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EXECUTIVE SUMMARY 
This report describes our analysis of how some water body shorelines have changed over the last 
century as a result of hydroelectric projects and infrastructure such as generating stations, dams, 
diversion channels and control structures in parts of Northern Manitoba. This analysis provides insight 
into some of the changes that have occurred to the water system immediately up and downstream of 
the proposed Keeyask Generating Station. Additionally, the analysis shows how decades of incremental 
changes caused by hydroelectric energy projects throughout connected water courses including the 
Churchill, Burntwood and Nelson Rivers, have resulted in system-wide, cumulative impacts such as 
inundation and in some areas, dewatering. 

This work requires maps that show current as well as historical shorelines, from which we compare and 
measure the differences. Current maps show the net effect, or end result, of shoreline changes that we 
identified that have occurred up to the current time. In contrast, historical maps show the location, size 
and shape of water bodies as they were in the year the maps were produced. Certain aspects of the 
Churchill River Diversion are not included in the analysis. 

Both the historic and current maps are part of the Canadian National Topographic System (NTS). Using 
a Geographic Information Systems (GIS), we identified areas of shoreline changes upstream and 
downstream from generation stations, dams and dikes/levees where the measured shoreline changes 
were significant. To do this, all water body areas were vectorized into polygon shapefiles from the geo-
referenced, historical NTS maps. These historic polygons were compared to current shoreline polygons 
to detect the changes.. Precautions were taken to ensure that the shoreline changes identified in the 
analysis could not be attributed to positional accuracy. In total, 1,196 km2 was found inundated and 10 
km2 dewatered since developments beginning in the 1950s. 

This kind of analysis is necessary because it is now clear that Manitoba Hydro’s hydro infrastructures are 
so systemic and incremental that the impact of any one development or project must be considered in 
the context of numerous others that are part of this disturbed hydro system. Keeyask Generation 
Station would be only one part of the same larger hydroelectric infrastructure, rather than a discrete 
piece of infrastructure that can be adequately assessed in isolation. Here we are providing this system-
wide analysis of systemic impacts occurring to linked, manipulated water bodies. 
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Identifying Shoreline Changes in Northern Manitoba Using Historic and 
Current National Topographic System Maps  
 

Introduction to the study 
This report describes our analysis of how water body shorelines have changed over the last century as a 
result of hydroelectric infrastructure and projects in parts of Northern Manitoba. The analysis provides 
insight into some of the changes that have occurred to the water system immediately up and 
downstream of the proposed Keeyask Generating Station. Additionally, the analysis shows how decades 
of incremental changes caused by Hydro energy projects throughout the connected water courses 
including the Churchill, Burntwood and Nelson Rivers, have resulted in system-wide, cumulative impacts 
such as inundation and in some areas, dewatering. This analysis is: 

Spatial: The study uses maps to identify how the locations of shorelines have shifted 

Temporal: The study uses historical and current maps to examine how shorelines have changed 
over time 

Quantitative: The study uses Geographic Information Systems and standardized, government 
map data sources to measure the amount of area inundated or dewatered 

Introduction to methodology 
This work requires maps that show current as well as historical shorelines, for which we compare and 
measure the differences. Current maps of shorelines show the location, size and shape of water bodies 
in the study area (described in next section, see Figure 1). As such they show a “post-development” 
condition. In other words, current maps show the net effect, or end result, of shoreline changes that 
have occurred up to the current time. In contrast, historical maps of shorelines show the location, size 
and shape of water bodies as they were in the year the maps were produced. In this study, historical 
maps produced before hydroelectric infrastructure existed represent a “pre-development” condition to 
compare to current maps.  

Both the historic and current maps are part of the Canadian National Topographic System (NTS)1

                                                
1 

 . The 
NTS provides general-purpose “reconnaissance-level” maps that cover the entire Canadian landmass, 
and has been produced since the early 1900s. Throughout this study, we refer to maps based on their 
NTS grid code. The NTS grid is a standard numbering system for identifying map sheets across Canada.  
Every NTS map sheet has a unique location and corresponding code which is a combination of a number 
and a letter. By referring to maps by their NTS grid code (Figure 1), we can be sure that we are 
comparing historical and current maps of the same places. 

http://www.nrcan.gc.ca/earth-sciences/geography-boundary/mapping/topographic-mapping/10339, last accessed 
November, 2013 

http://www.nrcan.gc.ca/earth-sciences/geography-boundary/mapping/topographic-mapping/10339�
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This analysis of shoreline changes over time was conducted using ESRI ArcGIS2

Study area 

, a modern, state-of-the-
art Geographic Information System (GIS). This is a computer mapping program. Maps of current 
shorelines already take the form of “GIS data”. This means they are digital maps that can be loaded up 
into a modern GIS as-is. Historical maps, on the other hand, are on paper, and therefore must be 
digitized (scanned), georeferenced (integrated into a GIS), and vectorized in order to be analyzed 
alongside the current maps.  

We identified a study area sufficient in extent to include major hydroelectric developments in the 
Nelson, Churchill and Burntwood Rivers region from the 1950s to 1990s as shown in Figure 1. We 
included the Grand Rapids generation station and the Jenpeg generation Station to show the whole 
system connected to Lake Winnipeg. Natural Resources Canada GIS map data, called a “shapefile”3

                                                
2 

, of 
the NTS grid, was used as the basis for determination of the study area. NTS grid codes are used 
throughout this study to refer to specific map sheets within the study area. A total of 11 NTS map 
sheets make up the full extent of the study area, 9 at a scale of 1:250:000 and 2 at a scale of 1:253,440 (4 
miles to 1 inch). 

http://www.esri.com, last accessed November, 2013 
3 Source: http://ftp2.cits.rncan.gc.ca/pub/index/, last accessed November, 2013 

http://www.esri.com/�
http://ftp2.cits.rncan.gc.ca/pub/index/�
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Figure 1: Study Area within Manitoba, Canada. This is a Google Earth image overlaid with 1:250,000 scale NTS 
map sheet grid (the black lines).  

 

Historical maps 
We began by establishing a chronological list of major developments (generation stations, dams, control 
structures and diversion channels) in the study area, and waters surrounding the proposed Keeyask  
Generation Station development. In order to identify the “pre-development” conditions for the 
developments listed in Table 1, we obtained historical maps compiled or published before the 
construction start dates of generation stations and dams located within each map sheet. A description of 
all historical NTS maps used is listed in Table 1. 
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Table 1: Names, types, construction start and end dates, operation dates for Manitoba Hydro Generation 
Stations, dams, diversion channels and control structures in the study area 

Table 1: Construction and Operation Time Frame For Manitoba Hydrological Infrastructure: Prior  to the 
Proposed Keeyask Generating Station 

Project 
Name 

Type Construction 
Start 

In Service 
Dates 

Total # of 
Units 

(Turbines) 

Construction 
End 

NTS 
Map 
Sheet 

NTS 
Map 
Sheet 
Date 

Scale NTS 
Map 

Source 

Laurie River 
I 

Generation 
Station 

1952 In operation 
at 1952 and 

1958 

Total of 3 
with 

Laurie II 

1952 64C 1933 1:253,440 UM 

Kelsey Generation 
Station 

1957 First Unit : 
1960            

1985: 6 years 
after 

completion 
(1979) GS 
linked to 
provincial 
electrial 
system 

As of 
1972: 7 
1969: 6 

Originally: 
5 

*Capacity 
for 3 more 

1961 64A 1961 1:250k TARR 

Laurie River 
II 

Generation 
Station 

1958 In operation 
at 1952 and 

1958 

Total of 3 
with 

Laurie I 

1958 64C 1933 1:250k TARR 

Grand 
Rapids 

Generation 
Station 

1960 First three 
Units : 1965 
Final Unit : 

1968 

4 1968 63G 1950 1:250k UBC 

Kettle Generation 
Station 

1970 First Unit: 
four months 

ahead of 
schedule 

12 1974 54D 1962 1:250k TARR 

2-mile 
Channel 

Diversion 
Channel 

1970 ? N/A 1976 63G 1950 1:250k UBC 

8-mile 
Channel 

Diversion 
Channel 

1970 ? N/A 1976 63J 1963 1:250k TARR 

Ominawin 
Bypass 

Diversion 
Channel 

1970 ? N/A 1976 63J 1963 1:250K TARR 
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Channel 

Jenpeg Generation 
Station 

1972 All six units 
running by 

1979 

6 1979 63J 1963 1:250k TARR 

Jenpeg Control 
Structure 

1972 ? N/A 1979 63J 1963 1:250k TARR 

Kiskitto Control 
Structure 

1972 ? N/A 1979 63J 1964 1:250k TARR 

Missi Falls 
[CRD] 

Control 
Structure 

1973 ? N/A 1977 64G 1961 1:250k UBC 

Notigi Control 
Structure 

1973 ? N/A 1977 63O 1963 1:250k TARR 

South Bay 
Diversion 
Channel 
[CRD] 

Diversion 
Channel 

1973 ? N/A 1977 64B 1961 1:250k TARR 

Long  
Spruce 

Generation 
Station 

1977 First Unit: 
1977      Final 
Unit : 1979 

10 1979 54D 1962 1:250k UW 

Limestone Generation 
Station 

1985 First Unit: 
1990         

Five Units: 
1991               

Final unit: 
1992 

10 1990 54D 1962 1:250k UW 

Wuskwatim Generation 
Station 

2006 First unit: 
22/6/12 
Second 

Unit:6/10/12               
Third Unit: 

22/8/12 

3 2012 63O 1963 1:250k TARR 

     Also 
included in 
study area: 

63P 1930 1:253,440 UBC 

Source of information: Manitoba Hydro ( http://www.hydro.mb.ca/) and Wuskwatim Power Limited 
Partnership website (http://www.wuskwatim.ca/) 
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The maps used in this study were obtained from the Treaty and Aboriginal Rights Research Centre4 
(TARR) in Winnipeg, The University of Winnipeg (UW)5, and the University of British Columbia 
(UBC)6. The University of Alberta’s map librarian, Wyman (Larry) Laliberte, had already digitized and 
uploaded a map sheet 64C from 1933 on an online photo-sharing site7 while employed at The University 
of Manitoba Archives and Special Collections. The map was scanned at the University of Manitoba Dafoe 
Library on a Colortrac Flatbed 24120 large format scanner that could digitize up to 24 x 36 inches. This 
map sheet was downloaded as a 9804 x 6781 pixel, 300dpi .jpg8

Technical description of methods 

. All other maps were borrowed in hard 
copy (paper) from their respective sources and brought to commercial reproduction businesses, which 
scanned the maps as 300dpi TIFFS on a large format scanner. 

Here we describe the methodology in technical terms. 

Georeferencing 
Using Photoshop or IrfanView image editing software, we cropped within the frame in each map.  We 
geo-referenced each map using ArcGIS Version 10.1 software. Table 2 summarizes the information 
present on the historic maps used for geo-referencing. For all 11 maps, we were able to use the UTM 
graticule to geo-reference the corners and edges of the historical maps. For seven of the maps, we were 
also able to use the UTM grid to geo-reference the body of the map. UTM grid intersections printed 
across each map were geo-referenced to their corresponding UTM coordinates of latitude and longitude 
which were typed in for each control point. For two of the maps, we relied on a township and range 
grid on the historical maps to geo-reference them by matching the grid intersections printed across the 
maps to a GIS shapefile of the Township & Range grid downloaded from the Manitoba Land Initiative9

Between 24 and 69 control points were necessary on each of the maps to accurately geo-reference 
them. After generating control points we used a “spline” transformation in ArcGIS.  In all cases the total 
root mean square (RMS) error was near zero for all map sheets, ranging from 4.31824e-007 - 2.68461e-
006. Following rectification in ArcGIS, we exported each map sheet in GeoTiff format.  

.  
The planimetric accuracy of this Township & Range grid wasn’t given, but it was scanned from 1:500,000 
topographic maps. We transformed the datum of the Township and Range grid from NAD 83 to NAD 
27 to be compatible with the Clarke 1866 spheroid used in the historic maps.   

 

 

                                                
4 http://www.tarr.mb.ca/ 
5 http://maplibrary.uwinnipeg.ca/thecollection/ntsmaps-earlyeditions.htm 
6 http://koerner.library.ubc.ca/collections/maps-atlases/ 
7 http://www.flickr.com/photos/manitobamaps/sets/72157603521118900/with/2176061773 
8 See "Picture the Map: An Online Cartographic Collection of Manitoba History Using "Flickr". Manitoba History. 
Feb 2008, Issue 57, p29-32” for a full description of this initiative 
9 http://mli2.gov.mb.ca/quarter_sec/index.html, last accessed November, 2013 

http://www.tarr.mb.ca/�
http://maplibrary.uwinnipeg.ca/thecollection/ntsmaps-earlyeditions.htm�
http://koerner.library.ubc.ca/collections/maps-atlases/�
http://www.flickr.com/photos/manitobamaps/sets/72157603521118900/with/2176061773/�
http://mli2.gov.mb.ca/quarter_sec/index.html�
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Table 2: Georeferencing data available for all map sheets 

NTS Map Sheet Data on map for geo-referencing 
63J, 63I, 63O, 64B, 54D, 54C, 64A UTM graticule, UTM grid 
63G UTM graticule, Township & Range grid 
63P UTM graticule, partial Township & Range grid 
64C, 64G UTM graticule 
 

Coordinate reference systems 
The projected coordinate system used for the historic maps is printed on the border of each map. This 
was NAD 27 UTM Zone 15 in the case of two historical maps, 54C and 54D, and NAD 27 UTM Zone 
14 for the other 9 historical maps. This determined the coordinate reference system and UTM zones 
used to reproject any GIS data to for subsequent analysis on any given NTS map sheet. 

Estimating shoreline change 
To obtain a current map of water bodies in GIS format, we downloaded the CanVec hydrography geo-
database for Manitoba from Geogratis, Natural Resources Canada10, which “offers a complete Canadian 
coverage by consolidating data from the best available sources. CanVec is a quality vector data that 
complies with international Geomatics standards.”11

The CanVec data base does not distinguish between dams and generation stations, or provide size of 
any ‘dam’.  Manitoba Hydro, upon request, declined to identify the CanVec vector data with each of its 
hydro generation installations. This added risk to our analysis. 

    

We extracted the following entities from the geo-database and converted them into shapefiles: 

1) Features representing a manmade structure constructed to facilitate access to a water resource 
or control water level  

a. Dikes  
b. Dams (includes generation stations) 
c. Levees 

2) Features describing water bodies 
a. Permanent lakes  
b. Intermittent lakes 
c. Rivers 

The current survey dates for the water bodies in the study area are more recent than 1990 for 99.98% 
of the 105,468 water bodies in the study area, making them a sufficient indicator of “post-development” 
shorelines. We transformed the datum of this CanVec water body shapefile from CSRS NAD83 to 
NAD27 for compatibility with the Clarke 1866 spheroid used by the historic NTS maps. To compare 

                                                
10 http://ftp2.cits.rncan.gc.ca/pub/canvec/province_fgdb/mb, last accessed November, 2013 
11 http://wmsmir.cits.rncan.gc.ca/index.html/pub/canvec/doc/CanVec_release_notes_v12_0.pdf, last accessed 
November, 2013 

http://ftp2.cits.rncan.gc.ca/pub/canvec/province_fgdb/mb/�
http://wmsmir.cits.rncan.gc.ca/index.html/pub/canvec/doc/CanVec_release_notes_v12_0.pdf�
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the historic shorelines with the present shorelines, we over layed the CanVec water body shape file, 
which has a mean planimetric accuracy of 19.6m across the mosaic of geo-referenced historical NTS 
maps.  
 
Table 3 shows descriptive statistics for the horizontal accuracy of the CanVec shoreline data, such as 
the mean (average) accuracy across all shorelines. The frequency distribution graph in Table 3 shows the 
varying accuracies achieved for all shorelines in the dataset (horizontal axis), ranging up to a maximum of 
30m. 
 

Table 3: Descriptive statistics for accuracy attribute of CanVec water body shapefile 

 

We identified areas of shoreline changes upstream and downstream from generation stations, dams and 
dikes/levees where the measured shoreline changes were significant. To do this, all water body areas 
were vectorized into polygon shapefiles from the geo-referenced, historical NTS maps using the 
ArcScan extension in ArcGIS12. We combined the shorelines from the historic NTS maps with the 
current CanVec shorelines using the ArcGIS “Union” geo-processing tool13

Results and maps 

. We extracted those 
portions of the water bodies that had increased (inundation) or decreased (dewatering) in extent and 
calculated the area for each shoreline change polygon. These changes could not be attributed to 
accuracy issues. A larger discussion of this and accuracy is provided below in the Accuracy section. 

The resulting estimates of shoreline change, specifically inundated and dewatered areas, identified in 
NTS grid cells, are summarized in Table 4. The following Figures 2 – 12 show these changes in maps. In 
total, 1,196 km2 was found inundated and 10 km2 dewatered since developments beginning in the 
1950s. 

                                                
12 http://www.esri.com/~/media/files/pdfs/library/whitepapers/pdfs/intro-arcscan.pdf, last accessed November, 2013 
13 http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=union_(analysis) , last accessed November, 
2013 

http://www.esri.com/~/media/files/pdfs/library/whitepapers/pdfs/intro-arcscan.pdf�
http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=union_(analysis)�
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Table 4: Summary of Estimated Shoreline Changes Over Time 

Project Name 
NTS Map  

Sheet 
Inundated 
Area (m2) 

Inundated 
Area 

(km2) 
Inundated 
Area (Ha) 

Inundated 
Area (Ac) 

Laurie River I 64C 
16,911,760 17 1,691 4,179 

Laurie River II 64C 
Kelsey 64A 7,579,586 8 758 1,873 

Grand Rapids 63G 253,716,281 254 25,372 62,695 
2-mile Channel 63G 
8-mile Channel 63J 

40,204,746 40 4,020 9,935 
Ominawin Bypass Channel 63J 
Jenpeg 63J 
Jenpeg 63J 

Missi Falls 64G 

Area 
dewatered  
= 9,944,990 

Area 
dewatered 
= 10 

Area 
dewatered 
= 994 

Area 
dewatered 
= 2457 

Missi Falls 64G  112,700,566 
113 11,270 27,849 

Notigi 63O 
160,640,870 161 16,064 39,695 

Wuskwatim 63O 
South Bay Diversion Channel 64B 417,748,373 418 41,775 103,228 

Long  Spruce 54D 
226,027,597 226 22,603 55853 Limestone 54D 

Kettle 54D 

Churchill River Diversion 

 See maps 
64G, 64C, 
64B, 64A, 
63O, 63P 

        

Also included in study area: 

63P 
 
 
 

112,013,728 112 11,201 27,679 

  54C 0 0 0 0 

  63I 2,948,037 3 295 728 

TOTAL INUNDATED:   

1,350,491,
544 

1,350 
135,049 

 

333,713 

 

TOTAL DEWATERED: 
 

9,944,990 10 994 2,457 
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Figure 2: Results for NTS map sheet 54C 
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Figure 3: Results for NTS map sheet 54D 
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Figure 4: Results for NTS map sheet 64A 
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Figure 5: Results for NTS map sheet 64B 
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Figure 6: Results for NTS map sheet 64G 
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Figure 7: Results for NTS map sheet 64C 
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Figure 8: Results for NTS map sheet 63O 
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Figure 9: Results for NTS map sheet 63P 
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Figure 10: Results for NTS map sheet 63I 
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Figure 11: Results for NTS map sheet 63J 
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Figure 12: Results for NTS map sheet 63G 
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Accuracy 
Accuracy refers to how closely mapped features represent their actual locations in reality. This is known 
as horizontal positional accuracy, and all maps regardless of age or format have a unique accuracy that 
must be taken into account when interpreting results. For this analysis, the accuracy of the results can 
be estimated as the sum of the accuracy of all map data used in the above methodology. These are 
described in Table 5. 

Table 5: Horizontal positional accuracy of shoreline changes 

Component Horizontal positional accuracy14

Hard-copy historical NTS maps (containing UTM 
grid, water bodies) 

 
125 (for 10 of 11 maps) – 250m (Only map 63O)15

Distortions introduced through scanning of the 
NTS maps 

 

Unknown, but minimized by using flat-bed scanner 

Township & Range grid Unknown 
Georeferencing total RMS error 0m 
CanVec water body data 1 to 30m 
Combined known horizontal positional accuracy: 126 – 280m 
 

These are estimates of maximum known horizontal positional accuracy, and therefore represent a 
worst-case scenario (the highest possible error). It is important to note that the estimates of horizontal 
positional accuracy for the historical hard-copy NTS maps are for maps published in the 1980s, as this 
data wasn’t available for the earlier map editions used in this study. Precautions were taken to ensure 
that the shoreline changes identified in the analysis could not be attributed to positional accuracy. These 
include:  

1) Identified areas of inundation and dewatering had to be the result of horizontal shoreline 
shift greater than 126 - 280m (the combined known horizontal positional accuracy).  

2) Although the upper range of the combined known horizontal positional accuracy is 280m, 
the largest component of this number comes from the hard-copy historical maps, which was 
125m for 10 of the 11 maps that made up the study area. This helps to ensure that our using 
280m as a “cut off” value for inclusion in our determination of inundated areas results in a 
more conservative estimation. 

3) Identified areas of inundation and dewatering that are the result of horizontal shifts to 
shorelines of less than or very close to 280m are not included if they closely match the 
shape of the historic water shoreline and if they show an entire water body shifting in the 
same direction across a large area or for multiple water bodies. These kinds of shoreline 
shifts suggest that the identified area of change could be accounted for by horizontal 
positional accuracy rather than representing a changed shoreline. 

                                                
14 As reported by John Donner, Manager, Targeted Map Production, Natural Resources Canada. 
john.donner@NRCan-RNCan.gc.ca. Data based on NTS map sheet editions from the 1980s. 
 

mailto:john.donner@NRCan-RNCan.gc.ca�
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4) Identified areas of inundation and dewatering had to be part of contiguous water bodies that 
were connected to existing hydro developments upstream or downstream. This helps to 
ensure a correlation between inundation and hydro development. 

Discussion and conclusions 
This study demonstrates the utility of using historical maps to estimate shoreline changes likely caused 
by generation stations, dams, control structures and diversion channels. The historic NTS maps provide 
a valuable indication of the shorelines of water bodies in northern Manitoba as they were 50 – 83 years 
ago.  

The Wuskwatim development, although within our study area, wasn’t included in this analysis. This is 
because our CanVec data showing current (circa 2006) water bodies would not capture changes 
resulting from the project, which was completed in 2012. The shoreline change upstream of the Kelsey 
Dam (Figure 4) is probably under-estimated since we used a historic NTS map dating to 1961, which 
was the earliest edition available for that area. Although some shoreline change is evident, construction 
of the Kelsey Dam began in 1957 and ended in 1961, therefore it isn’t a true indication of a “pre-
development” condition.  

Our calculation of area inundated and dewatered areas is likely a conservative one for a number of 
reasons. In this study we don’t measure the effects of varying water elevations, flow rates or volumes, since 
by using this methodology we are only able to identify the location, size and shape of water bodies. In 
addition, maps only represent a “snap shot” of water bodies and don’t indicate the variability in 
shoreline locations due to short-term fluctuations in water levels. Also, we were conservative when 
considering the combined horizontal positional accuracy of the analysis. 

A similar analysis using larger scale NTS maps (eg. 1:50,000 maps) or air photos could give an even more 
accurate indication of shoreline changes resulting from hydroelectric development. Additional important 
landscape changes may be discovered by comparing the historical NTS maps to the underlying 
contemporary satellite image in Google Earth by simply turning the historic overlay off and on or fading 
it in and out. As such, it also serves as useful educational resource for understanding historic landscape 
change.  

Supplemental to the analysis provided in the proponent’s Keeyask Generation Station Environmental 
Impact Statement, this analysis considers the area immediately around but not including the proposed 
Keeyask Generating Station, including water bodies connected upstream and downstream. This is 
necessary because it is now clear that Manitoba Hydro’s hydro infrastructures are so systemic and 
incremental that the impact of any one development or project must be considered in the context of 
numerous others that are part of this disturbed hydro system. Keeyask Generation Station would be 
only one part of the same larger hydroelectric infrastructure, rather than a discrete piece of 
infrastructure that can be adequately assessed in isolation. Here we are providing this system-wide 
analysis of systemic impacts occurring to linked, manipulated water bodies. 
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Appendix I: Glossary  
 

CanVec: Natural Resources Canada (NRCan) produced topographc maps of Canada called CanVec. 
CanVec is a digital cartographic reference product that originates from the best available data sources 
covering Canadian territory and offers quality topographic information in vector format that complies 
with international geomatics standards. (Source: http://www.library.carleton.ca/find/gis/geospatial-data/natural-
resources-canada-topographic-maps-canvec) 

 

Churchill River Diversion (CRD): The diversion of water from the Churchill River to the Nelson River 
via and the impoundment of water on Southern Indian Lake.  

There are 3 main components to the diversion plan: 

1) A control dam at Missi Falls, the natural outlet of Southern Indian Lake, controls the outflow 
and also raises the lake level three metres. 

2) An excavated channel from South Bay of Southern Indian Lake to Issett Lake creates a new 
outlet to allow Churchill water to flow into the Rat River-Burntwood River-Nelson River 
system. 

3) A control dam at Notigi on the Rat River regulates the flow into the Burntwood-Nelson system. 
(Source: MB Hydro – Project Description Glossary) + 
(http://www.hydro.mb.ca/corporate/water_regimes/churchill_river_diversion.shtml) 

 

Dam: A barrier preventing the flow of water or of loose solid materials (as soil or snow); especially: a 
barrier built across a watercourse for impounding water. (Source: http://www.merriam-
webster.com/dictionary/dam) 

 

Datum: The reference specifications of a measurement system, usually a system of coordinate positions 
on a surface (a horizontal datum) or heights above or below a surface (a vertical datum). 
http://support.esri.com/en/knowledgebase/GISDictionary/term/datum 

 

Dewater: Removing the water from or draining an area behind a cofferdam so that construction 
activities can be undertaken. (Source: MB Hydro Keeyask GS Project Description Volume Glossary)  

 

Diversion channel: An artificial channel constructed around a town or other point of high potential 
flood damages to divert floodwater from the main channel to minimize flood damages. (2) A channel 
carrying water from a diversion dam. (Source:http://www.ecologydictionary.org/NfVfP/DIVERSION_CHANNEL) 

http://support.esri.com/en/knowledgebase/GISDictionary/term/datum�
http://www.ecologydictionary.org/NfVfP/DIVERSION_CHANNEL�
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Generating station: A complex of structures used for the production of electricity, including a 
powerhouse, spillway, dam(s), transition structures and dykes. (Source: MB Hydro Keeyask GS Project 
Description Volume Glossary)  

 

Geographic Information System (GIS): A geographic information system (GIS) is a system designed to 
capture, store, manipulate, analyze, manage, and present all types of geographical data. (Source: 
http://en.wikipedia.org/wiki/Geographic_information_system) 

 

GeoGratis: A portal provided by the Earth Sciences Sector (ESS) of Natural Resources Canada 
(NRCan) which provides geospatial data at no cost and without restrictions via [a] Web browser. 
(Source: http://www.communityview.ca/Catalogue/Geodata/Definition/1000050) 

 

Georeferencing: Aligning geographic data to a known coordinate system so it can be viewed, queried, 
and analyzed with other geographic data. Georeferencing may involve shifting, rotating, scaling, skewing, 
and in some cases warping, rubber sheeting, or orthorectifying the data. 
http://support.esri.com/en/knowledgebase/GISDictionary/term/georeferencing 

 

Horizontal positional accuracy (planimetric accuracy): how closely the horizontal position of a 
mapped feature matches its actual location in the world 

 

Inundation: Land covered by water which is not normally covered by water. (Source: MB Hydro Keeyask 
GS Project Description Volume Glossary) 

 

National Topographic System (NTS) grid: The National Topographic System provides general-
purpose topographic map coverage of the entire Canadian landmass. These maps depict, in detail, 
ground relief, drainage, forest cover, administrative areas, populated areas, transportation routes and 
facilities, and cultural features. They are available in two standard scales, 1/50 000 and 1/250 000. The 
maps show a geographic grid (longitude and latitude) and a Universal Transverse Mercator (UTM) grid 
(kilometers). (Source: http://www.nrcan.gc.ca/earth-sciences/geography-boundary/mapping/topographic-
mapping/10339) 

 

http://en.wikipedia.org/wiki/Geographic_data�
http://en.wikipedia.org/wiki/Geographic_information_system�
http://support.esri.com/en/knowledgebase/GISDictionary/search�
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Post development: Refers to conditions that reasonably may be expected or anticipated to exist after 
completion of the land development activity on a specific site or tract of land. (Source: 
http://www.upperjamesrcd.com/?page_id=16) 

 

Quantitative data:  Data grouped or shown by measurements of number or amount, such a 
population per unit area.  http://support.esri.com/en/knowledgebase/GISDictionary/term/quantitativedata 

 

Shapefile:  A vector GIS data storage format for storing the location, shape, and attributes of 
geographic features. A shapefile is stored in a set of related files and contains feature class(es). 
http://support.esri.com/en/knowledgebase/GISDictionary/term/shapefile 

 

Spatial:  Related to or existing within space. 
http://support.esri.com/en/knowledgebase/GISDictionary/term/spatial 

 

Spline:  In mathematics a piecewise polynomial function used to approximate a smooth curve in a line 
or surface. http://support.esri.com/en/knowledgebase/GISDictionary/term/spline 

 

Temporal data: Data that specifically refers to times or dates.  Temporal data may refer to discrete 
events, such as lightning strikes; moving objects, such as trains; or repeated observations, such as counts 
from traffic sensors. http://support.esri.com/en/knowledgebase/GISDictionary/term/temporal%20data 

 

UTM (Universal Transverse Mercator): A projected coordinate system that divides the world into 60 
north and south zones, 6 degrees wide. It is used in GIS to correctly display geographic data and maps. 
http://support.esri.com/en/knowledgebase/GISDictionary/term/utm 

 

Union:  A topological overlay of two or more GIS polygon spatial datasets that preserves the features 
that fall within the spatial extent of either input dataset; that is, all features from both datasets are 
retained and extracted into a new polygon dataset. 
http://support.esri.com/en/knowledgebase/GISDictionary/term/union 

 

http://support.esri.com/en/knowledgebase/GISDictionary/search�
http://support.esri.com/en/knowledgebase/GISDictionary/search�
http://support.esri.com/en/knowledgebase/GISDictionary/search�
http://support.esri.com/en/knowledgebase/GISDictionary/term/spline�
http://support.esri.com/en/knowledgebase/GISDictionary/term/temporal%2520data�
http://support.esri.com/en/knowledgebase/GISDictionary/search�
http://support.esri.com/en/knowledgebase/GISDictionary/term/union�
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Appendix 2: Scope of Work 
On April 29th, 2013 Whelan Enns Associates, as requested by Peguis First Nation, contracted DPI 
Territorial Consulting Inc. to:  

1) Locate 11 historical 1:250,000 National Topographic System (NTS) map sheets from known sources 
including the University of Winnipeg (UW), the Treaty and Aboriginal Rights Research Centre (TARR) 
Winnipeg, the University of Manitoba (UM) and the University of British Columbia (UBC) map library 
that demonstrate “pre-development” conditions for the study area including for the water system and 
water body locations for generation stations, dams, control structures and diversion channels (listed in 
detail in Methodology section); arrange to have any requiring scanned as needed in TIFF format at 300 
dpi using a large-format digital scanner. 

2) Geo-reference the historic map sheets, load into Geographic Information System (GIS) mapping 
software; digitize water bodies and shorelines. 

3) Download current NTS hydrology shape files; load into GIS mapping software; compare to historic 
water body shorelines; identify shoreline changes; prepare methodology report and a map narrative that 
describes identified changes over time and the results for water bodies. 
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