrations are also related to the growth of algae and may negatively impact 

the water quality by contributing to excessive algal growth. If inorganic forms of nitrogen 

(NO3, NO2 and NH4) exceed 0.3 mg/L in the spring there may be sufficient nitrogen to 

support algae blooms (WDNR, 2003). If the total concentration of NH3 is greater than 

2 mg/L it can be toxic to aquatic animals. When the concentration of NH3 is greater than 

2.4 mg/L it can inhibit photosynthesis and algal growth ()ATDNR, 2003). 

The impacts of nitrogen and phosphorus can be further illustrated by describing the 

impacts of nutrients on the natural environment. 

3.7 Existing Regulation of Water Quality 

3.7.1 Federal Legislation 

Federal legislation within Canada relating to water quality includes the Fisheries Act, 

Migratory Birds Convention Act, Canada Water Act, and the Canadian Environmental 

Protection Act. Federal legislation that may be relevant in the study area was reviewed and 

a summary of this legislation is presented here. 

3.7.1.1 The Fisheries Act 

According to Section 36, no one shall deposit a deleterious substance of any type in 

water that is frequented by fish or where it may enter water that is frequented by fish. A 



53 

deleterious substance is defined within the Act as "any substance that, if added to any 

water, would degrade or alter or form part of a process of degradation or alteration of the 

quality of that water so that it is rendered or is likely to be rendered deleterious to fish or 

fish habitat or to the use by man of fish that frequent that water." Depositing a substance 

means "any discharging, spraying, releasing, spilling, leaking, seeping, pouring, emitting, 

emptying, throwing, dumping or placing." The purpose of this section of the Fisheries Act 

is to protect fish populations and fish habitat from pollution. 

3.7.1.2 Migratory Birds Convention Act 

The Canadian Migratory Birds Convention Act operates jointly with similar legislation 

in the United States in recognition of the fact that migratory birds cross international 

boundaries. The Act prohibits the release of any substances (e.g., pesticides) that may be 

harmful to migratory birds in any area in which they are frequently found (Coote, 2000). 

3.7.1.3 Canada Water Act 

In general, water resources monitoring is the responsibility of provincial governments. 

However, the Canada Water Act gives the federal government an active role in water 

quality data collection and research, and it permits the development of collective 

agreements between the provinces on water-related issues including water quality (Coote, 

2000). 

3.7.1.4 Canadian Environmental Protection Act 

The Canadian Environmental Protection Act (CEPA) is an act that addresses "pollution 

prevention and the protection of the environment and human health in order to contribute 

to sustainable development". The CEPA allows the government to play a role in 
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environmental research and in developing guidelines for regulating activities that may be 

affecting the natural environment. CEPA also states that the Federal Government is 

committed to applying the Precautionary Principle in that "where there are threats of 

serious or irreversible damage, lack of full scientific certainty shall not be used as a reason 

for postponing cost-effective measures to prevent environmental degradation." The CEPA 

defines pollution prevention as "the use of processes, practices, materials, products, 

substances or energy that avoid or minimize the creation of pollutants and waste and 

reduce the overall risk to the environment or human health." 

3.7.2 Provincial Legislation 

Provincial legislation that relates to water quality in Manitoba is described below. 

3.7.2.1 Manitoba Surface Water Quality Objectives 

The purpose of these objectives is to protect the quality of water in Manitoba 

(Williamson, 1988). These objectives specify the maximum concentrations, of over eighty 

substances (including such substances as fecal coliform, mercury, phosphorous, etc.) that 

are considered suitable for domestic consumption, irrigation, livestock watering, industrial 

consumption, aquatic life, and wildlife and recreation (Williamson, 1988). Water that is 

tested in the province is compared to these objectives to determine if the concentration of 

substances found in the water is acceptable. Values for pertinent water quality parameters 

were supplied in Section 3.2. 

3.7.2.2 Manitoba Water Policies 

The Manitoba Water Policies were accepted by the provincial government in 1990 

(Manitoba Environment, 1997). Their purpose is to implement the practice of sustainable 
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development of Manitoba's water resources. The Manitoba Water Policies follow seven 

main objectives. Each objective addresses a different aspect relating to water within the 

province. The objectives are described below (Manitoba Environment, 1997): 

o Water quality remains adequate for all needs of aquatic ecosystems. 

o Conservation as it applies to lakes, rivers, and wetlands in Manitoba, focuses on 

protecting "the ability of the environment to sustain life and provide environmental, 

economic and aesthetic benefits to existing and future generations". 

o Use and allocation deals with the sustainability of surface and groundwater. 

o A water supply objective deals with priority water needs and maintaining 

environmental quality through the management of the. province's water resources. 

o Excess water should also be managed to minimize human suffering and economic 

damage caused by flooding. 

o Agricultural managers should plan drainage projects in order to maintain 

agricultural functions. 

o Education is an objective specifically "to enhance awareness and knowledge of 

Manitoba's water resources". 

From these Manitoba Water Policies there comes a separate division related specifically 

to water quality. The Government of Manitoba has issued five policy statements relating to 

water quality, and each policy is described below (Manitoba Environment, 1997): 

o Policy 1.1 states that the Manitoba Surface Water Quality Objectives are to be used 

to protect the water uses for all Manitobans. 
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o Policy 1.2 aims to enhance the water quality within the province by managing water 

resources. 

o Policy 1.3 states that " water quality enhancement programs shall be designed to 

restore environmental quality, as well as deliver economic, cultural and heritage 

benefits to Manitobans". 

o Policy 1.4 relates to wastewater discharges and aims to decrease non-point sources 

of pollution. 

o Policy 1.5 states that "pollution control programs shall be designed in consultation 

with affected user groups and, where possible, implemented in such a manner as to 

cause minimum disruption to established land and water uses". 

3.7.2.3 The Environment Act (1988) 

The following are regulations that have been implemented in Manitoba in accordance 

with The Environment Act. 

150/91 Waste Disposal Grounds 

This regulation provides requirements for the development of areas where waste is 

disposed of. It states that Class II (serving 1,000 to 5,000 people) and Class III (serving 

fewer than 1,000 people) waste disposal areas cannot be constructed without a proper 

permit. Siting requirements state that the area must be at least 100 metres away from any 

public road, 400 metres from any existing dwelling, and at least one kilometre from any 

body of surface water. 
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418/88 Private Sewage Disposal Systems and Privies 

This regulation outlines the requirements for installing and maintaining a personal 

sewage disposal system such as septic tanks, septic fields and outhouses. It outlines the 

types of tanks that are required and the required setback of the system from dwellings, 

property lines and surface and ground water. Some of the specific requirements include: 

o Outside toilet buildings must be of sound construction, weatherproof, fly-proof, 

vented, sanitary, and in good repair. 

o Outhouses using a pit must be at least six metres from any habitable buildings, 

at least 15 metres from a cased groundwater well and 30 metres from an 

uncased groundwater well, 30 metres from any body of water, and at least two 

metres from all lot lines. Also, pit outhouses are not allowed in areas where 

there is less than one metre of overburden from the bottom of the pit to the 

bedrock or the top of the high water table. 

o Septic tanks must be watertight, have at least two compartments, be one metre 

from the dwelling, three metres from any property boundary, eight metres from 

wells, 15 metres from surface water, and have a minimum working capacity of 

2,250 litres for a sediment chamber and 340 litres for a control chamber. 

o Disposal (septic) fields must be at least six metres from a building with no 

basement or cellar (eleven metres if there is a basement or cellar), 30 metres 

from surface water, 15 metres from cut or embankment, 15 metres from wells 

(that are drilled and cased to a minimum of six metres below ground level), 30 
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metres from other wells or springs, and eight metres from all property 

boundaries. 

81/94 Livestock Waste Regulation 

This regulation addresses the use, management and storage of animal manure. The 

management of animal manure must be done in such a way that it does not cause pollution 

to surrounding water sources or soil. 

3.7.2.4 The Public Health Act ( 19 87) 

The following are regulations have been implemented in Manitoba in accordance with 

The Public Health Act. 

326/88 Protection of Water Sources 

This section states that no person is allowed to deposit substances into a water body that 

will result in "the fouling or contamination" of the water body. 

330188 Water Supplies 

This regulation outlines water quality standards that must be met for potable water. 

3.7.3 Municipal Bylaws 

Personal communication with employees at the Rural Municipality of Portage la Prairie 

office determined that provincial legislation is the regulatory requirement that governs the 

type of sewage treatment at Delta Beach. This includes the Private Sewage Disposal 

Systems and Privies Section of the Environment Act (as described in Section 3.7.2.3). 
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3.8 An Example of a Manitoba Water Management Plan 

Several management plans were reviewed in order to identify successful aspects of 

environmental management plans. An example of a management plan that has been 

implemented within the province of Manitoba is provided below. 

3.8.1 Oak Lake Aquifer Management Plan (Boulanger, 2000) 

The Oak Lake Aquifer Management Plan was drafted by stakeholder groups and a 

technical advisory group in an effort to conserve the quantity and the quality of the Oak 

Lake Aquifer. The study area was located in south-western Manitoba between the 

Assiniboine and Souris Rivers. Stakeholders were those that rely on the use of water from 

the Oak Lake Aquifer. 

The aquifer is used for both domestic and agricultural needs. There is the potential for 

non-point source pollution from agricultural chemicals or wastes, and domestic or 

municipal wastes. The plan outlined methods that should be taken to introduce best 

management practices within the study area to reduce the negative impact that land use 

activities were having on the water quality in the Oak Lake Aquifer. 

A technical advisory group (TAG) was established to develop the management plan. 

The TAG consisted of 15 representatives from various federal and provincial agencies. A 

'round table' was established that consisted of 19 agencies representing the major 

stakeholders within the area. The process of developing the management plan took 

approximately two years, 15 meetings, two tours and a workshop. Public input was 

obtained before submitting the final draft of the plan to Manitoba Conservation. 
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The result was that four action plans were recommended: 

o Water Quantity Protection Plan - will assist with the identification and 

development of land and water management practices. 

o Water Quality Protection Plan - will assist with identification of land and water 

management practices, and will seek to discourage practices that degrade the 

water quality. 

o Education Plan - will distribute information about the aquifer to stakeholders in 

the study area and will distribute information about "best management 

practices" and land use practices. 

o Monitoring Plan - will ensure the ongoing collection of necessary information; 

will include testing for nitrates, pesticides, and other contaminants; and will 

provide data to the water quality and water quantity components of the plan. 

Task groups have been set up to help implement each of the four plans. This 

management plan allows stakeholders to plan for the future of the Oak Lake Aquifer. 
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4.0 RESULTS 

Results derive from an examination of the existing layout of human infrastructure 

adjacent to the Lake Manitoba, the identification of human land use activities and the data 

abc3ut current water quality in Lake Manitoba and Delta Marsh. The results are presented 

here and the interpretation of these results is provided in Chapter 5. 

4.1 Land User Surveys 

4.1.1 Land Verification of Survey Results 

There was no significant difference (a = 0.05) between the survey results and the 

observed results from ground truthing (Table 4.1). Therefore, it was concluded that the 

majority of the respondents were truthful and accurate in their replies on the Delta 

Residential Survey, and that those results were valid. The results of the Delta Residential 

Survey are presented in subsequent sections. 

4.1.2 Delta Residential Users 

Of all resident owners, 55% were from Portage la Prairie, 23% were from Winnipeg, 

12% were from other parts of Manitoba and the others were from Ontario, Alberta, Quebec 

and the United States. Of the 178 surveys sent to cottage owners, 131(74%) were returned 

and the results of the returned surveys were considered to be representative of the entire 

survey population. 
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Table 4.1 - Comparison of ground truthing results with the results of the Delta Residential 
Survey (survey validation).* 

Parameter From Ground Truthing (%) Percentage of total respondents (%) 

Cottages and/or homes 

Lakeside (north) lawns 

Beach Protection 

95 94 

31 34 

None 5 8 

Trees 26 

Sandbags 1 

Gabions 26 

Railway Ties 10 

Concrete 4 

Bales 4 

Rocks and/or boulders 12 

Other 16 

31 

. 5 

21 

10 

6 

3 

23 

23 

*percentages do not total 100% because respondents were asked to indicate all those that 
apply. 
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4.1.2.1 User Patterns 

Twelve percent of the residences at Delta Beach were used year-round and 70% of 

those were onCheny Avenue in the town site of Delta. There were large changes in 

population between the summer season (June, July, and August) and the off-season 

(September to April). There were dramatic changes in the percentage of residences used 

during the year, with increased use occurring during the summer months, and the peak 

usage occurring in July with 98.5% of the residences being occupied (Figure 4.1). 

The population varied not only by month but also by time of the week. In the summer 

(June, July and August) residence use was split between weekly (33.6%), weekends 

(33.6%) and every night (34.4%) (Figure 4.2). In the off-season (September to April) 

residences were most often used only on occasional nights (32.8%). 
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Figure 4.1 - Percentage of Delta Beach residences in use in an average year, by month 
(from Delta Residential Survey). 
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Figure 4.2 - Percentage of Delta Beach residences that are used at a given interval (from 
Delta Residential Survey). [Percentages do not total 100% because respondents may have 
indicated more than one response.] 
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The maximum resident population at Delta Beach was determined to be 628 people in 

July (Table 4.2). By factoring in the unreturned surveys, it was determined that the 

maximum population at Delta Beach could be approximately 849 people. 

Similarly, it was determined that the minimum population was occurring during the 

week in the off-season (September to April). Calculations were done using the same 

method as described for the maximum population. According to the surveys that were 

returned, the minimum population during the week in the off-season would be 33 people 

(Table 4.3). By factoring in the unreturned surveys, it was determined that the minimum 

population at Delta Beach could be approximately 45 people. 

The average age of a Delta resident, calculated using a weighted mean method, was 36 

years. However, the greatest percentage of users fell into the 41 to 50 age range (17%), 

followed by the over 60 age group (16%), and the 51 to 60 age group (15%) (Figure 4.3). 
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Table 4.2 - Population at Delta Beach in July, 2002 (maximum population). * 

# of People/Residence # of surveys Total # of People 

Did not state 5 0 

1 7 7 

2 31 62 

3 14 42 

4 16 64 

5 12 60 

6 12 72 

7 4 28 

8 6 48 

9 0 0 

10 12 120 

11 1 11 

12 2 24 

13 0 0 

14 0 0 

15 4 60 

>15 2 30 

Total Population in July (reported) 628 

Total Population in July (corrected for non-respondents) 849 

*Results are taken from the Delta Residential Survey. 
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Table 4.3 - Population at Delta Beach during the week in the off-season (September 2001 
to May 2002).* 

# of People/Residence # of surveys Total# of People 

No reply 0 0 

1 2 2 

2 4 8 

3 1 3 

4 0 0 

5 0 0 

6 2 12 

7 0 0 

8 1 8 

Total Population (reported) 33 

Total Population (corrected for non-respondents) 45 

*Results are taken from the Delta Residential Survey, before being corrected for the 
unreturned surveys. 
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Figure 4.3 - Age distribution of those using residences at Delta Beach in 2002, (from the 
Delta Residential Survey). 
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4.1.2.2 General Habits of Users 

Sewage Handling Systems 

The majority of residences at Delta Beach used a holding tank (57.3%) with septic 

fields ranked second (36.6%) (Figure 4.4). Over half of the septic systems were over a 

decade old: 30% were eleven to 20 years old and 28% were over 20 years old. Only 

approximately six percent of the owners with septic fields were considering changing their 

sewage handling system (Table 4.4). Only 10% of those with a system already over 20 

years old were considering any change to the system (Table 4.5). 

Before the current sewage handling system, 51.1% of residences used outhouses. Some 

of the reasons for changing from outhouses to another system were the desire for indoor 

plumbing, comfort, convenience, capacity, environmental concerns, or a new cottage was 

built and the law required it (Section 3.4). 

Approximately 5% of respondents also reported using 'other' methods of sewage 

treatment. Other methods listed were a tank on a trailer that is brought into town to empty, 

grey water systems and a portable toilet. 
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Table 4.4 - Septic field owners were asked to indicate if they anticipated any changes in 
.their sewage handling system. 

Are there any anticipated 

changes in the current sewage 

handling system? 

Response # with that Percentage of Septic 

response Field Owners (%) 

No Reply 2 4.2 

No 43 89.6 

Yes 3 6.2 

Table-4.5 - Owners with aging septic systems (more than ten years old) were asked to 
indicate if they anticipated any changes in their septic systems. 

Are there any 
Age of Current System 

anticipated 11-20 years old > 20 years old Total 

changes in the Base 37 39 76 

current sewage No Reply 1 1 2.6% 

handling system? No 33 34 88.2% 

Yes 3 4 9.2% 
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Water Source and consumption 

No residents. reported using Lake Manitoba as their source of drinking water (Figure 

4.5). Only 3.1% of respondents have ever used Lake Manitoba as their source of drinking 

water, and those respondents discontinued use of lake water more than ten years ago. Over 

50% of residents used bottled water as their drinking water source (Figure 4.5). Non-

drinking water is commonly used for showering, cleaning, toilets and occasionally 

cooking. Over 80% of residents used hauled-in water as their main source of water (non-

drinking) (Figure 4.5). Other sources included wells and rainwater. 

Of those residents using hauled water, 52% paid someone to haul it and the main water 

source was reported to be Huddlestone public well (Figure 1.2), a groundwater well located 

approximately five kilometres south of Delta Beach, about 200 metres west of Highway 

240 (Figure 1.2). 

Sixty percent of residences at Delta Beach had used their current water supply system 

for over a decade. Thirty percent have had their system for eleven to twenty years and 30% 

have had their system for over twenty years. Only approximately 5% of owners said that 

they plan to change their water supply system within the next five years. 

In looking at the types of water consuming fixtures present in Delta Beach residences, 

86% had a shower and/or bath, 7% had dishwashers, 12% had washing machines and 3% 

had hot tubs. Residents were asked to indicate how much water was used in their residence 

in an average summer. 
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Figure 4.5 - Sources of drinking and non-drinking water for residents at Delta Beach (from 
Delta Residential Survey). (Percentages do not total 100% because respondents may have 
indicated more than one response). 
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Responses were 500— 1,000 gallons (16%), 1,000— 1,500 gallons (15.3%), 1,500 — 2,000 

gallons (15.3%), over 2,000 gallons (15.3%), and 23% reported that they did not know. 

Eighty-seven percent of residences had running water and all of those also had running hot 

water. Electricity was used to produce hot water 85% of the time. Propane gas was the only 

other heating method. 

Lawns and Gardens 

Eighty-nine percent of respondents had a lawn but only 10% of them watered it. Of 

those who watered their lawn, 30% used water from hauled sources, 30% used collected 

rainwater, and the remainder used lake or well water. 

Fifteen percent of respondents had a garden and of that 25% used water from the lake, 

38% used collected rainwater, and the remainder used well or hauled water. 

Use of Fertilizers 

Only 5.2% of respondents with lawns used fertilizers on their lawn while 40% of 

garden owners used fertilizers. The fertilizers most commonly used on the lots were a 

bagged nitrogen-phosphorous-potassium mixture (33%), manure (19%), and compost 

(19%). Among fertilizer users, 19% also claimed to have used such 'other' types of 

fertilizers as Miracle Gro, sludge from the lake, and bone meal. 

Use of Herbicides and Pesticides 

Only 13.7% of respondents used herbicides and/or pesticides in 2001. Of the herbicides 

and/or pesticides used, 39% were used for weed control while 61% were used for insect 

control. 
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Disposal of Grass Clippings 

Eighty-eight percent of residents had a lawn at their dwelling and 85% of residents 

mowed their lawn. Of those that mowed their lawn, 80% left the clippings as is, 5% 

composted the clippings, and 3% discarded the clippings in the lake or the marsh. The only 

other method of dealing with grass clippings was mulching with the mower. 

Use of Motorized Boats and Other Watercraft 

One third of cottage owners had motorized water craft and 23% of boat owners 

operated their watercraft on other water bodies. 

Pets 

Fifty percent of the respondents brought pets with them to Delta: 76% of those animals 

were dogs, 20% were cats, and 4% were rabbits. Fifty-one percent of pet owners discarded 

animal wastes in a garbage receptacle, however, 36% of pet owners left animal wastes as is 

and 8% discarded animal wastes in a nearby refuse pile. Other methods of disposing animal 

wastes were burial, litter box, taking wastes home and throwing wastes in a bush area at the 

edge of the property. Many respondents added additional comments about pets including 

that dogs need to be controlled on the beach, owners need to clean up after their dogs on 

the beach, and that there should be more frequent visits by the animal control officers. 

Clearing of Land 

The quantity of vegetation on the beach ridge appears to be decreasing. Sixty-four 

percent of residents had large trees (taller than 1.5 metres) removed from their property 

either on purpose or by storm in the last five years. However, only 28% had planted new 
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trees. The types of trees planted included spruce, willow, cranberry, elderberry, green ash, 

chokecherry, cedar, pine, dogwood, poplar, silver maple, apple, hackberry and aspen. 

Beach Protection Structures 

The beach protection structures used most often were trees (31%), rocks and/or 

boulders (23%), and gabions (21%) (Figure 4.6). Thirty-seven percent of respondents had 

changed their beach protection method in the last five years (45% in the last ten years). 

Before the current systems the systems used more commonly included, trees (19%), 

railways ties ( 10%) and no beach protection (21%) (Figure 4.6). 

There had been a shift in the types of beach protection structures that are used. The use 

of trees had gone from 19% to 31%. Gabions were never used in the past and were now 

being used by 21% of residences. Rocks and/or boulders increased in use from 4% to 23% 

(FigureS 4.6). 

Twenty-two percent of residents indicated that they used 'other' methods of beach front 

protection than those listed in the survey. Other methods included a wooden wall, timber 

cribs, wood grid filled with stone, sandbags filled with concrete, reeds and shrubs and a 

metal wall. Reasons given for using the current type of beach protection structures include 

going along with the neighbours, to prevent erosion and loss of property (Appendix G). 

The types of beach protection structures are explained in greater detail in Appendix H. 
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Figure 4.6 - Beach protection structures used at Delta Beach (from Delta Residential 
Survey). (Percentages do not total 100% because respondents may have indicated more 
than one response). 
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Overall, there has been a decrease in the number of residences that use no beach 

protection structures (21% to 8%). Some of the reasons given for changing the beach 

protection structures were wall failure with storms, erosion due to high water, and to 

prevent property damage (Appendix G). 

User Activities 

The top activities, in which residents at Delta Beach were involved, in order, were 

walking, swimming, nature viewing and using the interpretive walk at the Delta Waterfowl 

and Wetland Research Station. Over 75% of respondents were occasionally or regularly 

involved in these four activities (Table 4.6). 

4.1.2.3 User Perceptions 

Eighty six percent of the residents had been visiting Delta Beach for over 20 years and 

it was assumed they have a long-term perspective on changes at Delta Beach. Most 

perceived an overall decline in environmental quality. Over half (59%) of respondents 

perceived a significant decrease in water quality, 75% perceived a significant increase in 

the amount of 'muck' on the beach (Figure 4.7), 68% perceived an increase in algal growth 

in the lake, and 79% perceiving a significant increase in beach erosion (Table 4.7). 

The top priorities of residents were: beach erosion muck on the beach, water level, 

beach quality, and lake water quality (Table 4.8). The issues of lowest priority were algal 

growth in the lake, weed growth in the lake, and weed growth on the beach (Table 4.8). 
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Table 4.6 - Activities in which the residents at Delta Beach are involved (from the Delta 
Residential Survey). * 

Percentage of Respondents (%) 

Activity 

Not at all Interested but Occasionally Regularly 

involved not involved involved involved Not sure 

Swimming 5 5 31 56 0 

Bath or wash in lake 58 2 21 6 0 

Motor boating 47 6 20 13 0 

Canoe or sail in lake 29 10 30 13 1 

Canoe or sail in marsh 48 14 11 7 1 

Use motor-watercraft 56 6 8 13 1 

Windsurfing 60 8 11 5 1 

Fishing 35 10 29 12 0 

Hunting 67 4 3 10 0 

Ice fishing 54 8 12 10 0 

Snowmobiling 61 3 14 5 0 

Bird watching 18 7 31 33 0 

Sauna or hot tub 69 6 3 3 1 

Walking 2 2 24 70 0 

Use interpretive walk 8 7 43 36 1 

Nature viewing 6 5 30 50 0 

Bicycling 16 8 27 40 0 

*Values indicate percentage of total respondents choosing the given category. 
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Figure 4.7— Laura McGowan, a cottage user walking through 'muck' on the beach, 2001. 
The 'muck' is organic debris that appears most frequently when the Portage diversion is 
open, thus allowing water to run through the diversion and into Lake Manitoba. The photo 
was taken in front of cottages on the East beach. Where Ms. McGowan is walking is 
normally an area that is just sand leading to the water. 
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Table 4.7 - Perception of environmental change (from Delta Residential Survey). 

Increased I Decreased 

Parameter 

No 

Significantly Slightly Slightly Significantly Reply 

(%) (%) : (%) (%) (%) 
Water quality 8 1 23 59 9 

Water level 70 16 5 5 4 

Use of Lake for Rec. 24 37 21 9 9 

Use of Marsh for Rec. 4 20 26 16 34 

Beach trees or shrubs 5 5 28 54 8 

Trees or shrubs on lot 4 19 40 24 13 

Size of beach area 8 5 18 60 9 

Amount beach 'muck' 75 9 3 4 9 

Bird Populations 4 23 41 10 22 

Fish Populations 1 7 35 18 39 

Wildlife Populations 2 24 34 10 30 

Weed growth in lake 36 30 14 5 15 

Algae growth in lake 40 28 12 2 18 

Storm damage severity 70 15 5 2 8 

Beach erosion 79 12 2 2 5 

Use of beach area 11 24 34 18 13 

Noise levels 26 39 12 2 21 
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Table 4.8 - Importance of environmental issues to Delta Beach residents (from Delta 
Residential Survey). 

Least Important Most Important 

Parameter 1 (%) 2(%) 3(%) 4(%) 5(%) 

Water quality in lake 2 3 8 14 70 

Weed growth in lake 8 10 24 23 33 

Algae growth in lake 8 8 10 25 45 

Beach weed growth 13 10 21 18 32 

Amount beach 'muck' 2 3 4 19 70 

Water level 1 2 8 13 72 

Beach quality 1 2 8 21 65 

Beach erosion 1 3 3 12 78 
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Additional comments that were supplied on the user surveys are summarized in 

Appendix I. However the major comments were related to: the need to clean up the public 

beach, increased recreational and/or sport facilities would be desirable, better boating 

facilities would be desirable, there needs to be better control of dogs on the loose and better 

enforcement of pet related by-laws, beach maintenance programs could be increased 

including regular ploughing of the beach, increased mosquito control would be desirable, 

and other amenities would be desirable. 

4.1.3 Occasional Non-Residential Users 

4.1.3.1 User Patterns 

Almost all Delta residents have beachfront property. The Delta Public Beach is used 

almost solely by occasional non-residential users. The largest number of people using the 

Delta Public Beach occurred on weekends (Table 4.9). Of all cars, 97% were from 

Manitoba, the remainder were from Alberta and Ontario. Of the cars that had dealers' 

stickers, 38% were from Portage la Prairie, and the rest included Winnipeg, Brandon, 

Steinbach and several other communities (Appendix J), 

4.1.4 Hunters and Fishers 

4.1.4.1 Perceptions 

Hunters 

All hunters perceived some aspect of declining environmental quality with 100% 

reporting a decrease in water quality (Table 4.10). Seventy percent of respondents 

perceived a decline in bird populations and 59% perceived a decline in terrestrial wildlife 

populations. 
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Table 4.9 - Summary of observed visitors at Delta Public Beach in June and July 2002 
(from car counts). Province was determined by the license plates. City was determined by 
the dealers' sticker (not all cars had dealers' stickers). 

Date (2002) Fri, June 28 Sun, June 30 Wed, July 10 Sat, July 27 

Total # of Trailers 10 

Total # of Tents 2 

People # on Public Beach 81 

20 14 31 

19 4 19 

152 13 170 

Total # of Cars 27 72 9 70 

From Portage la Prairie (%) 42 39 100 33 

Total # of Cars from MB 25 70 9 68 

Other Cars 2 AB 1 AB, 1 ON 0 1 AB, 1 ON 

Table 4.10 - Differences in wildlife populations and water quality observed by hunters, 
n=17, (from Delta Residential Survey). 

Rating 

Bird Populations Wildlife Populations Water Quality 

(%) (%) (%) 

No reply 5 12 0 

Significantly Increased 12 0 0 

Slightly Increased 12 29 0 

Slightly Decreased 65 41 24 

Significantly Decreased 6 18 76 
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Fishers and Ice-Fishers 

Sixty-seven percent of fishers and 76% of ice fishers perceived a decrease in the fish 

populations of the Delta Beach area (Table 4.11). Most fishers perceived a declining 

environmental quality; with 82% of fishers and 86% of ice fishers reporting a decrease in 

water quality (Table 4.12). 

4.1.5 Operators of Adjacent Farms and Feedlots 

Of the 140 surveys sent to operators of adjacent farms and feedlots, 39 (28%) were 

returned. 

4.1.5.1 User Patterns 

Approximately 38% of the residential homes in the study area were more than 50 years 

old, with 72% of homes being more than 20 years old. The greatest percentages of 

occupants in these homes were in the age groups 41 to 50 years of age (24%), over 60 

years of age (14%), and 6 to 12 years of age ( 14%) (Figure 4.8). The average age of a Delta 

farm resident, calculated using a weighted mean calculation, was 35 years. 
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Table 4.11 - Differences in fish populations observed by fishers (from Delta Residential 
Survey). For fishers n=54 and for ice-fishers n=29. 

Rating Fishers (%) Ice-Fishers (%) 

No Reply 24 14 

Significantly Increased 2 3 

Slightly Increased 7 7 

Slightly Decreased 39 38 

Significantly Decreased 28 38 

Table 4.12 - Differences in water quality observed by fishers (from Delta Residential 
Survey). For fishers n=54 and for ice-fishers n=29. 

Rating Fishers (%) Ice-Fishers (%) 

No Reply 9 7 

Significantly Increased 9 ' 7 

Slightly Increased 0 0 

Slightly Decreased 15 17 

Significantly Decrease 67 69 
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Figure 4.8 - Age distribution of occupants living on farms and/or feedlots in the Delta area 
(from Farm and Feedlot Survey). 
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4.1.5.2 Habits of Residential Users 

Water Source and consumption 

Over 80% of residents used groundwater as their main source of water (Figure 4.9) and 

over 75% of residents use groundwater as their drinking water source. For non-drinking 

water, 44% of residents used wells, 38% used sandpoint wells (Figure 4.9), and the 

remainder used dugouts, ponds, hauled water, or rainwater. For drinking water, 44% of 

residents used groundwater wells, 33% used sandpoint wells, with other sources including 

bottled water and hauled water. 

Sixty-two percent of rural residences in the study area have used their current water 

supply system for over a decade and 44% have used their system for over 30 years. Bottled 

water was used as the source of drinking water in 13% of residences. Forty-nine percent of 

residents stated that their water source is not tested regularly for potability. 

There had been an increase in the number of homes using a well (from 26% to 44%) 

and the number of homes using sandpoints (from 21% to 38%). In terms of the types of 

water-consuming fixtures present in rural residences, 77% had a dishwasher and 90% had 

washing machines. 

Of the farmers who had livestock, 44% used a well as the source of water for their 

livestock. Another common source for agricultural purposes was dugouts for livestock 

watering. Half of the farmers who irrigated used dugouts for irrigation water and 40% of 

farmers that irrigate got irrigation water from the Portage Diversion (see Figure 4.10). 
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Figure 4.9 - Sources of drinking and non-drinking water for rural residents in the Delta 
area (from Farm and Feedlot Survey). (Percentages do not total 100% because respondents 
may have indicated more than one response). 
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Figure 4.10— Water sources for agricultural use (from Farm and Feedlot Survey). 
(Percentages do not total 100% because respondents may have indicated more than one 
response). 
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Sewage Handling Systems 

Fifty-nine percent of rural residences in the study area used a jet pump-out field and 

33% used seepage fields (Figure 4.11). Of the current sewage handling systems, over 60% 

of the systems were over a decade old: 28% were eleven to 20 years old, 18% were 21 to 

30 years old, and 18% were over 30 years old. Before the current system, the majority of 

residences (33%) used seepage fields, or outhouses (15%). 

4.1.5.3 Farming Operations and Procedures 

Nature of Farm and Feedlot Development 

The mean size of the land farmed by respondents was 844 acres with a range from 10 to 

3000 acres (Figure 4.12). When asked about the nature of their farming operation, 59% 

reported that they farmed mostly grains, 44% farmed special crops. Other operations 

included livestock and mixed farms (Figure 4.13). 

The main land use within the study area was cultivated crops. This utilized 57% of the 

farm land, 13% remained as pasture, 12% as hayland and 11% as row crops (Figure 4.14). 

The top three types of crops grown in the study area were wheat (62%), canola (59%) and 

beans (46%). Other crops included flax, barley, oats and potatoes (Figure 4.15). 
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Figure 4.11 — Types of sewage systems used in rural Delta area (from Farm and Feedlot 
Survey). Values indicate percentage of total respondents with that type of system. 
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Figure 4.12 - Area of land farmed in 2002 (from the Delta Farm and Feedlot Survey). 
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Figure 4.13 - Nature of farming operations in the Delta area (from Delta Farm and Feedlot 
Survey). (Percentages do not total 100% because respondents were asked to indicate all 
that apply and therefore respondents may have indicated more than one type of farm). 
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Figure 4.14 — Classification of agricultural land use (from Delta Farm and Feedlot Survey). 
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Figure 4.15 - Types of crops grown in the study area (from Delta Farm and Feedlot 
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Use of Fertilizers 

Approximately 60% of farmers used commercial chemical fertilizers, with anhydrous 

ammonia (82-0-0) and monoammonium phosphate (11-52-0 or 12-51-0) being the most 

common choices. The nitrogen fertilizers used most were anhydrous ammonia (49% of 

respondents), urea (46-0-0) (31%), urea/ammonia nitrate and blend (20%). Other nitrogen 

fertilizers used included ammonium sulphate (21-0-0-24) and ammonium nitrate (34-0-0). 

With phosphate fertilizers, 46% used monoammonium phosphate, 15% used a phosphate 

blend, and 3% used diammonium phosphate ( 18-46-0). 

Forty-six percent of respondents used soil testing in order to determine how much 

commercial fertilizer to apply to their crop (Table 4.13). However, twenty-one percent of 

farmers reported that they do not test their soils for nutrients, 18% tested their soils 

annually for nutrient content, 8% test the soils every five years or more, 5% test every four 

to five years, 23% test every two to three years and 25% of farmers did not reply to this 

question. 

When asked about methods used to apply fertilizers, 56% of farmers reported applying 

fertilizers with seed, 31% applied fertilizers directly to the soil surface, and 31% spread 

manure (Figure 4.16). Percentages totalled greater than 100% because of multiple 

responses. 
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Table 4.13 - Methods used to determine amount of fertilizer to apply (from Delta Farm and 

Feedlot Survey).* 

Question Posed 
Response 

#of Percent of 

Responses Respondents (%) 

How do you usually 

decide on the amount 

and type of commercial 

fertili7er to use? 

No reply 

Soil Testing 

Foliage Testing 

Cost of fertilizer or crop 

prices 

Moisture Conditions 

Based on crop removal 

15 

18 

1 

8 

4 

12 

38 

46 

3 

20 

10 

31 

*Total is greater than 100% because of multiple responses. 
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Figure 4.16— Methods of fertilizer application used in the Delta area. (Percentages do not 
total 100% because respondents may have indicated  more than one response). 



101 

Use of Pesticides 

Fifty-nine percent of farmers applied pesticides by truck or tractor sprayer and 28% 

applied pesticides by aerial methods. The most common time to apply pesticides was when 

the pests on the farm exceeded acceptable levels and there was a risk of economic injury 

(41%) (Table 4.14). Other common methods used to determine when to apply pesticides 

included crop growth stage (38%) and regional monitoring for weeds, insects or disease 

(36%) (Table 4.14). 

Method of Harvest 

Half of farm respondents used conventional till, 26% of farmers used minimum till and 

5% used zero till. The remainder did not report their tillage method. 

Storage of Manure 

Only 3% of farmers in the study area stored liquid manure on their land but 24% stored 

solid or semi-solid manure. An open pile on the ground was the most common (15%) 

storage facility for storing solid manure. Thirteen percent of respondents used a manure 

pack in barns or pens to store solid manure. 

Erosion Control 

Fifty-nine percent of respondents said that they retained stubble on their fields and 46% 

used treed shelterbelts. Forty-one percent of respondents left the area adjacent to any 

surface water source permanently vegetated. 
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Table 4.14 - Describes the methods used by farmers to determine the appropriate time to 
apply pesticides to their farm land (from Delta Farm and Feedlot Survey). 

Question 

Posed Reply 

#of Percent of 

Response Respondents (%) 

5 

Which of the 

following 

describe when 

you decide to 

apply 

pesticides? 

No reply 14 36 

Based on calendar dates 1 3 

Done at the first sign of pests 3 8 

Based on crop growth stage 15 38 

Regional monitoring for weeds, insects 
or disease 14 36 

When pests on your farm exceed 
acceptable levels (economic injury) 16 41 



103 

4.1.5.4 User Perceptions 

Sixty percent of respondents have been farming in the area for over 50 years (70% for 

over 20 years); therefore, it was assumed that they have a long-term perspective of changes 

in the study area. Most farmers perceived little change in environmental quality, with 51% 

of respondents perceiving no change in ground water quality, 38% perceiving no change in 

surface water quality and only 20% perceiving any decrease in surface water quality (Table 

4.15). 

The top priorities of residents were water quality and water level (Table 4.16). The 

issues of lower priority were tree growth, soil erosion and soil salinity (Table 4.16). 

An additional comment included at the end of the Delta Farm and Feedlot surveys was 

that it would be nice to have access to good water so that it did not have to be hauled. 
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Table 4.15 - Perception of environmental change (from the Delta area Farm and Feedlot 
Survey). 

Perceived Change (%) 

Parameter 

Significant Slight No Slight Significant Don't 

Increase Increase Change Decrease Decrease Know 

Ground water 
quality 5 0 51 15 5 13 

Surface water 
0 8 38 15 5 18 

quality 

Water level 20 28 26 5 0 5 

Tree growth 3 44 36 3 0 0 

Bird 
3 26 28 20 8 0 

populations 

Wildlife 
8 26 33 13 5 3 

populations 

Soil Salinity 10 36 26 3 5 8 
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Table 4.16— Importance of environmental issues to farmers (from Delta Farm and Feedlot 
Survey). 

Least Important Most Important 

Parameter 1 (%) 2(%) 3 (%) 4(%) 5(%) 

Water Quality 0 0 3 13 72 

Water Level 0 3 8 38 41 

Tree Growth 10 10 23 38 8 

Soil Salinity 0 0 10 13 59 

Soil Erosion 0 8 8 18 54 
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4.2 Field Measurements 

A summary of the results obtained through field measurements is provided in 

subsequent sections. For a description of the sampling sites refer to Section 2.3.1. 

4.2.1 Water Quality 

The mean nitrate concentration was 529 ig/L in Lake Manitoba, 747 pg/L in Delta 

Marsh, with a maximum of 806 ig/L at the cottages site in the marsh. Nitrate 

concentrations were higher in the Lake and Marsh water by the cottages than at any of the 

other sites (Figure 4.17). 

The mean total reactive phosphorous (TRP) was analyzed because it is considered to be 

a better indicator of the Lake's nutrient status since its levels remain more stable (WDNR, 

2003). The TRP concentration was 20 j.tg/L in the Lake, 387 tg/L in Delta Marsh, with a 

maximum of 654 p.g/L at the U of M site in the marsh. TRP concentrations were higher in 

the marsh water by the cottages than at the other sites (Figure 4.18). 

The mean concentration of ammonia was 56 jig/L in the Lake, 136 tg/L in the Marsh 

with a maximum of 190 tg/L. The U of M site in the marsh had the highest ammonia 

concentration (Figure 4.19). Refer to Appendix K for a copy of all of the water quality 

data. The data is discussed in Chapter 5. 
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Figure 4.17 - Concentration of nitrate (NO3 in jig/L), n=6. Samples were taken during 
June, July, and August 2002 from each of four sampling sites in Lake Manitoba and Delta 
Marsh. 
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Figure 4.18 - Concentration of total reactive phosphorous (TRP in jig/L), n=6. Samples 
were taken during June, July, and August 2002 for each of four sampling sites in Lake 
Manitoba and Delta Marsh. 
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Figure 4.19— Concentration of ammonia (NH3 inig/L), n=6. Samples were taken during 
June, July, and August 2002 from each of four sampling sites in Lake Manitoba and Delta 
Marsh. 
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4.2.2 Measurements in Cottage Development 

4.2.2.1 Distance to Adjacent Surface Water 

Overall, the residences on the Far West beach were farther from the water than the 

other two areas. The distance from each residence to the water on the West Beach was 

statistically the same as the distance to the water on the East Beach (a = 0.05, test statistic 

was found to be 0.54 with a rejection region at 1.96). The residence closest to the water 

was on the West Beach at a distance of 7.35 metres from the water (Table 4.17). The 

residence furthest from the water was on the Far West Beach at a distance of 49.2 metres 

from the water (Table 4.17). 

4.2.2.2 Distance to Adjacent Road 

There was no trend between the three beach areas for distance to the road. No 

significant difference was found in the statistical analysis (a = 0.05, with a rejection region 

at 1.96). The residence closest to the road was at a distance of 16.8 metres from Hackberry 

Avenue and the residence furthest from the road was at a distance of 92.5 metres from 

Hackberry Avenue (Table 4.17). 

4.2.2.3 Density of Human Development 

The density of human development was lower on the Far West Beach than on the other 

two beaches with a mean separation between residences of 10.9 metres (Table 4.18). The 

7.7 metre distance between neighbours on the West Beach was statistically the same as the 

distance between neighbours on the East Beach (a = 0.05, test statistic was found to be 

0.047 with a rejection region at 1.96). 
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Table 4.17 - Distances (m) from residences at Delta Beach to Lake Manitoba (to water) 
and to Hackberry Avenue (to road). Measurements were taken in May 2002. The elevation 
of the lake surface was 247.4 metres above sea level. Standard deviation is shown in 
parentheses. 

Beach Area 

Distance (m) Far West West Beach East Beach Overall 

Number of Cottages 20 92 37 149 

Mean to Water 42.2 (4.7) 19.3 (4.6) 18.8 (4.6) 22.2 (9.1) 

Maximum to Water 49.2 31.7 30.7 49.2 

Minimum to Water 33.5 7.4 8.5 7.4 

Mean to Road 41.8 (13.0) 66.7 (15.8) 27.3 (4.1) 53.2 (21.6) 

Maximum to Road 61.3 92.5 35.6 92.5 

Minimum to Road 25.0 36.8 16.8 16.8 

Table 4.18 - Distance (m) between residences at Delta Beach, May 2002. Standard 
deviation is shown in parentheses. 

Distance (m) 

Beach Area 

Far West West Beach East Beach Overall 

Number of Cottages 20 92 37 149 

Mean 10.9 (3.3) 7.7 (5.7) 7.8 (5.4) 8.2 (5.5) 

Maximum 16.8 23.4 9.8 23.4 

Minimum 6.1 1.2 2.2 1.2 
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4.2.2.4 Elevation above Water Level 

The elevation of residences above sea level on the Far West Beach was statistically the 

same as the elevation of residences on the West Beach (a = 0.05, test statistic was found to 

be 0.73 with a rejection region at 1.96). The elevation on the Far West and West Beach was 

approximately 250.8 metres above sea level. The mean elevation on the East Beach was 

249.8 metres above sea level, a full metre less than the other two beach areas. The 

minimum elevation was found to be 249.2 metres above sea level at a residence on the East 

Beach (Table 4.19). 

4.3 Additional Observations 

4.3.1 Livestock with Access to Surface Water 

In August 2002, approximately 25 head of cattle were seen on the beach ridge with 

direct access to Lake Manitoba (Figure 4.20). 

4.3.2 Vegetation on the Beach 

There was vegetation growth along the beach in front of the residences during the 

summer of 2002. Some residents tried to remove the growth. One method of vegetation 

removal was by ploughing or discing of the beach using a tractor (Figure 4.21). 
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Table 4.19 - Elevation (m) of Delta Beach residences above sea level, May 2002. Standard 
deviation is shown in parentheses.* 

Beach Area 

Cottage Elevation (m A.S.L.) Far West West Beach East Beach Overall 

Number of Cottages 20 92 38 150 

Mean 250.9 (0.3) 250.8 (0.6) 249.8 (0.4) 250.6 (0.7) 

Maximum 251.3 252.4 250.7 252.4 

Minimum 250.9 249.7 249.2 249.2 

*Elevation of the lake at this time was 247.4 metres above sea level. 
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Figure 4.20 - Cattle with direct access to Lake Manitoba at the Lakewood Country Club 
(August 15, 2002). Lake Manitoba is in the foreground. 
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Figure 4.21 - Beach at Delta Beach where the vegetation has been mowed or ploughed to 
remove vegetation. (West Beach, just east of 20 Hackberry Avenue West, August 2002). 
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4.3.3 Waste Disposal Ground 

An illegal waste disposal ground had been started by some residents, in the marsh just 

south of Hackbeny Avenue and west of the Public Beach. People have driven into the 

marsh to discard yard waste and boards (Figure 4.22). 

4.3.4 E. coli Counts 

Manitoba Conservation monitored various beaches throughout Manitoba for their 

Escherichia coli (E. coli) counts through the summer of 2002. The levels of E. coli found 

in the water at Delta Beach were at an acceptable level (Table 4.20). 
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Figure 4.22 - Illegal waste disposal site in Delta Marsh, August 2002. Site is located on the 

south side of Hackberry Avenue, just west of the Delta Public Beach. 
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Table 4.20 - Average E. co/i counts for Delta Beach, 2002. Counts are based on water 
sampling by Manitoba Conservation (Manitoba Conservation, 2002). 

Date Average E. co/i Density Comparison with CCME Recreational Water 
(2002) (E. coli/100 mL of sample) Quality Guideline (200 E. coli/100 mL sample)  

June 4 12 Beach Acceptable 

June 18 12 Beach Acceptable 

July 3 39 Beach Acceptable 

July 16 50 Beach Acceptable 

July 30 10 Beach Acceptable 

August 19 11 Beach Acceptable 

August 27 48 Beach Acceptable 
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5.0 DISCUSSION 

According to the Government of Manitoba Water Policies (Section 3.7.2.2), water 

quality within the province is to be enhanced by managing water resources (Policy 1.2). 

Pollution control programs are to be designed in consultation with the affected user groups 

and implemented in such a way as to cause minimum disruption to the established land and 

water uses (Policy 1.5, Section 3.7.2.2). The study area of this project is an area with land 

and water uses that could potentially be affecting the water quality negatively. This study 

area could be addressed under these water policies. The recommendations for users should 

encourage the enhancement of the water resource through a water management plan 

(Policy 1.2), designed in consultation with the affected user groups (Policy 1.5). 

The Oak Lake Aquifer Management Plan (as described in Section 3.8) is an example of 

a water quality management plan that follows the water policies outlined by the 

Government of Manitoba. This management plan attempts to enhance the water resource 

and was established in consultation with the affected user groups. It is to be implemented 

to address the current land uses that are occurring within the region. The Oak Lake Aquifer 

Management Plan can be used as a model to develop a water quality management plan for 

the Delta Marsh region of Lake Manitoba. 

The Oak Lake Aquifer Management Plan has three primary components. All of these 

components could also be implemented in the Delta area. The plan is discussed with 

specific reference to the data collected in this Delta area study. 
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5.1 Water Quality Protection 

According to the Oak Lake Aquifer Management Plan (Section 3.8), the main purpose 

of the water quality protection component is the identification of land use practices that are 

occurring, and the development of land and water uses that win have less negative effects 

on water quality. 

The land use practices in the Delta area were identified through user surveys. A 

discussion of the land use practices that may be affecting water quality is provided below. 

Addressing these land use practices will allow for the development of practices that will 

have less negative impacts on the water quality. Recommendations based on an analysis of 

these practices are provided in Chapter 6. 

5.1.1 Land Use Activities that Potentially Affect Water Quality 

5.1.1.1 Sewage Handling Systems 

The personal septic systems within the study area are aging and will increasingly 

release untreated residential (including human) wastes into the environment. The expected 

lifetime of a household septic system is 15 to 25 years (Environment Canada, 1997). 

Twenty-eight percent of the systems at Delta Beach are already over 20 years of age. The 

majority of the owners of these systems are not anticipating any changes. Similarly, 36% of 

the domestic sewage handling systems on farms are already over 20 years of age. Aging 

septic systems have not been replaced due to the high cost of a new sewage handling 

system and/or a lack of awareness that sewage systems have a finite lifespan. 

Another problem is the abundance of inappropriate sewage systems in the Delta area. 

Delta is characterized by a high density of residential development and permeable sandy 
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soils on the beach ridge. Under those circumstances, septic fields and outhouses do not 

provide sufficient removal of nutrients and bacteria from domestic sewage, and the wastes 

will contaminate adjacent water sources. Approximately half of the residences at Delta 

Beach use either an outhouse (13%) or a septic field (37%). The construction of such 

sewage handling systems would not be allowed on these lots under current provincial 

legislation (Section 3.7.2.3). 

5.1.2 Water Sources and Consumption 

A large proportion of residents depend on the quality of groundwater in the Delta area. 

Approximately half of the Delta Beach residences used the Huddlestone public well as 

their non-drinking main water source. Approximately 75% of farm residences used 

groundwater as their drinking water source but many of them did not test the water for 

potability. 

A shift in the source of drinking water may indicate changes in the level of concern 

about water quality or the deterioration of drinking water handling systems. For example, 

13% of farm residences now used bottled water as do more than half of Delta Beach 

residences. This shift towards bottled water could indicate that people are concerned about 

the quality of the water they are drinking and that the quality of the water from previous 

drinking sources is no longer sufficient. The fact that more Delta Beach residences than 

farm residences were using bottled water could indicate that the cost of bottled water is 

tolerated more at a vacation home. Concern about the quality of drinking water could be 

used as a driving force in an education program helping to convince people that it is 

important to preserve water and environmental quality. 
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Environment Canada (1997) states that " water conservation should be practiced at 

home and in the cottage." The demand for water in the study area is rising, as illustrated by 

the increasing number of residences with indoor plumbing. Most residences in the study 

area had indoor plumbing, including a shower or bath. Most farm residences had washing 

machines (90%), and dishwashers (77%). Water conservation may be especially important 

in the study area because people were using personal septic systems. Excessive water use 

that exceeds the capacity of the holding tank or field will result in an overflow that releases 

partially untreated human and residential wastes into the environment. 

Water will be polluted with livestock wastes and riparian areas will be destroyed if 

livestock have direct access to surface water. Livestock with direct access to the lake put 

nutrients and bacteria into the water from their manure, and livestock walking in the water 

suspend sediments which can affect aquatic habitat. At Delta, the cattle have access to 

Lake Manitoba at a site that is west of the Diversion. Prevailing lake currents take water 

eastward so the contaminated water is carried to the public beach and the residential 

development, negatively affecting water quality. 

5.1.3 Use of Fertilizers and Pesticides 

Fertilizers and pesticides used by Delta residences do not appear to be a major source of 

contaminants. Only 5% of lawn owners used fertilizers on their lawn in 2001 and most 

residences at Delta Beach are summer vacation homes. Even though the majority of them 

have lawns, keeping fully manicured lawns does not seem to be a priority; as a result, the 

impact of fertilizers is likely to be small. 
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Delta area farmers should use soil testing to determine whether or not they are over-

fertilizing. The majority (60%) of Delta-area farmers use fertilizers but less than half of 

them do soil testing to determine the amount of fertilizer required by their crop. 

Fertilizer application methods could be contributing to the increased nutrient 

concentrations measured in Delta Marsh. According to Koroluk (2000), one of the least 

environmentally safe ways of applying fertilizers is to apply it with seed. However, over 

half of Delta farmers applied fertilizers with seed. Since fewer nutrients are taken up by the 

crop, there is a greater potential for runoff to carry high concentrations of nutrients to 

adjacent surface water sources, including Delta Marsh. 

Pesticides can contaminate adjacent water through water runoff or wind drifting; 

integrated pest management strategies should be used to minimize dependence on chemical 

control methods. Approximately two thirds of Delta farmers applied pesticides using truck 

or tractor sprayers, while the remaining third used aerial application methods. Wind drift of 

the pesticides can occur and could result in pollution of surface water. In the Delta study 

area, a range of non-chemical pest control methods including tillage, weeding (cultivator), 

and the use of tolerant or resistant plants were being used. However, approximately 65% of 

farmers are still highly dependent on chemical pesticides. Farmers should investigate the 

possible advantages of using a more diverse set of methods to control pests to minimize 

negative impacts on the surrounding environment. 

5.1.4 Use of Motorized Boats and Watercraft 

Fuels from motorized boats can leak or spill and pollute the water. Boat owners should 

be cautious when handling fuels and other chemicals on their boats to avoid leakage and 
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spillage. Motorized boats can negatively affect the water quality by stirring up the bottom 

and increasing the amount of sediment in the water column. 

There is a small risk of boats introducing species to Lake Manitoba. About 23% of boat 

owners operated their watercraft on other water bodies. Those owners that did operate their 

watercraft on other bodies of water only did so within Manitoba, and only 4% of those boat 

owners did not flush the bilge between launchings. 

5.1.5 Animal Wastes 

Animal wastes would contribute to increased nutrient and bacterial concentrations in 

the water. Approximately half of pet owners at Delta Beach left pet wastes as is or 

discarded pet wastes in a nearby refuse pile. Failure to clean up after pets could lead to 

excess nutrients being washed into the lake by rainfall, high water or snowmelt in the 

Spring. Fecal coliform from pet wastes can also pollute the surface water. 

Livestock wastes would contribute to increased nutrient and bacterial concentrations in 

the water. About 24% percent of farmers stored solid or semi-solid manure on their land 

and the majority (44%) of those used an open pile on the ground. Because many of the 

farmers were using open piles, thereby exposing manure to rainfall, there could be nutrient 

and bacterial runoff from these manure storage facilities which could lead to increased 

nutrient and bacterial concentrations in surrounding surface water bodies. 

5.1.6 Clearing of Land 

Removing trees and clearing the land at Delta Beach results in pollution of the water 

because of increased sedimentation. Shoreline vegetation at Delta Beach is required for 
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dune construction and stability (Smith, 1978). The vegetation has a significant impact in 

reducing the rate and the quantity of runoff and reducing erosion of the beach ridge, 

especially during high water storms. More trees were removed in the last five years than 

were planted in the same time frame, which could result in increased rates of erosion and 

sedimentation. Many of the larger trees on the beach ridge have been removed by storm; 

the trees were uprooted and not replaced. Gradually the beach ridge may erode away 

because the vegetative growth that traps sand and builds the beach ridge is being removed. 

5.1.7 Erosion Protection 

Beach front erosion protection should be used at all residences at Delta Beach. Beach 

front erosion contributes to increased sedimentation and to increased phosphorous 

concentrations in the water. To minimize the erosion of beach property, most residences 

(92%) have built some type of beach protection structure. There are a variety of structures 

that are used, including trees (31%), rocks and boulders (23%) and gabions (21%). 

However, methods of protection such as gabions and other permanent wall-like structures 

(Appendix G) are most effective if they are used along the entire shoreline. Erosion 

typically concentrates at the ends of, or gaps in, such structures. Cooperation between 

residents in implementing beach protection methods is a key factor in the effectiveness of 

the method used. 

Shoreline vegetation can help to reduce erosion of the shoreline. If riparian areas and 

shoreline vegetation are destroyed or removed, the water quality could be negatively 

affected. Shoreline vegetation acts as a buffer between the land and the water, and aids in 

reducing the rate of runoff and the quantity of runoff. Farmland that is adjacent to surface 



126 

water should remain vegetated to decrease the negative impacts of contaminants carried in 

runoff. 

5.1.8 User Perceptions 

Opinions and perceptions held by the people in the study area must be considered to 

provide recommendations that will be useful and valuable to them. For recommendations 

to be taken seriously, they must be presented in a way that lets the users understand their 

importance. 

Delta Beach residents perceived an overall decline in environmental quality within the 

study area. Delta Beach residents noticed decreasing water quality and increasing erosion. 

Hunters noticed decreasing water quality and decreasing wildlife populations. Fishers 

noticed decreasing water quality and decreasing fish populations. However, farmers noted 

no change in water quality and perceived slightly increasing wildlife populations. 

One explanation for this difference in opinion is that fanners are present within the 

study site all year round while most of the other user groups only visit at specific times of 

the year. Therefore, farmers would be reporting on the annual perception while other 

groups would be giving opinions based on seasonal perceptions. 

Another possibility is that the farmers are the only user group that are located south of 

Delta Marsh, the rest of the user groups being concentrated on the beach ridge or beside the 

Lake or the Marsh. If the location of the users makes a difference, then potentially there 

has been decreasing environmental quality on the beach ridge and directly adjacent to the 

Lake and the Marsh. However, as you move further south away from the Lake and the 

Marsh these environmental changes are less pronounced. If this is the case, the reasons for 
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decreasing environmental quality directly adjacent to the Lake and the Marsh could be 

attributed to the density of human development. 

Within the farming community the average farm size was 342 hectares with most farms 

being occupied by one family. However, the average frontage at Delta Beach is 

approximately 50 metres with most residences being occupied by one family. Therefore, 

the density of people per unit of land is higher on the beach ridge than on any other region 

in the study area and this is the area where the greatest decrease in environmental quality 

was reported by the users. 

Delta Beach residents perceived beach erosion, amount of 'muck' on the beach and 

water level as their top issues of concern. Farmers perceived water quality, water level and 

soil erosion as their top three issues of concern. The spring and summer of 2001 had high 

water levels at Delta Beach and high water levels and/or storms could leave residents 

concerned about erosion and the water levels in the lake. Therefore, it is difficult to 

determine whether or not the top three issues would always be the same or whether they 

might change from year to year depending on the conditions that are freshest in people's 

minds. 

5.2 Monitoring 

According to the Oak Lake Aquifer Management Plan (Section 3.8), the main purpose 

of the monitoring component is to ensure ongoing collection of information on defined 

parameters and to provide data to the water quality component of the plan. The water 

quality data in the Delta area was obtained through sampling and analysis. A discussion of 

the current water quality is provided below. 
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A detailed description of site and water quality analysis is provided in Chapter 2. 

Detailed water quality results are provided in Appendix K and Chapter 3. According to the 

Manitoba Surface Water Quality Objectives (Williamson, 1988), total phosphorus should 

not exceed 25 xg/L. In this project, the range of concentrations of total reactive phosphorus 

(TRP) ranged from below detection (at the Lakewood Country Club lake site in June) to 

881 pg/L (at the Cottages marsh site in July). Over half of the samples collected (54%) 

were found with concentrations of phosphorus that exceeded the surface water quality 

objectives, i.e., the concentrations were greater than 25 jg/L. Elevated concentrations of 

phosphorus above 25 jig/l, can result in nuisance algal blooms. 

According to the Manitoba Water Quality Objectives (Williamson, 1988), nitrate 

concentrations would need to exceed 45,000 jtg/L to be harmful for drinking water. None 

of the samples collected during this project exceeded this nitrate concentration. However, if 

inorganic forms of nitrogen exceed 300 tg/L there may be sufficient nitrogen to support 

algal blooms (Section 3.5). All samples collected at all sites exceeded 300 j.tg/L of nitrate, 

with concentrations ranging from 430 jtgIL (at the LCC lake site in August) to 990 jig/L (at 

the Cottages site in August). 

According to the Guidelines for Canadian Drinking Water Quality, there is no 

established maximum acceptable concentration for ammonia in drinking water (Health 

Canada, 1996). However, as discussed in Section 3.6.2, if ammonia concentrations are 

greater than 2000 jig/L it can be toxic to aquatic animals; at concentrations of greater than 

2400 j.tg/L it can inhibit photosynthesis and algal growth. None of the samples collected 

during this project exceeded these ammonia concentrations. Ammonia concentrations 
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ranged from 37 jtg/L (at the Cottages marsh site in June) to 476 jig/L (at the DMFS site in 

August). 

In general, the concentrations of the parameters measured were higher in Delta Marsh 

than in Lake Manitoba. The nutrient concentrations in the Lake could be lower than in the 

Marsh because of the wave action on Lake Manitoba. The beach ridge protects the Marsh 

from wind tides and therefore there is greater wave action on the Lake than on the Marsh. 

This greater wave action would result in mixing of the water in the Lake and may dilute the 

concentrations of individual parameters at a given site. Alternatively, the higher nutrient 

concentrations in the Marsh could be attributed to nutrients that are released fromthe 

sediment. The Marsh mud is highly organic and is rich in nutrients and therefore may be 

releasing high concentrations of nutrients into the water column. 

This water quality data can be applied to the water quality component of the plan. The 

monitoring plan also states that data collection should be ongoing for defined parameters. 

Even though not all water quality objectives were exceeded for the parameters tested, the 

precautionary principle should be applied, that is, "...lack of thU scientific certainty shall 

not be used as a reason for postponing cost-effective measures to prevent environmental 

degradation" (CEPA, 2003). Nutrient levels, particularly phosphorus, are still a concern. 

Potential sources of phosphorus include both natural and human sources. Natural sources 

of phosphorus include rocks, soils, plant material, and the atmosphere. Phosphorus from 

human activities can come from agriculture, animal waste, discharge of industrial waste, 

discharge of municipal waste, and any surface water runoff from residential areas. These 

land uses could potentially be having an effect on the water quality and should be 

considered in the water quality plan. 
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5.3 Education 

The final major component to be included in the Management Plan is an education 

plan. According to the Oak Lake Aquifer Management Plan (Section 3.8), the main 

purpose of the education component is to distribute information to stakeholders within the 

study area and to distribute information about 'best management' land use practices. The 

education component in the Delta study area will be described as part of the overall 

management plan described in Chapter 6. 
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6.0 RECOMMENDATIONS 

The precautionary principle discussed in Chapter 5 should be applied and pollution 

should be prevented when it is possible to do so. In accordance with the Manitoba Water 

Quality Objectives, as discussed in Section 3.7.2.2 and Section 5.0, the water resource 

should be enhanced through the implementation of a water quality management plan that is 

put in place in consultation with the stakeholders. A water quality management plan has 

been designed for the Delta area. 

The management plan provides individual recommendations as well as an overall 

concept that incorporates the entire study area. Not all recommendations will apply to all 

situations. In each case, potential mitigation measures should be evaluated as to their 

relative cost and effectiveness, thus practicality. 

The management plan is termed the DELTA Strategy. As outlined in Section 5.0, a 

water quality management plan should include a plan for water quality protection, 

monitoring, and education. Based on these major components, the DELTA Strategy 

consists of five parts: 

1. Data collection and monitoring 

2. Education 

3. Lessen negative human impacts 

4. Together - cooperation amongst stakeholders 

5. Adaptability - changing with time 

Each part of the plan is explained in the subsequent sections and examples of methods are 

provided. 
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6.1 Data collection and/or monitoring (D) 

Data collection should continue after the conclusion of this project. The purpose of the 

monitoring and data collection component is to ensure the ongoing collection of 

information on defined parameters and to provide data to the water quality component of 

the plan. This MDP collected preliminary data about the water quality in the Lake and the 

Marsh and about the activities that were taking place within the study area. 

Water quality monitoring should be continued. Nutrients were the parameters that were 

investigated within this project. However, other water quality parameters which could be 

defined and investigated include microbiological characteristics, dissolved salts, major 

ions, trace elements, metals, dissolved oxygen, organic debris (muck) and pesticides. Based 

on the concerns identified in the user surveys, the top water quality priorities include 

nutrients, microbiological characteristics and organic debris. 

Nutrients 

Analysis should continue to monitor the concentration of nutrients. Many of the 

activities identified in the user surveys could be contributing to increased nutrient 

concentrations in the water. Additional years of data could be used to display trends about 

the effects of human activities. For example, if the number of permanent homes at Delta 

Beach increases, water quality testing could indicate whether this activity had an impact on 

the water quality. Also if the management practices were changed, water quality data could 

monitor whether or not there was an observable environmental change. Additional water 

sampling sites could be added, including sites at Twin Beaches, Lynch's Point and St. 

Ambroise. 
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A follow-up survey should be done. The follow-up survey could have a similar format 

to the one used in this MDP and be done in five to ten years to detect whether there have 

been any changes in attitudes or trends. Similar questions could be posed on the follow-up 

survey to allow for comparison of the results obtained from the survey conducted in this 

project. 

Microbiological Characteristics 

Microbiological characteristics could be added to the water quality parameters tested. 

Human activities identified in the survey including the proximity and age of personal septic 

systems could have an impact on microbiological parameters. Livestock with direct access 

to surface water could result in increased concentrations of certain microbiological 

characteristics such as fecal coliform. Water quality testing could indicate whether these 

activities had any impact on the water quality. 

Organic Debris (Beach 'muck') 

Effect of the Portage Diversion on the water quality in Lake Manitoba should be 

studied. Delta Residents expressed a concern about changes in the quality of the water after 

the diversion was built (Appendix 1). Residents stated that the water quality in Lake 

Manitoba had decreased following the construction of the diversion and that the amount of 

'muck' on the beach may be related to the quantity of water running through the Diversion. 

Monitoring of water quality could be done at the mouth of the Diversion, in the Diversion 

channel itself and in the Assiniboine River to establish a relationship between the water 

that is leaving the river and the water that is reaching the Lake via the Diversion. A site 

along the beach ridge could be monitored daily to determine if there is a relationship 
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between the amount of 'muck' or other debris that is present on the beach and the flow rate 

of water through the Diversion structure. Monitoring strategies could include measuring 

the depth of muck and debris, and sampling the muck to analyze for content. 

6.2 Education (E) 

The purpose of the education component is to distribute information about 'best 

management' land use practices to stakeholders within the study area. There are a number 

of methods that could be used to distribute information. These methods include circulating 

the results of this MDP, the Delta Beach Annual Meeting, the Delta Agriculture 

Conservation Cooperative (DACC) meetings and seminars and lectures presented at the 

two research facilities located within the study area (the Delta Marsh Field Station (DMFS) 

and the Delta Waterfowl and Wetlands Research Station (DWWRS)). 

Masters Degree Project (MDP) 

This MDP should be used to distribute information to stakeholders. This MDP can be 

used as a first step in distributing the information to stakeholders. The results of the user 

surveys identify land use practices that are occurring within the study area. Section 6.3 

outlines some of the best management practices that could be implemented to minimize the 

potential effect of land use practices on the water quality. Copies will be provided to the 

Delta Cottagers Association (DCA), the Delta Agriculture Conservation Cooperative 

(DACC), Manitoba Conservation and the Delta Marsh Field Station. As a result of this 

distribution, most stakeholders within the study area will have access to a copy of the 

document. 
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Delta Beach Annual Meeting 

The Delta Cottage Association will receive a copy of this MDP. Every summer the 

Delta Beach Association hosts an annual meeting at Delta Beach that all cottagers and. 

residents are encouraged to attend. The 2002 annual meeting was attended by Dr. Gordon 

Goldsborough and the author to encourage residents to complete and return their Delta 

Residential Survey. The Cottage Association will be provided with a copy of the MDP and 

the 2003 annual meeting could be attended to briefly present the findings of the MDP and 

encourage residents to read the document. 

Beach protection methods should be discussed amongst those with lakefront property. 

A forum or workshop should be held to discuss beach protection structures to encourage a 

common structure that can be used across the entire beach ridge. The workshop could 

educate residents on the importance of maintaining natural vegetation. Cottagers cohid be 

invited to share personal experiences on which methods have been the most effective for 

them in the past and to hear, presentations from engineering specialists, such as those 

consulted on a study of this issue on Lake Winnipeg. The cottage association could 

encourage people to use a common beach protection method. Encouragement could include 

some economic benefits; for example, if a beach protection method is to be used at a 

number of cottages, the cottage association might be able to get supply or construction 

companies to provide lower prices on supplies or labour. 

Delta Agricultural Conservation Cooperative (DA CC) 

The D,4 CC will receive a copy of this MDP. Over the summer (2002) the Delta 

Agriculture Conservation Cooperative (DACC) offered an afternoon workshop about 
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issues and innovations that would be of interest to the farming community. Farmers should 

continue to attend these workshops. Graduate students from the Delta Marsh Field Station 

or the Delta Wetland and Waterfowl Research Station could make a short presentation at 

these workshops about the research that is taking place in Delta Marsh and how 

agricultural activities may be affecting the marsh. The DACC will be provided with a copy 

of the MDP and the 2003 workshops could be attended to briefly present the findings of the 

MD? and encourage residents to read the document. 

Delta Marsh Field Station and Delta Wateifowl and Wetlands Research Station 

The research facilities should share their work with other stakeholders. One of the 

additional comments in the Delta Residential Survey stated that there should be "more 

seminars at the University Lodge or Interpretive Centre on animals, birds, water care etc." 

There are two research facilities within the study area at Delta Beach, the Delta Waterfowl 

and Wetlands Research Station (Delta Waterfowl Foundation) and the Delta Marsh Field 

Station (University of Manitoba). These two research centres should share their work with 

the public by inviting the public to learn about what is going on in their area, and providing 

them with an opportunity to ask questions and raise issues. This may also be a platform 

from which lectures could be offered on what types of changes could be done to help 

minimize the negative effects of land use practices on the water quality in the study area. 

New educational programs in this area should be targeted at middle-aged adults. 

Approximately half of the users were over forty years of age, with the highest percentage 

of both farmers and Delta residents being in the 41 to 50 age range. From an analysis of the 

demographics of the study area, it appears that the young adult age demographic (18 to 30) 
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was the most poorly represented amongst both the farmers and those visiting Delta Beach. 

Most of the residents at Delta Beach (86%) had been visiting Delta Beach for over 20 years 

and most of the farmers (70%) had been farming in the area for over 20 years; therefore, 

many users have probably grown up in (or visiting) the Delta area. 

This long-term connection to the area could indicate several things. First, such people 

have a long frame of reference for noticing changes in the environmental quality in the 

area; an education program can build on this existing level of awareness. Scondly, there is 

some inherent emotional connection with the area that prevents people from leaving; 

therefore, new educational programs should engage people on an emotional level regarding 

preserving environmental quality. Thirdly, people may be more set in the ways that they do 

things and less willing to change; a new education program may have to overcome the 

habits of already existing bad land use practices. Any best management practices or 

education programs that are introduced need to take these factors into account. 

Additional education media beyond this MDI? could be in the form of published 

information and/or through the use of seminars and lecture series put on at the two research 

facilities within the study area. Pamphlets or booklets made available to the residents 

within the study area may be effective in describing what land use practices could be 

affecting water quality and what changes (best management practices) can help to alleviate 

the effects. A seminar or lecture series could be effective in demonstrating alternatives (e.g. 

watering systems for livestock, beach-front protection methods). 
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6.3 Lessen negative human impacts (L) 

The goal of the education program is to distribute information to stakeholders about 

best management practices. This MDP described many of the land use activities that were 

occurring within the study area (Chapters 4 and 5) and provides individuals with 

recommendations of best management practices that they could take to reduce the affect 

that they may be having on the water quality. 

6.3.1 Delta Residential Users 

The main land uses of Delta residents that may affect the water quality include removal 

of vegetation which could increase erosion and sedimentation from beachfront property, 

fertilizer and pesticide use adjacent to surface water, and increased nutrient concentrations 

from human and animal wastes. To lessen the affect of these land uses, Delta residents 

should consider the following recommendations. 

Sewage Handling Systems 

Septic fields and outhouses should not be used at Delta Beach. Most residences at Delta 

Beach are adjacent to the shore of Lake Manitoba and therefore it is important to ensure 

that all septic systems are installed and functioning properly, with regular pump-outs, to 

avoid leakage that may enter the nearby Lake. Because of the high density of development 

and the sandy soil, septic fields and outhouses should not be used because they can 

contribute increased nutrient and bacteriological concentrations to nearby waters. Septic 

fields and outhouses should be replaced with holding tanks. 

Septic tanks need to be inspected and pumped out regularly. Holding tanks must be 

installed by professionals, maintained properly, pumped out regularly and replaced 
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approximately every 20 years. Improper use of holding tanks can result in leaking tanks 

that pollute the environment. 

Residents should minimize the negative impacts from septic fields and outhouses by 

modifying land use practices. For those who are unable to install sewage holding tanks in 

the near term, land use practices should be modified to minimize environmental damage 

caused by septic fields. Parking on, or building large buildings on top of, septic fields and 

septic tanks should be avoided as this can destabilize the ground and decrease the 

effectiveness of the system due to soil compaction. Planting grass, trees and/or shrubs 

downhill from the septic system can help to increase the concentration of nutrients that are 

absorbed and therefore decrease the concentration of nutrients that reach water sources. 

Water Consumption 

Residents should reduce water consumption. Residents could perform a water audit of 

their personal water consumption. Taking the time to figure out what activities are using 

water can effectively reveal areas where users can reduce their personal water 

consumption. 

Water conservation should be practiced in all homes in the area. New education 

programs should include ways that stakeholders can reduce the quantity of water that they 

are using in their homes. Education programs could appeal to the economics of water 

conservation as well as to the environmental benefits. That is, they could state that an 

added benefit to using water conservation practices in your home is that it will reduce your 

water hauling costs, as the water supply will be depleted more slowly. Some ways to 

conserve water include shorter showers, low flow faucets and showerheads, low-volume 
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toilets, and not watering lawns. When mowing the lawn, grass clippings can be left on the 

lawn to provide shade for the roots and reduce moisture evaporation rates (a mulching 

mower is preferable). 

Use of Fertilizers 

Residents should minimize the use offertilizers. Lawns and gardens at Delta are in close 

proximity to surface water sources, and therefore excess amounts of fertilizers are easily 

carried into surface water. Avoid contaminating the water with excess fertili7ers by 

following instructions as to fertilizer quantities. Fertili7ers should not be used before 

forecasted rain events to decrease the potential of polluted runoff. 

Use of Pesticides 

Residents should limit the use ofpesticides and avoid using herbicides on the beach to 

remove vegetation. Herbicides can easily be carried with runoff or by wind into surface 

water sources. Herbicides should not be used to remove any vegetative growth as this could 

result in herbicide residues being carried directly into the water. 

Use of Motorized Watercraft 

Residents should reduce the speed of watercraft in shallow areas to reduce disturbance 

of the habitat. When exiting the Marsh channel, boats must travel through shallow water to 

get out into the Lake, speed should be reduced in these shallow areas. 
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Pets 

Pet owners should clean up after their pets. Animal wastes contain nutrients and fecal 

coliform. To avoid having these contaminants washed into the Lake or Marsh, animal 

wastes should be discarded in garbage cans and placed in an official landfill site. 

Beach Protection Structures 

Residents should encourage vegetation growth to help stabilize bqnks and reduce 

erosion. Residents should leave as much natural vegetation as possible, and should 

consider planting other species to minimize the loss of land in high-water storm events and 

high-water years. The Delta Beach Cottage Association has offered free trees for residents 

to plant. Residents should take up this opportunity, as well as plant trees that they may 

have started on their own, to help stabilize the shoreline. 

Residents should cooperate in developing a long term beach protection plan. If 

residents used similar methods of beach protection, it would be more effective in ensuring 

that the beach ridge is not further eroded. The Delta Beach Association should begin with a 

public forum or meeting to discuss the types of effective beach protection structures that 

are being used by residents. A plan could then be developed by the Delta Beach 

Association, in agreement with the RM. A beach protection plan should consider the 

importance of conserving the Delta Beach ridge. 

6.3.2 Delta Public Beach and Occasional Non-Residential Users 

The applicable recommendations made to Delta Residential Users should also be 

applied at the Delta Public Beach. For example, pesticides should not be used on the beach, 

and pet owners - should clean up after their pets. 
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Managers of the Delta Public Beach should develop a land use plan. A land use plan 

would specify different areas of the park to be limited to suitable uses, as defined by the 

land use plan. Things that could be included in a land use plan are designated parking areas 

to reduce the amount of trampling of erosion-preventing plants, and designated camping 

sites to further minimize trampling. 

6.3.3 Operators of Adjacent Farms and Feedlots 

The main land uses identified amongst Delta Farm and Feedlot operators that could 

potentially affect the water quality include removal of vegetation which could increase 

erosion of land adjacent to surface water, fertilizer and pesticide use, lack of soil nutrient 

testing, and pollution from manure storage facilities. To lessen the affects of these land 

uses, Delta farm and feedlot operators should consider the following recommendations. 

Farm Homes 

The same recommendations made to Delta residents (Section 6.3. 1) also apply to farm 

homes. 

Groundwater sources should be tested regularly to ensure that the water quality is 

suitable for drinking. Approximately half of the rural homes in the study area do not 

regularly test their drinking water source. 

Use of Fertilizers 

Soils should be tested annually for nutrient concentrations andfertilizers should be 

applied using injection methods. The amount of fertili7er that is needed by a crop is 

dependent upon the plant and soil requirements. Therefore, soils should be tested for 
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nutrient concentration to avoid over-application of fertili7ers, which could result in 

increased nutrient concentrations in runoff. 

Fertilizers should be applied using an injection method via which fertili7ers are injected 

into the soil rather than spread on the surface. Injection methods reduce odour and 

volatili7ation of nitrogen and increase crop uptake (Koroluk, 2000). Because there is 

increased crop uptake, there is less potential for runoff of nutrients. An added benefit is that 

the fertili7ers are more effective and so there is less economic loss as well as less pollution 

to the surrounding environment. 

Use of Herbicides and Pesticides 

Herbicides and pesticides should be applied when weeds exceed economic injury levels. 

Applying herbicides at times when weeds exceed economic injury levels makes the most 

sense for farm managers economically. Herbicides and pesticides should only be applied 

when absolutely necessary. This should reduce the risk of pollution as a result of excessive 

use. Herbicides and pesticides should not be applied by aerial methods if fields are adjacent 

to surface water. 

Integrated pest management strategies should be used to minimize the dependence on 

chemical herbicides and pesticides. This strategy means that both chemical and non-

chemical weed and pest control methods are used. This can be successful and also 

decreases reliance on chemical inputs. Some recommended methods of non-chemical pest 

control include selecting tolerant or resistant plants, Fall seeding, weeding (rotary hoe), 

tillage, predators, parasites, pheromones and pathogen agents. 
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Storage ofManure 

Liquid manure should be stored in covered tanks and solid manure on covered storage 

pads. Manure is an important fertilizer to farmers. However, improper storage of manure 

could lead to contamination of surface and groundwater. To reduce the potential for 

contamination of adjacent water sources, liquid manure should be stored in covered tanks 

and solid manure on covered storage pads (Koroluk, 2000). Other methods of storage 

include a tank below a slotted floor for liquid manure and an open pad with runoff 

containment for solid manure (Koroluk, 2000). Methods that maximize containment of 

manure and minimize the contact of the manure with the outside environment are most 

desirable. Storage areas must be built large enough to be able to hold manure until the 

optimal time for spreading. 

Erosion Control 

Conservation tillage methods should be used. This will decrease the erosion potential of 

agricultural fields. Leaving fields partially vegetated at the end of the harvest season 

decreases the risk of wind erosion and spring runoff. 

Areas near water sources should be left permanently vegetated. This will decrease 

sedimentation in adjacent surface water. Shoreline vegetation should be maintained where 

possible to reduce the rate of runoff and act as a buffer or filter which improves the quality 

of the runoff. 

Livestock should not have direct access to surface water. Livestock can increase 

erosion by destabilizing the banks, thus increasing erosion potential and sedimentation in 
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the receiving water. Livestock should be watered using methods such as nose pumps or 

solar pumps that transport water from dugouts to troughs that the cattle can easily access. 

6.4 Together (T) - cooperation amongst stakeholders 

The following recommendations are addressed to collective groups about how they can 

reduce the effects that their land use practices may be having on water quality. 

Form an advisory panel. The Delta Advisory Panel (DAP) could be an informal 

grouping that will facilitate interaction and collaboration between stakeholders. Members 

would come from stakeholder groups such as the RM, the DACC, the Delta Beach 

Association, the two research stations and other groupg that have an interest in conserving 

the environmental quality within the study area. The DAP should be established as soon as 

possible to help oversee any of the programs that are put in place in the Delta region to 

address the issue of declining environmental quality. The committee could be comprised of 

two representatives from the DACC, two representatives from the Delta Beach 

Association, one representative from the Delta Marsh Field Station, one representative 

from the Delta Wetlands and Waterfowl Research Station and one representative from the 

RM of Portage la Prairie. This committee would then consist of agriculture representatives, 

researchers and Delta residents. Each group should be approached to appoint or elect 

members to sit on the DAP. The RM should be in charge of scheduling the first meeting of 

the DAP. By July 12003 the DAP should be in place and should have had their first 

meeting. At future meetings, the RM could play the role of an objective third party in the 

case of differences of opinion. 
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6.4.1 Delta Beach Cottage Association 

Continue the 'free tree" program. The Delta Beach Cottage Association has provided 

free trees to the residents of Delta Beach for the past several years. In 2001 and 2002 the 

trees that were provided included green ash, willow, pine, fir, and Manitoba rose bushes. 

The trees were obtained from the Manitoba Association of Cottage Owners. This program 

should be continued because it encourages residents to plant more vegetation on the beach 

ridge which would help to stabilize the ridge and decrease erosion. Possible expansion of 

the free tree program could include a campaign where the association would encourage 

residents to plant two trees on their property for every one that is cut down or lost due to 

storms or beach erosion. The idea of planting extra vegetation would be appealing to 

residents if it were presented as a method to help reduce erosion, to conserve their beach 

property, and to protect their property values. 

6.4.2 Delta Agriculture Conservation Cooperative (DACC) 

The Delta Agriculture Conservation Cooperative (DA CC) should be involved in the 

education offarmers. The DACC could help to educate farmers about what will make a 

difference by organizing a workshop or seminar, and through the design and distribution of 

informational pamphlets. Farmers receive a lot of information from diverse sources and as 

a result they are reluctant to fill out surveys or process new information. The DACC is an 

already-established cooperative of members from the farming community and should be 

able to facilitate the relaying of information. The DACC could invite speakers from 

Agriculture Canada, Manitoba Agriculture, and from private industry, to discuss the types 

of manure storage facilities, the methods for fertilizer and herbicide and pesticide 
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application, and the types of integrated pest management practices that could be 

implemented. 

6.4.3 Rural Municipality of-Portage la Prairie 

The RM should act as the governing body in the implementation of the DELTA 

Strategy. The RM governs the study area and should be involved in decisions that are made 

within it. Regulations about what can and cannot be done in the study area are established 

by the RM; therefore the RM could also play a regulatory role. The RM should also have a 

representative on the DAP to help mediate discussions between other stakeholders. The 

RM might take a regulatory or mediatory role because they are more removed from the 

area than many of the other stakeholders. Most of the other stakeholders, including 

members of the Delta Beach Cottage Association and the DACC, live within the study 

area. 

6.4.4 Province of Manitoba 

The Province could be approached to financially assist the DAP. The province should 

be approached about providing funding for the implementation of studies and new 

educational programs. There may be some government grants available for the DELTA 

Strategy because it is based on the principles outlined by the Manitoba Water Policies 

(Section 3.7.2.2). Other agencies and organizations that could potentially be approached for 

financial assistance are described in Appendix L. 
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6.4.5 Delta Marsh Field Station 

The Delta Marsh Field Station (DMFS) should be involved in the educational 

component of the DELTA Strategy. The DMFS could also be involved in the data collection 

because of the proximity of the Field Station to many of the sampling sites. 

The recommendations made to Delta residents (Section 6.3. 1) also apply to the 

residences at the DMFS. Further research should be done on the impact of the DMFS. 

6.4.6 Delta Waterfowl and Wetlands Research Station 

The Delta Wateifowl and Wetlands Research Station (DWWRS) should be involved in 

the educational component of the DELTA Strategy. The recommendations made to Delta 

residents (Section 6.3. 1) also apply to the residences at the DWWRS. Further research 

should be done on the impacts of the DWWRS. 

6.5 Adaptability (A) - changing with time 

The DELTA Strategy needs to be able to change with time and with any new, 

information; hence, there needs to be ongoing environmental monitoring and reporting. An 

adaptable strategy could address changing conditions, the needs of the natural environment 

and the changing needs of the people living in the natural environment. After the initial 

implementation of the DELTA Strategy, the plan should be revisited regularly to determine 

if it is working as intended. 

A suggested time line for adapting the management plan could include the DAP having 

been established and having met at least once prior to July 1, 2003. At the first meeting of 

the DAP, a water monitoring plan should be outlined. Water quality monitoring and 
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collection can continue over the summer of 2003 and into 2004; Initially, the DAP should 

meet every four months to discuss progress. 

After a water monitoring plan has been outlined, a proposal should be submitted by 

DAP to the Provincial Government for assistance in developing a new education program. 

The Province of Manitoba has a program called the Clean Water Guide that addresses 

many of the issues relating to water quality in the Delta Beach area. The Clean Water 

Guide should be utilized with the Province, working in conjunction with the DAP to 

address the issues identified in the Delta area. 

The new education program should be developed in time to distribute the inforpiation 

to residents during the Spring and Summer of 2004. If the board feels that the most 

effective method of distributing educational information is through the mail, then the 

program should be in the form of a pamphlet or brochure that is ready to be distributed 

with the 2004 property tax notices. Seminars and lectures should also be a part of the 

education program and should be presented in the Summer of 2004. Presentation of 

seminars during the summer is especially important within this study area because of the 

seasonal population. 

Water quality monitoring should be continued into 2005. Trends observed in the 2005 

data could be compared with both the 2004 and the 2003 data to determine whether or not 

there have been any changes after the education program has been in place. The DAP may 

also wish to develop a user survey in 2005 or 2006. The survey could determine whether 

there have been any changes in the types of activities that are occurring within the study 

region as a result of the new education program. 
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In January of 2006, the DAP should meet to determine whether or not there is less 

human pressure on water quality or if the management plan needs to be adapted. An 

assessment of changes that have taken place could identify the areas that need to be 

addressed. Based on the results seen between 2003 and 2006, the DAP should determine if 

the DELTA Strategy needs to be adapted and where they should go in the future. 

6.6 Conclusions 

Throughout this MDP, groups of stakeholders have been considered separately in order 

to describe the types of land use practices that are taking place within the study area. 

However, even though the stakeholder groups may act individually, the overall result is a 

combination of all of the land use practices that are taking place around Lake Manitoba and 

Delta Marsh. Water quality is not affected by an individual, but by the cumulative effect of 

all of the land use practices that are occurring within the watershed. It is most effective to 

provide the whole study area with a management plan that incorporates individual 

recommendations as well as an overall umbrella concept that incorporates all of the 

stakeholders. This water management plan should be in accordance with the Manitoba 

Water Quality Objectives, should enhance the water resource and should be put into place 

in consultation with the stakeholders. The recommendations provided in the DELTA 

Strategy provide users with practices that can be implemented to prevent degradation of the 

water quality in Lake Manitoba and Delta Marsh. The DELTA Strategy allows 

stakeholders to take an active role in determining the future of Lake Manitoba and Delta 

Marsh. 
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GLOSSARY OF TERMS 

Ammonia: NH3 - a compound that "in its un-ionized form, is toxic to fish and other aquatic 
organisms, depending upon the ambient temperature and pH" (Manitoba Environment, 
1997). 

Beach 'muck': organic debris that appears most frequently when the Portage diversion is 
open, thus allowing water to run through the diversion and into Lake Manitoba. 

Delta Beach: the cottage development along the beach ridge between Lake Manitoba and 
Delta Marsh. 

Delta Marsh: a large lacustrine marsh that is approximately 18 000 hectares in size 
(Murkin, 2000). Delta Marsh is separated from the southern shore of Lake Manitoba by a 
sandy beach ridge. 

Drinking water: water that is intended for human consumption. 

Cultural Eutrophication: cultural eutrophication in aquatic systems is an oversupply of 
nutrients in the system that results in an increase in the number of plants and the amount of 
algae, but an overall decrease in the number of species (Stauffer, 1999; Chambers, 2001; 
SCE, 2001). 

Eutrophication: "Eutrophication is the natural aging process for all lakes. Under normal 
conditions, this process takes thousands of years. Enriching our lakes with nutrients from 
municipal wastes, industrial wastes, poor land-use and fertilizer practices, and faulty septic 
systems can artificially accelerate the process of eutrophication to a few short years" 
(Manitoba Environment, 1997). 

Jet Pump-out Field: A septic system that consists of a holding tank and a septic field. 
Rather than relying on gravity flow of water from the holding tank to the septic field, there 
is a pump that moves water from the tank into the field. 

Integrated Pest Management: "uses a suite of pest control methods, both chemical and 
non-chemical" (Koroluk, 2000). Some examples of non-chemical pest control methods 
include tillage, crop rotation, biological control, and hand weeding. 

Nitrate: NO3 - a nutrient that is "very soluble in water and can move readily through the 
soil to the groundwater. Potential sources of nitrate include leaky septic systems, animal 
wastes, industrial wastes, and fertilizers applied to home, cottage and agricultural crop 
land" (Manitoba Environment, 1997). 

Non-drinking water: water that is used for showering, cleaning, toilets, and occasionally 
cooking. 
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Nose pumps: "The most common livestock-powered pumping system is the nose pump. 
Nose pumps are simple devices consisting of a cast-iron body with integrated water bowl, 
and a cast-iron lever arm. When cattle go to drink from the bowl, they must push the lever 
arm out of the way with their nose to reach the water. Movement of the level arm causes a 
rubber diaphragm to move back and forth, creating suction to draw water to the device 
from a remote source" (Agriculture and Agri-Food Canada, 2003). 

Nutrients: "Chemical substances that provide nourishment and promote growth of 
micro-organisms and vegetation" (Chambers, 2001). 

Sandpoint: "Sandpoint wells are shallow, narrow (one to two inches wide) wells. They are 
placed by driving a small-diameter pipe fitted with a sandpoint into the ground" (Nebraska 
Health and Human Services System, 2003). 

Septic Field: "is made of perforated pipes buried in trenches filled with gravel. Water flows 
from an overflow tank and is slowly adsorbed and filtered by the gravel in the field" 
(Brian, 2003). 

Septic Tank: a private sewage treatment system. "A septic tank is simply a big concrete or 
steel tank that is buried in the year. The tank might hold 4 000 litres of water. Wastewater 
flows into the tank at one end and leaves the tank at the other. Anything that floats rises to 
the top and forms a layer known as the scum layer. Anything heavier than water sinks to 
form the sludge layer. In the middle is a fairly clear water layer. This body of water 
contains bacteria and chemicals like nitrogen and phosphorous that act as fertilizers, but is 
largely free or solids" (Brian, 2003). 

Solar Powered Pumps (for livestock): "To provide a safe, reliable supply of good-quality 
water for livestock while reducing negative impacts on water quality and the environment 
in general, and to enhance range management, it is often necessary to convey water from 
the source to a remote location.. . One water-conveyance option available to producers is a 
photovoltaic or solar-powered pump. . . A solar-powered pump is a normal pump with an 
electronic motor. Electricity for the motor is generated on-site through a solar panel which 
converts solar energy to direct-current (DC) electricity" (Agriculture and Agri-Food 
Canada, 2003). 

Soluble Reactive Phosphorous (SRP): phosphorous that is dissolved in water (WDNR, 
2003). 

Study Area: the southern shore of Lake Manitoba and Delta Marsh as defined by the Blind 
Channel Watershed and the Portage Creek Watershed. 

Total Reactive Phosphorous (TRP): contains both the soluble and the particulate forms of 
phosphorous. 

Users: refers to user groups identified within the study area. User groups included 
residents, agricultural operators, hunters, fishers, vacationers and recreational users. 
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Weed Economic Jnjuiy Levels: An economic threshold where "only when the economic 
loss due to pest damage exceeds the cost of the farmer's potential response method will the 
farmer take action against the pest" (Wooten, 1999). 
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Development at Delta Beach 

As described in Section 1.4.3.1 there has been human development at Delta Beach on the 
sandy ridge between Lake Manitoba and Delta Marsh. The following photos show some 
this human development. 

Figure A. I - Residences at Delta Beach, summer 2002. Residence types include a range of 
building types including two-storcy homes (left), one-storey seasonal cottages ( left) and 
house trailers (right). 

Figure A. 2 - Impact of human development on the beach ridge, summer 2002. Some areas 
on the ridge remain undeveloped (left) while residences have been built in other areas 
(right). 
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Figure A. 3 - The Portage Diversion, summer 2002. The Portage Diversion was completed 

in 1969 and was first used in 1972. The Diversion consists of a channel (right) that runs 

from the Assiniboine River to Lake Manitoba (left). 

Figure A. 4— Camping areas at Delta Beach, summer 2002. There is a camping area at the 

Delta Public Beach (left). The Boy Scout Camp property (right) is located between the Far 
West Beach and the Delta Public Beach. 
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17 May 2002 

Dear Delta Cottager, 

We are conducting a study to obtain information about Delta Beach that we hope will 
provide ideas on how to maintain its environment, as well as that of Lake Manitoba and 
Delta Marsh. We are asking those people who know the Delta area best, the cottage 
community, about their activities at Delta Beach and their thoughts about environmental 
quality. 

I, Sasha Brown, am working on this study as part of my Masters degree in Environmental 
Design at the University of Calgary. I Eve in Brandon, Manitoba and have been coming to 
Delta Beach since I was a baby. My father, Adam Brown, who is originally from Portage la 
Prairie, has brought us to the family cottage at #39 West Beach for years. We recently 
moved to #33 on the East Beach. Because of my first-hand experience with the area, I am 
excited to be a part of a project whose results will help to preserve it. My supervisor on this 
project is Dr. Gordon Goldsborough, the Director of the University of Manitoba's Delta 
Marsh Field Station, located west of Delta Beach by the Portage Diversion. 

We ask you to participate in this survey by completing the enclosed survey and returning it 
to us. Protecting your privacy is very important to us. Your responses will be kept strictly 
confidential and at no time will you be asked on the survey to provide identifying 
information, such as your name or address. We will only summarize the responses from the 
entire community when completing our final report on the project. Copies of the report will 
be available at the conclusion of the study in December 2002, and a public presentation of 
its major findings will be made at a meeting of the Delta Beach Association. 

It is important that we receive your information in time to include it in our study, so we ask 
you to return the survey to us in the enclosed self-addressed, stamped envelope by June 30, 
2002 or as soon as possible. Surveys returned by this date will be entered in a prize draw 
(see details on the enclosed sheet). In the meantime, if you have questions or concerns, 
please contact us at the address and phone number at the top of the page, or send e-mail to 
us at the addresses below. 

Thank you for sharing your time and views. We look forward to hearing from you. 

Sincerely, 

Sasha Brown Gordon Goldsborough 
E-mail: sashabrown101@hotmail.com E-mail: ggoIdsbcc.urnanitoba.ca 

/enclosures 
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08 July 2002 

Dear Delta Farmer or Feedlot Operator, 

We are conducting a study to obtain information about areas near Lake Manitoba that we 
hope will provide ideas on how to maintain its environment, as well as that of Delta Marsh. 
We are asking those people who know the area best about their activities and their thoughts 
about environmental quality. 

I, Sasha Brown, am working on this study as part of my Masters degree in Environmental 
Design at the University of Calgary. I live in Brandon, Manitoba and have been coming to 
Delta Beach since I was a baby. My father, Adam Brown, who is originally from Portage Ia 
Prairie, has brought us to the family cottage on Lake Manitoba for years. Because of my 
first-hand experience with the area, I am excited to be a part of a project whose results will 
help to preserve it. My supervisor on this project is Dr. Gordon Goldsborough, the Director 
of the University of Manitoba's Delta Marsh Field Station, located directly west of the 
Portage Diversion. 

We ask you to participate in this survey by completing the enclosed survey and returning it 
to us. Protecting your privacy is very important to us. Your responses will be kept strictly 
confidential and at no time will you be asked on the survey to provide identifying 
information, such as your name or address. We will only summarize the responses from the 
entire community when completing our final report on the project. Copies of the report will 
be available at the conclusion of the study in December 2002. 

It is important that we receive your information in time to include it in our study, so we ask 
you to return the survey to us in the enclosed self-addressed, stamped envelope by August 
15th, 2002 or as soon as possible. Surveys returned by this date will be entered in a prize 
draw (see details on the enclosed sheet). In the meantime, if you have questions or 
concerns, please contact us at the address and phone number at the top of the page, or send 
e-mail to us at the addresses below. 

Thank you for sharing your time and views. We look forward to hearing from you. 

Sincerely, 

Sasha Brown Gordon Goldsborough 
E-mail: sashabrown 10 1 @hotmail.com E-mail: ggoldsb@cc.umanitoba.ca 

/enclosures 
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Delta Residential Survey- Summer 2002 

This survey should be completed by the person in your family most familiar with your residence at 
Delta Beach. Please answer the following questions about your cottage/home/trailer at Delta 
Beach and return the survey in the included, self addressed, stamped envelope by June 30th, 
2002. Thank you for your participation. 

Note: 131 surveys were returned and included in the analysis. Totals to individual questions may be 
greater than 131 because of questions whife respondents were required to check all that apply. 
That is, respondents may have chosen more than one category. 

What type of structure is your residence at Delta Beach? (please check only one) 
Seasonal Cottage 112 
Permanent Home 11 
Trailer 8 

2 During what months is your residence used? (please check all that apply) 
Year-round 16 July 113 
January 0 August 111 
February 1 September 101 
March 5 October 66 
April 33 November 12 
May 87 December 5 
June 103 

3 How often is your residence used during theSUMMER (June/July/August) months? (all that 
applied were checked) 

Weekends 44 
Weekly 44 
Every night 45 
Occasional nights 16 
Other (please specify): 21 

Other responses included: holidays, vacation, two to three days per week, never, when we can, 
other days, several different weeks throughout the summer months, 4 to 6 weeks on summer 
holidays (otherwise only weekends), some weekly on vacation time, during holidays, occasional 
weekends, sometimes during the week on hot days, and occasionally full weeks (3 to 4 per 
season). 

4 How often is your residence used during the OFFSEASON (September - May)? 
Only used during the summer 45 
Weekends 25 
Weekly, 4 
Every night 10 
Occasional nights 43 
Other (please specify): 17 

Other responses included: During hunting season and back as soon as the snow is gone, holidays, 
vacations, occasionally at Christmas, for winter ice-fishing, day trips throughout the winter, 
occasional weekends, and used in part of September and October if the weather is still warm. 
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5 In a typical year, when is your residence closed up? (drain water system, shutters, etc). 
Residence is used year round 14 
End of August 3 
September 26 
October 70 
November 13 
Other (please specify): 9 

Other responses included: Before the first freeze, closed from January until April, December, and 
after the cold weather comes. 

Note: the number of residences used year round does not equal the number of tsers reporting that 
they have a permanent home (Question 1). This could be because several of the cottages are 
winterized and may be open year-round but the residents do not live there year-round but rather 
just have the cottage open to use on occasional cys. 

6 How long have you owned your current residence? 
Less than  year 3 
1-2years 5 
3-5years 10 
6-loyears 15 
11-2oyears 28 
21-30years 17 
Over 30 years 52 
No Response I 

7 How old is your residence? 
Less than ayear 0 
1-2years 2 
3-5years 3 
6-loyears 9 
11-20years 7 
21-3oyears 18 
Over 30 years 92 

8 On average, how many people use your residence at Delta Beach on a REGULAR basis? 
1 8 
2 31 
3 14 
4 16 
5 12 
6 12 
7 4 
8 6 
9 0 
10 12 
11 1 
12 2 
13 1 
14 0 
15 4 
>15 2 
No Response 6 
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9 What are the age groups of those that use your residence on a regular basis? (please check 
all that apply) 

0-5years 29 
6-l2years 40 
13-l5years 29 
16-20years 32 
21-29 years 34 
30-40 years 43 
41 - 50 years 62 
51 - 60 years 58 
Over 60 years 62 

10 Approximately how many days in an average SUMMER month (June/July/August) is your 
residence in use? 

0-7days 4 
8-l4days 25 
15-21 days 29 
21-31 days 71 
No Response 2 

11 Approximately how many days in an average OFF-SEASON month (September - May) is your 
residence in use? 

0-7days 73 
8-l4days 32 
15-21 days 6 
21-3ldays 16 
No Response 4 

12 Does your residence have running water? 
No 17 
Yes 114 
No Response 10 

13 Does your residence have running HOT water? 
No 16 
Yes 115 

13A If yes, how is the hot water produced? 
Electricity 111 
Gas 3 
Solar 0 
Other (please specify): 0 
No Response 17 

14 What is the main source of water for your residence? (please check all that apply) 
Lake 7 
Hauled in 105 
Well 24 
Rainwater 6 
Bottled Water 35 
Other (please specify): 7 

Other responses included: well for plants and trees only, sandpoint, also use local well ( it has belle 
flavour), drinking water hauled from Portage, jugs from Portage for drinking and cooking, 
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15 If the water is hauled in ( if water is not hauled, go to Question #17), do you: 
Haul it yourself 42 
Pay someone to haul it 68 
Other (please specify): 7 

Other responses included: For drinking and cooking only, hauled by a friend, Winnipeg, both and 
occasionally pay to have it hauled. 

16 If the water for your residence is hauled in, where is it hauled from? 
Portage la Prairie 34 
Well (specify below) 72 
Do not know 5 
Other (please specify): 7 
Please specify which well: 62 

The only other response given was:from Winnipeg. 
Specified wells included: One on Delta Road, Huddlestone Well, well south of Delta, and the well 
just south of the marsh (all of these descriptions are probably referring to Huddlestone Well). 

17 For approximately how many years has your residence had its current water supply system? 
0-2years 5 
3-5years 9 
6-loyears 24 
11-20years 40 
More than 20 years 40 
Do not know 9 
No Response 4 

18 What was the previous water supply source before the present sysm? (please check all 
that apply) 

Has not been changed 23 
None 6 
Lake 18 
Hauled in 32 
Well 19 
Rainwater 25 
Bottled water 16 
Do not know 21 
Other (please specify): 16 

Other responses included: Sandpoint, we brought wate- in gallon and five gallon jugs, carried in city 
water, and from home. 

19 If water was hauled in the past (if not hauled, go to Question #20), did you: 
Haul it yourself 42 
Pay someone to haul it 18 
Other (please specify): 6 

Other responses included: Didn't own cottage, for drinking and cooking only and only hauled in 
drinking water. 
Note: the total in Question 19 does not equal the total number who reported hauling in water in 
Question 18. However, several users responding in the 'other' ategory of #18 indicated that they 
hauled in water. 

20 Are there any anticipated changes in the water supply source for your residence? 
No 112 
Yes 7 
Do not know 12 
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20A If yes, when? 
This summer 0 
Within the year 2 
lnl-2years 3 
1n2-5years I 
In5-l0years 1 

21 What is the source of DRINKING water for your residence? 
Lake 0 
Hauled in 62 
Well 10 
Rainwater 0 
Bottled water 69 
Other (please specify): 9 

Other responses included: town water from a Brita, distilled water, bring from the city, Huddlestone, 
boiled water from the well, jugs of water from Portage for drinking and food preparation 

22 In the past, did you use water from Lake Manitoba for drinking? 
Lake still used for drinking water 0 
No 126 
Yes 4 
No Response I 

22A If yes, when did you stop drinking lake water? 
1-2 years ago 0 
3-5 years ago 0 
6-lo years ago I 
More than 10 years ago 3 

23 Does your residence have a shower/bath? 
No 18 
Yes 112 
No Response I 

23 If you have a shower/bath, in total how many times PER WEEK is it used in the summer 
months? 

1-2 15 
3-4 17 
5-6 21 
7-10 24 
11-15 6 
16-20 3 
21-30 9 
Over 30 times 2 
No Response 34 

24 Does your residence have a dishwasher? 
No 121 
Yes 9 
No Response 1 
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24A If you have a dishwasher, how many times PER WEEK is it used in the summer months? 
1-2 3 
3-4 2 
5-6 1 
7-8 2 
More than 8 times/week 1 

25 Does your residence have a washing machine? 
No 114 
Yes 16 
No Response 1 

25A If you have a washing machine, how many loads PER WEEK is it used in the summer 
months? 

1-2loads 7 
3-4loads 2 
5-6loads 3 
7-8loads 3 
More than 8 loads/week 0 

26 Does your residence have a hot tub? 
No 125 
Yes 4 
No Response 2 

26A If you have a hot tub, how many times is it filled PER YEAR? 
Itime 0 
2 times 2 
3 times I 
4-5times I 
6-8times 0 
9-l2times 0 
More than l2times 0 

27 Approximately, how much water is used at your residence during an average SUMMER 
(June/July/August) month? 

0 - 500 gallons (0- 1900 liters) 16 
500- 1000 gallons (1900- 3800 liters) 21 
1000-1500 gallons (3800- 5700 liters) 20 
1500-2000 gallons (5700- 7500 liters) 20 
More than 2000 gallons (7500 liters) 20 
Do not know 30 
No Response 4 

28 What type of sewage system does your residence employ? 
Outhouse 17 
Holding tank 75 
Septic field 48 
Composting toilet I 
None 1 
Other (please specify): 7 

Other responses included: trickle tank and field, we have a trailer that is brought to town to empty 
and to fill with water, grey water for watering the grass, grey water distributia, and portable toilet. 
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If you have a holding tank or septic field, specify the size: (please circle units used) (if not, go to 
Question #30) 

29 Holding tank - size:   gallons or liters 
Septic Field.- size:  gallons or liters 

92 

30 How old is your current sewage handling system? 
O-2years 2 
3-5years 11 
6-loyears 25 
11-20years 39 
Older than 20 years 37 
Do not know 12 
No Response 5 

31 If the sewage handling system for your residence reqtires pumping, how often is it pumped? 
System does not require pumping 12 
Every 1-2 years 70 
Every 3 - 5 years 7 
Every 6 - 10 years I 
More than once a year 22 
Other (please specify): 37 
Who pumps out the system (company)? 68 

Other responses included: yearly, twice a year, 2-3 times per summer, monthly, every fall, every 7 
—8 weeks, five times per year, and 3 times a year. 
Septic companies mentioned: Portage Septic Service and BJ Septic Service. 

32 What sewage handling syem did your residence use before its present system? 
Has not been changed 25 
Outhouse 67 
Holding tank 6 
Septic field 11 
Composting toilet 3 
None 2 
Do not know 16 
Other (please specify): 3 

Other responses included: same but installed a new tank and field in the 80s, old rusted our barrel 
and sort of an indoor outhouse. 

If you previously had a holding tank or septic field, specify the size: (please circle units used) (if not 
go to Question #34) 

33 Holding tank - size: gallons or liters 
Septic Field - size: gallons or liters 

12 

34 If applicable, what was the reason for converting to the current sewage handling system? 
55 

Responses included: tired of outhouse, warmer, convenient, hated the biffy, building regulations, 
old one was worn out, larger capacity, environment concerns, built new cottage and municipality 
requirements were met, installed toilet indoors and added a shower, old system was not functioninç 
properly, and more ecologically sound. 
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35 Are there any anticipated changes to the current sewage handling system? 
No 113 
Yes 11 
No Response 7 

35A If there are anticipated changes to the current sewage handling system, when? 
This summer 2 
Within the year 2 
In1-2years 3 
1n2-5years 0 
In more than 5 years 4 

36 Is your residence fully insulated? 
No 72 
Yes 56 
No Response 3 

37 What is the main heat source for your residence? 
Wood 38 
Electricity 94 
Furnace Oil 6 
Propane 6 
Other (please siiecify): 4 

Other responses included: fireplace, small electric heater and pellet stove. 

38 What is the secondary heat source for your residence? 
Only have the primary source (see 43 
above) 
Wood 47 
Electricity 29. 
Furnace Oil 2 
Propane 2 
Other (please specify): 4 

Other responses include: fireplace and pellet stove. 

39 Is your residence air conditioned? 
No 104 
Yes 27 

40 Does your residence have a phone? 
Yes (go to #40A) 107 
No (go to #40B) 24 

40A If yes, how long has the phone been there? 
0-2years 3 
3-5years 11 
6-lOyears 27 
11-20years 44 
More than 20 years 22 

40B If not, when do you anticipate getting one? 
I am not planning on getting a phone 20 
In1-2years 4 
In3-5years 0 
1n6-loyears 0 
In more than 10 years 0 
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41 What methods are used to deal with garbage at your residence? (please check all that apply) 
Compost pile 9 
Compost bin 3 
Recycling bin 23 
Delta garbage collection 117 
Other (please specify): 30 

Other responses included: we bring our recycled cans and bottles to the city, it is taken home and 
placed in regular garbage/recycling, hauled to the dump and burning barrel. 

42 Is any part of the land around your residence paved? 
No (if not, go to Question #44) 107 
Yes 17 
No Response 7 

42A If part of the land around your residence is paved, what is paved? 
Driveway 0 
Pathway/walkway 2 
Deck/Patio 9 
Other (please specify): 7 

Indicate approximate area the pavement covers: (please circle units used) 

43 Driveway - area: m2 or ft2 
Pathway/walkway - area: m2 or ft2 
Deck/Patio - area: m2 or ft2 

Other (please specify- with area): 2 

44 What is the area of your lot? (m2 or 1t2 (circle units)) 
98 

45 How many buildings are on the lot? 
1 27 
2 70 
3 26 
4 8 
Other (please specify): 3 

Other responses included: several other small tool sheds. 

46 What kind of buildings are on the lot? (please check all that apply) 
Cottage/home/trailer 129 
Garage (if separate) 17 
Guest House 15 
Shed/storage building 93 
Other (please specify): 13 

Other responses included: outhouse,change house, truck camper, and garage/shed combination. 

47 Does the lot have a lawn? 
No (if not, go to Question #52) 16 
Yes 115 

47A If yes, where is the lawn located? 
Lakeside 5 
Roadside 69 
Both 40 
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48 Is the lawn watered? 
No (go to Question #50) 101 
Yes 13 

48A If yes, how many times per week? 
Less than once a week 8 
Once a week 3 
2-4 times per week I 
5-7 times per week 0 
No Response 1 

49 What is the source of lawn water? 
Lake 3 
Hauled in 4 
Well 1 
Rainwater 4 
Bottled water 0 
Other (please specify): 3 

Other responses included: waste water. 

Note: There are more people reporting the source of lawn water than there was that reported 
watering their lawn. An explanation for this is that people coiid have checked of rainwater as their 
source of lawn water and just had the lawn watered by natural processes (rain) and therefore did 
not consider it to as the act of watering their lawn. 

50 Does the lawn require mowing? 
No 2 
Yes 112 

50A If yes, what do you do with the clippings? 
Leave as is 105 
Discard in a garbage receptacle 0 
Discard in a nearby refuse pile 0 
Discard in the lake or marsh 4 
Compost clippings 6 
Other (please specify): 3 

Other responses included: mulchirg mower. 

51 Are any fertilizers used on the lawn? 
No 
Yes 

110 
6 

51A If fertilizers are used on the lawn, on average, how many applications were made last 
summer? 

4 

52 Does your residence have a garden? 
No (if not, go to Question #56) 110 
Yes 20 
No Response 1 
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52A If yes, where is the garden located? 
Lakeside 2 
Roadside 12 
Both 3 
Other 2 
No Response 1 

Other responses included: near the cottage and behind the house. 

53 Is your garden watered? 
No (go to Question #55) 
Yes 

3 
17 

53A If yes, how many times per week? 
Less than once a week 4 
Once a week 5 
2-4 times per week 4 
5-7 times per week 3 
No Response 1 

54 What is the source of garden water? 
Lake 6 
Hauled in 5 
Well 3 
Rainwater 9 
Bottled water 0 
Other (please specify): I 

55 Are any fertilizers used on the garden? 
No 
Yes 

55A If yes, on average, how many applications were made last summer? 

16 
8 

8 

56 If fertilizers are used anywhere on tte lot, what type? (please check all that apply) 
Nitrogen-Phosphorous-Potassium mixture 7 
(le. bagged fertilizer) 
Manure 4 
Compost 6 
Other (please specify): 4 

Other responses included: 15-30-15 on the flowers, Miracle-Grow, bone meal and sludge from the 
lake. 

57 Were any pesticides used last year (2001)? 
No (if not, go to Question #59) 93 
Yes 18 
No Response 20 

57A If yes, type used: 
15 

Responses included: bug fogging, spideFban, raid, weed killer, Roundup, weedex, killex, 
pyrethroid, 24D, mecoprop, malathion, and powder on roses. 
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58 If pesticides were used, for what reason(s)? (please check all that apply) 
Lawn maintenance 0 
Weed control 8 
Insect control 12 
Fungus control 0 
Other (please specify): 2 

Other responses included: poison ivy on path to the beach and to control poison ivy. 

59 In the last five years have any large (more than 5 feet tall ( 1.5 meters tall)) trees been 
removed, either deliberately or by storm? 

No 45 
Yes 84 
No Response 2 

59A If yes, where? 
Lakeside 22 
Roadside 35 
Both 27 

60 In the last five years have any trees been planted on the lake side of your residence? 
No 88 
Yes 36 
No Response 7 

60A If yes, what type? 
38 

Responses included: spuce, willow, high bush cranberry, elderberry, green ash, chokecherry, 
cedar, spruce, pine, dogwood, poplar, silver maple, apple, shrubs, cherry shrub, lilac, honeysuckle, 
elm, raspberry, and the free trees provided by the cottage association. 

61 Do you (or your family) have any pets that usually come with you to Delta Beach? 
Dog 53 
Cat 14 
We do not brings pets with us (go to 60 
Question #63) 
Other (please specify): 3 
No Response 1 

Other responses included: rabbits 

62 What do you do with animal wastes? 
Leave as is 22 
Discard in a garbage receptacle 33 
Discard in a nearby refuse pile 6 
Other (please specify): 8 

Other responses included: bury, put in compost pile, through in bush area at the edge of my 
property, litter box and take home. 
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63. What are your activities at Delta Beach? Please rank your level of involvement for the following activities. 

Percentage of Respondents (%) 

Activity 

Interested 

Not at all but not Occasionally Regularly Not No 

involved involved involved involved sure Response 

Swimming 5 5 31 56 0 3 

Bath/Wash in lake 58 2 21 6 0 13 

Motor boating 47 6 20 13 0 14 

Canoe/sail in lake 29 10 30 13 1 17 

Canoe/sail in marsh 48 14 11 7 1 19 

Use Motor-watercraft 56 6 8 13 1 16 

Windsurfing 60 8 11 5 1 15 

Fishing 35 10 29 12 0 14 

Hunting 67 4 3 10 0 16 

Ice fishing 54 8 12 10 0 16 

Snowmobiling 61 3 14 5 0 17 

Bird watching 18 7 31 33 0 11 

Sauna/hottub 69 6 3 3 1 18 

Walking 2 2 24 70 0 2 

Use Interpretive Walk 8 7 43 36 1 5 

Nature viewing 6 5 30 50 0 9 

Bicycling 16 8 27 40 0 9 

Other responses included: lying in hammock, reading, visiting, trampoline, basketball, tennis, 
playground, photography, painting, gardening, sewing, star gazing, storm watching, repairing, 
meditating, mowing, running, beach combing, rollerblading, skateboarding and bonfires. 

64 What method of protection do you have for your beach front property? (please check all that 
apply) 

None 10 
Trees 41 
Sand bags 7 
Gabions 27 
Railway ties 13 
Concrete 8 
Bales 4 
Rocks/boulders 30 
I do not have beach front property (go 
to Question #69) 
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Other (please specify): 30 
Other responses included:rock gabion wall, wooden wall, crib style dike, wooden crib filled with 
fieldstone, railway crossing planks and plywood, encourage vegetation, old ties and debris filled in 
with beach debris, sandbags filled with concrete, reeds and shrubs and metal plates inserted into 
the ground. 

65 Why do you have that form of beach front protection? 
91 

Refer to Appendix F for responses. 

66 How many years has that form of beach front protection been used at your residence? 
0-2years 28 
3-5years 20 
6-10 years 11 
11-2Oyears 16 
More than 20 years 22 
Do not know 4 
No Response 30 

67 What method of beach front protection was used before? 
Has not been changed 17 
Do not know ' 8 
None 28 
Trees 25 
Sand bags 8 
Gabions 0 
Railway ties 13 
Concrete 0 
Bales 0 
Rocks/boulders 5 
Other (please specify): 12 
No Response 15 

Other responses included: chicken wire, wooden planks, posts in the ground, lumber walls on 
posts, pressure treated posts with felt cloth and sand, and board fence. 

68 Why was the method of beach front protection changed? 
68 

Refer to Appendix F for responses. 

69 What methods are used for weed control in the lake? 
No weeds present 34 
Left as is 53 
Remove by hand/shovel 30 
Chemical application 1 
Other (please specify): 9 
No Response 4 

Other responses induded: cultivated, we didn't do anything for weeds, and.ploughing done in 
previous years. 
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70 How many motorized watercraft(s) do you own or rent? 
0 ( if zero, go to Question #74) 83 
1 33 
2 9 
3 1 
Other (please specify): 1 
No Response 4 

71 In an average summer month, approximately how much fuel is used to operate all motorized 
watercrafts? 

Less than 25 liters (65 gallons) 10 
25 - 50 liters (6.5- 13 gallons) 7 
50- 100 liters ( 13-26 gallons) 15 
100 - 150 liters (26 - 39 gallons) 2 
150 - 200 liters (39-53 gallons) 2 
200 - 250 liters (53-66 gallons) 1 
Greater than 250 liters (greater than 66 5 
gallons) 
No Response 2 

72 Do you operate your motorized watercraft on other lakes besides Lake Manicbba? 
No (if not, go to Question #74) 37 
Yes 10 

72A If yes, were they operated: 
Within Manitoba 
Outside Manitoba 

72B If operated on lakes besides Lake Manitoba, please specify where: 
10 

Responses included: Paint Lake, Bird River Lac du Bonnet, Assiniboine River, Lake Winnipeg, the 
Red River, Lake of the Prairies, Clear Lake and the Portage Diversion. 

10 
0 

73 Is the bilge in your motorized watercraft flushed between launchings? 
No 5 
Yes 13 

74 Do your rent your residence toothers? 
No (go to Question #77) 105 
Yes 22 
No Response 4 

74A If yes, in a typical year, how often is it rented? 
1-7days 7 
8-l4days 9 
15-21 days 4 
22-3ldays 2 
More than 31 days 0 

75 If your residence was rented to others last year (2001) how many separate groups rented it? 
1 renter 14 
2-4 renters 6 
Greater than 4 renters 0 
No Response 2 
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76' How did you find the renters? 
Through an advertisement in a 
newspaper/brochure 
Through family/friends 
Knew them personally before they rented 

Other (please specify): 
Other responses included: rent to family and internet ad. 

0 

9 

13 

2 

77 Do you plan to rent your residence in the future? 
No 86 
Yes there are plans for future renting 4 
Yes, plan on renting out the same as now 10 

Yes, will rent more than now 0 
Yes, will rent less than now 1 
Do not know 18 
No Response 12 

78 Is any business conducted out of your residence? 
No 122 
Yes 1 
No Response 8 

79 In your view, property taxes at Delta Beach are: 
Much too low 0 
Alittle too low I 
About right 37 
A little too high 48 
Much too high 39 
No Response 6 

80 Are you considering selling your residence in the future? 
No (go to Question #81) 115 
Yes 11 
No Response 5 

80A If you are considering selling, when? 
This year 3 
lnl-2years 3 
In3-5years 2 
1n6-loyears 0 
In more than 10 years 3 

81 Do you plan to retire to your residence (year round)? 
I already reside year round 8 
No 82 
Yes 12 
Do not know 26 
No Response 3 

81A If yes, when? 
This year 0 
In1-2years 1 
In3-5years 5 
In more than 5 years 6 
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82 Are you thinking about building a year round home on the propertythat you currently own? 
I already have a year round home on this 14 
site 
No 95 
Yes 10 
No Response 12 

82A If yes, when? 
This year 0 
lnl-2years 2 
1n3-5years 4 
In more than 5 years 6 

83 For how long have you been visiting the Delta Beach area? 
Less then 5 years 2 
6-l0years 3 
11-20years 12 
Over 20 years 112 
No Response 2 

84. Throughout the period that you have been visiting the Delta Beach area, have you noticed any differences i 

Parameter 

Increased Decreased 

Significantly Slightly : Slightly Significantly No Reply 

(%) (%) (%) (%) (%) 

Water quality 8 1 23 59 9 

Water level 70 16 5 5 4 

Use of Lake for Rec. 24 37 21 9 9 

Use of Marsh for Rec. 4 20 26 16 34 

Beach trees/shrubs 5 5 28 54 8 

Trees/shrubs on lot 4 19 40 24 13 

Size of beach area 8 5 18 60 9 

Amt of beach 'muck' 75 9 3 4 9 

Bird Populations 4 23 41 10 22 

Fish Populations 1 7 35 18 39 

Wildlife Populations 2 24 34 10 30 

Weed growth in lake 36 30 14 5 15 

Algae growth in lake 40 28 12 2 18 

Storm damage severity 70 15 5 2 8 

Beach erosion 79 12 2 2 5 

Use of beach area 11 24 34 18 13 

Noise levels 26 39 12 2 21 
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85. How would you rate the following at Delta Beach on a scale from 1 to 5? Please use a scale where 1 is the 
lowest (least important) and 5 is the highest (most important). 

Parameter 

No Response 

1 (%) 2(%). 3(%) 4(%) 5(%) (%) 

Water quality in lake 2 3 8 14 70 3 

Weed growth in lake 8 10 24 23 33 2 

Algae growth in lake 8 8 10 25 45 4 

Beach weed growth 13 10 21 18 32 6 

Amt. beach 'muck' 2 3 4 19 70 2 

Water level 1 2 8 13 72 4 

Beach.quality 1 2 8 21 65 3 

Beach erosion 1 3 3 12 78 3 

86. If there were services that could be supplied at Delta Beach that are not presently available, what would be 
your response to them? (please rate each service). 

Very Somewhat Somewhat Very 'Don't No 
Important Important Unimportant Unimportant Care Response 

Treated Water Supply 32 44 14 19 16 6 

Cable Television 3 21 18 37 47 5 

High Speed Internet 5 12 14 43 50 7 

Grocery Store 13 51 27 10 25 5 

More Garbage Pick-up 10 41 37 17 18 8 

Recreation Centre 4 28 32 27 31 9 

Beach Patrol 19 39 35 15 19 4 

Nature/Interpretive Trails 26 61 19 7 13 5 

Child Care 1 3 22 47 49 9 

Recycling Depot 31 44 16 15 18 7 

Drop-in Centre 1 16 32 36 35 11 

Postal or Courier Service 7 5 24 43 41 11 

Regular Police Patrols 55 57 8 4 3 4 

Other responses included: concession that conforms to health standards, safe playground, tennis courts with 
• good nets, better approach to the lake for boding, better channel, night-time patrol of teenagers tearing down 
the back road, litter control, sprucing up 'eye sores' on public beach, protection of marsh from livestock, 
industry and any pollution threats, some restrictions on personal watercraft, mosujito control, control of dogs 
on the beach (doing 'their work' in the water, more nature/conservation education/talks, more seminars at the 
University lodge or Interpretive Centre on animals, birds and water care, playground facility better maintained 
and with more equipment, better docks for boats, speed control on the back road, increased community 
activities, water level controls lower, laundry facility, vendor, fuel sales, newspaper stand/box, ploughing the 
beach occasionally, more control of dogs (enfcrcement of by-laws), horseshoe pits, sand volleyball, swimming 
lessons, convenience store, and a shower for campground and trailer park residents. 
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Returning this survey indicates that you have understood to your satisfaction the information regarding picipation in the 
research project and agree to participate as a subject. In no way does this waive your legal rights nor release the 
investigators, sponsors, or involved institutions from their legal and professional responsibilities. Your continued 
participation should be as informed as your initial consent, so you should feel free to ask for clarification or new 
information, throughout your participation. 

We thank you for taking the time to complete the survey. Your comments and opinions will provide us with valuable 
information. If you have any further comments about issues that concern you at Delta Beach, please feel free to include 
your comments in the space below or on attached additional pages: 
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Appendix D - RESULTS OF THE FARM AND FEEDLOT SURVEY 
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Farm/Feedlot Survey - Summer 2002 

The Delta Marsh Field Station is a teaching and research facility of the University of Manitoba based 
at Delta. Part of our mandate is to learn about the marsh ecosystem around us and to help in 
preserving it for future generations. This summer, we are seeking the views of other stakeholders 
around the marsh, including farmers, cottagers, and home owners, on water quality and other 
aspects of environmental land use and stewardship. We are mindful that farmers are vey busy at 
this time of year but we hope that you will take a few minutes to answer this survey. Protection of 
your privacy is important to us. Please be assured that we will compile summary information only 
and that your individual answers will not be etained. A report on the results of the survey will be 
provided to the Delta Agricultural Conservation Cooperative (DACC) later this year. 

If you are unable to answer a question or do not wish to disclose private information, skip that 
question and continue the survey. Please return the survey in the enclosed, stamped,self-addressed 
envelope by August 15th, 2002 or as early as possible. We appreciate your participation! 
Note: 39 surveys were returned and included in the analysis. Totals to individuquestions may be 
greater than 39 because of questions where respondents were required to check all that apply. 
That is, respondents may have chosen more than one category. 

What is the age of your home? 
Less than ayear 0 
1-2years 1 
3-5years 0 
6-l0years 3 
11-20years 6 
21 - 30 years 5 
31-40years 4 
41 - 50 years 4 
Over 50 years 15 
Do not know 0 
No Response I 

2 What are the age groups of those that live at your home? (please check all that apply) 
0-5years 6 
6-l2years 12 
13-l5years 7 
16-20years 7 
21-29years 2 
30-40 years 9 
41-50years 19 
51-6Oyears 10 
Over 60 years 12 
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3 What is the main source of NON-DRINKING water for your residence? (please check all that 
apply) 

Municipality 0 
Hauled in 2 
Well 17 
Sandpoint 15 
Rainwater 1 
Bottled Water 0 
Dugout/Pond 4 
Portage Diversion 0 
Other (please specify): 1 

4 If the water for your residence is HAULED in,where is it hauled from? 
Water is not hauled in 16 
Portage la Prairie 0 
Municipal well (specify below) 3 
Do not know 0 
Other (please specify): 0 
Please specify which well: 2 

Wells specified included: High Bluff and west of High BIUT. 

5 For approximately how many years has your residence had its current water supply system? 
Less thanayear 1 
1-2years 2 
3-5years 2 
6-lOyears 4 
11-20years 7 
21-30years 3 
Over 30 years 17 
Do not know 2 
No Response I 

6 What was the previous water supply source before the present system? (please check all tha 
apply) 

Has not changed 14 
Municipality 0 
Hauled in 2 
Well 10 
Sandpoint 8 
Rainwater 2 
Bottled Water 0 
Dugout/Pond 0 
Portage Diversion 0 
Do not know 2 
Other (please specify): 1 

Other responses included: none. 
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7 What is the source of DRINKING water for your residence? 
Municipality 0 
Hauled in 3 
Well 13 
Sandpoint .17 
Rainwater 0 
Bottled water 5 
Dugout/Pond 0 
Portage Diversion 0 
Other (please specify): 0 
No Response 1 

8 How often is your domestic water supply tested to determine drinking suitability? 
Twice a year or more frequently 1 
Once a year 6 
Every  years 8 
Not tested regularly 19 
Not applicable (for example: if you get 1 
water from the municipality) 
No Response 4 

9 Does your residence have a dishwasher? 
No 7 
Yes 30 
No Response 2 

10 Does your residence have a washing rrachine? 
No I 
Yes 35 
No Response 3 

II What type of sewage system does your residence employ? 
Municipal 0 
Outhouse 0 
Holding tank 2 
Seepage field 13 
Jet pump-out field 23 
Composting toilet 0 
None 0 
Other (please specify): 1 

Other responses included: ejector. 

12 What is the age of your current sewage handling system? 
Less than ayear 0 
1-2years 0 
3-5years 3 
6-lOyears 8 
11-2Oyears 11 
21-30years 7 
Over 30 years 7 
Do not know 1 
No Response 2 
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13 If the sewage handling system for your residence requires pumping, how often is it pumped? 
System does not require pumping 6 
Every 1-2 years 22 
Every 3 - 5 years 5 
Every 6-loyears 0 
Other (please specify): 3 
No Response 3 

Other responses included:every fall, every year and each year. 

14 What sewage handling system did your residence use BEFORE its present system? 
Has not been changed 11 
Outhouse 6 
Municipal 0 
Holding tank 2 
Seepage field 13 
Jet pump-out field 0 
Composting Toilet 1 
Do not know 3 
Other (please specify): 1 
No Response 2 

Other responses included: none. 

15 What methods are used to deal with garbage at your residence? (please check all thapply) 
Compost pile 6 
Compost bin 3 
Recycling bin 9 
Garbage collection 5 
Municipal dump 33 
Other (please specify): 7 

Other responses included: burning and burning barrel. 

16 Do you have any household pets? 
Dog 28 
Cat 21 
We do not have pets 7 
Other (please specify): 1 

Other responses included: rabbit, and fish. 

17 Is any part of the land around your residence paved? 
No 32 
Yes 2 
No Response 5 

18 How long have you (or your family) been farming in the Delta area? 
Less than 5years 0 
5-lOyears 1 
11-20years 4 
21-30years I 
31-40years 1 
41 - 50 years 2 
51-looyears 15 
Over 100 years 8 
No Response 7 
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19 What is the nature of your farming operation? (please chk all that apply) 
Grain. 23 
Livestock 11 
Special Crops 17 
Mixed 6 

20 If you are willing to, please indicate how much land you presently farm? (if not willing to 
disclose, go to Question #21) 

25 

21 Approximately what percentage of your farm is: 
30 

22 What type of crop(s) do you grow? (please check all that apply) 
None 2 
Wheat 24 
Canola 23 
Flax 15 
Barley 16 
Oats 16 
Potatoes 6 
Beans 18 
Other (please specify): 12 

Other responses included: alfalfa, hay, sea buckthorn, peas, vegetables, sunflowers,saskatoons, 
buckwheat, and corn. 

23 What type of tillage do you do? 
Zero till 2 
Minimum till 10 
Conventional till 19 
Other (please specify): I 
No Response 9 

Other responses included: row crop 

24 How do you deal with excess straw after your fields are harvested? 
Not applicable 4 
Burn 1 
Chop straw and spread 21 
Bales 13 
Other (please specify): 2 

Other responses included:burn flax and plow under excessive straw. 

25 Is an irrigation system used on your cropland? 
No (if not, please go to Question #29) 22 
Yes 7 
No Response 10 

26 Approximately what volume of water was used for irrigation in 2001? (indicate units- acre-
inches, acre-feet) 

7 

27 Estimate the proportion of total irrigated water delivered in 2001 using each of the following 
systems: 

7 
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28 Where do you get the water that you use for irrigating? 
Municipality 0 
Hauled in 0 
Well 0 
Sandpoint 0 
Rainwater 0 
Dugout/Pond 5 
Portage Diversion 4 
Other (please specify): 1 

Other responses included:river. 

29 What type of livestock do you keep? (please check all that apply) 
I do not keep livestock(go to #33) 17 
Poultry 2 
Cattle and calves (mainly for dairy 
purposes) 
Cattle and calves (mainly for beef 12 
purposes) 
Hogs 1 
Sheep and lambs 0 
Other Livestock (please specify- 4 
excluding household pets): 

Other responses included: horses. 

30 Approximately how many head do you have in a typical month? 
14 

31 What do you do with livestock wastes? 
Leave as is I 
Store on your land 2 
In-yard composting 6 
Spread as raw manure 7 
Spread as liquid manure 1 
Other (please specify): 3 

Other responses included: burn and spread and plow under. 

32 What is the main source of drinking water for your livestock? 
Municipality 0 
Hauled in 0 
Well 7 
Sandpoint 4 
Rainwater 0 
Dugout/Pond 5 
Portage Diversion 0 
Other (please specify): 0 

33 Do you store liquid manure on your land 
No (if no, please go to Question #36) 28 
Yes 1 
No Response 10 
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34 If yes, what type of storage facility do you use? 
Unlined lagoon 0 
Lined lagoon 0 
Open tank 0 
Tank below a slatted floor 1 
Sealed, covered tank 0 
Other (please specify): 0 

35 What materials were used on the bottom and sides of your liquid manure storage structures? 
(please check all that apply) 

Concrete I 
Steel 0 
Geomembrane 0 
Compacted soil/clay 0 
Other (please specify): 0 

36 Do you store any solid or semisolid manure on your land? 
No (if no, go to Question #37) 17 
Yes 9 
No Response 13 

36A What type of storage facility do you use for solid or semisolid manure? 
Open pile on the ground without a roof 6 
Open pile on the ground with a roof 0 
Manure pack in barns, or pens 5 
Open pad without runoff containment I 
Open pad with runoff containment 0 
Other (please specify): I 

Other responses included:only until field ready for hauling. 
Note: The number of responses to the storage facility does not equal the number of responses to 
those reporting that they stored solid manure. This could be because those storing manure have 
more than one type of storage facility or because some of the users that did not respond to 
question #36 did respond to question #36A. 

37 Which of the following treatments were used for stored manure (liquid or solid)? 
Not applicable 11 
Aeration 0 
Additives 0 
Separation 0 
Filtrating marsh 0 
Composting 4 
Drying 1 
None 5 
Other (please specify): 1 

Other responses included:some of it - rest left until hauling. 

38 In general, how often is your soil tested for nutrients? 
Every year 7 
Every 2-3 years 9 
Every 4 - 5 years 2 
Every 5 years or more 3 
Not tested 8 
No Response 10 
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39 In 2001, did you apply any commercial (chemical) fertilizers? 
No (if not, go to Question #45) 9 
Yes 23 
No Response 7 

40 For field crops, please indicate which NITROGEN fertilizers were used in 2001: (please 
check all that apply) 

Anhydrous Ammonia (82-0-0) 19 
Urea (46-0-0) 12 
Ammonium Nitrate (34-0-0) 2 
Ammonium Sulphate (21-0-0-24) 4 
Nitrogen Solution 0 
Calcium Nitrate 0 
Blend 8 

41 For field crops, please indicate which PHOSPHATE fertilizers were used in 2001: (please 
check all that apply) 

Monoammonium Phosphate (11-52-0), 18 
(12-51-0) 
Diammonium Phosphate (18-46-0) 0 
Ammonium Polyphosphate ( 10-34-0) 1 
Triple Super Phosphate- (0-46-0) 0 
Single Super Phosphate (0-20-0) 0 
Blend 6 

42 What methods of fertilizer application do you use? (please check all that apply) 
Manure spreading 12 
Injecting liquid into the soil 8 
Applied with seed 22 
Applying fertilizer to the soil surface 12 
Spraying foliage I 
Other (please specify): 3 

Other responses included: deep banding and applied with a seeder. 

43 How do you usually decide on the amount and type of commercial fertilizer to apply? 
Soil Testing 18 
Foliage Testing I 
Cost of fertilizer/crop prices 8 
Moisture Conditions 4 
Based on crop removal 12 
Other (please specify): 1 

Other responses included:dependent upon the previous crop. 

44 Do you apply a commercial fertilizer to land that has had manure applied to it? 
No 10 
Yes 7 
Not applicable 9 
No Response 13 

45 Do you apply herbicides, insecticides or fungicides to your land? 
No (if not, go to Question #48) 7 
Yes 25 
No Response 



Delta Farm/Feedlot Survey Results - Summer 2002 195 

46 What method of pesticide application do you use? (please check all that apply) 
Airplane 11 
Truck/Tractor sprayer application 23 
Other (please specify): 2 
No Response 3 

Other responses included: high clearance. 

47 Which of the following describe when you dedde to apply herbicides, insecticides and 
fungicides? (please check all that apply) 

Based on calendar dates 1 
Done at the first sign of pests 3 
Based on crop growth stage 15 
Determined by regional monitoring for 14 
weeds, insects or disease 
Done when pests on your farm exceed 16 
acceptable levels (economic injury) 
Other (please specify): 1 

Other responses included: based-hay production. 

48 Last year (2001), did you use any methods other than chemical pesticides to control weeds, 
insects or diseases? (please check all that apply) 

No other methods used 5 
Tolerant or resistant plants 6 
lhtercropping I 
Green manure I 
Cover cropping 2 
Fall seeding I 
Weeding (rotary hoe) 2 
Tillage 16 
Weeding (cultivator) 15 
Hand-weeding 7 
Predators I 
Parasites 0 
Parasitoids 0 
Pheromones 0 
Pathogen agents 0 
B.T. (Bacillus thuringiensis) 0 
Ground cover 0 
Floating covers 0 
Mulching 0 
Pit Traps 0 
Other methods (please specify): 1 

Other responses included: delayed seeding. 

49 Do you use erosion protection? (please check all that apply) 
None 4 
Treed shelterbelts 18 
Stubble left on fields 23 
Buffer strips 3 
Grassed waterways 10 
Other (please specify): 1 

Other responses included: hay rotation. 
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50 What methods do you typically use to manage areas on your farm that are adjacent to natural 
sources of water? (please check all that apply) 

There are no natural water sources 11 
adjacent to my farm 
None 3 
Leave area permanently vegetated 16 
Plant additional vegetation (ex: trees, 5 
bushes, etc) 
Plant a winter cover crop 0 
Livestock fencing 4 
Other (please specify): 1 

Other responses included: no livestock at present time. 

51 Please rank the following agricultural activities in order of importance (from 1 to 10) based on 
income from that activity in 2001. 

25 
Those ranked most important were: grain/oilseeds and beans. 

52. In the time that you have been farming here, have you noticed any difference in: 

Perceived Change (%) 

Significant Slight No Slight Significant Don't No 

Parameter Increase Increase Change Decrease Decrease Know Response 

Ground 
water quality 5 0 51 15 5 13 11 

Surface 
0 8 38 15 5 18 16 

water quality 

Water level 20 28 26 5 0 5 16 

Tree growth 3 44 36 3 0 0 14 

Bird 
3 26 28 20 8 0 15 

populations 

Wildlife 
8 26 33 13 5 3 12 

populations 

Soil Salinity 10 36 26 3 5 8 12 
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53. How would you rate the following on a scale from 1 to 5? Please use a scale where us the 
lowest (least important) and 5 is the highest (most important). 

Parameter 1 (%) 2(%) 3(%) 4(%) 5(%) No Response (%) 

Water Quality 0 0 3 13 72 12 

Water Level 0 3 8 38 41 10 

Tree Growth 10 10 23 38 8 11 

Soil Salinity 0 0 10 13 59 18 

Soil Erosion 0 8 8 18 54 12 

We thank you for taking the time to complete the survey. Your comments and opinions will provide 
us with valuable information. If you have any further comments about environmental issues please 
feel free to include your comments in the space below: 

Standard Disclaimer: Returning this survey indicates that you have understood to your satisfaction 
the information regarding participation in the research project and agree to participate as a subject. 
In no way does this waive your legal rights nor release the investigators, sponsors, or involved 
institutions from their legal and professional responsibilities. Your continued participation should be 
as informed as your initial consent, so you should feel free to ask for crification or new 
information, throughout your participation 
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Appendix B - LEGAL DESCRIPTION OF LANDS IN STUDY AREA 
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Range Township Section 
8 13 11, 12,13,14,23,24,25,26,35,36 
8 14 1,2,11 
7 13 7t036 
7 14 1,2,3,6 
6 13 7 to 15 and 19 to 36 
6 14 2,3,5,6 
5 13 7to14,16,17,18 

Range, Townships and Sections Used to Distribute Delta Farm/Feedlot Surveys 
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Appendix F - FIELD MEASUREMENTS 



Address Water (m) Road (m) Neighbour - east (m) 

20 Far West 36.75 55.90 11.18 

19 Far West 33.47 61.31 8.65 Far west: n=20 Standard Dev. (m) 

18 Far West 39.52 60.00 8.98 Mean Dist. To Water (m) 42.16 4.66 

17 Far West 38.45 57.70 9.23 Dist. To Road (m) 41.8 12.99 

16 Far West 37.87 54.82 11.62 Neighbour on East (m) 10.85 3.31 

15 Far West 41.73 55.58 13.94 

14 Far West 36.94 48.81 6.46 Location 

13 Far West 42.04 46.11 13.25 Max To Water (m) 49.24 4Far West 

12 Far West 37.24 54.47 15.41 To Road (m) 61.31 19 Far West 

11 Far West 47.43 42.00 7.42 Neighbour (m) 16.79 6 Far West 

10 Far West 46.32 40.29 14.30 

9 Far West 45.23 34.54 6.14 Min To Water (m) 33.47 19 Far West 

8 Far West 46.93 30.66 7.29 To Road (m) 25.04 6 Far West 

7 Far West 39.23 33.62 9.55 Neighbour (m) 6.14 9 Far West 

6 Far West 43.44 25.04 16.79 

5 Far West 38.66 28.61 7.92 

4 Far West 49.24 25.93 8.44 

3 Far West 48,22 25.49 14.38 

2Far West 46.38 28.16 15.16 

1 Far West 48.09 26.93 

Where water is distance to the waterline, road is distance to the road and neighbour-east is distance 

to the nearest point on the residence of the neighbour to the east. 
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Address Water (m) Road (m) Neighbour - east (m) 

85 Hackberry W 27.76 55.04 4.86 Hackberry Ave West n=92 Standard Dev. (m) 

84 Hackberry W 21.55 51.82 4.62 Mean Dist. To Water (m) 19.3 4.58 

83 HackberryW 24.07 45.24 14.15 Dist, To Road (m) 66.72 15.76 

82 HackberryW 31.72 41.83 10.17 Neighbour (m) 7.73 5.73 

81 HaokberryW 17.99 44.42 12.34 

80 HackberryW 19.66 48.70 4.91 Location 

79 Hackberry W 26.77 3.67 Max To Water (m) 31.72 82 Hackberry W 

78 Hackberry W 26.24 41.48 23.45 To Road (m) 92.54 26 Hackberry W 

77 Hackberry W 10.56 36.75 2.75 Neighbour (m) 35.99 63 Hackberry W 

77B HackberryW 7.35 58.82 2.93 

77A HackberryW 14.58 56.72 5.89 Min To Water (m) 7.35 77B Hackberry W 

76B HackberryW 12.51 70.01 8.03 To Road (m) 36.75 77 HackberryW 

11.61 70.24 7.79 Neighbour (m) 1.2 5 Hackberry W 

14.79 71.26 5.54 

75 HackberryW 15.56 83.53 5,03 

74 Hackberry W 11.78 81.36 6.95 Note: several distance measurements from residence 

73 Hackberry W 19.45 72.04 10.10 to the road could not be taken because of trees and 

72 Hackberry W 11.90 82.03 4.66 obstructed line of view from the cabin to the road. 

71 HackberryW 10.25 22.06 

7O Hackberry W 17.07 81.62 20.34 

69 Hackberry W 18.68 6.98 

68'/2HackberryW 19.87 87.05 15.33 

68 Hackberry W 20.05 80.96 15.40 

67 HackberryW 23.24 78.15 4.39 

66 Hackberry W 14.06 83.80 11.02 

65½ HackberryW 17.75 75.41 14.91 

65 Hackberry W 19.30 63.75 9.64 
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Address Water (m) Road (m) Neighbour - east (m) 

64½ HackberryW 13.61 63.41 3.47 

64HackberryW 17.99 60.15 5.49 

63'/2HackberryW 12.52 45.66 3.31 

63 HackberryW 21.76 42.21 35.99 

61 HackberryW 21.77 44.05 9.91 

60HackberryW 19.39 48.71 11.48 

59 Hackberry W 25.37 43.66 3.94 

58 HackberryW 26.64 37,67 9.89 

57 liackberryW 25.08 41.14 9.68 

56HackbenyW 24.44 43.15 5.75 

55 HackberryW 21.02 45.67 8.84 

54HackberryW 20.14 47.35 11.22 

53HackberryW 21.83 55.84 5.15 

52HackberryW 19.35 42.38 7.35 

51 HackbenyW 18.53 43.21 5.40 

50HackberryW 21.61 42.20 6.05 

49HackberryW 22.47 38.16 8.76 

48HackberryW 17.27 38.71 11.22 

47HackberryW 17.23 47,92 6.15 

46HackberryW 13.49 50.14 12.63 

45HackberryW 18.37 57.03 4.90 

44HackberryW 15.95 58.65 5.30 

43 HackberryW 18.48 61.35 3.70 

42HackberryW 20.83 63.00 3.59 

41 HackberryW 21.16 70.38 3.91 

40 HackberryW 24.63 65.76 6.06 

39HackbenyW 18.75 77.07 7.46 
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Address Water (m) Road (m) Neighbour - east (m) 

38HackberryW 22.63 67.56 4.14 

37HackberryW 20.20 72.89 5.71 

36HackberryW 17.42 74.23 2.69 

35 HackberryW 14.62 79.51 2.25 

34 HackberryW 14.98 77.34 8.82 

33 llackberryW 23.39 74.63 5.88 

32 HackberryW 24.25 63.21 5.60 

31 HackberryW 25.51 76.76 5.87 

3OHackberryW 25.28 79.07 11.71 

29HackberryW 19.97 84.54 6.49 

28HaokberryW 22.12 78.50 5.23 

27HackberryW 18.92 79.55 7.28 

26HackberryW 14.52 92.54 6.26 

25HackberryW 15.72 91.70 5.35 

24HackberryW 21.61 83,22 3.24 

23 HackberryW 21.63 81.17 3.31 

22HackberryW 21.81 81.18 6.05 

21 HackberryW 21.77 84.43 4.96 

20HackberryW 17.37 85.87 4.59 

19HackberryW 17.64 83.86 2.29 

18HackberryW 17.07 83.32 6.54 

17HackberryW 17.84 83.72 3.17 

16HackberryW 21.69 80.47 6.28 

15HackberryW 14.13 82.20 2.37 

14HackberryW 15.20 82.21 2.15 

13HackberryW 14.06 82.21 3.87 

12HackberryW 18.80 80.33 5.19 
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Address Water (m) Road (m) Neighbour - east (m) 

11 HackberryW 13.16 72.04 4.00 

lo Hackberry W 20.05 68.17 6.02 

9 HackberryW 14.37 75.73 6.75 

8 Hackberry W 18.89 72.65 10.07 

7 HackberryW 19.53 77.66 3.99 

6 Hackberry W 21.82 72.64 11.53 

5 Hackberry W 20.68 72.34 1.20 

4 Hackberry W 26.22 64.26 3.78 

3 Hackberry W 29,34 63.37 7.39 

2 Hackberry W 19.93 62.65 5,08 

1 HackberryW 25.61 67.22 31.85 

1 HackberryE 15.77 26.25 9.85 

2 Hackberry E 21.07 24.52 7.60 Hackberry Ave East n=37 Standard Dev. (m) 

3 Hackberry E 20.81 25.32 6.62 Mean Dist. To Water (m) 18.82 4.57 

4 HackberryE 19.61 22.99 5.39 Dist. To Road (m) 27.27 4.1 

5 HackberryE 24.59 21.34 7.12 Neighbour (m) 7.78 5.42 

6 Hackberry E 22.79 23.10 2.59 

7 Hackberry E 13.94 25.74 6.92 Location 

8 Hackberry E 14.49 23.47 4.32 Max To Water (m) 30.73 41 Hackberry E 

9 Hackberry E 17.11 23.43 4.44 To Road (m) 35.61 22 Hackberry E 

10 HackberryE 13.43 30.60 5.85 Neighbour (m) 32.92 12 Hackberry E 

11 HackberryE 15.90 30.51 7.44 
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Address Water (m) Road (m) Neighbour - east (m) 

12 Hackberry E 16.32 24.14 32.92 Min To Water (m) 8.51 21 Hackberry E 

15 HackberryE 18.28 26.73 5.74 To Road (m) 16.81 25 Hackberry E 

16 Hackberry B 22.64 23.77 5.68 Neighbour (m) 2.18 30 Hackberry E 

17 Hackberry B 20.05 23.75 9.07 

18 Hackberry B 13.22 29.90 5.22 

19 Hackberry B 14.76 30.40 16.53 

21 HackberryB 8.51 32.90 8.56 

22 Hackberry E 13.11 35.61 6.80 

23 HackberryE 13.57 23.04 4.60 

24 Hackberry :E 15.47 33.46 7.21 

25 HaokberryB 24.71 16.81 7.20 

26 Hackberry E 21.20 29.19 7.70 

27 HackberryE 20.17 28.40 4.92 

28 Hackberry E 15.89 32.08 3.09 

29 HackberryE 15.09 32.66 4.94 

3.O Hackberry E 17.77 29.03 2.18 

31 HackberryE 17.74 28.25 8.28 

32 HackberryE 22.86 26.36 8.57 

33 HackbenyE 22.58 24.75 6.95 

34 Hackberry B 20.95 28.82 3.35 

35 Hackberry E 20.15 29.28 7.30 

36 Hackberry B 28.37 28.35 7.04 

37 Hackberry E 20.37 32.34 4.99 

38 Hackberry B 24.58 28.06 17.63 

40 Hackberry E 17.79 32.57 15.43 Note: distance from 41 Hackberry Ave E to its nearest 

41 HackberryE 30.73 21.13 neighbour on the east could not be measured as 

41 Hackberry Ave E is the most eastern cottage. 
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OVERALL 

Total 3315.12 7716.63 1189.61 

Mean 22.25 53.22 8.15 

Standard Deviation 9.09 21.60 5.51 

Maximum Location 

To Water (m) 49.24 4 Far West 

To Road (m) 92.54 26 West 

To Neighbour (m) 35.99 63 West 

.lvfinimuin 

To Water (m) 7.35 77B West 

To Road (m) 16.81 25 East 

To Neighbour (m) 1.2 5 West 
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Address Above Sea Level (mj 

20 Far West 250.943 

19 Far West 251.153 

18 Far West 251.193 

17 Far West 251.273 

16 Far West 251.133 

15 Far West 251.143 

14 Far West 250.963 

13 Far West 251.193 

12 Far West 250.698 

11 Far West 251.073 

10 Far West 251.023 

9 Far West 250.463 

8 Far West 251.113 

7Far West 250.943 

6Far West 250.888 

5Far West 250.918 

4 Far West 250.813 

3Far West 251.108 

2Far West 250.393 

1 Far West 250.073 

Sum 5018.5 

Mean 250.925 

Standard Dev. 0.300 

Height above water level of Delta Beach Residences (May 2002) 
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Address Above Sea Level (m) 

85 Hackberry W 250.458 

84 Hackberry W 250.293 

83 HackberryW 250:683 

82 Hackberry W 250.098 

81 HackberryW 250.018 

80 Hackberry W 249.923 

79 HackberryW 250.518 

78 Hackberry W 250.033 

77 HackberryW 250.263 

77B HackberryW 249.863 

77A HackberryW 

76B HackberryW 

250.568 

250.438 

250.143 

250.683 

75 HackberryW 

74 Hackberry W 

250.823 

251.453 

73 HackberryW 250.933 

72 HackberryW 250.793 

71 HackberryW 250.878 

70 HackberryW  

69 HackberryW 

251.213 

251.598 

68'/z Hackberry W 251.773 

68 HackberryW 251.788 

67 Hackberry W 251.683 

66 Hackberry W 250.563 

65'/2 Hackberry W 250.724 

65 HackberryW 251.264 
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Address Above Sea Level (m) 

64'/2 HackberryW 251.969 

64 HackberryW 251 .709 

63'/z HackberryW 251.519 

63 HackberryW 251,534 

61 HackberryW 251.539 

60 HackberryW 251.324 

59 HackberryW 251.894 

58 I-lackberryW 251.274 

57 Hackberry W 251.354 

56 HackberryW  

55 Hackberry W 

251.054 

250.999 

54 Hackberry W 251.294 

53 HackberryW 251.074 

52 Hackberry W 250.884 

51 HackberryW  

50 HackberryW 

251.369 

252.089 

49 HackberryW 251.854 

48 HackberryW  

47 HackberryW 

251,234 

251.124 

46 Hackberry W 250.844 

45 Hackberry W 251,074 

44 HackberryW 251.009 

43 HackberryW 251.319 

42 HackberryW 251.139 

41 Hack   251.439  

252.374 40 Hackberry W 

39 Hackberry W 251.263 
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Address Above Sea Level (m) 

38 HackberryW 251.364 

37 Hackberry W 250.344 

36 Hackberry W 251.154 

35 Hackberry W 250.494 

34 Hackberry W 250.384 

33 HackberryW 251.114 

32 Hackberry W 251.824 

31 HackberryW 250.944 

30 Hackberry W 250.673 

29 HaokberryW 250.328 

28 HackberryW 251.013 

27 Hackberry W 250.338 

26 HackberryW 249.873 

25 HackberryW 250.288 

24 Hackberry W 250.968 

23 HackberryW 251.188 

22 Hackberry W 250.358 

21 HackberryW 

20 Hackberry W 

251.888 

250.628 

19 HackberryW 250.298 

18 HackberryW 250.383 

17 HackberryW 250.503 

16 HackberryW 250.698 

15 HackberryW 249.823 

14 HackberryW . 249.833 

13 HackberryW 250.128 

12 HackberryW 250.238 
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Address Above Sea Level (m) 

11 HackberryW 250.878 

l0HackberryW 250.208 

9HackberryW 249.813 

8HackberryW 250.278 

7HackberryW 250.838 

6HackberryW 250.678 

5HackberryW 250.618 

4HackberryW 250.068 

3 HackberryW 250.168 

2HackberryW 250,088 

1 HackberryW 249.683 

Sum 23077.407 

Mean 250.841 

Standard Dev. 0.615 

lHackberryE 249.428 

2HackberryE 249.868 

3HackberryE 249.903 

4HackberryE 250.333 

5HackbenyE 250.018 

6HackberryE 

7HackberryE 

250.283 

249.948 

8HackberiyE 250.058 

9HackberryE  

10 Hackberry E 

249.768 

249.938 

11 HackberryE 249.758 
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Address Above Sea Level (rn 

12 Hackberry E 250.563 

13 Hackberry B Note: height above sea level could not be measured for #13 and #14 Hackberry Avenue E 

14 Hackberry B because there was no building on those lots.  

15 HackberryE 250.133 

16 HackberryB 250.728 

17 Hackberry B 250.398 

18 HackberryE 249.578 

19 HackberryB  

20 Hackberry E 

249.558 

249.858 

21 HackberryE 249.748 

22 Hackberry E 249.278 

23 HackberryE 250.323 

24 Hackberry B 249.438 

25 Hackberry E 249.988 

26HackberryE 249.963 

27 HackberryB 249.328 

28 HackberryE 250.143 

29 HackberryE 249.813 

30 Hackberry E 249.823 

31 HackberryE 250.008 

32 HackberryE 249.408 

33 HackberryE 

34 HackberryE 

249.508 

249.188 

35 Hackberry E 249.328 

36 Hackberry B  

37 HackberryB 

249.438 

249.178 

38 HackberryE 249.858 
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Address Above Sea Level (m 

40 Hackberry E 249.598 

41 HackberryE 249.733 

Sum 9493.209 

Mean 249.821 

Standard Dev. 0.376 

Far west Height (m) Above Sea Level (ml 
Mean (m) 3.482 250.925 
Standard Dev. (m) 0.300 0.3 

Max Q) 3.830 17 Far West 251.273 

Mm (m) 2.630 1 Far West 250.925 

Hackberry West Height (m) Above Sea Level (ml 
Mean (m) 3.414 250.841 
Standard Dev. (m) 0.615 . 0.615 

Max (m) 4.950 40 Hackberry W 252.374 

Mm (m) 2.265 1 Hackberry W 249.683 

Hackberry East Hei9ht(m) Above Sea Level (m 
Mean (m) 2.403 249.821289q 
Standard Dev. (m) 0.376 0.375694579 

Max (m) 3.310 16 Hackberry E 250.7281 

Mm (m) 1.760 37 Hackberry E 249.178 

Height above water level of Delta Beach Residences (May 2002) 
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Appendix G - BEACH FRONT PROTECTION 
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Why was the method of beach front protection changed? Responses are taken directly 
from responses in the Delta Residential Survey. 

o Big storm, wall failure. 
o Storms removed old wall, replacement built. 
o Due to high water, better protection was required. 
o Old posts rotted and road to lake was being washed out. Had materials/equipment 

to build a new breakwater. 
o Erosion and loss of 10 - 12 feet of bank at the front after storms in the past 3 

years of high water levels. 
o Severe storms destroyed sandbag wall. 
o The lake had come up far enough that it was starting to erode the cottage. 
o Previous system did not work - we lost about 12 feet of our bank. 
o High water. 
o Due to erosion of soil from water driven by high winds. 
o Had to because wind and waves were washing shoreline away. 
o Erosion due to high water levels. 
o Railway ties kept washing away due to the erosion. 
o Lumber walls did not protect. 
o To prevent further beach front erosion. 
o It was not necessary in the past because water levels were not so high. 
o The ties were washed away. High water erosion. 
o For long-term sustainabiity of beachfront and trees. 
o We lost approximately 60' of sand in the last 40 years and approximately 30' in 

the last five years. 
o Method changed because a fall storm destroyed the wall. 
o Our property (cottage) was injeopardy. We have lost at least 10 - 15 feet of 

frontage. 
o Storm washed out. 
o Water depth increased. 
o Due to 'severe' property erosion over the years. 
o Lake level too high. 
o Because of the high water washing out oui front lawn. 
o To prevent property damage. Height of lake level increased by province. 
o High dirty water destroys landscaping. 
o To prevent loss of trees and to stop erosion. 
o Trees destroyed, property was eroding due to unnecessarily high water levels - 

diversion. 
o Shoreline severely eroded by high water. 
o High water levels and high winds causing erosion and damage. Rocks constantly 

being moved/shifted by the water. 
o Previous system did not work. The ties and breakwater were washed out. 
o Erosion has increased due to high water levels. 
o Severe erosion due to storms in past 2 years. 
o Extreme change in water levels and severe damage from fall storms due to high 

water levels. 
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o Trees and beach washed away. 
o Beach was washed out in October 1999. 
o Washed away in high water. 
o High water levels in the past. 
o More storms - lake level higher. 
o Insufficient. 
o We lost all trees and lake bank in high water during the fifties. 
o Serious erosion during the last 3 years. 
o Trees fell over because of beach erosion. 
o Two major storms washed sandbags away. 
o Higher than natural lake water level. 
o Beach erosion. 

VThy do you have that method of beach front protection? Responses are taken directly 
from responses in the Delta Residential Survey. 

o Went in with the neighbours. 
o Prevent erosion and save the trees. 
o Due to recent high water it is necessary or else lose your cottage. 
o Strength. Had the ties and used a bobcat to half bury and backfill. 
o Because of severe damage caused by wind and high water levels. 
o Tried everything else. 
o Because of erosion. 
o Nothing to rust away and spill small rocks into the lake. 
o Municipality put there when channel was closed to lake. 
o To stop the lake water washing away the sandbank and thus reaching the house. 

Rocks were easiest for senior citizen. 
o Beachfront has been destroyed by high water. 
o Had to because wind and waves were washing shoreline away. 
o Because we believe it is the best. 
o Nature. 
o It is the only method that is successful in protecting the sand shore. 
o Prevent washout. 
o We have lost over 20 feet of our beachfront. 
o Always there - we do not remove any and encourage what is there by adding 

beach debris. 
o Seems to work best to prevent erosion which was occurring regularly. 
o Last years high water and wind destroyed much of the beach/bushes and removed 

much sand. 
o We feel it is the best protection. 
o To protect shoreline. 
o Erosion. Loss of eight mature trees during storm and high water. 
o It existed on purchase - it works. 
o To keep the cottage from falling into the lake. 
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o Because our lakefront is eroding away due to high lake levels and big wind 
storms. 

o Tried other methods without success. 
o Protection and appearance. 
o For protection from high water during north winds and storms - to stop property 

erosion. 
o Adequate - shoreline advances and recedes within tolerable limits. 
o The water levels are very high many springs and the protection minimizes loss of 

trees and beachfront. 
o Property damage from lake. Level maintained at too high a level. 
o Tried many others - boulders not satisfactory but tired of spending money. 
o Until the lake level is lowered - no protection works. 
o By opening diversion - high, dirty water destroys landscaping. 
o Most stable by reputation and observation - hopefully will allow return of 

vegetation. 
o Natural barrier of trees left untouched from 1950 - when lot was sold to us. 
o Does a good job. Changed the plywood after 20 years. 
o Beach front erosion problems are lessened. 
o The only wall on the beach that has stood with minor repairs over a ten year 

period. 
o Desperate attempt to control violent erosion. Rocks in cages is the latest try. 
o Reeds flattened in storm but break the momentum and no real damage occurs. 
o It's been fairly effective and is low cost. 
o Before we sold the cottage we built a wall of rocks in cages. The storms destroyed 

the beach and trees. We should have done it sooner to protect the shore. 
o High lake levels cause lake bank erosion. 
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Appendix H - BEACH PROTECTION STRUCTURES 
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Beach Protection Structures Used at Delta Beach 

The Delta Residential Survey listed various types of beach protection structures including 
none, trees, sand bags, gabions, railway ties, concrete, bales, rocks/boulders and other types 
that were described by the respondents. This appendix provides photos of some of the 
commonly used beach protection structures. 

Figure H. I - Rocks and boulders were used loosely at a cottage on the west beach (left) or 
loosely and behind a retaining wall on the west beach (right), Summer 2002. 

Figure H. 2 - Gabions are wire cages filled with rocks. Gabions had become popular as a 
method of beach front protection on the west beach (left) as well as on the east beach 
(right), summer 2002. 
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Figure H. 3 - Some cottagers still use more natural forms of beach front protection. Natural 
vegetation may be successful in stabilizing the banks (right), however, lack of sufficient 
protection could allow the banks to erode ( left), summer 2002. 

Figure H. 4— Various types of materials have been used to build walls including wood 
(left) and concrete (right). The wooden wall is located on the west beach and the concrete 
wall was located on the east beach, summer 2002. 
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Figure H. 5 - Railway posts (left) and hay bales (right) used to be popular methods of 
beach front protection. Railway posts and bales have become less popular, but still were 
used on the beach, summer 2002. 

Figure H. 6 - The newest form of beach protection that was being used was crib style rock 
holders (as seen on the left), Summer 2002. Without beach front protection, wave and wind 
action can damage property and destroy vegetation (right). 
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Appendix I - COMMENTS FROM THE DELTA RESIDENTIAL SURVEY 
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ADDITIONAL COMMENTS AND SUGGESTIONS 
(Summarized from the Delta Residential Survey) 

Other services that you would like at Delta Beach: 

Public Beach 
o Concession that conforms to health standards 
o "Spruce up" eyesores are Public Beach and trailer park 
o Cleaning up the public beach 
o Would like to see public beach area better maintained. Compared to St. 

Ambroise, it is a dump (St. Ambroise is a provincial campground, so has higher 
standards). 

o A shower for the campground and trailer park 
o If owners do not make use of their sites (trailer park) - they must vacate or clean 

every week 
o I think that the concession and some of the change houses at the Public Beach are 
a disgrace. Operators should be told to clean it up or remove it from the site. 

Sports 
o Tennis courts with good nets 
o Cycling trails 
o Recreational areas 
o Maintained tennis courts, sand volleyball, basketball court 

Playground 
o Safe playground 
o We would like to see a playground facility maintained and developed with more 

equipment 

Patrol/Bylaw enforcement 
o Nighttime patrol/control (midnight - 5 am) of the back road 
o Keep it quiet 
o Speed control on back road 

Watercraft Related 
o Better approach to lake for visiting boats - better channel 
o Some restrictions on personal watercraft (ex: designated areas) 
o Deepening of channel from bridge and one mile out into lake. 
0 Boat docking in channel 
o Better docks for boats and improved access into the lake for water crafts 
o Boating facilities with docks and dig the channel out properly 
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Dog Related Issues 
o Control of dogs on the beach 
o The number of large dogs running loose is not only annoying but dangerous. 

We'd sure like to have stricter control of dogs 
o Pet Control. Visitors to Delta allow their dogs to run at large. Enforcement of 

'by-laws is required. 
o Regular patrol by dogcatcher - far too many dogs on the beach and coming on 

private property - feces left and scaring tied up pets 
o More frequent visits from animal control officers; more control of dogs running 

loose 
o Dogs should be kept on leash; dog poo should be picked up by owners and not 

just covered with sand, kids on the beach will step in it. In one case, a person was 
attacked by a German shepherd. 

Cleanliness Issues 
o Litter control 
o Beach cleaned of 'muck' on a regular basis 
o Beach cleaning Increased 
o Plow beach occasionally 
o Clean up of beach 
o Regular beach maintenance 
o Care and maintenance of property should be a priority here 
o We have always been concerned with the amount of litter left by visitors along the 

beach road. Although we attempt to gather it on a regular basis, it always persists. 
Problematic also is the broken glass on the beach deposited in the spring thanks to 
negligent ice fishermen, etc. Ditto for our cleaning and it persisting. 

o Left side of Hackberry Avenue - too much litter in marsh, in some places used as 
garbage or storage for building materials; in some cases soil as been removed. 
Fallen trees should be replaced to protect wildlife. 

o Not having a beach front the east beach was where we went swimming and had 
our picnics. Now we have four grandchildren who visit and three years ago when 
the east beach cottagers cleaned up the beach of trees in front of their cottages 
they moved them onto the public beach. It has become a very dangerous place to 
go. Why has this been allowed? 

Vegetation 
o Replacing dead trees with something besides maples 
o Clearing out dead trees and brush 

Environmental Issues 
o Protection of marsh/surrounding area from livestock, industry and any pollution 

threats 
o Mosquito control 
o More nature/conservation education talks 
o More seminars at the University Lodge or Interpretive Centre on animals, birds, 

water care etc 
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o Mosquito fogging 
o We have had enough research at Delta Beach. It is now time to start saving the 

beach and marsh! 
o My own great concern about the marsh is the news about a hog operation adjacent 

to it. 
o I think the fishing is suffering because of a very poorly designed bridge in the 

channel. The fish won't get through to spawn and it really bugs me that that 
bridge was put in there in the first place. It should be removed and a pier bridge 
put in. 

Water Level/Portage Diversion 
o Water level controls 
o There has to be control of the water level!! The past years of high water levels 

have caused the erosion of our beach and water level is ruining our beaches - they 
used to be really lovely sandy beaches without a stone or rock anywhere, now 
every cottage has an ugly fortress out in front. This is a real shame; we pay very 
high taxes and do not have protection of our beach. 

o We think that it is unfair to have to consider the walkways in Winnipeg when 
dealing with the Assiniboine (it can and should be moved to higher ground). 

o The careless use of the diversion (rapid opening) has caused many problems. In 
retrospect, this is our main problem but with no hope of going backwards and 
closing the diversion we can only hope that some of our experts will find a way 
around our problems. 

Other 
o Increased community activities 
o Laundry facility 
o Vendor 
o Fuel Sales (Gas Station) 
o If no grocery store - then a newspaper stand/or delivery 
o Convenience store 
o Laundromat 
o Day camps for kids 
o Swimming lessons 
o Paved road between public beach and Far West beach 
o Better hydro 
o Supplied firewood 
o Some motorized vehicles on the lake create a lot of noise and air pollution. 
o The R. M. should have some specific standards for buildings at Delta, and 

distance from road, etc. 
o Due to the new pavement put in at the Far West Beach, it has become a speeding 

zone. Could speed bumps be put in (especially where the pavement meets the 
gravel)? 
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Appendix J - CAR COUNTS AT THE DELTA PUBLIC BEACH 



Friday June 28/02 - Public Beach Car Count (approximately 1:35 PM) 
Province Location Dealer ( if location not specified) 
MB Steinbach 
MB Portage 
MB Brandon 
MB Selkirk 
MB Portage 
MB 
MB Oakville Total Number of Trailers: 10 
AB Portage Total Number of Tents: 2 
MB 
MB Estimated Number on Beach: 81 
MB Winnipeg Birchwood Estimated Children on Beach: 50 
MB Winkler 
MB Total Number of Cars: 27 
MB Total Cars from Manitoba: 25 
MB Portage Other Cars: 2 AB 
MB Elie 
MB 
MB Winnipeg % 
MB Total Known 19  

81 42.1 MB Elie Portage 
MB Portage Steinbach 1 5.3 

MB 
- .......... -.--...------.-..---.--..------ 

Winnipeg 
Brandon ............. 

1 5.3 Selkirk 
MB Portage Oakville 1 5.3 
MB Winnipeg Birchwood Winnipeg 4 21.1  

10.5 AB Elie 2 
MB Portage Winkler 1 5.3 

Note: some vehicles did not have a dealers sticker therefore, could not determine which city or dealership car was from. 
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Sunday June 30/02 - Public Beach Car Count (approximately 1:40 PM) 
Province Location Dealer (if location not specified) Tent/Trailer 
MB 
MB Portage 
MB Winnipeg McNaught 
MB Portage Porter 
MB St. Cloud Trailers with no car beside: 4 
MB Portage Tents with no car beside: 6 
MB Regina Bennett Dunlop Total Number of Trailers: 20 
MB Portage Total Number of Tents: 19 
MB Winnipeg 
MB Elie Estimated Number on Beach: 152 
MB Portage 
MB Taylor Toyota Total Number of Cars: 72 
MB . Total Cars from Manitoba: 70 
MB Other Cars: ON, AB 
MB Portage Craig Dunn 
MB Killarney 
MB Portage % 
MB Winnipeg Vickar's Pembina Total Known Cities 33 
MB Portage Portage 13 39.4 
MB Winnipeg Park Pontiac Winnipeg 6 18.2 
MB Tent St. Cloud 1 3.0 
MB Tent Regina 1 3.0 
ON Lindsay, ON Carmax Hyundai Elie 1 3.0 
MB Killarney 1 3.0 
MB Headingley 1 3.0 
MB Altona Lindsay, ON 1 3.0 
MB Portage Porter Tent Altona 1 3.0 
MB Tent Brandon 3 9.1 
MB Steinbach 2 6.1 
MB Winkler 2 6.1 
MB Tent 
MB Tent 
MB Brandon Tent 
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MB Brandon 
MB Steinbach 2 Tents 
MB Brandon Murray 
MB Steinbach 
MB 
MB Winkler 
MB Winkler 
MB 
MB 
MB 
MB 
MB 
AS Trailer 
MB Trailer 
MB Trailer 
MB Trailer 
MB 
MB Trailer 
MB Portage Trailer 
MB Trailer 
MB Tent 
MB Trailer 
MB Trailer 
MB Tent 
MB Trailer 
MB Trailer 
MB Portage Trailer 
MB Trailer 
MB Trailer 
MB Trailer 
MB Tent 
MB Headingley Tent 
MB Trailer 
MB Portage 
MB Portage 
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MB Winnipeg 
MB Winnipeg Eastern Chrysler 
MB 
MB 

Note: some vehicles did not have a dealers sticker therefore could not determine which city or dealership car was from. 
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Wednesday July 10/02 - Public Beach Car Count (approximately 1:05 PM) 
Province Location Dealer (if location not specified) Tent/Trailer 

MB 
MB Trailers with no car beside: 10 

MB Trailer Tents with no car beside: 4 

MB Trailer Total Number of Trailers: 14 

MB Trailer Total Number of Tents: 4 

MB Trailer 

MB Estimated Number on Beach: 13 

MB (possibly car of operators of public beach) 
MB Portage Total Number of Cars: 9 

Total Cars from Manitoba: 9 

Other Cars: 0 

Note: some vehicles did not have a dealers sticker therefore, could not determine which city or dealership car was from. 

% 
Total Known I 
Portage 1 100 
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Saturday July 27/02 - Public Beach Car Count (approximately 1:15 pm) 
Temperature >30°C 
Province Location Dealer ( if location not specified) Tent/Trailer % 

MB Total known 43 

MB Portage Portage 14 32.6 

MB Carlyle Carlyle 1 2.3 

MB Steinbach 3 7.0 

MB Winnipeg 13 30.2 

MB Portage Morden 1 2.3 

MB St. Claude 1 2.3 

MB Portage Winkler 3 7.0 

MB Steinbach Minnedosa 1 2.3 

MB Winnipeg Elie 2 4.7 

MB  
MB 

Portage Yorkton 1 2.3 
Calgary 1 2.3 

MB Carman 1 2.3 

MB Brandon 1  2.3 

MB Portage 
MB Morden 
MB 
MB  
MB 

Winnipeg 
Trailer. 

MB St. Claude 
MB Winkler 
MB Winnipeg 
MB Steinbach 
MB Minnedosa 
MB Trailer 

MB Tent, Trailer 

MB Portage Trailer 

MB Winnipeg Trailer 

MB Trailer 

MB Portage 
MB Winnipeg 
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MB 
MB Winnipeg 
MB Winnipeg_ 

Portage MB 
MB Portage 
MB Elie 
MB Portage 
MB Winkler 
MB Brandon 
MB Yorkton 
MB Elie 
MB Winnipeg 2 tents 
MB 
MB Tent 
MB Trailer 
ON (girls from Australia) 
MB Tent 
MB Portage Trailers with no car beside: 17 
MB Portage Tents with no car beside: 12 
AB Calgary_ 

Winnipeg 
Total Number of Trailers: 31 

MB  
MB 

Total Number of Tents: 19 

MB Winnipeg Estimated Number on Beach: 170 
MB Trailer 
MB Trailer Total Number of Cars: 70 
MB 2 Tents Total Cars from Manitoba: 68 
MB Portage Other Cars: JAB, ON 
MB Trailer 
MB Portage Trailer 
MB Carman Trailer 
MB Trailer 
MB 
MB Winkler/Carman Trailer 
MB Winnipeg I 
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MB 
MB Winnipeg 
MB Steinbach 
MB Winnipeg 
MB 

Note: some vehicles did not have a dealers sticker therefore, could not determine which city or dealership car was from. 
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Date (Summer 2002) Fri, June 28 Sun, June 30 Wed, July 10 Sat, July27 
Total #ofTrailers 10 20 14 31 

Total #of Tents 2 19 4 19 

Estimated # on Beach 81 152 13 170 

Total # of Cars 27 72 9 70 
Total Cars from Manitoba 25 70 9 68 
Other Cars 2 AB AB, ON 0 AB, ON 
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Appendix K - FINAL WATER QUALITY DATA 
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Site Date NO3 (pglL) TRIP (pglL) NH3 (pglL) 
Cottages Jun-03 526 17 45 
Lake Jun-20 490 7 58 

Jul-12 706 21 80 
Jul-18 522 12 39 
Aug-01 442 11 52 
Aug-15 598 16 65 

Sum 3286 85 340 
Mean 548 14 57 
Range 442 to 706 7t021 39 to 65 

Cottages Jun-03 730 254 37 
Marsh Jun-20 738 609 134 

Jul-12 810 757 213 
Jul-18 758 881 217 
Aug-15 990 499 147 

Sum 4028 3000 747 
Mean 806 600 149 
Range 730t0990 254to881 37t0217 

UofM Jun-03 510 27 53 
Land Jun-20 478 21 64 
Lake Jul-12 666 12 43 

Jul-18 502 9 38 
Aug-01 486 19 65 
Aug-15 590 17 54 

Sum 3234 106 316 
Mean 539 18 53 
Range 478 to 590 9to27 38 to 65 

UofM Jun-03 750 326 45 
Land Jun-20 730 664 222 
Marsh Jul-12 850 831 320 

Jul-18 734 826 46 
Aug-15 902 624 315 

Sum 3968 3270 950 
Mean 794 654 190 
Range 730 to 902 326 to 831 45 to 320 

Field Jun-03 514 16 51 
Station Jun-20 510 32 65 
Lake Jul-12 578 9 39 

Jul-18 494 44 42 
Aug-01 466 16 60 
Aug-15 578 16 59 

Sum 3142 133 316 
Mean 524 22 53 
Range 466 to 578 9to44 39 to 65 

Field Jun-03 650 191 38 
Station Jun-20 734 276 50 
Marsh Jul-12 650 201 54 

Final Water Data for Delta Beach Study Area (Summer 2002) 
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Site Date NO3 (pglL) TRP (pg!L) NH3 (pglL) 
Jul-18 618 157 48 
Aug-01 714 202 64 
Aug-15 802 346 476 

Sum 4170 1373 730 
Mean 695 229 122 
Range 618 to 802 157 to 346 38 to 476 

LCC Jun-03 470 46 75 
Lake Jun-20 526 17 65 

Jul-12 594 11 50 
Jul-18 486 19 65 
Aug-01 430 32 76 
Aug-15 522 24 77 

Sum 3030 150 408 
Mean 505 25 68 
Range 430 to 594 11 to 46 50 to 77 

LCC Jun-03 650 52 79 
Marsh Jun-20 706 6 82 

Jul-12 754 101 61 
Jul-18 626 171 59 
Aug-01 710 22 80 
Aug-15 710 34 145 

Sum 4158 386 506 
Mean 693 64 84 
Range 626 to 754 6 to 171 59 to 145 

Final Water Data for Delta Beach Study Area (Summer 2002) 
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Appendix L - POTENTIAL FUNDING SOURCES 
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Canadian Shield Foundation 

CONTACT INFORMATION 

The RT. Hon. Edward Schreyer, Chairman 
401-250 Wellington Crescent 
Winnipeg, MB 
R3M 0133 
Tel: (204) 989-7580 
Fax: (204) 989-7581 

TYPES OF PROJECTS FUNDED 
Funding interests may include education, 
science, environment and conservation. 

RANGE OF FUNDING AVAILABLE so-$10,000 
DEADLING FOR APPLICATION None. 

Carthy Foundation http ://www.umanitoba.calvpresearch/ors/fu 
nding/pages/index ad/rz]24c.htm 

CONTACT INFORMATION 

Mr. R.M. Mears, President 
P0 Box 2554 
Station M 
Calgary, AB 
T2P 2M7 

TYPES OF PROJECTS FUNDED 

Funding interests include: education and 
environment. Grants will be considered for 
building funds, capital funds, computers and 
technology and equipment funds. 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 

No formil grant application form, however, 
requests should include: 

- Introduction description of the 
applicant's qualifications, annual 
report if available; 

- Needs assessment - description of 
the benefits to be established and 
predicted outcome; 

- Methods - description of the 
activities planned to accomplish the 
objectives, including a description of 
the staff and their qualifications, 
experience and responsibilities; 

- Evaluation - a breakdown of costs 
and sources of anticipated funding; 

- 'List of Officers and Directors. 

For more detailed information on the 
application procedure, apply in writing. 

DEADLINE FOR APPLICATION Requests can be submitted year-round. 
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Eden Conservation Trust 

CONTACT INFORMATION 

James P. Thomas, Treasurer 
do PricewaterhouseCoopers 
5700 Yonge St. 
Suite 1900 
North York, ON 
M2M 4K7 
Tel: (416) 218-1500 
Fax: (416) 218-1499 

TYPES OF PROJECTS FUNDED 
Funding interests include: conservation and 
projects that aim to protect and enhance the 
physical and natural environment. 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 
Contact the foundation for further 
information. 

DEADLINE FOR APPLICATION 

Fitzhenry Family Foundation; The 

CONTACT INFORMATION 

Hollister Doll, President 
11 Redcastle Cres. 
Scarborough, ON 
MIT iV2 

TYPES OF PROJECTS FUNDED 
Funding interests include: environment, 
education and conservation. 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 
Contact the foundation for further 
information. 

DEADLINE FOR APPLICATION 

Gordon Foundation; Walter and 
Duncan 

www.gordonfn.org 

CONTACT INFORMATION 

Christine Lee, Executive Director 
Suite 400 
11 Church St. 
Toronto, ON 

Tel: (416) 601-4776 
Fax: (416) 601-1689 
Email: info(Thgordonth.org 

TYPES OF PROJECTS FUNDED 
Funding interests include: environment, 
environmental problems and environmental 
resources. 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 
Initial inquiries may be in the form of a 
phone call or brief email or fax describing 
your project or needs, and information 
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about your organization. If the project fits 
within the Guidelines and Programme 
areas, an informal 2-page letter wffl.be 
requested. Then if the foundation is 
interested, a more detailed formal proposal 
will be requested. 

Additional application information is 
available at: http://www.gordonth.org 

DEADLINE FOR APPLICATION 
Funding decisions are made at quarterly 
meetings of the Board of Trustees. 

John Deere Foundation of Canada 

CONTACT INFORMATION 

D.A. Kirk 
P0 Box 1000 
Grimsby, ON 
L3M4H5 

Tel: (905) 945-9281 
Fax: (905) 945-1472 
Email: 
FoundationWendyL@JohnDeere.com 

TYPES OF PROJECTS FUNDED 
Funding interests include: environment. 
Grants will be considered for building 
funds, capital funds and equipment funds. ._ _ 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 
Contact the foundation for further 
information. 

Loewen Family Foundation Inc.; C.P. 

CONTACT INFORMATION 

Ken E. Friesen, Executive Director 
P0 Box 2260 
Steinbach, MB 
ROA 2A0 
Tel: (204) 3266446 ext. 201 
Fax: (204) 326-5227 
Email: kenfriesen(1oewen.com 

TYPES OF PROJECTS FUNDED 

Funding interests include: education and 
the environment. Grants will be considered 
for building funds, capacity building, 
capital funds, computers and technology 
and seed money. 

RANGE OF FUNDING AVAILABLE 
APPLICATION INFORMATION Written applications are accepted. 
DEADLINE FOR APPLICATION September 301h. 
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Metcalf Charitable Foundation; The 
George Cedric 

www.metcalffoundation.com 

CONTACT INFORMATION 

Betty Emperatori, Office Manager 
174 Avenue Rd. 
Toronto, ON 
M5R 231 
Tel: (416) 926-0366 
Fax: (416) 926-0370 
Email: bettyernetca1ffoundation.com 

TYPES OF PROJECTS FUNDED 
Have a separate program for funding 
environmental projects. 

RANGE OF FUNDING AVAILABLE Varies by project. 

APPLICATION INFORMATION 

Organizations should first send a letter of 
inquiry which briefly outlines the nature of 
the application the organization wishes to 
submit, a work schedule, an approximate 
budget and the amount being requested. 
The letter should not exceed three pages. 

Letters will be reviewed and selected 
organizations will be asked to submit a full 
proposal. 

Additional application information is 
available at: 
http://www.metcalffoundation.com/howtoa 
pply.html 

DEADLINE FOR APPLICATION Before April I' and September 15'. 

Motz Foundation; M.A. 

CONTACT INFORMATION 

Margaret Motz, President 
210 Highland Cres., Unit 40 
Kitchener, ON 
N2M 5H9 

TYPES OF PROJECTS FUNDED 

Funding interests include environment, 
environmental problems and environments 
resources. Grants will be considered for 
capital funds, equipment funds, matching 
funds, operating funds, program funding 
and seed money. 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 
Write for guidelines before sending a 
request. 

DEADLINE FOR APPLICATION There is no application deadline. 
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Mountain Equipment Co-Op www.mec.ca 
National Environment Fund www.mec.ca/envirofund 

CONTACT INFORMATION 

Environment Fund Coordinator 
Mountain Equipment Co-operative 
149 West 4th Avenue 
Vancouver, BC V5Y 4A6 
Tel: (604) 707-3343 
Toll-Free: 1-866-MEC-FUND 
Fax: (604) 731-3814 
Email: enviroftindci)rnec.ca 

TYPES OF PROJECT FUNDED 

National Environment fund supports five 
types of projects: 

- Land acquisitions for conservation 
- Advocacy and education 
- Backcountiy access 
- Environmental research 
- Studentships 

RANGE OF FUNDING AVAILABLE National Environment fund is over $2000. 

APPLICATION INFORMATION 

National Environment fund: there is a 
compulsory format which includes: 

- Executive summary 
- Information about the applicant 
- Details of the project 
- The project budget 

Details can be found at 
www.mec.calenvirofund 

DEADLINE FOR APPLICATION 

- January 31 - Land Acquisition (full 
application if requested), 
Studentship, Advocacy and 
Education, Access, and Research. 

- May 31 - Advocacy and Education, 
Access, and Research. 

- September 30 - Land Acquisition 
(letter of intent), Advocacy and 
Education, Access, and Research. 

Mountain Equipment Co-Op www.mec.ca 
Store Environment Fund www.mec.ca/envirofund 

CONTACT INFORMATION 

Social & Environmental Responsibility 
Coordinator 
303 Portage Avenue 
Winnipeg, MB 
R3B 2B4 
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Tel: (204) 943-4202 

TYPES OF PROJECT FUNDED 

Store Environment fund supports local 
projects that: 

- Educate people about 
environmental issues; 

- Promote ways to reduce our 
ecological impact; 

- Research local or regional 
environmental issues; 

- Enhance and conserve urban 
environments. 

RANGE OF FUNDING AVAILABLE Store Environment fund is less than $2000. 

APPLICATION INFORMATION 

Fax or mail a brief (one page) written 
proposal. The proposal should describe: 

- Type of support requested 
- Nature of initiative and 

organization 
- Row the project meets the 

guidelines 
Details can be found at 
www.mec.calenvirofund 

DEADLINE FOR APPLICATION 

North American Fund for 
Environmental Cooperation (NAFEC) 

www.cec.org 

CONTACT INFORMATION 

North American Fund for Environmental 
Cooperation 
Commission for Environmental 
Cooperation 
393 Saint-Jacques West, Suite 200 
Montreal, QC 
H2Y 1N9 
Tel: (514) 350-4357 
Fax: (514) 350-4314 
Email: nafec@ccemtl.org 

TYPES OF PROJECTS FUNDED 

Community-based projects in the following 
areas: 

- Environment 
- Trade and economy 
- Conservation of bio diversity 
- Pollutants and health 

RANGE OF FUNDING AVAILABLE 
$25,000 - $100,000. Grants for up to 
$40,000 may be requested. 

APPLICATION INFORMATION 
Refer to www.cec.org for a copy of the call 
for proposals. 
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DEADLINE FOR APPLICATION March 31st, 2003 

Reverie Foundation 

CONTACT INFORMATION 

Samantha Mintz 
5 Place Vile Marie 
Suite 1203 
Montreal, PQ 
H3B 2G2 

TYPES OF PROJECTS FUNDED 
Projects involved with the preservation and 
conservation of the environment. 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 
Contact the foundation for further 
information. 

DEADLINE FOR APPLICATION None 

Richardson Foundation Inc.; The 
Kathleen M. 

CONTACT INFORMATION 

Cheryl McDougall, Secretary 
30th Floor 

I Lombard Place 
Winnipeg, MB 
R3B 0Y1 

TYPES OF PROJECTS FUNDED 
Funding interests include environmental 
resources. 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 
Letter of application including business 
number, project budget, recent financials 
and board of directors should be sent. 

DEADLINE FOR APPLICATION 
No application deadline. The committee 
meets an average of four times a year. 

The Thomas Sill Foundation Inc. 

CONTACT INFORMATION 

Mr. Hugh Arklie, Executive Director 
The Thomas Sill Foundation Inc. 
6 1h Floor, 175 Hargrave Street 
Winnipeg, MB 
R3C 3R8 
Tel: (204) 947-3782 
Fax: (204) 947-3468 

TYPES OF PROJECTS FUNDED 

Funding interests include environment and 
education. The foundation provides 
primarily capital grants for buildings and 
equipment. 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 
A formal application form must be 
requested directly from the Foundation. 
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This form solicits other documents, such as 
financial statements, budgets and annual 
reports. Only single copies are required. 

DEADLINE FOR APPLICATION 
No deadlines. Funding decisions are made 
monthly at Board meetings. 

Sustainable Development Innovations 
Fund (SDIF) 

www.susdev.gov.mb.ca 

CONTACT INFORMATION 

Pollution Prevention Branch 
123 Main Street, Suite 160 
Winnipeg, MB 
R3C lAS 

Tel: (204) 945-0146 
Fax: (204) 945-1211 

TYPES OF PROJECTS FUNDED 

Provides funding for development, 
implementation and promotion of 
environmental innovation and sustainable 
development projects. 

RANGE OF FUNDING AVAILABLE 

APPLICATION INFORMATION 
Application form available at 
www.susdev.gov.mb.ca 

DEADLINE FOR APPLICATION 
May 15 th, July 15th, September 15th, 

November 15th January 15th 

TD Friends of the Environment 
Community Fund 

www.fef.ca 

CONTACT INFORMATION 

Amanda Perry, Regional Manager 
700 West Georgia Street 
TD Tower - 3rd Floor 

Vancouver, BC 
V7Y 1A2 
Tel: (604) 654-8832 
Fax: (604) 654-5531 
Email: amanda.perry@td.com 

TYPES OF PROJECTS FUNDED 
Projects that enhance cooperation among 
environmental organizations. 

RANGE OF FUNDING AVAILABLE Up to $ 100,000 
APPLICATION INFORMATION Application form available at www.fef.ca 
DEADLINE FOR APPLICATION Applications accepted throughout the year. 


