4.3  Environmental Effects and Significance

4.3.1 Integral Ecosystem Components

The CEA Act defines “environment” as 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 paragraphs (a)
and (b);”

The CEA Act goes on to define “environmental effect” to mean, in respect of a project:

“(a) any change that the project may cause in the environment, including any effect of any
such change on health and socio-economic conditions, on physical or cultural heritage, on
the current use of lands and resources for traditional purposes by aboriginal persons, or on
any structure, site or thing that is of historical, archaeological, paleontological, or

architectural significance, and
(b) any change to the project that may be caused by the environment, whether any such

change occurs within or outside Canada.”

These definitions provide guidance for the selection of the Integral Ecosystem Component (IEC)
set for the assessment of prairie grain road projects. IECs were selected to represent a group of
environmental variables consistent with the definitions in the CEA Act. 1ECs selected for the
purposes of the MCSR include:

. airshed

. soils

. vegetation

. watershed

. groundwater

. wildlife

. socio/economic

A brief background discussion of each IEC, the potential environmental effects of project
activities, and the specific ecosystem components potentially affected by project activities,

follows.

Airshed
Project activities have the potential to affect ambient air quality and contribute to greenhouse

gases as a result of emissions. Noise and dust created during project implementation have the
potential to affect wildlife and other land users.
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Soils
Improper soils handling procedures can lead to mixing of productive topsoil layers with poor
quality subsoils. Project activities may result in to damage to vegetation, soil compaction and a
subsequent decrease in agricultural productivity. Damage to vegetation, or failure of reclamation
measures can result in exposed soils and subsequent erosion problems. The use of machinery
during project implementation could potentially result in spills of fuels or chemicals and the
contamination of soils.

Vegetation
Native and non-native vegetation can be directly impacted by road upgrade activities through
deliberate measures required in order for the project to proceed e.g., clearing of timber or brush.
Native grasslands, riparian arcas and wetland habitats and rare or threatened plant species may be
particularly vulnerable to construction disturbance or habitat destruction. Impacts to vegetation
can directly affect the quality of aquatic and wildlife habitat through loss of cover, feeding
habitat, changes in temperature etc. Project activities also have the potential to affect economic
values related to vegetation including those of harvestable timber, non-native pasture lands, and
cultivated lands.

Watershed
Project activities have the potential to impact negatively on water quality through potential
increases in sedimentation or chemical contamination. Such impacts can also directly affect the
quality of aquatic and riparian habitats for wildlife. Changes to surface flows and runoft patterns
caused by project activities may affect the quality and quantity of surface water sources. In some
cases this may lead to a decrease in water resource availability for consumptive human use or for
fish and wildlife use. In other cases flooding of new or sensitive areas may occur as the result of
project design or activities. Changes to watercourse crossing structures or new crossings may
impact the navigability of waterbodies.

Groundwater
Most road projects are not likely to affect groundwater sources except in the event of
encountering very shallow aquifers or high water tables. The potential significance of such
impacts, however unlikely, is of concern particularly in the case of potential contamination and
resultant impacts on other users. Contamination could potentially occur as a result of accidental
spills or equipment malfunctions, or as the result of exposure of shallow groundwater features to
surface water sources or runoff (e.g. biological or chemical contamination potential i.e.
herbicides, pesticides).

Wildlife
Indirect impacts to aquatic and wildlife habitat have been previously outlined with respect to
impacts to other IECs. Direct impacts to wildlife survival rates and habitat structure can also be
caused by project activities through habitat alteration, disruption or destruction. Many species,
especially rare or threatened species, have very specific habitat requirements related to specific
life cycle phases e.g. nesting habitat vs feeding habitat. Destruction or disturbance of these
habitats through project activities can indirectly affect species mortality or survival rates and
reproductive success. Timing of project activities to avoid sensitive time periods associated with
wildlife habitats adjacent to a project site is often sufficient to avoid significant impacts. Actual
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destruction of habitat features is difficult to mitigate even when habitat compensation or
remediation action is taken.

Socio/economic
Project activities have the potential to damage or destroy unidentified historical or cultural
resources e.g., native, archaeological, paleontological sites, especially on previously undisturbed
sites. Apart from impacts on soils, project activities affecting native and non-native vegetation
may have direct impacts on agricultural productivity including the degradation of pasture lands
and crop damage. Landowners or other users including lease holders, and adjacent residential
and recreational users may be impacted or inconvenienced by project activities including noise,
dust, and impaired travel or access.

Most road projects are unlikely to affect the current use of lands for traditional purposes by
aboriginal persons since they take place within current right-of-ways. Projects that are likely to
affect aboriginal lands or lands currently used for traditional Aboriginal purposes do not fall
within the scope of the MCSR.

4.3.2 Project/Environment Interactions

The scope of the class screening was developed with the intention of focusing assessment work
on relevant issues that have the potential to result in significant adverse environmental impacts.
The potential magnitude of environmental effects before mitigation associated with each
potential project/environment interaction was evaluated using a project/environment interaction
matrix (Table 4.1).

A qualitative assessment of the potential magnitude of environmental effects before mitigation
was applied to each potential interaction as follows:

Negligible - activity likely has no project/environment interactions of consequence

Low - environmental effects likely limited to the duration of work; impacts occur in the
immediate area of work

Medium - environmental effects may extend beyond the duration of work however the

likely temporal scope is definable; impacts likely occur in the immediate area or
within close proximity of the work site

High - project activity may have long lasting or permanent effects; impacts may affect
environmental components some distance from the immediate project area
Positive - project activity has a net beneficial effect on the environment.

Note: This qualitative scale was developed with reference to criteria used for determining
significance in the Responsible Authorities Guide to the Canadian Environmental
Assessment Act s7.1.3.

Project activities considered to have a negligible potential impact on the environment or a net

positive impact were not included within the scope of environmental assessment. Project
activities assessed as low, medium or high were included within the scope of the environmental
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assessment. The matrix was also used to assess the potential impact of the environment (climatic
variables) on the project — these impacts were assessed using the same qualitative scale as other
interactions.

Significant Effects
For the purposes of the MCSR significant environmental effects are defined as effects that would
result in a long-lasting or permanent, harmful alteration, disruption or destruction of IEC
composition(species richness, abundance), structure(integrity of biophysical components and
patterns, wildlife habitat characteristics) or function(supply and quality of natural resources,
wildlife lifecycle requirements).

Project/environment interactions where the potential magnitude of environmental effects is rated
as low or medium are not expected to result in significant environmental effects. The duration of
potential environmental effects is generally predictable and the mitigation of environmental
effects is considered to be manageable in terms of geographic extent. Standard best management
practices as outlined in the MCSR (refer to Standard Contract Mitigation - Appendix B) will
ensure to mitigate the predicted environmental effects to levels that are not significant.

Standard best management practices may not be sufficient to fully mitigate project/environment
interactions where the potential magnitude of environmental effects is rated as high, The
duration and geographic scope of potential environmental effects is often uncertain and there is a
realistic possibility of incurring significant environmental effects without taking into account site
specific environmental characteristics. Additional analysis of project/environment interactions
where the potential magnitude of environmental effects is rated as high is facilitated through the
CSPR. In these cases additional mitigative measures may be necessary in order to limit the
potential for significant environmental effects. Residual impacts are those impacts still
remaining after all appropriate mitigation has been implemented. Evaluation of the significance
of residual effects is facilitated through the CSPR on a project-specific basis (see Section 6 for
details on the application of the Class Screening Project Report).
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4.3.3 Effects of the Environment on the Project

Under the CEA Act, an environmental assessment must consider the potential effects the
environment may have on a project as part of the evaluation of environmental effects. Potential
effects of the environment on prairie grain road projects include:

. Precipitation, wind and flood events that can affect the physical integrity of prairie grain
road infrastructure;

. Climatic variables that may combine with project impacts on other IECs to exacerbate the
magnitude or the significance of impacts;

. Extreme weather events that may increase the rate of soil erosion, the transport of

contaminants into soils, surface water, and groundwater sources, and affect erosion
control and reclamation efforts;

. Drought conditions that may also affect the success of reclamation and revegetation
effort; and,
. Frozen soil conditions that may make the separation of topsoils and subsoils difficult or

impossible increasing the potential significance of project activities on agricultural
productivity and revegetation.

The issues that have been identified in this section are considered to be mitigable through proper
design and siting practices and standard operating, maintenance and repair procedures.

4.4  Environmental Effects and Mitigation

Mitigation tables were developed for each project category and project phase as outlined in
Section 3 - road upgrades, bridge deck modifications, borrow and aggregate pits, asphalt plants
and culvert replacement or installation (Table 4.2). Mitigation measures were developed based
on the specific predicted impacts of project activities on Integral Ecosystem Components as
identified in the Project/Environment Interaction Matrix (Table 4.1). Mitigation was not
specified for projects with likely negligible environmental effects as identified in the matrix.

Mitigation measures specified are a compilation of best management practices from a variety of
sources including appropriate federal guidelines, provincial standards and guidelines, and
industry guidelines and practices.

Mitigation measures outlined in the tables have been re-worded into language appropriate for
incorporation into contribution agreements and/or construction contracts (herein referred to as
Standard Contract Mitigation - see Appendix B). Compliance with Contract Mitigation and any
additional mitigation measures as specified in the CSPR will be a condition of all Contribution
Agreements between PFRA acting on behalf of the Minister of Agriculture and Agri-Food
Canada, and prairie grain road project proponents.

36



4.5 Accidents and Malfunctions

The likelihood of accidents and malfunctions occurring that would cause negative environmental
impacts is minimal, as prairie grain road project activities are routine and their effects
predictable. Examples of unlikely accidents and malfunctions include: heavy rains that could
lead to unexpected erosion and sedimentation of waterbodies; equipment failure and breakdown;
spills of asphalt, paint, herbicides, fuel and salt from equipment operation that could contaminate
waterbodies and land areas. Equipment breakdown during construction could delay the project
sufficiently that the project could not proceed during times of increased environmental sensitivity
(such as peak fish migration or breeding season).

However, ensuring proper siting and design measures, source controls, appropriate timing of
construction and standard operating maintenance and repair procedures, following Workers
Compensation Board regulations and preparing emergency plans and maintaining emergency
equipment on site will help to overcome these situations and be able to mitigate these issues.
Regardless of the extent of malfunctions and accidents, the negative impact from these small
scale projects would be short-lived and minimal.

4.6 Consideration of Cumulative Effects

For the purposes of the MCSR, cumulative environmental effects are defined as those effects on
the environment which result from project activities when combined with effects on the
environment as a result of other past, current and foreseeable projects and activities.

The geographic and temporal scale of potential environmental effects associated with prairie
grain road projects is generally limited and predictable. Potential cumulative environmental
effects will be addressed in the CSPR by identifying other projects and activities that occur
within the geographic area of predicted environmental effects for a given project. Projects and
activities identified, that also have effects on the same IECs identified for prairie grain road
projects, will be assessed in combination with the road project for cumulative environmental
effects. Additional mitigation will be recommended as required.

Evaluation of the significance of cumulative effects is facilitated through the Class Screening

Project Report on a project-specific basis (see Section 6 for details on the application of the
CSPR in regard to cumulative effects assessment).
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