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The Clean Environment Commission’s (CEC) Bipole III Hearing Report (2013) included a list of licensing 
and non-licensing recommendations to be carried out by Manitoba Hydro and/or the Province of Manitoba 
(Manitoba). On behalf of government, the Minister of Conservation and Water Stewardship committed to 
implementing these recommendations. 

This document addresses CEC non-licensing Recommendation 13.2 from that report, which states: 

“Manitoba Hydro, in cooperation with the Manitoba Government, conduct a Regional Cumulative Effects 
Assessment for all Manitoba Hydro projects and associated infrastructure in the Nelson River sub-
watershed; and that this be undertaken prior to the licensing of any additional projects in the Nelson River 
sub-watershed after the Bipole III project.” 

The CEC report describes the rationale for this recommendation. In short, during the Bipole III hearings, 
some communities expressed concerns regarding the effects that they have experienced, and continue to 
experience, as a result of existing Manitoba Hydro projects. The CEC noted that:  

“…it became apparent that past hydroelectric developments in northern Manitoba have had a profound 
impact on communities in the area of these projects, as well as on the environment upstream and 
downstream.” 

The CEC made a similar statement in their 2004 report on the Wuskwatim Generation Project. 

Manitoba and Manitoba Hydro have developed an agreed upon Terms of Reference (see Appendix 1A) 
that outlines a joint approach for Manitoba Hydro and the province to undertake a Regional Cumulative 
Effects Assessment (RCEA) of hydroelectric developments in a manner that addresses CEC 
Recommendation 13.2. Through this Terms of Reference, the scope of the RCEA was expanded to 
include all existing developments associated with Lake Winnipeg Regulation (LWR) and Churchill River 
Diversion (CRD), an area referred to as the RCEA Region of Interest (ROI) and shown in Map 1.1-1. The 
Terms of Reference also provide guidance on the methods and overall approach to be used in the 
assessment. 

Manitoba Hydro has a lengthy history in this region and a vast amount of work has been completed to 
understand and address the effects of past hydroelectric developments. The RCEA is based on a review 
and synthesis of these past and ongoing studies and monitoring programs, and documents scientific 
information, community perspectives and Aboriginal traditional knowledge (ATK) to the extent that each is 
available. 

The Terms of Reference describe a two-phase approach to the assessment: 

Phase I: This initial report was completed in May 2014 and provided the proposed scope of the study, 
including the time span covered, the geographic area covered, and the methods to be employed for the 
assessment; a brief description of the history of hydroelectric development; and an initial summary of 
available information to be used to describe the cumulative environmental effects of northern 
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hydroelectric development within the RCEA ROI. These information sources were extensive and have 
been further expanded as part of the Phase II analysis. 

Phase II: This report represents Phase II of the RCEA. The intent of this report is to use the best 
assessment methods available to quantify (where possible) or qualitatively describe the cumulative 
effects of hydroelectric development on the people, the water, and the land in the RCEA ROI. This 
assessment describes, to the extent possible, the overall health of the ecosystem. An integrated 
summary document is being developed, that summarizes the information presented in the Phase II report 
and will be available in early 2016. 

The Minister of Conservation and Water Stewardship has also asked the CEC to conduct a public 
outreach program with communities in the ROI and other interested stakeholders following submission of 
the Phase II Report. The CEC process represents the next stage of the RCEA and will provide 
communities and other stakeholders with an opportunity to share their views, perspectives and concerns 
regarding both past hydroelectric development and the RCEA documents. 

Following completion of the Phase II report and the CEC public outreach program, Manitoba and 
Manitoba Hydro will review all of the RCEA documents, the outcomes of the public outreach program, as 
well as current monitoring and planning/licensing initiatives and consider the next steps. Efforts will be 
made to develop next steps in a comprehensive and coordinated fashion. Next steps will be outlined in a 
final RCEA Next Steps document, available in spring 2017. 
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GLOSSARY 
Abiotic: A non-living physical or chemical attribute of a system (e.g., light, temperature, wind patterns, 
rocks, soil, pH, pressure, etc.). 

Aboriginal Traditional Knowledge (ATK): Knowledge that is held by, and unique to, Aboriginal peoples. 
It is a living knowledge that is cumulative and dynamic and adapted over time to reflect changes in the 
social, economic, environmental, spiritual and political spheres of the Aboriginal knowledge holders. It 
often includes knowledge about the land and its resources, spiritual beliefs, language, mythology, culture, 
laws, customs and medicines (Canadian Environmental Assessment Agency). 

Acoustic Telemetry: A sampling method for tracking movements of fish or other animals using a 
surgically implanted transmitter that emits signals detected by stationary or mobile acoustic receivers. 

Acoustic Transmitter: A transmitter that emits signals detected by stationary or mobile acoustic 
receivers, often used to track movements of fish. 

Adult Lake Sturgeon: Lake Sturgeon 834 mm long (fork length) or greater are assumed to be adults 
where sexually maturity is not evident at the time of sampling. This benchmark is based on sexual 
maturity data collected during the spawning season from a well-studied Lake Sturgeon population on the 
Lower Nelson River. 

Algae (a; al): A group of simple plant-like aquatic organisms possessing chlorophyll and capable of 
photosynthesis; may be attached to surfaces or free-floating. Most freshwater species are very small. 

Algal Bloom: A rapid growth of microscopic algae or cyanobacteria in water, often resulting in a coloured 
scum on the surface. 

Alkalinity: The acid neutralizing capacity of solutes in a water sample, specifically bicarbonate, 
carbonate, and hydroxide. 

Alluvial: Pertaining to, or composed of, alluvium; clay, silt, sand, gravel, or similar detrital material 
deposited by running water. 

Ameliorate(d): To make (something that is bad or unsatisfactory) better. 

Amphipod: Small, shrimp-like zooplankton of the class Crustacea that lives in the water column or on the 
surface of bottom sediments. 

Anadromy (ous): Fish that live in the ocean and migrate into freshwater to spawn. 

Analytical Detection Limit: The lowest concentration of a substance that can be confidently measured 
using a particular analytical procedure. 

Anoxic: Absence of oxygen. 
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Anthropogenic: Of, relating to, or resulting from the influence of human beings. 

Arboreal Lichen: Lichen growing on trees. 

Attribute: A readily definable and inherent characteristic of a plant, animal, or habitat. 

Backbay: Area in a river or stream isolated from the main flow where water velocities are typically low or 
nonexistent. 

Backwater Effect: In hydrologic terms, the effect that a dam or other obstruction has in raising the 
surface of the water upstream from it. 

Bank Recession: Progressive landward movement of a distinct escarpment or bluff along a river or lake 
shoreline due to erosion and mass wasting. 

Basin: A distinct section of a lake, separated from the remainder of the lake by a constriction. 

Bedload: Particles in a flowing fluid (usually water) that are transported along the bed by rolling, sliding or 
saltating (i.e., bounce, jump or hop). 

Bed Material: Soil material that makes up the bed of the river or lake. 

Bedrock: A general term for any solid rock, not exhibiting soil-like properties, that underlies soil or other 
surficial materials. 

Belly Burn: A defect on dressed fish caused by leaving the entrails in fish long enough to cause a 
deterioration of the body wall; likely caused by the release of enzymes that break down the stomach. 

Benthic Invertebrate: An animal lacking a backbone that lives on or in the bottom sediments of a 
waterbody (e.g., mayfly, clam, aquatic earthworm, crayfish). 

Benthic: Relating to the bottom of a waterbody such as a lake or river. 

Bioaccumulation: The accumulation of substances (e.g., methylmercury) in an organism. 
Bioaccumulation occurs when a substance is absorbed by an organism at a greater rate than it is lost. 

Bioavailability: The availability of substances to be accumulated by biota. 

Biodiversity: The variability among living organisms from all sources, including, without limiting the 
generality of the foregoing, terrestrial and marine and other aquatic ecosystems and the ecological 
complexes of which they form a part and includes the diversity within and between species and of 
ecosystems (Canadian Environmental Assessment Agency). 

Biomagnification: The increasing concentration of a substance, such as methylmercury, in the tissues of 
organisms at successively higher levels in a food chain. 

Biomass: For the purposes of this document, the total mass of all living material in a specific area, 
habitat or region. 

Biome: Large ecological areas often defined by their ecological and geographic characteristics.   
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Biometric(s): The measurement and analysis of an organism’s physiological attributes. 

Biophysical Land Classification: A delineation of distinct areas on a map based on soil, surficial 
deposits, landforms, permafrost and water. 

Bipole: In the HVdc transmission context, a transmission system consisting of a transmission line and 
converter facilities, and comprising both a positively and a negatively energized pole. 

Bog: A wetland ecosystem made up of in situ accumulations of peat, either moderately or slightly 
decomposed, derived primarily from sphagnum moss. Bog water is acidic, usually at or very near the 
surface and unaffected by the nutrient-rich groundwater found in the adjacent mineral soil. 

Boreal: Of or relating to the cold, northern, circumpolar area just south of the tundra, dominated by 
coniferous trees such as spruce, fir, or pine. Also called taiga. 

Brackish: (of water) Slightly salty, as is the mixture of river water and seawater in estuaries; (of animals) 
living in, or requiring, brackish water. 

Broad Habitat Type: The third coarsest level in the hierarchical habitat classification used for the 
terrestrial habitat assessment. 

Catch-per-unit-effort (CPUE): The number or weight of fish caught in a given time period with a specific 
type of equipment. 

Cervid: A member of the deer family (Cervidae). 

Channel Incision: The process of downcutting into a stream channel leading to a decrease in the 
channel bed elevation. Incision is often caused by a decrease in sediment supply and/or an increase in 
sediment transport capacity. 

Chironomid: Non-biting midges that, in their larval form, are members of the benthic macroinvertebrate 
community. 

Churchill River Diversion (CRD): The diversion of water from the Churchill River to the Nelson River via 
the Rat River and the impoundment of water in Southern Indian Lake as authorized by the CRD Licence.  

Circumpolar: Surrounding or found near one of the earth’s poles (e.g., north when in reference to Arctic 
species). 

Clade: A hereditary unit describing a unique population or subpopulation group. 

Cofferdam: A temporary dam, usually made of rockfill and earth, constructed around a work site in the 
river, so the work site can be dewatered or the water level controlled during construction. 

Cohesive: Sediment materials of very small sizes for which intermolecular forces between particles are 
significant and affect the material properties. 

Cohort: A group of animals banded together or treated as a group (e.g., all fish of the same age in a 
population). 
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Community: (in ecology) An ecological unit composed of a group of organisms or a population of 
different species occupying a particular area, usually interacting with each other and their environment; 
(of people) a social group of any size, whose members reside in a specific locality. 

Condition Factor (K): A measure of an individual fish’s health calculated from the relationship between 
its weight and length; also referred to as the coefficient of condition, or length-weight factor. 

Conductivity: A measure of the ability of a solution to conduct electrical flow; units are microSiemens per 
centimetre. 

Conspecific: A member of the same species. 

Control Structure/Station (CS): A type of structure designed to control the outflow from a waterbody 
(e.g., Missi Falls or Notigi control structures). 

Converter Station: The terminal equipment for a high voltage direct current transmission line, in which 
alternating current is converted to direct current or direct current is converted to alternating current. 

Core Area: (of terrestrial environment) A natural area that meets a minimum size criteria after applying an 
edge buffer on human features. Various sizes (e.g., 200 hectares, 1,000 hectares) could be used in an 
intactness effects assessment.  

Correlation: The study of simultaneous variation of two or more variables. 

Cree Nation Partners (CNP): A partnership formed in 2001 amongst Tataskweyak Cree Nation and War 
Lake First Nation. 

Critical Habitat: The resources and environmental conditions required for persistence of local 
populations of listed wildlife species throughout their current distribution in Canada. 

Cryoturbation: (of permafrost soils) The mixing of materials from various horizons of the soil down to the 
bedrock due to freezing and thawing. 

Cumulative Effect: The effect on the environment, which results when the effects of a project combine 
with those of the past, existing, and future projects and; the incremental effects of an action on the 
environment when the effects are combined with those from other past, existing and future actions. 

Cycling: A mode of operation for a generating station that uses reservoir storage to augment flows so 
that the maximum power can be generated during the day to coincide with peak power demand. For 
example, at night, when power demand is lower, flow through the generating station is reduced to store 
water in the reservoir for use during the following day. 

Dam: A barrier built to hold back water. 

Debris: Any material, including floating or submerged items (e.g., driftwood, plants), suspended sediment 
or bed load, moved by flowing water. 

Decapod: A crustacean of the order Decapoda, such as a shrimp, crab, or lobster. 
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DELT: Acronym for the presence of Deformities (physical blemishes or distortions), Erosion (wearing 
away of a structure to reduce the size and effectiveness of that structure), Lesions (abnormal changes in 
a structure due to injury or disease, not including injuries due to predation or fishing), and Tumours 
(abnormal benign or malignant mass of tissue that does not arise from inflammation) in fish. 

Delta: A landform that forms at the mouth of a river, where the river flows into an ocean, sea, estuary, 
lake, or reservoir. Deltas form from deposition of sediment carried by a river as the flow leaves its mouth. 

Deposition: Settling of sediment particles on the river/lake bottom. 

Desiccation: The state of extreme dryness, or the process of extreme drying. 

Dewatered Area: An area where the water has been regularly removed or drained. 

Direct Effect: An environmental effect that occurs directly as a result of a change that a project may 
cause in the environment, as opposed to one that occurs due to the direct changes. 

Dissolved Oxygen (DO): Oxygen molecules (O2) dissolved in water. 

Diversity Index: A mathematical measure of species diversity in a community, based on species richness 
(the number of species present) and species abundance (the number of individuals per species).  

Downcutting: Erosion downward through a river bed. 

Dredge (Dredging): The act of ‘cleaning’ out the bed of a waterbody (e.g., harbour, river) by scooping out 
existing sediment, vegetation, and/or debris with a dredging machine. 

Driver: Any natural or human-induced factor that directly or indirectly causes a change in the 
environment. 

Drumlin: A smooth hill formed by deposits of glacial till; the long axis parallels the direction of former 
glacial flow. 

Dyke: An earth embankment constructed to contain the water in the reservoir and limit the extent of 
flooding. 

Ecosite Type: A classification of site conditions that have important influences on ecosystem patterns 
and processes. Site attributes that were directly or indirectly used for terrestrial habitat classification 
included moisture regime, drainage regime, nutrient regime, surface organic layer thickness, organic 
deposit type, mineral soil conditions and permafrost conditions. 

Ecosystem: A dynamic complex of plant, animal and microorganism communities and their non-living 
components of the environment interacting as a functional unit (Canadian Environmental Assessment 
Agency). 

Ecosystem Diversity: The number of different ecosystem types in a geographic area and the distribution 
of area amongst them. 
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Ecosystem Function: The outcomes of ecosystem patterns and processes viewed in terms of 
ecosystem services or benefits. Examples include producing oxygen to breathe, habitat for animals, 
purifying water and storing carbon. 

Ecotype: Classifications based on distinguishing characteristics that are often meditated through 
environmental and geographic circumstances. 

Ecozone: The most general level in the National Ecological Framework for Canada, an ecological land 
classification. There are 15 terrestrial and five marine ecozones in Canada. 

Edge Effect: The effect of an abrupt transition between two different adjoining ecological communities on 
the numbers and kinds of organisms in the transition between communities as well as the effects on 
organisms and environmental conditions adjacent to the abrupt transition. 

Effect: Any change that a project may cause in the environment. More specifically, is a direct or indirect 
consequence of a particular project impact. The impact-effect terminology is a statement of a cause-effect 
relationship. A terrestrial habitat example would be 10 ha of vegetation clearing (i.e., the impact) leads to 
habitat loss, permafrost melting, soil conversion, edge effects, etc. (i.e., the direct and indirect effects). 

Embayment: A recess in a coastline or an indentation of a shoreline that forms a bay. 

Emergent Vegetation: Plants rooted in shallow water and having most of their vegetative growth above 
water. 

Emigration: Movements of an organism away from their natural environment into another geographical 
area. 

Endangered: A species facing imminent extirpation or extinction (COSEWIC). 

Endemic: Native; restricted to a certain country or area. 

Entrainment: A process by which sediment from a surface is incorporated into a fluid flow (e.g., water) as 
part of the operation of erosion; (of fish) Fish (larval or adult) that are drawn into a current and cannot 
escape. 

Environment: The components of the Earth, including: a) land, water and air, including all layers of the 
atmosphere; b) all organic and inorganic matter and living organisms; and c) the interacting natural 
systems that include components referred to in a) and b) (Canadian Environmental Assessment Agency). 

Environmental Assessment (EA): Process for identifying project and environment interactions, 
predicting environmental effects, identifying mitigation measures, evaluating significance, reporting and 
following-up to verify accuracy and effectiveness leading to the production of an EA report. Environmental 
Assessment is used as a planning tool to help guide decision-making, as well as project design and 
implementation (Canadian Environmental Assessment Agency). 



REGIONAL CUMULATIVE EFFECTS ASSESSMENT – PHASE II 
GLOSSARY 

DECEMBER 2015 XVI 

Environmental Component: Fundamental element of the physical, biological or socioeconomic 
environment, including the air, water, soil, terrain, vegetation, wildlife, fish, birds and land use that may be 
affected by a proposed project, and may be individually assessed in an environmental assessment 
(Canadian Environmental Assessment Agency). 

Environmental Effect: Any change that an activity (e.g., a project) may cause in the environment, 
including any change it may cause to a listed wildlife species, its critical habitat or the residences of 
individuals of that species, as those terms are defined in subsection 2(1) of the Species at Risk Act. 

Environmental Monitoring: Periodic or continuous surveillance or testing, according to a predetermined 
schedule, of one or more environmental components. Monitoring is usually conducted to determine the 
level of compliance with stated requirements, or to observe the status and trends of a particular 
environmental component over time (Canadian Environmental Assessment Agency). 

Epilimnion: The upper, wind-mixed layer of a thermally stratified lake. This water is turbulently mixed 
throughout at least some portion of the day and because of its exposure, can freely exchange dissolved 
gases (such as dissolved oxygen) with the atmosphere. 

Erosion: A process, which is either naturally occurring or anthropogenic in origin, by which the Earth's 
surface is worn away by the actions of water and wind.  

Esker: A long winding ridge of stratified sand and gravel that is formed from drift deposited in tunnels 
running through a glacier. 

Estuary: A partly enclosed coastal body of brackish water with one or more rivers or streams flowing into 
it, and with a free connection to the open sea. 

Eutrophic: Having waters or soils rich in phosphates, nitrates and organic nutrients that promote a 
proliferation of plant life, including algae. 

Eutrophication: The process by which a body of water becomes enriched in dissolved nutrients (e.g., 
phosphates, nitrates) that stimulate the growth of algal blooms and other aquatic plant life. This process 
usually results in the depletion of dissolved oxygen. 

Evapotranspiration: Water transfer to the atmosphere through evaporation and plants emitting water 
vapour from their leaves. 

Evenness: (in ecology) An expression of how evenly the individuals in a community are distributed 
among the different species; a diversity index that quantifies how equal the community is numerically. 

Existing Environment: The present condition of a particular area; generally included in the assessment 
of a project or activity prior to the construction of a proposed project or activity. 

Extirpate(d): A species or other taxon that ceases to exist in a given geographical area, while continuing 
to exist elsewhere; locally extinct. 

Fecund: Producing or capable of producing an abundance of offspring or new growth; fertile. 
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Fen: Peatland in which the plants receive nutrients from mineral enriched ground and/or surface water. 
Water chemistry is neutral to alkaline. Sedges, brown mosses and/or Sphagnum mosses are usually the 
dominant peat forming vegetation. 

Fetch: Length of water surface exposed to wind during generation of waves. 

Fibrisol(ic): Organic soils consisting predominantly of relatively undecomposed plant material, such as 
Sphagnum mosses, with clearly visible plant fragments. 

Fingerling: A young fish that has finished absorbing its yolk sac and is approximately three to four 
months old. 

Fire Regime: The frequency, size, intensity, severity, patchiness, seasonality and type (e.g., ground vs. 
canopy) of fires in a study area. 

Fishway: A contrivance for enabling fish to pass around a fall or dam in a stream; a fish ladder. 

Floodplain: An area of low-lying ground adjacent to a river, formed mainly of river sediments (e.g., sand, 
silt, clay), and is subject to flooding. 

Flood Tide: An incoming tide; moving toward the coast. 

Fluvial: Of, or found in a river. 

Footprint: The surface area occupied by a structure or activity; the land or water area covered by a 
project. This includes direct physical coverage (i.e., the area on which the project physically stands) and 
direct effects (i.e., the disturbances that may directly emanate from the project, such as noise).  

Forage Fish: Small, schooling fish that are typically eaten by larger fish. Forage fish are usually less than 
150 mm as adults (e.g., minnows, darters, sculpins, sticklebacks).  

Forage (ing): To locate, capture, and eat food. 

Forebay: Impoundment area immediately upstream from a dam or hydroelectric plant intake structure 
that forms the downstream portion of the reservoir. 

Fragment(ed; ation): The extent to which an area is broken up into smaller areas by human features and 
how easy it is for animals, plant propagules and other ecological flows such as surface water to move 
from one area to another. Fragmentation can isolate habitat and create edges, which reduces habitat for 
interior species and may reduce habitat effectiveness for other species. Also defined as the breaking up 
of contiguous blocks of habitat into increasingly smaller blocks as a result of direct loss and/or sensory 
disturbance (i.e., habitat alienation). Eventually, remaining blocks may be too small to provide usable or 
effective habitat for a species. 

Frazil Ice: Fine, small, needle-like structures of thin, flat circular plates of ice formed in super-cooled, 
turbulent water. 

Fry: (of fish) An early life history stage of fish that occurs shortly after the yolk sac is absorbed. Larvae 
are referred to as fry once they are able to feed on their own. 
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Geomorphic: Of, or relating to the form of the landscape and other natural features of the earth's 
surface. 

Glaciofluvial: Descriptive of material moved by glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits are stratified and may occur in the form of outwash 
plains, deltas, kames eskers, and kame terraces. 

Glaciolacustrine: Pertaining to lakes fed by melting glaciers, or to the deposits forming therein. 

Glaciomarine: Pertaining to materials that are deposited on the sea floor by glacial meltwater, by debris 
flows from the surface of a glacier or by melting icebergs. 

Glacial Refugia: Areas untouched by glaciation events; from a population genetics standpoint, they 
serve to divide once-contiguous populations. 

Glacial Till: Glacial till is that part of glacial drift that was deposited directly by the glacier. Its content may 
vary from clays to mixtures of clay, sand, gravel, and boulders. This material is mostly derived from the 
subglacial erosion and entrainment of previously available unconsolidated sediments. 

Grab Sample: A grab sample, also known as a catch sample, consists of a single sample taken at a 
specific time. It takes a snapshot of characteristics at a specific point and time and may not be a complete 
representation of the entire flow.  

Greenhouse Gas: Gases (e.g., methane, carbon dioxide, chlorofluorocarbons) emitted from a variety of 
sources and processes, said to contribute to global warming by trapping heat between the earth and the 
atmosphere; Any gas prescribed by regulation (MEA) such as carbon dioxide, methane, nitrous oxide, 
hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride. 

Habitat: The place where a plant or animal lives; often related to a function (e.g., breeding, spawning, 
feeding, etc. habitat), or to a species (e.g., moose habitat). 

Habitat Alteration: Changes in one or more terrestrial habitat attributes that are large enough to convert 
a habitat patch to a different broad habitat type. 

Habitat Disturbance: Changes in one or more terrestrial habitat attributes that are too small to convert a 
habitat patch to a different broad habitat type (e.g., a machine trail through a habitat patch). 

Habitat Loss: Conversion of terrestrial habitat into human features or aquatic areas. 

Habitat Suitability Index (HSI): A numerical index ranging from 0 to 1 representing the capacity of a 
given habitat to support a selected species. A value of 1 represents optimal conditions for that species 
while a value of 0 represents unsuitable conditions. HSI models are based on hypothesized species-
habitat relationships rather than statements of proven cause and effect relationships. Such models serve 
as a basis for improved decision-making and increased understanding of species-habitat relationships. 

Hanging Ice Dam: A deposit of ice, typically at the downstream end of rapids that builds up through the 
winter by accumulating frazil ice, which then partially blocks the flow of water and causes water levels 
upstream to rise. 
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Hardness: (of water) A measure of the amount of dissolved calcium and magnesium in water. The more 
calcium and magnesium in water, the harder the water. 

Haul(ing) Out: The act of leaving the water and coming to rest on a solid surface (e.g., land or sea ice); a 
common seal behaviour. 

Heath: Open landscape with limited quantities of trees and shrub and characterised by acidic mineral and 
shallow peat soil. 

Holocene: Of, relating to, or denoting the present epoch, which is the second epoch in the Quaternary 
period and followed the Pleistocene. 

Human Infrastructure Footprint: The surface area occupied by a relatively permanent structure, 
clearing, flooding or dewatering. 

Humic: Of, relating to, or derived at least in part from humus, the organic component of soil formed by 
decomposition of leaves and other plant material by soil microorganisms. 

Hydraulic: Of, or relating to liquid in motion; of or relating to the pressure created by forcing a liquid 
through a relatively small orifice, pipe, or other small channel. 

Hydrograph: A graph showing the rate of flow (discharge) versus time past a specific point in a river, or 
other channel or conduit carrying flow. The rate of flow is typically expressed in cubic metres or cubic feet 
per second. 

Hydrology: The scientific study of water movements, distribution and quality. 

Hydrometric Data: Records of water levels and flows obtained from gauging stations operated by either 
Water Survey of Canada or Manitoba Hydro. 

Hyper-eutrophic: A waterbody that is highly loaded with nutrients and consequently, very productive; 
represents the ultimate state of the eutrophication process. 

Hypolimnion: The bottom, and most dense layer of a stratified lake. It is typically the coldest layer in the 
summer and warmest in the winter. It is isolated from wind mixing. 

Hypoxia (ic): A deficiency of oxygen in a biotic environment; oxygen deprivation to tissues as a result of 
hypoxic, or oxygen poor, conditions. 

Ice Boom: A floating structure, anchored at opposite shorelines and/or the river bottom, designed to help 
form and hold an ice cover in place. 

Ice Regime: A description of ice on a water body (i.e., lake or river) with respect to formation, movement, 
scouring, melting, daily fluctuations, seasonal variations, etc. 

Igneous: Relating to or involving volcanic processes; rock formations created by volcanic activity. 

Impoundment: The containment of a body of water by a dam, dyke, powerhouse, spillway or other 
artificial barrier. 
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Indicator Species: A species that is closely correlated with a particular environmental condition or habitat 
type such that its presence, absence, or state of well-being can be used as indicator of environmental 
conditions. A species whose population size and trend is assumed to reflect the population size and trend 
of other species associated with the same geographic area and habitats. 

Indirect Effect: A secondary environmental effect that occurs as a result of a change that a project may 
cause in the environment.  

Interstitial: Living in the spaces between individual sand/gravel/cobble pieces in the soil or aquatic 
sediments. 

Intraspecific: Produced, occurring, or existing within a species or between individuals of a single 
species. 

Invasive Species: A species of animal, plant, fungus, or bacterium that is not native to a specific location 
(i.e., an introduced species), and has effects on a region's environment, economy or public health. 

Invertebrates: Organisms lacking a backbone or vertebral column. 

In situ: In place; undisturbed. An in situ environmental measurement is one that is taken in the field, 
without removal of a sample to the laboratory.  

Isostatic Rebound: The rising of a land surface following the removal of the enormous weight of glacial 
ice.  

Isothermal: Of, relating to, or marked by equality of temperature; of, relating to, or marked by changes of 
volume or pressure under conditions of constant temperature. 

Kernel Analysis: A statistical method used to calculate home range or core use areas using location 
data (e.g., GPS collar data). Densities of locations indicate the approximate percentage of locations that 
occur in a given area. For example, a 70 per cent kernel represents 70 per cent of the locations occurring 
within the boundary that has been calculated. 

Lacustrine: Of, or pertaining to lakes; used in reference to soils deposited as sediments in a lake. 

Lake Winnipeg Regulation (LWR): The LWR project was constructed by Manitoba Hydro in the 1970s 
to regulate the outflow from Lake Winnipeg to the Nelson River and store water in the lake as authorized 
by the LWR Licence. The project includes three excavated channels, the Jenpeg generating station and 
control structure and a dam at Kiskitto Lake. Lake Winnipeg is regulated for hydropower generation and 
flood control.  

Land cover: The most general level in the hierarchical habitat classification used for the terrestrial 
assessment. From coarsest to finest, the levels in the habitat classification system are land cover, coarse 
habitat type, broad habitat type and fine habitat type. 

Landscape: The ecological landscape as consisting of a mosaic of natural communities; associations of 
plants and animals and their related processes and interactions. 

Larva (ae; al): The young, immature form of an insect or animal.  
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Laurentide Ice Sheet: A glacier complex that covered large parts of eastern, central and northern North 
America during the last glaciation, approximately 15,000 years ago. 

Limnology: The study of inland waters. 

Lithosphere: The rigid outer part of the earth, consisting of the crust and upper mantle. 

Littoral Zone: Area on or near the shore of a body of water. 

Loam: a fertile soil of clay and sand containing humus. 

Macroinvertebrate: Small animals without backbones living on or in the substrata of lakes and rivers that 
are retained by a 500 μm mesh size. Macroinvertebrates retained on 500 μm sieves are important food 
items to vertebrates (particularly fish) and useful bio-indicators of environmental change. 

Mainstem: The unimpeded, main channel of a river. 

Management Unit: A geographical land base within which one or more caribou ranges will be managed 
in combination for population sustainability, connectivity and habitat goals. 

Mark-recapture Studies: Studies during which animals (e.g., fish, marine mammals) are captured, 
marked with a tag (e.g., Floy® on fish) or other method, released, and recaptured at a later date. Data are 
used to determine species population size and movements.  

Marsh: A class in the Canadian Wetland Classification System which includes non-peat wetlands having 
at least 25% emergent vegetation cover in the water fluctuation zone. 

Mass Wasting: A general term of the dislodgement and downslope transport of soil and rock material 
under the direct application of gravitational body stresses. Includes slow displacements, such as creep 
and rotational slump failures, and rapid movements, such as rock and soil falls, rock slides, and debris 
flows. 

Megawatt (MW): The unit of electrical power equivalent to 1,000,000 watts. 

Meso-eutrophic: Moderately eutrophic; refers to the trophic status of a waterbody, typically a lake, 
characterized by moderate concentrations of nutrients (i.e., nitrogen and phosphorus) that result in 
significant productivity. Differs from mesotrophic in having higher concentrations of nutrients. 

Mesotrophic: Refers to the trophic status of a waterbody, typically a lake or river, characterized by 
moderate concentrations of nutrients.  

Metapopulation: A set of spatially separated populations, which have some form of migration or mixing 
behavior among them. 

Methylation: The addition of a methyl group to a metal or organic compound (e.g., conversion of 
inorganic mercury to methylmercury); in the natural environment, this occurs most often by microbial 
action. 

Methylmercury: An organic form of mercury that is able to concentrate in animal tissue. 
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Migration: The movement of an individual or group of individuals from one area to another; often 
seasonal in nature.  

Mineral Erosion: Wearing away of minerals due to wind and water processes. 

Mineral Soil: Naturally occurring, unconsolidated material that has undergone some form of soil 
development as evidenced by the presence of one or more horizons and is at least 10 cm thick. If a 
surface organic layer (i.e., contains more than 30% organic material or 17% organic carbon by weight) is 
present, it is less than 20 cm thick. 

Mitigate (ion): A means of reducing adverse Project effects. Under the Canadian Environmental 
Assessment Act, and in relation to a project, mitigation is the elimination, reduction or control of the 
adverse environmental effects of a project, and includes restitution for any damage to the environment 
caused by such effects through replacement, restoration, compensation or any other means. 

Model: A description or analogy used to help visualize something that cannot be directly observed. Model 
types range from a simple set of linkage statements or a conceptual diagram to complex mathematical 
and/or computer model. 

Moraine (al): An accumulation of heterogeneous rubbly material, including angular blocks of rock, 
boulders, pebbles, and clay that has been transported and deposited by a glacier or ice-sheet. 

Nearshore Downcutting: Erosion of the nearshore substrate by running water, waves or ice.  

Nearshore: Aquatic habitat occurring at the interface between a lake or stream and adjacent terrestrial 
habitat; shallow underwater slope near to shore; usually includes aquatic habitat up to 3 m in depth.  

Nocturnal: Active at night. 

Northern Flood Agreement (NFA): An agreement signed in 1977 by Manitoba Hydro, the governments 
of Canada and Manitoba, and the Northern Flood Committee on behalf of five affected Cree Nations 
regarding the effects of the Churchill River Diversion and Lake Winnipeg Regulation. 

Offshore: Aquatic habitat not adjacent to terrestrial habitat; located some distance from shore; usually 
greater than 3 m in depth.  

Off-system: Water body or waterway outside of a river’s (e.g., Nelson River) hydraulic zone of influence. 

Oligotrophic: Description of a waterbody, typically a lake, or terrestrial site characterized by extremely 
low concentrations of nutrients (i.e., nitrogen and phosphorus) which typically leads to low primary 
productivity. 

On-system: Water body or waterway inside a River’s (e.g., Nelson River) hydraulic zone of influence. 

Organic: The compounds formed by living organisms. 

Ostracod: A class of Crustacea (class Ostracoda) possessing a body that is enclosed in a transparent 
two-valve carapace; sometimes known as seed shrimp. 
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Outflow: The water flowing out of a water body (e.g., lake, reservoir). 

Overburden: Soil (including organic material) or loose material overlaying bedrock. 

Overwinter(ing): The survival of fish through the winter beneath ice cover. 

Paleozoic Era: Period of time from approximately 542 million years ago to 251 million years ago. 

Parasite: An organism that lives in (endoparasite) or on (ectoparasite) another organism (its host), 
deriving nourishment at the host's expense. 

Peat: Material consisting of non-decomposed and/or partially decomposed organic matter, originating 
predominantly from plants. 

Peat Plateau Bog: Composed of perennially frozen peat and sharply defined; the surface sits about one 
metre higher than unfrozen fen that surrounds it. The surface is relatively flat, even and covers large 
areas. Peat plateau bogs appear to have developed under non-permafrost conditions and which 
subsequently became elevated and permanently frozen. Collapse scars are commonly found with peat 
plateau bogs. These bogs are common in areas of discontinuous permafrost. 

Peat Resurfacing: Process whereby all or portions of a peat mat that submerged by flooding detaches 
and floats to the water surface. 

Peatland Disintegration: Processes related to flooded peat resurfacing; breakdown of non-flooded and 
resurfaced peatlands and peat mats; and peat formation on peatlands and peat mats that have 
hydrological connections to a regulated area. 

Peatland: Wetland where organic material has accumulated because dead plant material production 
exceeds decomposition. 

Pelagic: Inhabiting the upper or surface layers of a waterbody. 

Percentile(s): A value on a scale of zero to one hundred that indicates the percentage of the data set 
values that are equal to or below it (e.g., 95% of the values in a data set are equal to or less than the 95th 
percentile value, and 5% of data set values are greater than the 95th percentile value). 

Permafrost: Ground where the temperature remains below 0°C for two or more consecutive years. 

pH: Method of expressing acidity or basicity of a solution. pH is the logarithm of the reciprocal of the 
hydrogen ion concentration, with a pH of 7.0 indicating neutral conditions. Ph values of less than seven 
are acidic. 

Phenotype: An organism's observable characteristics or traits. 

Physiography (ic): Physical geography, i.e., the study of physical features of the surface of the Earth. 

Phytoplankton: Algae suspended in the water column. 

Piscivore (ous): An organism that feeds predominantly upon fish, including many species of birds, 
mammals and other fish. 
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Plume: A column of one fluid moving through another (e.g., effluent in a stream or lake, freshwater 
entering an estuary). 

Polar Bear Denning Areas: Localized areas on land supporting relatively large numbers of pregnant 
polar bears in overwinter (maternity) dens. 

Population: A group of interbreeding organisms of the same species that occupy a particular area or 
space. 

Powerhouse: Structure that houses turbines, generators, and associated control equipment, including 
the intake, scroll case and draft tube. 

Precambrian Shield: Bedrock formed in the Precambrian Era, which began with the consolidation of the 
earth’s crust and ended approximately 4 billion years ago. 

Primary Production: The production of organic compounds from atmospheric or aquatic carbon dioxide, 
principally through the process of photosynthesis by plants, with chemosynthesis being much less 
important. All life on earth is directly or indirectly reliant on primary production. 

Priority Habitat: A native broad habitat type that is regionally rare or uncommon in the Land RCEA. Also 
includes habitat types that are highly diverse (i.e., species rich and/or structurally complex), highly 
sensitive to disturbance, highly valued by people and/or has high potential to support rare plant species in 
some other assessments that were based on more detailed data. 

Productivity: Rate of formation of organic matter over a defined period; this can include the production of 
offspring. 

Pupping: (in seals) Giving birth to young. 

Qualitative: Relating to, measuring, or measured by, the quality of something rather than its quantity. 

Quantitative: Relating to, measuring, or measured by the quantity of something rather than its quality. 

Radio Transmitter: An electronic device which, with the aid of an antenna, produces radio waves; often 
used to track movements of large mammals, including some marine mammals . 

Range: The current geographic area of contiguous suitable habitat occupied over the last 10 years by a 
local population. 

Raptor: Any of the group known as “birds of prey”, including eagles, hawks, owls, vultures and falcons. 

Reaeration: The dissolving of molecular oxygen from the atmosphere into the water. 

Recruitment: New juveniles (calves, larvae) successfully being recruited into the population; (of fish) 
juvenile fish reaching a size/age where they represent a viable target for the commercial, subsistence or 
sport fishery for a given species. 

Redd: A spawning nest that is built by salmonid fishes in the gravel of streams or lake shoreline. It is 
formed by the female using her tail to dig in a small area of gravel in the bottom of the stream or shore. 
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Regime: The frequency, size, intensity, severity, patchiness, seasonality and sub-type of a periodic event 
or continual fluctuation. 

Region of Interest (ROI): The main areas directly affected by Manitoba Hydro developments associated 
with the Lake Winnipeg Regulation (LWR), Churchill River Diversion (CRD) and associated transmission 
projects.  

Regional Study Component (RSC): Topics that have been selected to focus the assessment, represent 
the overall effects of hydroelectric developments within the Region of Interest and reflect key ecological 
and social concerns, or are of key importance to the people living in the area. 

Relative Abundance: The number of individuals of one species compared to the number of individuals of 
another species. The number of individuals at one location or time compared to the number of individuals 
at another location or time. Generally reported as an index of abundance. 

Reproductive Output: The number of offspring produced, typically within one breeding season or 
reproductive event.  

Reproductive State: A particular stage in the reproductive cycle of an animal (e.g., mating, pupping, 
nursing). 

Reproductive Success: The number of offspring reaching sexual maturity; also defined as the number 
of offspring contributing to the next generation. 

Reservoir: A body of water impounded by a dam and in which water can be stored for later use. The 
reservoir includes the forebay.  

Residence Time: The time required for a ‘parcel’ of water to flow through a lake. It generally describes 
the relationship between the size (or volume) of a lake and the streams or rivers that flow into it. 

Resource Selection Function: The usage of a resource (i.e., food or cover) that is utilized by an animal 
(or population of animals) in a fixed period of time. 

Riffle: A rocky or shallow part of a stream or river with rough water; a short, relatively shallow and coarse-
bedded length of stream over which stream flow is slower in velocity but has a higher turbulence than in 
comparison to a pool. 

Right-of-way (ROW): Area of land controlled or maintained for the development of a road, pipeline, or 
transmission line. 

Riparian: Along the banks of rivers and streams. 

Riprap: A layer of large stones, broken rock, boulder, or other suitable material placed on the upstream 
and downstream faces of embankments, dams or other land surfaces to protect them from erosion or 
scour caused by current, wind, wave, and/or ice action. 

River Morphology: Relating to form and structure of river. 
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Scarp: Also known as escarpment is a steep slope or long cliff that occurs from faulting and resulting 
erosion and separates two relatively level areas of differing elevations. 

Scope: An activity that focuses the assessment on relevant issues and concerns and establishes the 
boundaries of the environmental assessment (Canadian Environmental Assessment Agency). 

Secchi Disk: A ¼ m diameter disc, divided into alternating black and white quadrants. The depth in the 
water at which the disc disappears from view is used as a measure of water’s transparency or turbidity. 

Sediment(s): Material, usually soil or organic detritus, which is deposited in the bottom of a waterbody. 

Sediment Budget: An accounting of the erosion, storage and transport processes of soil and sediment in 
drainage basins or smaller landscape units. 

Sediment Core: A sample of sediment obtained by driving a hollow tube into the bed and withdrawing it 
with its contained sample or core. 

Sediment Trap: Small cylindrical tube placed along the bottom of a water body to “trap” or capture a 
representative sample of deposited sediment. 

Sedimentation: A combination of processes, including erosion, entrainment, transportation, deposition 
and the compaction of sediment. 

Self-propagate: Ability of an organism to grow/spread/breed (i.e., propagate) itself. 

Seral: A stage of ecological succession typical of forested environments. 

Setback Lines: The lines reflecting the upper limit of the physical effects of flooding including wave 
uprush and geotechnical considerations. 

Shallow Waterbodies: A class in the Canadian Wetland Classification System which includes open 
water areas that are typically less than 2 metres deep, that may be periodically dewatered, and having 
less than 25% emergent vegetation cover. 

Shore Zone: Area along the shoreline of a waterbody including the shallow water, beach, bank and 
immediately adjacent inland area that is affected by the water body. 

Silt: A very small rock fragment or mineral particle, smaller than a very fine grain of sand and larger than 
coarse clay; usually having a diameter of 0.002 to 0.06 mm; the smallest soil material that can be seen 
with the naked eye. 

Siltation: The deposition of sediments in a water body as fine suspended particulate matter. 

Site Selection and Environmental Assessment (SSEA): Site Selection and Environmental Assessment 
process used to select a site or route for a transmission facility (i.e., a station or a transmission line) and 
assess any potential environmental impacts of that facility on the biophysical environment and 
socioeconomic conditions. 
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Slumping: Slumping is a form of mass wasting that occurs when a coherent mass of loosely consolidated 
materials or rock layers moves a short distance down a slope. 

Slush Ice: A type of ice that forms when lake water mixes with a layer of snow sitting on top of a 
competent ice cover. 

Spillway: A concrete structure that is used to pass excess flow so that the dam, dykes, and the 
powerhouse are protected from overtopping and failure when inflows exceed the discharge capacity of 
the powerhouse. 

Species: A group of organisms that can interbreed to produce fertile offspring. 

Specific Conductance: Conductivity expressed at a standard temperature of 25°C. 

Staging: The tendency of migratory organisms to stop temporarily (stage) at a site during migration; 
staging areas are stop-over sites where, for example, fish will rest and occasionally forage in preparation 
for imminent spawning or migratory birds will rest, forage, and/or moult along the course of a migration 
route. 

Stratification: Arrangement of a body of water into two or more horizontal layers of differing 
characteristics (e.g., temperature, pH, dissolved oxygen). 

Subadult: A fish that is older than one year but has not reached sexual maturity. For example, Lake 
Sturgeon subadults measuring between 200 and 833 mm long (fork length) (based on sexual maturity 
data collected during the spawning season from a well-studied Lake Sturgeon population on the lower 
Nelson River). 

Sublethal: Less than, but usually only slightly less than, lethal. 

Subpopulation: An identifiable fraction or subdivision of a population. 

Submergent: Plants that normally have all of their photosynthetic tissues under water. 

Substrate(s)/Substrata: The material forming the streambed; solid material upon which an organism 
lives or to which it is attached. See also Bed Material. 

Surface Deposits: Unconsolidated alluvial, residual, or glacial deposits overlying bedrock or occurring on 
or near the surface of the earth. 

Suspended Sediment Concentration: Measure of the amount of sediment in a unit of water usually 
expressed in terms of milligrams of dry sediment measured down to approximately 1 micron (0.001 mm) 
in a litre of water. 

Suspended Sediment Transport: Part of a stream’s (or other waterbody’s) total sediment load that is 
carried in the water column due to turbulence, currents or colloidal suspension. 

Suspended Solids: See Total Suspended Solids. 
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Swamp: A treed or tall shrub wetland that is influenced by minerotrophic groundwater, either on mineral 
or organic soils. The essential features of a swamp are the dominance of tall woody vegetation, generally 
over 30% cover, and the wood-rich peat laid down by this vegetation. 

Tander: A clustered group of caribou (and potentially other animals) that mill around close together in a 
circular manner to reduce insect harassment during the summer months. Sometimes formed in bodies of 
water for increased effectiveness. 

Taxonomy: The classification of organisms in a hierarchical system or in taxonomic ranks (e.g., order, 
family, genus, species) based on shared characteristics or relationships inferred from the fossil record or 
established by genetic analysis. 

Telemetry: Automatic transmission and measurement of data from remote sources by wire or radio or 
other means. 

Terrestrial: Belonging to, or inhabiting the land or ground. 

Terrestrial Habitat: The land areas where plants and animals live. The terrestrial habitat section 
classifies and maps habitat based on plants, standing and fallen dead trees, soils, ground ice, 
groundwater, surface water, topography and disturbance (e.g., fire) conditions. 

Thermal Advantage: See Thermoregulatory Advantage. 

Thermal Ice Cover: Ice cover that forms in areas of low water velocity. 

Thermal Regime: The amount of heat in a system that is available for growth and development. Thermal 
regimes are described in terms of heat storage, transport and capacity, as well as thermal conductivity 
and diffusivity. 

Thermocline: The depth at which the temperature gradient is steepest during the summer. 

Thermoregulatory Advantage: Any environmental, physiological, or ecological process or characteristic 
that promotes thermoregulation in an organism (i.e., an animal’s ability to maintain its core internal 
temperature); also referred to as Thermal Advantage. 

Thermal Stratification: Existence of a turbulently mixed layer of warm water (epilimnion) overlying a 
colder mass of relatively stagnant water (hypolimnion) in a water body due to cold water being denser 
than warm water coupled with the damping effect of water depth on the intensity of wind mixing. In winter, 
the colder water may overlie the warmer water. 

Threshold: A limit or level that, if exceeded, likely results in a noticeable, detectable or measurable 
change or environmental effect that may be significant. Example thresholds include water quality 
guidelines, acute toxicity levels, critical population levels and wilderness criteria; a limit of tolerance of a 
VEC to an effect, that if exceeded, results in an adverse response by that VEC; also referred to as a 
benchmark. 

Tidal Cycle: (daily) The period of time representing one high and one low tide.  

Tide: The alternate rising and falling of the ocean produced by the attraction of the moon and sun.  
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Tide State: A particular stage in the tidal cycle (e.g., low tide, high tide, flood tide, ebb tide). 

Till: An unstratified, unconsolidated mass of boulders, pebbles, sand and mud deposited by the 
movement or melting of a glacier. 

Topography: General configuration of a land surface, including its relief and the position of its natural 
and manmade features. 

Total Allowable Harvest: An amount, stock or population of wildlife able to be lawfully harvested. 

Total Dissolved Solids (TDS): Measure of the amount of material dissolved in water (primarily inorganic 
salts). 

Total Kjeldahl Nitrogen (TKN): Total concentration of nitrogen in the form of ammonia and organic 
nitrogen. As determined by the Kjeldahl test.  

Total Sediment Load: Measure of the total sediment being transported in suspension and on the bed. 

Total Suspended Solids (TSS): Solids present in water that can be removed by filtration consisting of 
suspended sediments, phytoplankton and zooplankton. 

Transmission: A process of transporting electric energy in bulk from a source of supply to other parts of 
the electrical system (e.g., load centres like large communities of major industrial customers). 

Transmission Line: A linear arrangement of towers and conductors that carries electricity from 
generating stations and transmission stations to load centres like communities and industries to meet 
electrical needs. 

Trophic: Of, or relating to feeding and nutrition.  

Trophic Level: An organism's position in the food web.  

Trophic Linkage: The flow of energy between trophic levels in a food web (e.g., between a prey species 
and a predator). 

Trophic Status: (of a waterbody) The stage or magnitude of eutrophication of a waterbody such as a 
lake or river (e.g., ultra-oligotrophic, oligotrophic, mesotrophic, meso-eutrophic, eutrophic, or 
hyper-eutrophic). 

Turbidity (Tu): The cloudiness in water due to suspended particles, generally correlated to the Total 
Suspended Solids (TSS). 

Tundra: Treeless plain characteristic of Arctic and subarctic regions, with permanently frozen subsoil and 
dominant vegetation of mosses, lichens, herbs, and dwarf shrubs. 

Ultra-oligotrophic: Description of a waterbody, typically a lake, characterized by extremely low 
concentrations of nutrients (i.e., nitrogen and phosphorus) and (typically) resulting in low primary 
productivity. Differs from oligotrophic systems in having lower nutrient concentrations. 
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Umbrella Indicator: An indicator for which changes represent those for a broad group of species, several 
ecological pathways and/or an indicator of one or more other topics. 

Upland(s): A land ecosystem in which water saturation at or near the soil surface is not sufficiently 
prolonged to promote the development of wetland soils and vegetation. 

Valued Environmental Component (VEC): Any part of the environment that is considered important by 
the proponent, public, scientists and government involved in the assessment process. Importance may be 
determined on the basis of cultural values or scientific concern. 

Varve(d): A pair of thin layers of clay and silt of contrasting color and texture that represent the deposit of 
a single year (summer and winter) in a lake. Such layers can be used to determine the chronology of 
glacial sediments. 

Velocity: A measurement of speed. 

Veneer Bog: Bog with thin surface peat that generally occurs on gentle slopes.  

Water Regime: Description of a water body (i.e., lake or river) with respect to water levels, flow rate, 
velocity, daily fluctuations, seasonal variations, etc. 

Water Residence Time: See Residence Time. 

Weir: A barrier across a river designed to alter its flow characteristics. 

Wetland(s): A lowland area such as a marsh or swamp, that is saturated with moisture; areas that are not 
land or water, but a fluid combination of both due to poor drainage, periodic flooding and/or coastal 
barriers. 

Wetland Function: The natural properties or processes that are associated with wetlands, independent 
of the benefits those functions provide to humans. 

Wildlife Management Area (WMA): Crown lands set aside for the better management, conservation and 
enhancement of wildlife resources of the province. 

Winterkill: A common type of fish kill that occurs when fish suffocate due to lack of oxygen during winter. 
Winterkill typically occurs during long, cold winters when snow and thick ice prevent light necessary for 
photosynthesis and dissolved oxygen levels decline past tolerable limits. 

Year Class Strength: (of fish) The number of larvae that hatch in a given year and survive to maturity. 

Young-of-the-year (YOY): Fish less than one year of age. 

Zooplankton: Floating or weakly swimming animals that live in the water column. 
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1.0  INTRODUCTION AND APPROACH 

1.1 Introduction and Background 
The Clean Environment Commission’s (CEC) Bipole III Hearing Report (2013) included a list of licensing 
and non-licensing recommendations to be carried out by Manitoba Hydro and/or Manitoba. On behalf of 
government, the Minister of Conservation and Water Stewardship committed to implementing these 
recommendations. 

This document addresses CEC non-licensing Recommendation 13.2 from that report, which states: 

“Manitoba Hydro, in cooperation with the Manitoba Government, conduct a Regional Cumulative Effects 
Assessment for all Manitoba Hydro projects and associated infrastructure in the Nelson River sub-
watershed; and that this be undertaken prior to the licensing of any additional projects in the Nelson River 
sub-watershed after the Bipole III project.” 

The CEC report describes the rationale for this recommendation. In short, during the Bipole III hearings, 
some communities expressed concerns regarding the effects that they have experienced, and continue to 
experience, as a result of existing Manitoba Hydro projects. The CEC noted that: 

“…it became apparent that past hydroelectric developments in northern Manitoba have had a profound 
impact on communities in the area of these projects, as well as on the environment upstream and 
downstream.” 

The CEC made a similar statement in their 2004 report on the Wuskwatim Generation Project. 

Manitoba and Manitoba Hydro have developed an agreed to Terms of Reference (see Appendix 1A) that 
outlines a joint approach for Manitoba Hydro and the province to undertake a Regional Cumulative 
Effects Assessment (RCEA) of hydroelectric developments in a manner that addresses CEC 
Recommendation 13.2. Through this Terms of Reference, the scope of the RCEA was expanded to 
include all existing developments associated with Lake Winnipeg Regulation (LWR) and Churchill River 
Diversion (CRD), an area referred to as the Region of Interest (ROI) and shown in Map 1.1-1. 

The Terms of Reference provide for a multi-phase approach to undertaking the RCEA, and outline the 
scope, the approach to the study, end products, a process for collaboration between Manitoba 
Conservation and Water Stewardship and Manitoba Hydro, and a project schedule.  

Phase I of the RCEA was completed in May 2014. The Phase I report provided the proposed scope of the 
study including the time span covered (temporal scope), the geographic area covered (spatial scope), the 
methods to be employed for the assessment and an initial summary of available information to be used to 
determine the cumulative environmental effects of northern hydroelectric development within the RCEA 
ROI. These information sources are extensive and are further expanded upon in the Phase II report. The 
Phase I report provided an understanding of available information and helped shape/focus the Phase II 
report. Following completion of the Phase I report, MCWA facilitated an internal review by department 
experts who provided technical expertise and recommendations for the assessment. 
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This report represents Phase II of the RCEA. It expands upon the People, Physical Environment, Water 
and Land information provided during Phase I, and presents information on the environmental and social 
changes that have taken place following the development of hydroelectric projects in the ROI. The report 
includes the collation and analyses of existing information and available data for the ROI and, in some 
cases, presents new analyses for data that were previously collected but not analyzed or interpreted. 
Given the subject matter, many sections of the volumes are technical in nature. An integrated summary 
document is being developed, which summarizes the information presented in the Phase II report. The 
summary document will be available in early 2016. 

The information sources for this report are varied and include publicly available information from ongoing 
monitoring programs, scientific studies, community-based studies, regulatory processes and settlement 
negotiations and claims processes. In some cases, permission has been granted by communities for the 
use of confidential or limited distribution documents to enhance the overall quality and breadth of 
perspectives presented in this Phase II Report. 

Manitoba and Manitoba Hydro have made every effort to present the findings of scientific and community-
based studies in a straightforward and transparent way to provide a fulsome understanding of the effects 
of hydroelectric developments. There are instances where the conclusions of these studies differ. There 
has been no attempt to reconcile these differences or to determine which conclusions are correct; both 
conclusions are presented in the assessment. 

The Terms of Reference also note that opportunities for public outreach with Aboriginal and other 
communities in the ROI, as well as other interested parties, will be implemented. The Minister of 
Conservation and Water Stewardship has asked the CEC to carry out this public outreach program 
following the submission of the Phase II RCEA Report. The Phase II document will serve to inform 
discussions with communities. Consistent with the Terms of Reference issued by the Minister 
(Appendix 1B), the CEC will be seeking input from Aboriginal and other communities on the RCEA, 
including its accuracy in presenting past and current effects and community perspectives and concerns 
and to identify any additional information relevant to the assessment. Following the outreach process, the 
CEC will document what was heard from participants. 

Following completion of the Phase II report and the public outreach program, Manitoba and Manitoba 
Hydro will review all of the RCEA documents, the outcomes of the public outreach program, as well as 
current monitoring and planning/licensing initiatives and consider the appropriate next steps. Efforts will 
be made to develop next steps in a comprehensive and coordinated fashion. Next steps will be outlined in 
a final RCEA Next Steps document, available in spring 2017.  
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1.2 Overview of the Phase I and Phase II Reports 
The RCEA is intended to retrospectively assess (quantitatively and/or qualitatively) environmental and 
socio-economic change over time, with a focus on the effects of previous hydroelectric development in 
the ROI. The RCEA was undertaken in two phases: Phase I was completed in May 2014 and is currently 
available on Manitoba Hydro’s website (Manitoba Hydro 2014). This document represents the Phase II 
Report. 

The RCEA ROI is shown in Map 1.1-1 above; the primary facilities to be included in the study area are 
identified in Figure 1.2.3-1 and shown in Map 1.2.3-1 (main generation facilities) and Map 1.2.3-2 
(main transmission facilities). 

1.2.1 Phase I Report 
The Phase I report was an interim product developed to provide an early indication of the studies and 
information being gathered to undertake the Phase II RCEA. 

The Phase I report was divided into the following five parts: 
• Part I: Introduction and Approach – provided a description of the Terms of Reference; an overview 

of the RCEA; a general outline of the Phase I and II Reports; the scope of the RCEA and the general 
methods for the assessment. 

• Part II: History of Hydroelectric Development in the Region of Interest – provided a brief history 
of hydroelectric development in the ROI. 

• Part III: People – summarized Manitoba Hydro’s understanding of the types of socio-economic 
effects experienced to varying degrees through the ROI by type of development (generation and 
transmission) and the mitigation, remediation and compensation measures adopted to address those 
effects. 

• Part IV: Physical Environment – described key changes to the physical environment from 
hydroelectric development, including changes to the water regime, ice regime, erosion and 
sedimentation, and the area flooded. 

• Part V: Water and Land – provided a summary of studies conducted on the effects to water and land 
associated with hydroelectric development in the ROI. The Phase I Report also provided an initial list 
of Regional Study Components (RSCs) (representative biophysical components selected to focus the 
assessments) and a rationale for their selection. 

The Phase I report included an outline of the general methods that would be followed in Phase II for the 
People, Physical Environment, Water and Land components.
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Note: See Table 1.3.2-1 for more details. 

Figure 1.2.3-1: Hydroelectric Development in the Regional Cumulative Effects Assessment Region of Interest and Key Environmental Legislation over Time 
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1.2.2 Phase II Report 
This document represents the Phase II Report. In accordance with the Terms of Reference, it has been 
jointly prepared by Manitoba and Manitoba Hydro as a retrospective document that includes a review and 
synthesis of available data and information from existing and ongoing studies and monitoring programs 
to: 
• identify, describe, and acknowledge the cumulative effects of past Manitoba Hydro developments in 

the ROI; 
• describe the current state of the environment in areas affected by Manitoba Hydro’s developments 

within the RCEA ROI; and 
• identify gaps in knowledge and include a description of current monitoring initiatives that will provide 

information to the public on the RCEA ROI. 

The Phase II Report is divided into the following key components: 
• PART I: Introduction and Approach – this section provides: 1) a description of the requirement for 

the RCEA and the Terms of Reference for Phase I and Phase II of the RCEA; 2) an overview of the 
RCEA and a general outline of the Phase I and II Reports; 3) the spatial and temporal scope of the 
RCEA; and 4) the general methods for the assessment. 

• PART II: History of Hydroelectric Development in the Region of Interest – a detailed history of 
hydroelectric development in the ROI including initial planning studies, and the development of 
generation and transmission facilities.  

• PART III: People – provides both a summary and community-specific profiles documenting 
Manitoba and Manitoba Hydro’s understanding of the types of socio-economic effects experienced to 
varying degrees throughout the ROI by type of development (e.g., generating stations [GSs] and 
transmission facilities). It is based on a variety of sources, including past environmental impact 
assessments, past settlement negotiations, perspectives shared by communities and resource user 
groups, and various community led studies and histories. This section also outlines the mitigation, 
remediation and compensation measures undertaken on a community-by-community basis, as well 
as a description of various historical and ongoing engagement processes. A series of demographic 
indicators for the ROI over time are also presented in this section to provide additional context for 
changes that have been experienced over time. 

• PART IV: Physical Environment – describes key changes to the physical environment resulting 
from hydroelectric development, including changes to the water regime, ice regime, erosion and 
sedimentation, area flooded and the terrestrial landscape. It includes a detailed description of 
Manitoba Hydro’s operations in the ROI, including short-term operations like plant cycling and 
detailed mapping of all flooded areas associated with hydroelectric development. 

• PART V: Water – provides a detailed description of change over time (quantitative or qualitative) to 
the aquatic environment based on a series of RSCs. In some cases, where a historic quantitative or 
qualitative assessment is not possible, current information from monitoring programs such as 
Manitoba and Manitoba Hydro’s Coordinated Aquatic Monitoring Program (CAMP) provides the ability 
to describe the current state of the environment and how it compares to other on-system and off-
system areas. The effects of other projects (e.g., mines) and activities (e.g., commercial fishing) are 
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discussed to the extent that they provide overall context, but the focus of the assessment is on the 
cumulative effects of hydroelectric development in the ROI. The RSCs for the aquatic environment 
include: water quality, fish populations, Lake Sturgeon, mercury in fish, fish quality, seals, and beluga 
whales (see Section 1.3.6). 

• PART VI: Land – provides a detailed description of change over time (quantitative or qualitative) to 
the terrestrial environment based on a series of RSCs. In some cases, where an historic quantitative 
or qualitative assessment is not possible, the condition of the RSC is compared to the condition of the 
RSC in similar geographic areas. The effects of other projects (e.g., mines) and activities (e.g., roads) 
are discussed to the extent that they provide overall context, but the focus of the assessment is on 
the cumulative effects of hydroelectric development in the ROI. For the terrestrial environment, the 
RSCs include: terrestrial habitat, intactness, colonial waterbirds, waterfowl, aquatic furbearers, 
moose, caribou and polar bear (see Section 1.3.6). 

Where applicable, the assessment includes a discussion of mitigation and remedial works that have been 
put in place to reduce effects and compensation provided for effects that could not be mitigated. Efforts 
have also been made to capture and present community issues and concerns throughout each of the 
main components of the Phase II document. 

The assessment has been conducted in accordance with the Terms of Reference provided in 
Appendix 1A. 
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1.2.3 Public Outreach Program 
The Minister of Conservation and Water Stewardship has asked the CEC to conduct a public outreach 
program with communities in the ROI and other interested stakeholders following submission of the 
Phase II Report (see Appendix 1B). Specifically, the CEC has been asked to invite all potentially affected 
First Nations and communities identified in the assessment study area and the Manitoba Métis Federation 
to public meetings on RCEA. The intent is to provide an opportunity for them to provide input on the 
RCEA and its accuracy in presenting past effects and community perspectives and concerns, as well as 
any additional information relevant to the assessment. The CEC will also facilitate a web-based review of 
the final Phase II report for interested parties outside the ROI. Following the outreach program, the CEC 
will prepare and file a separate report with the Minister of Conservation and Water Stewardship 
summarizing what was heard from participants during the course of the public outreach program. 
Following conclusion of the Phase II report and the public outreach program, Manitoba and Manitoba 
Hydro will review all of the RCEA documents (Phase II report and public outreach outcomes) and 
consider next steps. These will be outlined in a final RCEA Next Steps document, available in spring 
2017. 
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1.3  Phase II: Scope and General Methods 
The following section describes the spatial scope (Section 1.3.1), temporal scope (Section 1.3.2), and the 
general methods (Section 1.3.3) being used to undertake the RCEA. It includes the sources of 
information used, study limitations and the hydroelectric facilities included in the Phase II RCEA. The 
retrospective RCEA uses and incorporates, to the extent possible, attributes of contemporary 
environmental effects assessment and post-project assessment methods, but has been designed to 
specifically meet the requirements specified in the Terms of Reference. 

There are challenges to undertaking the RCEA and these have influenced the process and methods 
being employed. Manitoba Hydro development in the RCEA ROI has spanned six decades. As noted 
explicitly in the Terms of Reference, Manitoba Hydro’s major northern developments in the RCEA ROI 
were assessed, designed, and constructed to meet the environmental assessment (EA) requirements and 
societal expectations of the time. Regulatory requirements and societal expectations for EA in Manitoba 
have evolved from being nearly absent in the early 1970s (mostly economic considerations), to policy-
based project reviews in the late 1970s (Manitoba Environmental Assessment Review Agency), to 
legislated project reviews in the late 1980s (e.g., The Environment Act), to assessments with a valued 
environmental component-based approach for developments assessed in the 2000s (see Figure 1.2.3-1 
above). 

Changes in EA and societal expectations have brought greater requirements related to the types and 
quantity of data collected. For many of the early developments, the data available would be deemed 
inadequate by today’s standards. As a result, quantitative pre-development information is not always 
available and/or, if available, has sometimes been collected using different methods that preclude the 
ability to compare pre-and post-development periods. Where these issues exist, attempts have been 
made to re-analyze the data to address any differences (e.g., the use of different gill net mesh sizes) to 
the extent possible. In some cases, where this is not possible, the current environment has been 
compared to other affected and non-affected areas (recognizing that no two areas are identical) using 
information from ongoing monitoring programs, such as the Coordinated Aquatic Monitoring Program 
(CAMP), to provide a comparative assessment of the status of the environment. In other cases, a proxy, 
such as the loss of habitat specific to a study component, has been used to describe the effects of the 
projects. 

Today’s planning processes also involve more comprehensive public engagement processes. Manitoba 
Hydro has moved from a planning process that involved little if any public involvement, to the 
engagement of local communities in the development of new generation projects and in the routing and 
assessment of new transmission lines. This, too, has improved the nature and extent of available 
information and considerably improved understanding about the effects of hydroelectric developments at 
the local and regional level. 
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1.3.1  Spatial Scope/Region of Interest 
The ROI for the RCEA includes the Churchill, Burntwood and Nelson River systems, as shown in 
Map 1.1-1. This area is broader than that initially identified in Recommendation 13.2 of the CEC’s 
Bipole III Report (2013) and has been selected because it encompasses the main areas directly affected 
by Manitoba Hydro’s northern developments associated with LWR, CRD, associated transmission 
projects, and other associated infrastructure. For the most part, there are four standard geographic areas 
(RCEA Areas 1 to 4) that have been used to divide the ROI (Map 1.3.2-1). These areas were primarily 
determined by the boundaries of Resource Management Areas and Registered Trapline Zones. 

The spatial scope for People, Physical Environment, Water, and Land vary for socio-economic and 
biophysical reasons and are discussed in detail in Section 3.2.1.1 for People, Section 4.1.1.1 for the 
Physical Environment, Section 5.1.2.2 for Water, and Section 6.1.2.2 for Land. Map 1.3.2-2 depicts the 
spatial scope for People, the Physical Environment (water regime and erosion and sedimentation), Water 
and Land. 
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1.3.2  Temporal Scope 
This Phase II report is retrospective in nature and uses pre-hydroelectric development information to 
describe the conditions prior to development (where available), and the changes that have occurred due 
to the construction and operation of hydroelectric facilities in the ROI. In terms of the latter, this includes 
available information and data up to 2013. Where important information from 2014 or 2015 is available, it 
has also been incorporated into the study as appropriate. The key dates for major hydroelectric 
developments, along with the key dates for environmental legislation/policy events in Manitoba since 
the 1950s, are provided in Figure 1.2.3-1 above. Additional information is provided in Part II 
(Hydroelectric Development Project Description in the Region of Interest). 

Non-hydroelectric projects (e.g., mines, road access) and activities (e.g., commercial resource use, 
government policy) that provide important context and/or additional information that is relevant to 
understanding the current state of the environment are also included at the appropriate level of detail. 
People, Section 3.3 provides additional information on other non-hydroelectric projects in the ROI. These 
projects vary for each of the components studied in the assessment. Similarly, environmental trends are 
discussed, where appropriate, to understand and provide context for environmental change over time, but 
predictions of future conditions due to climate change, introduction of non-native species, and other 
ongoing anthropogenic effects are limited, as they are new, evolving and currently not available in the 
literature. 

The term pre-hydroelectric development will be used to identify the period prior to the first GS, control 
structure (CS), transmission line, or other hydroelectric facility that resulted in environmental effects within 
an RCEA ROI. Given the timing of different developments, this will vary for each of the RCEA areas. 

1.3.2.1  Hydroelectric Facilities Included 
The main hydroelectric facilities found within the ROI, including GSs, CSs, transmissions lines, converter 
stations, and associated facilities, have been included in the RCEA. These facilities, along with their 
capacity and construction dates (start date and in-service date), are provided in Table 1.3.2-1 below. 

The dates presented in the table below may vary slightly from dates published in other documents or on 
websites. This is due to the interpretation by the author of what constitutes the start or end of a project. 
For example, some authors feel that a GS is operational when the first unit comes on line while others 
feel it is operational when the last unit comes on, and these two dates can often be several years apart. 
Some authors may also use the date when the reservoir reaches full supply level as the operational date. 
In this document, the GS in-service date is the date of the last unit to go into service, even if some 
construction activities extend beyond the in-service date (e.g., decommissioning of the work camp and 
restoration of the site). As well, transmission in-service dates are often earlier than a GS in-service date 
as power may be made available as each unit is commissioned. 
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Table 1.3.2-1: Hydroelectric Developments Included in the Regional Cumulative Effects 
Assessment 

Project 1 Capacity 2 
(MW) 

Start of 
Construction 

In-Service Date 

Generation and Water Regulation 

Kelsey Generating Station (GS) 292 1958 1961 (first five units): two 
units added in 1969 and 

1972. All units re-runnered 
between 2006–2013 

Kettle GS 1220 1968 1974 

Churchill River Diversion n/a 1973 1976 

Lake Winnipeg Regulation n/a 1970 1976 

Jenpeg GS 125 1972 1979 

Long Spruce GS 980 1973 1979 

Limestone GS 1350 1976 1992 
(construction was halted in 
1978 and resumed in 1985) 

Manasan Falls Control Structure N/A  1976 

Cross Lake Weir N/A  1991 

Churchill Weir N/A  1999 

Wuskwatim GS 214 2006 2012 

Keeyask Infrastructure Project N/A  2014 

Converter Stations and Associated Infrastructure  

Radisson Converter Station and 
Associated Infrastructure 

 1967 1977 

Henday Converter Station and 
Associated Infrastructure 

 1970 1985 

Transmission 3  

Kelsey to Thompson 2–138 kV - 1960 

Kelsey to Thompson  
(upgrade of a 1–138 kV line to 230 kV) 

230 kV - 1972 

Kelsey to Radisson 230 kV - 1967 

Kelsey to Radisson 138 kV - 1973 

Radisson to Limestone 138 kV - 1989 

Bipoles I and II lines 4 +/-463.5 kV, 
+/-500 kV 

- 1971 

Long Spruce to Radisson 3-230 kV - 1977~1979 5 

Long Spruce to Henday 3-230 kV - 1990 
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Table 1.3.2-1: Hydroelectric Developments Included in the Regional Cumulative Effects 
Assessment 

Project 1 Capacity 2 
(MW) 

Start of 
Construction 

In-Service Date 

Bipole II line (Radisson to Henday 
Segment) 

+/-500 kV - 1977 

Bipole II back-up line +/-500 kV - 1992 

Wuskwatim Transmission Project 3-230 kV - 2012 

Thompson to Ponton 230 kV - 1965~19665 

Herblet Lake to Ponton 230 kV - 1972~19965 

Jenpeg to Ponton 230 kV - 1972 

Herblet Lake to Ralls Island 230 kV - 2012 

Ponton to Grand Rapids 230 kV - 1966 

Kelsey to Oxford House 138 kV - 1993~1997 5 

Herblet Lake to Cliff Lake Station 230 kV - 1996 

Kelsey to Split Lake 138 kV - 1993 

Thompson to Laurie River 138 kV - 1970~1972 5 

Radisson to Churchill 115 kV - 1987 

Projects Under Development or Regulatory Review 6  

Bipole III +/-500 kV - 2017 

Keewatinohk Converter Station and 
Associated infrastructure 

 - 2017 

Keeyask Generation Project 695 MW - 2019 

Keeyask Transmission Project 138 kV - 2019 
1. Includes the generation outlet transmission lines associated with each GS. 
2.  Based on the 63rd Annual Report of the Manitoba Hydro-Electric Board. 
3.  Construction of transmission projects generally precedes in-service date by 3-5 years. 
4.  Construction of Bipoles I and II were initiated at the same time but Bipole II was completed in 1977 when it was extended to

 connect to the Radisson and Henday Converter Stations. 
5.  First date denotes a portion of the line being in service; second date denotes entire line being in service. 
6. In-service date for each of these projects is the estimated final in-service date. 

 

The recently completed Wuskwatim Generation and Transmission Projects are included as existing 
hydroelectric developments within the RCEA ROI. There are also some hydroelectric developments 
currently under construction in the ROI: the Bipole III Transmission Reliability Project, including the 
Keewatinohk Converter Station and the Keeyask Generation and Transmission Projects. These recent 
projects were licensed under current environmental legislation, and included extensive public 
engagement in the preparation of environmental assessment documents and through CEC hearings. 
These projects also include long-term, comprehensive environmental monitoring programs that are 
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reported on annually. Given the breadth of information already publicly available for these projects, 
greater emphasis has been placed on discussing and analyzing historic hydroelectric developments.  

The cumulative effects of any potential future hydroelectric developments (i.e., those not currently being 
constructed or part of any formal regulatory process) will be addressed outside of the RCEA, during the 
regulatory review processes for those developments. 
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1.3.3 Regional Cumulative Effects Assessment: General 
Methods 

This Phase II report is based on a review, synthesis and analyses of the numerous environmental and 
socio-economic studies, post-project environmental reviews, environmental impact assessments for 
proposed developments and monitoring programs that have been conducted by Manitoba Hydro, 
Manitoba, Canada, and affected First Nations and others over the last 50 years. These include both 
publicly available information, as well community-based information that has been shared with Manitoba 
and Manitoba Hydro for the purposes of the RCEA. 

There are some cases where the Phase II assessment includes the analysis of collected but not 
previously analyzed or interpreted data, or new analyses of existing data to account for differences in 
data collection methods. 

Sources of information that have informed the RCEA include, but are not limited to, the following: 
• pre-hydroelectric development environmental and socio-economic studies conducted for resource 

management, scientific, or other purposes; 
• post-hydroelectric development studies and data sets completed for resource management, scientific, 

or other purposes; 
• environmental and socio-economic impact assessment studies conducted for LWR and CRD; 
• monitoring programs to assess and manage impacts of existing facilities, including long-term fish 

population and water quality monitoring studies, and the effectiveness of major mitigation works; 
• environmental assessment processes, including environmental impact statements, public 

engagement outcomes and regulatory proceedings, for all major developments including the 
Wuskwatim Generation, Wuskwatim Transmission, Bipole III Transmission, and Keeyask Generation, 
Transmission and Infrastructure Projects (2000 to present); 

• environmental assessment studies for hydroelectric facilities that were planned/studied but not 
constructed (e.g., the Conawapa Generation Project); 

• long-term component-specific monitoring programs such as water quality monitoring, fish population 
monitoring, and the monitoring of mercury levels in fish; 

• system-wide on-going monitoring programs such as the CAMP; 
• pre- and post-hydroelectric development monitoring programs for the physical environment including 

the collection of hydrometric data, erosion, ice conditions, and sediment transport; 
• site-specific studies to address specific issues and concerns expressed by the affected First Nations 

and communities; 
• studies to determine project effects to quantify losses under the Northern Flood Agreement (NFA) 

claims process. It should be noted that the studies conducted by or for individuals, First Nations, 
communities or organizations are considered confidential and have only been used in the RCEA with 
the express permission of the party for whom the studies were conducted; 

• information from the NFA Claims Process, including Arbitration Proceedings and associated 
transcripts and information provided to the NFA Arbitrator; 
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• research into specific topics, including methylmercury, Lake Sturgeon, and reservoir greenhouse 
gases; 

• community-led Aboriginal traditional knowledge (ATK) studies and other community-based studies 
that are in the public domain. 

• pre- and post-hydroelectric project studies and reports that were conducted for reasons other than 
hydroelectric development (e.g., resource management, other developments etc.); 

• pre- and post-hydroelectric development aerial photographs and/or satellite imagery for the 
characterization of habitat; 

• historical reports by Natural Resource Officers working in the ROI;  
• research conducted by others on the effects of hydroelectric development, including university 

practicums, Master’s and/or Ph.D. theses, other university researchers and organizations 
(e.g., Interchurch Inquiry 1975; Loney 1995); and 

• pre- and post-hydroelectric development community planning studies that are in the public domain. 

Most of the early studies in the late 1970s and early 1980s were focused on specific issues that were 
identified by the affected First Nations and communities. Studies from the mid-1980s to the early 1990s, 
such as the Federal Ecological Monitoring Program (FEMP) and the Manitoba Ecological Monitoring 
Program (MEMP) responded to an NFA Claim and were conducted on a more regional scale. 

More recently, initiatives like the Manitoba and Manitoba Hydro CAMP (2007 to present) have taken a 
system-wide, ecosystem-based approach to monitoring aquatic ecosystem health. The EA studies for the 
Wuskwatim Generation, Wuskwatim Transmission, Bipole III, Keeyask Infrastructure, Generation and 
Transmission and the potential Conawapa Generation Project (2000 to 2014) have also provided 
comprehensive information for key topics in the regions where these projects are located. 

Consistent with the Terms of Reference, the Phase II RCEA documents the retrospective understanding 
of environmental change in the ROI following hydroelectric development and includes, where possible: 
• pathways of effects diagrams to illustrate the linkages between the projects and the environment; 
• an assessment to the extent possible of environmental and socio-economic effects of hydroelectric 

developments on the biophysical and socio-economic environments; 
• a determination of the current quality of the environment in areas affected by hydroelectric 

developments; and 
• the identification of gaps in information. 

In addition to this, the Indicators of Hydrologic Alterations (IHA, The Nature Conservancy, 2009) software 
was investigated to characterize the impact of hydroelectric development on flow regimes for riverine 
reaches in the RCEA ROI. The hope was that modeled data could be generated for a without 
hydroelectric development scenario that could be compared with observed regulated data. The outputs of 
this IHA comparison would then link types of flow changes to ecological effects that have been 
documented in the published scientific literature to have occurred elsewhere and if successful, would 
have provided a second, independent method for hypothesizing ecological effects to explore with the data 
that was used in the Phase II analyses. 
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During the investigation of the IHA, it was determined that modeled data were not appropriate for use in 
short term parameter comparisons as the “daily” time step of the modeled data was too long, precluding 
the use of flow parameters such as “daily reversals”. In addition to this, the model did not include short-
term ice and wind effects that made conclusions regarding the impact of hydroelectric development on 
the flow regime inaccurate at some sites. When this was taken with the sparse/scarce amount of riverine, 
ecological data available for confirming ecological effects hypotheses, a decision was made to not pursue 
the analyses further. 

The general approaches taken for Phase II for the People, Physical Environment, Water and Land are 
described in the sections below. More detailed information on the methods employed for each major 
component can be found in Part III: People; Part IV: Physical Environment; Part V: Water; and Part VI: 
Land. 

1.3.3.1  Mapping 
The source data sets for pre-and post- hydroelectric development primarily came from what is commonly 
known as the National Topographic Survey (NTS) mapping. Historic NTS 1: 250,000 map sheets were 
scanned and geo-referenced for pre-development watercourse characterization. Some of these NTS map 
sheets did not align correctly over the current map base due the changes in collection methods and 
technology. Most notable is the reach between Jenpeg and Kelsey, which was digitized from 1930-50's 
NTS map sheets that were developed without current level survey control (Natural Resources Canada 
1946, 1948, 1950, 1956). 

In addition, different mapping methods were used in the RCEA for different effects assessments. For 
example, in the Terrestrial section, more detailed shoreline mapping was required for the shoreline 
ecosystems assessment, and used NTS 1:50,000 and other more detailed mapping, where 
available. Several different data sources and approximations were consolidated to create large river 
system waterbody and shoreline habitat data sets. 

For these reasons, information derived from different mapsets throughout the RCEA cannot be readily 
compared. 
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1.3.4 Approach to People 
The People section provides a retrospective socio-economic baseline profile and history for the 21 First 
Nations and communities in the ROI. It documents various perspectives on the effects of hydroelectric 
development, and provides a summary of the key settlement agreements, programming, mitigation and 
remedial works established to address these effects. It also presents, to the extent possible, a historical 
background and analyses of demographic indicators for the ROI over time, acknowledging the range of 
other influencing factors, in addition to hydroelectric development, that have changed the personal, family 
and community lives of ROI residents.   

Much of this section is based on the views, perspectives, and experiences that communities have 
expressed to Manitoba and Manitoba Hydro in various forms, including but not limited to: 
• the NFA Arbitration Claims process; 
• other claims and settlement negotiation processes; 
• Aboriginal traditional knowledge reports; 
• available post-project evaluations and studies of socio-economic effects, including various and 

numerous community led studies;  
• Environmental Assessments and Site Selection and Environmental Assessments that were 

conducted for projects in the ROI; and 
• documentation from historic and current (and sometimes ongoing) community engagement 

processes. 

In addition to providing an overarching discussion for the full ROI, community-specific profiles document: 
what has been heard from each community about the effects of past hydroelectric developments; 
changes to resource use over time; community-specific agreements, mitigation, remediation, and 
compensation measures to address the effects of hydroelectric developments; and a description of 
various historical and ongoing engagement processes. It also presents, to the extent possible, a historical 
background and analyses of demographic indicators for each community.   
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1.3.5 Approach to the Physical Environment 
This Physical Environment section documents the current understanding about the effects of past 
hydroelectric developments on the physical environment in the RCEA ROI. This includes changes to the 
water and ice regimes and the associated changes to shoreline erosion (both mineral soil and peatland) 
and sedimentation. It also includes physical changes to the land resulting from development of the 
principal structures, supporting infrastructure, and transmission line rights-of ways associated with 
hydroelectric development. 

The Phase II report provides a detailed description of Manitoba Hydro’s operations, including short-term 
operations such as plant cycling. The level of additional analyses in Phase II varies across the ROI based 
on the complexity of the hydraulic zone and the availability of data to conduct detailed analyses of change 
over time. Phase II includes an in-depth analysis of hydrological conditions which, in some cases, 
includes simulating water levels and flows that would have occurred without hydroelectric development to 
better understand the impact of hydroelectric development. Phase II also includes detailed mapping of the 
flooded areas and other permanent infrastructure associated with hydroelectric development. 

For shoreline erosion and sedimentation, to the extent possible, pre-hydroelectric development erosion 
and sedimentation conditions are described in terms of erosion rates, sediment transport and sediment 
deposition. Post-hydroelectric development conditions are described in terms of the same parameters 
while identifying, to the extent possible, sediment sources/sinks and processing additional information 
related to substrate material type, distribution and sedimentation rates. 

The information presented was derived largely from a review of the available literature documenting the 
findings of the various water quality and erosion monitoring programs undertaken by several 
organizations at different times over the last 40 years. A summary of the results has been presented in 
the chronological order in which the studies were undertaken to aid the reader in the identification and 
understanding of temporal changes. 

Historical information related to erosion has been augmented with the analysis of Landsat satellite 
imagery and air photos. The analysis of Landsat imagery has allowed for the identification of areas that 
have been subjected to increased erosion since development. Air photo analysis has generally been used 
to document erosion amounts in areas where the rates have been lower, and it has been used to 
document changes in erosion rates pre- and post-hydroelectric development. 
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1.3.6 Approach to Water and Land 
This Phase II Report provides an assessment, to the extent possible, of the effects of past hydroelectric 
developments on the aquatic and terrestrial environments. Where possible, a quantitative description of 
the effects is provided and where sufficient data are not available, a qualitative description is provided. 
Where there are large data gaps and neither quantitative nor qualitative descriptions of the cumulative 
effects of hydroelectric developments are possible, a description of the current state of the environment 
based on recent monitoring information (e.g., CAMP) is provided, where available. 

Topics that reflect key ecological and social concerns, or are of key importance to the people living in the 
area, were selected to focus the assessments for the Water and Land sections and to represent the 
overall effects of hydroelectric developments in the ROI. 

Selection of RSCs was based on one or more of the following: 
• overall importance/value to people as identified by residents in the ROI through various forums 

(e.g., CEC Hearings, ATK reports from the First Nations, NFA Claims); 
• umbrella indicator (an indicator that represent changes for a broad group of species and one or more 

ecological pathways); 
• importance/value to overall ecosystem function; and 
• known to be susceptible to direct or indirect effects from hydroelectric developments. 

A preliminary list of RSCs for the aquatic and terrestrial components was provided in Phase I to help 
focus the RCEA. The list of RSCs was discussed between Manitoba and Manitoba Hydro after the Phase 
I document had been reviewed. The list of aquatic RSCs remained unchanged and two Land RSC sub-
components were not pursued (see below). It was noted that while the linkages between hydroelectric 
development and some RSCs may be tenuous, they would be included and discussed due to their 
importance to some of the affected communities and to the people of Manitoba as a whole. 

The two Land RSC sub-components not pursued further in Phase II were forest birds and terrestrial 
furbearers. The rationale for not including forest birds and terrestrial furbearers is primarily due to a lack 
of data for comparative purposes. Long-term population data are not available for forest bird populations 
in the area. Where information regarding some local populations exists, these data are relatively recent, 
since the period of hydroelectric development. Secondly, effects on their habitat in most of the RCEA ROI 
have been quite limited, and the terrestrial habitat and intactness RSCs provide an adequate proxy for 
effects on this group. Additionally, as a group, these species are of lesser concern to local communities 
than the bird RSCs that were assessed It is clear that boreal forest bird habitat has been affected by 
hydroelectric developments, but given the overall level of terrestrial intactness, the greatest impacts to 
birds overall have likely occurred in the riparian zones affected by flooding or de-watering. Therefore, 
given their importance to local people, the RCEA evaluates the effects to waterfowl and colonial 
waterbirds for this assessment. 

With further research, it became evident that there are few to no population data available for terrestrial 
furbearers in Manitoba, and limited information regarding their distribution within the ROI. Historical 
accounts from Natural Resource Officers and from trappers provide some indication of general trends; 
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however, given the number of other factors that can also influence trapping catches (such as price), the 
trapping record is not a reliable information source on which to base a quantitative assessment. 
Furthermore, a habitat-based approach would be challenging for terrestrial furbearers across the breadth 
of the RCEA ROI, given the paucity of information regarding their distribution and ranges. While some 
terrestrial habitat has been affected by hydroelectric development, given the overall level of terrestrial 
intactness (Section 6.2), the greatest impacts on furbearers have likely resulted within the riparian zones 
affected by flooding or de-watering. Therefore, the effects assessment for furbearers focuses on aquatic 
furbearers, using beaver as the focal species. 

A list of RSCs and the rationale for their selection are provided in Table 1.3.6-1 (Water) and Table 1.3.6-2 
(Land) below. 
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Table 1.3.6-1: List of Regional Study Components for Water  

Major 
Ecosystem 

Regional Study 
Component 

Rationale 

Water Water Quality Water quality affects the ability of the aquatic environment to support aquatic 
life. It is also important to the people who live in the area as a source for 
drinking water, transportation, recreation, and aesthetics.  
Value to people: yes; Umbrella indicator: yes; Ecosystem Function: yes; 
Susceptible to hydroelectric effects: yes 

Fish Community Fish communities were selected due to their ecological importance, as an 
indicator of aquatic habitat changes, and their importance to the commercial 
and domestic fisheries in northern communities. The fish community as a 
whole was examined and an additional emphasis was placed on two focal 
species: Lake Whitefish and Walleye due to their importance to the 
commercial and domestic fisheries. In some areas where specific species 
have special importance (e.g., brook trout in Area 2) they are dealt with in 
more detail under the fish community.  
Value to people: yes; Umbrella indicator: yes for some species; Ecosystem 
Function: yes for the fish community as a whole; Susceptible to hydroelectric 
effects: yes 

Lake Sturgeon Lake Sturgeon was selected as they are culturally important to First Nation 
members, are a favoured domestic food item in many communities, are a 
species of conservation concern, and are particularly sensitive to many 
human activities including hydroelectric development.  
Value to people: yes; Umbrella indicator: no; Ecosystem Function: no; 
Susceptible to hydroelectric effects: yes 

Mercury in Fish 
and Fish Quality 

Mercury in fish flesh was selected due to the importance of fish to the 
commercial and domestic fisheries in the impacted communities and the 
effect of mercury on the suitability of fish for consumption (due to the risk to 
human health). Fish Quality (which will be dealt with separately from 
mercury) refers primarily to the taste, texture and palatability of the fish as 
well as the number of cysts of Triaenophorus crassus in Lake Whitefish, 
which affects their market price.  
Value to people: yes; Umbrella indicator: no; Ecosystem Function: no; 
Susceptible to hydroelectric effects: yes 

Beluga and 
Seals 

Beluga and seals were selected due to their importance to a variety of 
stakeholders, including commercial tourism operators and all Manitobans. 
Beluga is also a species of conservation concern. These two species are 
dealt with separately as the pathways of effects are different in several 
areas.  
Value to people: yes; Umbrella indicator: yes; Ecosystem Function: yes; 
Susceptible to hydroelectric effects: yes 
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Table 1.3.6-2: List of Regional Study Components for Land 

Major 
Ecosystem 

Regional Study 
Component 

Rationale 

Land Terrestrial 
Habitat 

Terrestrial habitat was selected because some habitat types are especially 
important for social and ecological reasons and because human induced 
changes to terrestrial habitat are a key pathway for effects on the entire 
terrestrial ecosystem.  
Value to people: yes; Umbrella indicator: yes; Ecosystem Function: yes; 
Susceptible to hydroelectric effects: yes. 

Intactness Intactness was selected because it is often used as an overall indicator of 
cumulative effects on ecosystems and on wildlife habitat in environmental 
assessment and monitoring. Reducing intact areas can weaken ecological 
connections, and reduce biodiversity and resilience.  
Value to people: yes; Umbrella indicator: yes; Ecosystem Function: yes; 
Susceptible to hydroelectric effects: yes. 

Birds (waterfowl 
and colonial 
waterbirds) 

Waterfowl: are important to resource harvesters and are linked to the health 
of wetland habitats and lower food chain levels. They can be substantially 
affected by hydroelectric development through the flooding of habitat, water 
level fluctuations, line strikes, and increased predation along rights-of-way. 
Value to people: yes; Umbrella indicator: no; Ecosystem Function: no; 
Susceptible to hydroelectric effects: yes 
Colonial waterbirds: some species use rare or uncommon environmental 
features for breeding and protection from predators; they are good indicators 
of aquatic ecosystem health. Flooding and water level fluctuations can result 
in population and habitat effects; some species are also vulnerable to 
collisions with man-made structures (e.g., line strikes).  
Value to people: yes; Umbrella indicator: some species; Ecosystem Function: 
no; Susceptible to hydroelectric effects: yes. 

Furbearers Aquatic furbearers are important to the people who live in the area as a 
source of income and food. They are negatively affected by hydroelectric 
development (e.g., flooding, water level fluctuations, and stream crossings). 
Value to people: yes; Umbrella indicator: no; Ecosystem Function: some 
species; Susceptible to hydroelectric effects: yes. 

Caribou Caribou are an important symbol of Canadian wilderness, important to 
Aboriginal peoples and can be sensitive to disturbance of the landscape. 
Their specialized habitat needs may not be well captured by other land 
RSCs. They are a species of conservation concern and can be affected 
particularly by loss of primary habitat (e.g., for calving and rearing).  
Value to people: yes; Umbrella indicator: no; Ecosystem Function: no; 
Susceptible to hydroelectric effects: yes. 

Moose Moose were selected primarily because of their importance to local First 
Nations, as well as for their sensitivity to habitat fragmentation and increased 
access for predators and hunters.  
Value to people: yes; Umbrella indicator: yes; Ecosystem Function: yes; 
Susceptible to hydroelectric effects: yes. 

Polar Bear Polar bear were selected as they are an iconic species that support 
commercial tourism operations and have a high, intrinsic value to 
Manitobans. Polar bear is also a species of conservation concern. However, 
direct linkages to effects from hydroelectric developments are limited.  
Value to people: yes; Umbrella indicator: no; Ecosystem Function: yes; 
Susceptible to hydroelectric effects: yes. 
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1.3.6.1  Selection of Indicators and Metrics for Water and Land 
The RCEA Phase I Report noted that Manitoba and Manitoba Hydro would work together to develop 
indicators and metrics for the Water and Land RSCs. Manitoba and Manitoba Hydro held several 
meetings/workshops to identify the appropriate indicators and metrics for each RSC. 

Environmental indicators have been used for several decades by numerous organizations to assist in 
determining the health of the environment. The definition of an environmental indicator has been provided 
in numerous reports (e.g., the Organization for Economic Cooperation and Development [1994] and the 
United Nations [1997]). Environment Canada’s current website (2011) defines an indicator as “Signs or 
symptoms of changes in the health of an individual or community.” 

In a similar manner, the indicators selected for the RSCs are aimed at describing/characterizing, in a 
measurable way, the state of that RSC. In most cases, no single indicator is sufficient for any given RSC; 
rather, a number of indicators are used to provide complementary information that can suggest the overall 
state of health for the RSC under study. In using this approach, the RCEA aims to meet its key objectives 
of assessing the effects of hydroelectric development and of determining the current quality of the 
environment. 

During the selection of indicators, the following were considered: 
• does the indicator assist in determining the health or condition of the RSC; 
• is the indicator measureable; 
• is there sufficient information available on the indicator to make it useful in determining the condition 

of the RSC; and 
• is the indicator easy to understand and meaningful to the general public. 

Metrics were also identified to assist in determining changes to the indicators. Metrics were defined as the 
“tools or methods used to measure changes in the indicators”. For example, abundance is an indicator for 
fish communities and catch-per-unit-effort (presented as the number of fish caught in a standard gang of 
gillnets over a 24-hour period) is one of the methods/metrics used to measure changes to the indicator 
over time. 

The indicators for each RSC and their related metrics, along with a rationale for their selection, are 
described in Sections 5.1.2.3 (Water) and 6.1.2.3 (Land).  
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1.3.6.2  Selection of Benchmarks and Thresholds for Water and 
Land 

The Terms of Reference for the RCEA (Appendix 1A) state that the current quality of the environment will 
consider “available thresholds and benchmarks”. The CEAA Practitioner’s Guide (Hegmann et al. 1999) 
describes thresholds as: 

“… limits beyond which cumulative change becomes a concern, such as extensive disturbance to a habitat 
resulting in the rapid collapse of a fish population, or when contaminants in soil suddenly appear in potable 
water sources.  Thresholds may be expressed in terms of goals or targets, standards and guidelines, 
carrying capacity, or limits of acceptable change, each term representing different combinations of scientific 
data societal values.” 

Hegmann et al. (1999) also state that: 

“There is not … always an objective technique to determine appropriate thresholds, and professional 
judgement must usually be relied upon. When an actual capacity level cannot be determined, analysis of 
trends can assist in determining whether goals are likely to be achieved or patterns of degradation are likely 
to persist.” 

Given that there are currently almost no established thresholds for the RSCs specific to the ROI, and that 
development of such thresholds could not be completed within the timeline of the RCEA, Manitoba and 
Manitoba Hydro agreed that the assessment would focus on comparison to benchmarks. 

Benchmarks form a standard or point of reference against which things may be assessed. In general, 
benchmarks are set in relation to changes or levels of indicators that could be indicative of negative 
effects. The selection of the appropriate benchmark depends on the intent of the assessment. In the case 
of the RCEA, benchmarks were selected to provide an index of the degree of change; and/or an index of 
environmental quality. 

The selected benchmarks were developed based on the following: 
• the degree of change that has occurred between pre-hydroelectric development conditions and 

post-hydroelectric development conditions; 
• the Manitoba Water Quality Standards, Objectives and Guidelines; 
• the Canadian Water Quality Guidelines for the Protection of Aquatic Life (PAL); 
• the federal recovery strategy for boreal woodland caribou in Canada (Environment Canada 2012); 
• whether an RSC (e.g., moose) is increasing, decreasing, or stable; 
• use of models/scientific literature to determine relative condition for key parameters; 
• changes outside the limits of natural variation; 
• how the RSC compares to an RSC in a non-affected waterbody in a similar geographical area;  
• whether the RSC is able to continue to support Fisheries Management Objectives (e.g., able to 

continue to support a commercial fishery); and 
• professional judgement. 
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1.3.7 Study Limitations 
The challenges associated with conducting a retrospective cumulative effects assessment for an area the 
size of the ROI and for a period spanning several decades are noted in the Terms of Reference. Although 
there is an extensive body of information available, the utility of the information in quantifying or even 
qualitatively describing the cumulative effects specific to hydroelectric developments is limited for some 
aspects considered in the RCEA by the following: 
• Past and current EA practices have changed substantially over time. The approach to EA, the types 

and quantity of data collected, and follow-up monitoring is substantially greater for current projects 
than it was in the 1960s and 1970s. This mean there is often a lack of pre-development data 
available, which precludes the ability to conduct quantitative, comparative assessments of 
post-hydroelectric development changes for some topics included in the RCEA. 

• Comparisons of pre- and post-hydroelectric development data may be hindered by analytical or 
equipment changes that have occurred over time (e.g., changes in soil or water quality detection 
limits). 

• Differences in the types of studies conducted can make comparisons difficult (e.g., resource 
management studies often target key fish species to monitor their abundance at specific locations 
over time while impact assessment studies set nets randomly to determine habitat use by the broader 
fish community). 

• Data may be available at significantly different spatial scales, so that the information that can be 
derived is not comparable (e.g., among some air photos or satellite images). 

• There are often insufficient data to quantify the effects on some RSCs, particularly those components 
that do not have a direct commercial value (e.g., information on population size and distribution of a 
species). 

• The ability to quantify the effect of hydroelectric developments may be masked by the effects of other 
projects and activities (e.g., the loss of land due to clearing for hydroelectric developments in an area 
with large scale forestry operations). 

• Some of the species included as RSCs have a broad home range and may be affected more by 
developments outside, rather than inside, the ROI (e.g., many songbirds migrate to areas in Central 
and South America). 

• Quantifying the effects of hydroelectric developments on species that are harvested either 
commercially (e.g., aquatic furbearers) or domestically or for sport (e.g., moose) is difficult as 
populations will reflect the level of harvest which is often linked to economics (e.g., fur prices) or 
resource management decisions (e.g., changes in harvest quotas). 

• Depending on the data sources, while it may be possible to quantify the cumulative effects of all 
developments over the period on an RSC, it may or may not be possible to separate out the 
proportion of those effects resulting specifically from hydroelectric development (e.g., in the change in 
a population of animals). 

Despite these limitations, which are common in assessments spanning a long period, the best information 
available has been used for this assessment.
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1.4  Next Steps 
Following conclusion of the Phase II report and the public outreach program, Manitoba and Manitoba 
Hydro will review all of the RCEA documents, the outcomes of the public outreach program, as well as 
current monitoring and planning/licensing initiatives and consider the appropriate next steps. Efforts will 
be made to develop next steps in a comprehensive and coordinated fashion. Next steps will be outlined in 
a final RCEA Next Steps document, available in spring 2017. 
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akManitoba
Hydro

360 Portage Ave • Winnipeg Manitoba Canada • R3C 0G8
Telephone / N’ de téléphone (204) 360-3690 • Fax / N” de teldcopicur: (204) 360-6135

wabrown@hydro.mb.ca

2014 05 27

Environmental Assessment & Licensing Branch
Manitoba Conservation and Water Stewardship
Suite 160- 123 Main Street
Winnipeg MB R3C 1A3

Attention: Ms. Tracey Braun

Dear Ms. Bnun:

Re: Letter of Conflrmation for Regional Cumulative Effects Assessment

By way of this ]eller, both Manitoba and Manitoba Hydro confirm that they are in agreement with the
attached final Terms of Reference to conduct a Regional Cumulative Effects Assessment (RCEA) of
hydro-electric developments that includes the Nelson, Bumtwood, and Churchill River systems, as
defined below and in the Terms of Reference.

The RCEA is being conducted in two phases mid is designed to address Recommendation 13.2 of the
Clean Environment Commission Report on Public Hearing for the Bipole 111 Project. In his letter of
August 14, 2013, the Minister of Conservation and Water Stewardship specifically committed to
implementing this recommendation, which states:

“Manitoba Hydro, in cooperation with the Manitoba Government, conduct a Regional Cumulative
Effects Assessment for all Manitoba Hydro projects and associated infrastructure in the Nelson
River sub-watershed; and that this be undertaken prior to the licensing ofany additionalprojects
in the Nelson River sub-watershed after the Bipole Ill project.

It is planned that the final RCEA report will be available in late fall 2015. It will be retrospective in
nature and will:

• identify, describe and acknowledge the cumulative effects of past Hydro developments;

• describe the current state of the environment in areas affected by Manitoba L-Iydros system;
and,

• describe a process for continued monitoring of and reporting on the state of the environment
into the future.

The finai RCEA report wi]l be based on a review and synthesis of past and ongoing studies and
monitoring programs, and will include both lechnical science and Aboriginal Traditional Knowledge to
the extent that each is available.



Ms. T, Braun
Page 2

It is inrended that an interim product will be available in late May 2014 to demonstrate proEress
towards the overall RCEA and to provide an early identification of the studies and information being
gathered to undertake the final RCEA, and the methods to be employed for the assessment

Manitoba and Manitoba Hydra are further committed to implementing an appropriate public
engagement process. This engagement process w,itl be determined following submission of the interim
report and will include opportunities for Aboriginal and other communities in the Region of Interest, as
well as other interested parties, to provide their perspectives on the cumulative effects of hydroelectñc
development in the Region of Interest.

Confirmed this day of May, 2014;

Manitoba Hydro
Per:

Envrøo,tf L’cc.s”j ‘““i Pro factcmi

Confirmed this 27 day of May, 2014:

/7

r — , — /Jec,-

Govemmecdof Manitoba
Per:

v —ti’
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Terms of Reference 

Joint Approach to Undertaking a Regional Cumulative Effects Assessment for Hydro 
Developments as per Recommendation 13.2 of the Clean Environment Commission 

(CEC) Bipole III Report 
Manitoba Conservation and Water Stewardship and Manitoba Hydro 

 

Background 
 

The 2013 Clean Environment Commission (CEC) Bipole III Report included a list of 
non-licensing recommendations to be carried out jointly by Manitoba Hydro (MH) and the 
provincial government. On behalf of government, the Minister of Conservation and Water 
Stewardship (CWS) committed to implementing these recommendations.  
 

These Terms of Reference provide a proposed approach to addressing one of the CEC’s 
non-licensing recommendations, specifically number 13.2, which states:  
 

“Manitoba Hydro, in cooperation with the Manitoba Government, conduct a 
Regional Cumulative Effects Assessment for all Manitoba Hydro projects and 
associated infrastructure in the Nelson River sub-watershed; and that this be 
undertaken prior to the licensing of any additional projects in the Nelson River 
sub-watershed after the Bipole III project.”    

 
The CEC report details the rationale for this recommendation. In short, during the Bipole 

III hearings, some communities expressed concerns regarding effects they have experienced, and 
continue to experience, as a result of existing MH projects. The CEC noted that “…it became 
apparent that past hydro-electric developments in northern Manitoba have had a profound impact 
on communities in the area of these projects, as well as on the environment upstream and 
downstream.” Similar concerns were identified in the CEC’s 2004 “Wuskwatim Generation and 
Transmission Projects” hearing report.  

 
On October 17, 2013, the CEC heard motions from participants in the Keeyask CEC 

process who were requesting that the Keeyask Generation Project hearing be delayed until the 
recommended regional cumulative effects assessment is complete. As part of this motions 
hearing, the CEC noted the volume of study that has been completed to date by Manitoba Hydro 
in the Nelson River region and suggested that Recommendation 13.2 could readily be satisfied 
by pulling together and analyzing this information, rather than undertaking new field work or 
seeking new information. 

 
Consistent with the Recommendation 13.2 and comments made by the CEC on October 

17, 2013, these terms of reference will: 
 

 identify the challenges ahead in making such an assessment decades after the 
developments have occurred; 

 identify the scope of the study to address recommendation 13.2; 



 describe the approach to be used to address the challenges while still meeting the 
intent of the recommendation; 

 outline the work tasks to be done, who will have the accountability for each task and 
the timelines for completion;  

 describe the desired end product; and, 
 set out how the process will be managed between the Manitoba government and MH.  

 
Challenges and Scope 
 

Manitoba Hydro’s major northern developments include the Churchill River Diversion 
(1976), Lake Winnipeg Regulation (1976), Kelsey Generating Station (G.S.) (1961), Kettle G.S. 
(1974), Long Spruce G.S. (1979) Limestone G.S. (1992) and Bipole I and II (1971 and 1978). 
These developments were assessed, designed, and constructed to meet the environmental 
assessment (EA) requirements of the time. Over the many ensuing years, EA practices and 
assessment procedures have evolved to where they are today. 

 
The key differences between past and current EA practices are: the analysis of whole 

ecosystems; cumulative effects/impacts assessment; and, the collection of pre-development data 
that would be used to provide the context from which to measure future environmental impacts. 
As a result, establishing a pre-development condition from which to evaluate cumulative impacts 
will be a challenge in addressing the CEC’s recommendation. This is not uncommon in cases 
where areas were developed many decades past. 
 

In addition to assessing cumulative impacts over time, the CEC’s recommendation refers 
to assessing these impacts over space, i.e., regionally. Regional cumulative assessments are 
typically used as a government’s tool to facilitate broad, long-term planning decisions regarding 
a range of development options for a prescribed area or basin. In the case of the Nelson River 
sub-watershed, such planning decisions were made over forty (40) years ago and any impacts 
that may have resulted are largely irreversible at this point in time and/or the environment has 
now adapted.  

 
Notwithstanding these challenges, the Manitoba government and MH will provide the 

best information possible to satisfy the objectives of the CEC’s Bipole III recommendation 13.2.  
Also in terms of scope, it is proposed to include areas beyond that identified in the CEC 
recommendation to include the Churchill, Burntwood and Nelson river systems.  
 
Work Steps, Approach to the Study and Accountability 

 
Given the above, Manitoba and Manitoba Hydro believe that the best option to address 

Recommendation 13.2 is the development of a plain language “Regional Cumulative Effects 
Assessment for Hydro Developments on the Churchill, Burntwood and Nelson River Systems” 
that describes environmental change over time as a result of previous hydro development, 
including impacts, mitigation measures, community issues, compensation and the current quality 
of the environment. The report will be based on a review and synthesis of past and ongoing 
studies and monitoring programs. The proposed region of study is greater than that identified in 
the CEC report.  



 
Specifically, the final report would: 
 

 identify, describe and acknowledge the cumulative impacts of past Hydro 
developments; 

 describe the current state of the environment in areas affected by Manitoba Hydro’s 
system; and, 

 describe a process for continued monitoring of and reporting on the state of the 
environment into the future. 

 
The report would use and incorporate, to the extent possible, attributes of contemporary 

environmental effects assessment and post-project assessment methodology. This type of 
assessment would be very similar to the approach taken from the documents currently being 
prepared by Manitoba Hydro at the CEC’s request for the review of the application for 
finalization of the Water Power Act licence for Lake Winnipeg Regulation. 

  
Phase One 
 

The first phase will be to develop a plain language report entitled “A Response to 
Recommendation 13.2 – Phase 1: A Summary of Environmental Results” that summarizes and 
describes what is known about the environment in areas affected by hydroelectric developments 
that are associated with the lake Winnipeg Regulation and Churchill River Diversion areas. 
Using text and matrices, it would include: 

 
 A description of all projects/facilities and key points such as area flooded, area of land 

affected, etc. 
 A discussion of the history of Settlement Agreements. 
 The preparation of a bibliography of all existing information on the environmental effects 

associated with hydro development in the Nelson River basin area including effects 
associated with CRD, LWR, Kelsey, Kettle, Long Spruce, Limestone, Radisson, Henday, 
Bipole I and II and other transmission components, and all related infrastructure such as 
water control structures and roads. 

 A compilation, synthesis and summary of this information in text format and in matrices. 
This will essentially provide an organized (by topic and region) summary of all available 
environmental effects from existing studies. 

 A summary of current monitoring information collected since 2008 by Manitoba and 
Manitoba Hydro’s Coordinated Aquatic Monitoring Program (CAMP) and the long term 
monitoring program associated with Bipole III. 

 Development of metrics, where feasible, of ecosystem health (by Manitoba) to enhance 
the assessment of information and data during Phase II and based on jointly agreed to 
regional study components. 

 Preparation and submission of an interim report. 
 Manitoba and Manitoba Hydro will work together to collect, summarize and document 

what has been learned through past and current consultation and Aboriginal Traditional 
Knowledge processes. 

 



The consolidation, organization and synthesis of the vast amount of information and data 
that have been collected over the last several decades will provide the foundation for assessing 
the current quality of the environment in areas affected by hydroelectric developments associated 
with the Lake Winnipeg Regulation and Churchill River Diversion areas – primarily the 
Churchill, Burntwood and Nelson River systems. 

 
To the extent possible, attributes of contemporary environmental effects assessment and 

post-project assessment methodology will be used which will be consistent with the approach 
currently being requested by the CEC for the review of the application for the finalization of the 
Water Power Act Licence for the Lake Winnipeg Regulation. 
 

Accountability for the preparation of the Phase I report will be with MH; but Manitoba 
will participate jointly in collecting, summarizing and documenting what has been learned 
through past and current consultation and Aboriginal Traditional Knowledge processes. The 
Phase I “Summary of Knowledge Acquired: Phase I of a Regional Cumulative Effects Assessment 
for Hydro Developments on the Churchill, Burntwood and Nelson River Systems” will be 
completed by May 31, 2014 and submitted to the Minister of CWS on behalf of the Manitoba 
government. The initial Phase I report will provide the basis for the Phase II work. 

 
Upon receipt of the Phase I report from MH, CWS will facilitate an internal review by 

departmental experts who will be expected to provide technical expertise and recommendations 
for the assessment. It is expected that Manitoba government will provide input where appropriate 
to be considered for the enhancement of the Phase II report and will communicate this to MH in 
a consultative and collaborative manner throughout the summer and fall of 2014. 

 
Phase II 
 

Phase II would include an assessment of the environmental effects of hydro development 
based on all available existing information, and utilizing to the degree possible the attributes of 
methodologies for environmental effects assessment and post-project assessment. This 
assessment would be undertaken by MH and would include:  
 
 Pathways-of-effects diagrams to provide a visual representation of the possible linkages 

between the projects and the environment. 
 An assessment (to the extent possible) of the environmental and socio-economic effects 

to identified regional study components of previous Hydro development (based on 
available information and, wherever possible, based on pre-hydro development 
information); 

 A determination of the current quality of the environment in areas affected by Hydro 
development based on more current monitoring and assessment data and in consideration 
of available thresholds and benchmarks, as well as conditions in off-system areas, where 
applicable; 

 The identification of gaps in information; and, 
 Preparation of an Environmental Assessment and State of Knowledge Report. 

 



The report prepared at the end of Phase II by Manitoba Hydro entitled “Regional 
Cumulative Effects Assessment for Hydro Developments on the Churchill, Burntwood and 
Nelson River Systems: Final Report” is to be provided to Manitoba in October, 2015, and 
submitted to the Minister of CWS on behalf of the Manitoba government.  Upon receipt of the 
Phase II report from MH, as with the Phase I report, CWS will facilitate an internal review by 
departmental experts who will be expected to provide technical expertise and recommendations 
prior to finalizing the report. 

 
Early in Phase II, Manitoba and Manitoba Hydro will also determine the exact nature and 

design of any appropriate public engagement processes. Once determined, Manitoba Hydro will 
provide the funding required to undertake the agreed to public engagement process. 
 
Beyond Phase 2  
 

CWS and MH will continue long term monitoring efforts managed under the Coordinated 
Aquatic Monitoring Program (CAMP) and the Bipole III monitoring and reporting programs to 
ensure that the environment is sustainably managed and protected well into the future.  

 
Desired End Product 
 
 The desired end product will be a final report that addresses the intent of the CEC’s 
Bipole III hearing report Recommendation 13.2, but that also provides a consolidated, vast, and 
comprehensive collection of environmental data and community knowledge about the region. It 
is fully intended that the report will be a resource for government and all Manitobans on the state 
of the environment in this resource and heritage-rich part of the province. 
 
Process for Collaboration 
 
 The CEC recommended that the assessment be done in cooperation between MH and the 
Manitoba government. Although the major portion of report preparation will be the 
responsibility of MH, CWS, on behalf of the Manitoba government, will facilitate regular and 
ongoing input from internal experts as needed throughout each phase of the study (e.g., wildlife, 
fisheries, Heritage resources, forestry, etc.) and will contribute available information from its 
records to complete the study. 
 
 It is anticipated that a small project management team consisting of representation of 
both MH and CWS will be established and will meet on a regular basis to check milestones, 
schedules, and to discuss/resolve issues that may arise. The management team will be co-chaired 
by MH and CWS. 
 
 The management team, through their CWS members, shall request issue-specific 
technical meetings be held as needed with representatives from the relevant program areas to 
discuss findings, review technical options, interpret monitoring data, and discuss analyses and 
recommendations and seek government support/direction as necessary. As mentioned above, 
CWS will formally facilitate an internal review of both the Phase I and Phase II reports. 
 



Timeline 
 
 The total length of the study is anticipated to be from January 2014 through October 
2015. Work going beyond the submission of the final Phase II report can be determined outside 
of these Terms of Reference. An estimated summary of the timelines is provided below. It is 
possible that these dates may change based on the outcomes of Phase I and implementation 
experience during the course of Phase 2. 
 
TASK ACCOUNTABILITY BY WHEN 
Finalize Terms of Reference MH and CWS Jan. 24, 2014 
Submit Phase I report to CWS MH May 31, 2014 
Facilitate TAC review of Phase I report CWS Jul. 31, 2014 
Project progress/management meetings CWS and MH Ongoing 

(monthly) 
TAC meetings CWS and MH As needed 
Public Engagement TBD TBD 
Submit Phase II report to CWS MH Oct. 31, 2015 
Facilitate TAC review of Phase II report CWS Nov. 30, 2015 
Finalize Phase II report   Dec. 31, 2015 

 
 
 

 
 
May 2014 
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