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Abstract: Environmental assessment (EA) in principle is adopted to ensure that gains
from developmental projects are sustainable and that such projects do not irreversibly
damage ecological environment. The concept of sustainability would take into account
conservation, alternatives, and protection of natural resources when considering
developmental projects. The environmental assessment and review process for a nitrogen
fertilizer plant was examined as a case study to determine deficiencies and limitations of
the existing environmental process. A preliminary analysis showed the benefit of
integrating the concept of sustainable development into the environmental assessment
process as it relates to agricultural practices in the province and fertilizer production.
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1. Introduction

The gains obtained from many developmental projects are often misrepresented, and the
relationship of developmental benefit and environmental risk has not been assessed
correctly [1]. Approval of development projects based on economic gains has undermined
the concept of sustainability [2].

The intent of sustainable development is to change this trend and bring about a
change in environmental policies by integrating environmental capabilities and
development priorities. Environmental assessment (EA) has become one of the most
widely recognized tools for this change to occur. Although, EA is a “key element” of
sustainable development [3] and it must consider ecological, social and environmental
factors in development projects, in the present form it contains major deficiencies that
limit its effectiveness. These limitations/deficiencies make the EA a tool for justifying a
decision [4] rather than a process for making decisions that are environmentally sound.
Some attempts have been made to modify/improve the environmental assessment and
review process [5,6,7,8]. However, the requirements of the existing processes or those of
modified processes are often being ignored in the actual assessment and review process.
These requirements, most of the times, remain not more than a statement of good
intensions. It must be emphasized that the original object of the environmental assessment
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and review process was not to create just a better set of documents, but to make a better
decision for the protection of the environment.

The present record of EA in which very few projects have been rejected on
environmental grounds requires a change. The object is not to increase the number of
rejected projects n the EA process, but to create a better planning framework that will be
able to make an effective contribution to sustainable development.

The deficiencies of the present process have been investigated through an analysis of
an actual environmental impact statement for a fertilizer project [9] in terms of its degree
of compliance with the existing guidelines and the act, and its effectiveness in the
protection of the environment.

The objectives of this study were to examine the deficiencies and the limitations of
the existing process and to offer recommendations to remedy these deficiencies.

2. A Brief Literature Review

There are numerous examples of site specific EA in the literature. Particularly dominant in
this field, have been the methodologies used for impact assessment. Based on these
methods, attempts have been made to create an ideal site and project specific
environmental assessment process. In practice, each one of these methods had had its own
strengths and weaknesses. In Canada, a study of the existing site-specific EA processes
indicates that there are both legal and non-legal frameworks for environmental
assessment. Although there are differences in detailed application of these processes, all
EA legislation and policies have some degree of similarity in philosophy, methodology
and process. The common elements of these processes usually consist of an initial and
very preliminary screening process, a formal assessment by the proponents, government
review, public participation and comments and finally a decision. There is an
administrating agency to oversee and coordinate environmental assessment. An elected
minister or the cabinet remains as the final decision maker. There is a variation in Ontario
of this decision making process. Under the Environmental Assessment Act of Ontario, a
Board decides but the cabinet within 28 days of the Board’s decision, may approve or
reject the Board’s decision or cause a re-hearing by the Board. Most jurisdictions use a
broad definition of environment which includes the social, economic and cultural
environment in addition to bio-physical environment. Some projects have both federal and
provincial components, and environmental impact assessment may be required at both
levels.

Screening

At the federal level, the EA process usually starts with a preliminary screening process.
All federal departments and agencies are to screen their own proposals for potentially
significant adverse effects; the process is simply based on the principal of self-assessment.
The formal authority which requires screening varies among and within jurisdictions.

Public Involvement

In Canada, most EA processes provide for a public review of the undertaking. The review
is usually carried out by an independent board or panel. The most common techniques of
public involvement are public meetings and public hearings. However, Canadian federal
and provincial legislations generally do not involve direct public involvement in
environmental decision making. Federally, the review is usually carried out by a panel and
the panel chairman establishes procedures for each meeting.
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Private Undertaking

Most of the provinces including Alberta and Saskatchewan, apply impact assessment
legislation to both public and private undertakings. In the province of Ontario all
undertakings by public agencies and by the private sector when designated by regulation
will be assessed. At the federal level, only those private projects that receive financial
assistance from the federal government will be assessed.

Exemptions

An exemption clause excuses a project from the assessment process. Exempting
provisions of one form or another are characteristic of all jurisdictions in Canada,
including Alberta and Ontario. The Ontario Environmental Assessment Act allows the
minister with the approval of the lieutenant Governor in Council to exempt an undertaking
or project from application of the Act. The only criteria for exemption in Saskatchewan is
an emergency. At the federal level, although there is no exemption clause, exemptions are
made informally at the pre-screening stage.

General Deficiencies

The literature review shows that generally project EA regardless of its jurisdiction does
not provide any specific guide in deciding which project to assess because the significance
of the effects are rarely explained in existing EA processes. This causes some projects to
escape the review process while some others are subjected to costly duplicate reviews
because of jurisdictional divisions.

The exemption provision, inconsistent application of the EA process to private
projects, the ultimate decision making power of a minister/cabinet and a lack of any direct
public participation in decision making levels intensify the problem, and points to the
need for a proactive EA process to remedy the situation.

However, despite nearly two decades of environmental assessment, there is a lack of
comprehensive studies and research in the literature on the role of EA in decision making
and as a planning tool in the delivery of sustainable development, although the need to
integrate environmental assessment and decision making process by creating a more
proactive EA process has attracted and continues to attract widespread support [10]

The Saskatchewan Environmental Assessment And Review Process [11,12]

The Saskatchewan Environmental Assessment and Review Process (SEARP) through the
Environmental Assessment Act (1980) require a ministerial approval before a
development project can proceed. The mandate is to protect the environment. The Act
requires that the proponents of a development project prepare an environmental impact
statement (EIS). Steps required in order to determine whether or not an EIS and
subsequently a ministerial permit is required are as follows: Project proposal; Screening;
Conducting the environmental impact statements; Technical and public reviews; and
Ministerial decisions.

Screening

The Saskatchewan Environment and Resource Management (SERM) screens the proposal
to determine if EIS and ministerial and /or any other regulatory approval are required. In
most instances Saskatchewan Environment and Resource Management will consult with
an inter-departmental environmental assessment review panel prior to deciding whether an
EIS is necessary or not. Screening is normally completed in 30-45.
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Conducting EIS

If EIS is not required, the proponent can proceed with the project, subject to all other
statutory and regulatory requirements; or

If EIS is required, the Department prepares project-specific guidelines, which
supplement the department’s general EIA guidelines.

Public notice is given, then the proponent prepares and submits an EIS. The EIS
should include the following; Executive summary; Statement of project objective;
Identification and description of project alternatives; Rationale for the selection of
preferred alternatives; Description of the existing environment; Description and
evaluation of predicted impacts; Identification of adverse effects, and their mitigation; and
Documentation of public participation program. The statement could clearly indicate the
gains and environmental risks associated with the project.

Technical and Public review

SERM conducts an interdepartmental technical review of the impact statement. If there is
a need for further information/clarification, the Department requires the proponent to
provide the requested items (preliminary technical review).

When the department is satisfied that the impact statement or revised statement
adequately describes the potential impacts of the development on the environment, the
department prepares final technical review comments.
Following the technical review, public notice is given and these documents are made
available for public review and comments.

When the Minister is satisfied that all the requirements of the Act have been met,
he/she will give ministerial approval or according to Section 18 of the Act, he can apply to
Her Majesty’s court of Queen’s Bench for Saskatchewan for an order prohibiting any
person from proceeding with a development.

Board of Inquiry

Prior to making a decision the Minister may appoint a board of inquiry to further
investigate/assess the impact of a project.

Project Participation

At an early stage in the EIS, the proponent should undertake a program of public
participation to obtain input from the public.

Attempts to Improve the Process

Attempts have been made to improve the existing system. The Saskatchewan
Environment Assessment and Review Commission (SEARC) was appointed by
ministerial order on August 9, 1990 to hold meetings throughout Saskatchewan with
concerned citizens and special interest groups. This was in response to a number of public
concerns and a call by the Advisory Panel on industry and Sustainable Development for
the World Commission on Environment and Development (WCED) which called for
thinking globally and acting locally as part of our obligation toward future generations
[6,8].

In order to meet the growing challenges of environmental protection and to help
achieve a better integration of environmental protection and economic development, the
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SEARC emphasizes a more proactive role for EA by advocating a comprehensive
approach in environmental education and a much greater effort in environmental
monitoring and enforcement process [7].

A Case Study

General

Detailed information related to the nitrogen fertilizer plant is taken from the following two
reports prepared by Saferco:

1. Updated project proposal for the nitrogen fertilizer plant Belle Plaine,
Saskatchewan, July 13, 1990 [13].

2. Saferco Products Inc. Nitrogen Fertilizer Plant, Belle Plaine, Saskatchewan-
Environmental Impact Statement, October 1990 [9].

Project Description

Saferco Inc. constructed a “nitrogen fertilizer” plant in Saskatchewan in 1992. On a daily
basis the plant will produce about 2000 tonnes of “Granular Urea” and 350 tonnes of
hydrogen ammonia for direct sale [9]. Ammonia (NH3) and the by-product carbon dioxide
(CO2) are produced first from a combination of natural gas, air, and water. Ammonia and
carbon dioxide become raw material to produce urea plus water according to the
following reactions [9];

2NH3 + CO2  NH2COONH4  (Ammonium Carbonates)

NH2COONH4  NH2CONH2 (Urea) + H2O

Project Location

The project is located near Belle Plaine, Saskatchewan 45 km west of Regina and 25 km
east of Moose Jaw. The “Belle Plaine” site was chosen because of the existing pipelines
and power lines in the area. The site is close to available roads and railways. The project
was built on 64 hectares of flat land in the Rural Municipality of Pense.

Project Utilities

Water [9]

Saferco has a contract with Saskatchewan Water Corporation for an allocation of 3300
million litres of water/ year. Raw water will be pumped directly from Buffalo Pound Lake
through an NPS 16 inch underground pipe designed for a flow of 375 m3/h. This water
will be used in the ammonia process as a source of supplying hydrogen (H) and oxygen
(O), for fire fighting purposes and to replace evaporation losses. The water will be held in
a rainwater pond and treated at the water treatment plant. Portable water (16.7dam3/yr) is
supplied by a separate pipeline taking water from the existing pipeline to Regina. This
water will be treated at the Buffalo Pound Water Treatment plant but Saferco will also
maintain necessary chlorine residual at the site.

Storm Water [9]

Storm water from the site will be collected in the storm water retention pond (SWRP).
The Transfer of water from the SWRP to the raw water pond will be achieved with
pumps. This water will be treated and used in the plant as a supplemental source of water.
The runoff volume is the function of the precipitation rate, the runoff coefficient and the
area. A runoff coefficient of 0.6, based on surface and soil conditions, was selected for the
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plant site. Based on this assumption the volume of the pond is 11734 m3. All storm water
drains from plant site to the SWRP through open ditches and culverts.

Liquid/Solid Waste Disposal [9]

The evaporation- sludge pond will be used to collect all the wastewater produced by the
plant except storm water which is used in the plant as a source of water supply. Three
main categories of wastes which are industrial effluent, treated from an aerobic
wastewater treatment and laboratory wastewater will be collected in storage tanks and
transferred to the evaporation sludge pond. Solid waste will be recycled.

Rationale for the project [9]

The construction of a major fertilizer plant has been part of the “Saskatchewan
Government’s Economic Strategy”. Having such a plant would create economic
prosperity and generate employment within the province. Market trends in fertilizer
consumption shows a preference for “Urea” for safety and convenience reasons. At
present all nitrogen fertilizer purchased in Saskatchewan is produced outside the province.
Farmers in Saskatchewan spend approximately 300 million dollars on imported fertilizer
each year. A Saskatchewan-based plant would ensure that more of this money remain
within the province to generate employment. The agriculture industry will benefit from a
competitively priced fertilizer. Indirect benefits include the creation of 1000 jobs during
peak construction and direct permanent jobs when the plant becomes operational.
Equipment and materials for the plant will be purchased from Saskatchewan firms and
suppliers.

It is estimated that in the first 20 years of the project an average of $25 million will be
paid directly to the Province of Saskatchewan by Saferco and its employees in the form of
taxes and fees. In addition to provincial taxes and fees, Saferco plant will also pay annual
property taxes to the municipality.

Critique of the Case Study

Impacted Study Area

There is not a clear rationale in defining the boundaries of the impacted study areas. The
boundaries were set on the basis of expected movement/effect of the selected subject of
the study. Establishment of these clear boundaries will result in a better assessment of
expected changes in an ecosystem.

Evaluation of Alternatives

Project alternatives must be analyzed for their advantages or disadvantages. However a
distinction must be made between an alternative to the proposed project itself and
alternative designs. In spite of the emphasis in the guidelines, the proponent/reviewers
most often ignore to identify alternatives, but evaluate designs instead of alternatives to
the project.

However, there is no consideration of alternatives to this project, just a brief comment
that “without this project there would be no associated benefits or costs” (null hypothesis).
The requirement of the guideline in regard to alternatives has been completely ignored
both by the proponent and by the reviewers. Chemical fertilizers/pesticides have
significant impact on the environment and consideration of alternatives to their use must
be an essential part of a well documented and properly evaluated environmental impact
statements.
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A consideration of some environmentally more attractive to this project should have
been an essential part of the process. For example, better use of organic waste instead of
chemical fertilizers should have been considered and discussed.

Sustainable Development

Environmental assessment is a process that promotes integration of environmental
considerations and economic development [14]. The process could be a main factor in
achieving sustainable development [3].

However, at the time of approval of the project the practitioners/reviewers in this
province did not deal with the issue of “sustainable”. They simply examined the project
for its effects on the biophysical environment, by comparing the expected
discharge/emission data with the requirements of the existing guidelines and standards.
But the environmental assessment should not be a costly duplication of the function of
regulatory agencies responsible for issuing permits.

The government agencies, which finally approve the project for construction, are not
able to make use of the EA process as an early planning tool since they are not involved
with the process until the initiator/proponent makes an application for a permit. This
involves costly and time-consuming duplication.
While sustainable development requires a broad definition of environment, which
includes biophysical, social, and cultural environmental project EA then followed in this
province, in the absence of any clear policy framework and without involvement in
decision-making, was only a tool to assess and mitigate the impacts of biophysical
environment only. The social impact assessment (SIA) simply was just an extra added-in
document with no role to play.

A preliminary analysis integrating the concept of sustainable development into the
environmental assessment for the Saferco Plant in Saskatchewan for fertilizer production
is presented later.

Public Participation in the Case Study

Because there was no well-enunciated public policy related to fertilizer production and
provincial agricultural practices in support of sustainable development, public forums
could only address site-specific functions concerns. Although attempts have been made by
Saferco to answer and consider the nature of public concerns/questions, questions related
to policy aspects could not be answered as indicated in Table 1:

Table 1: Related Questions and Answers [9]

Question Answer
“Growing evidence is showing that chemical fertilizers
are damaging the soil. I think we should be looking at
plants that recycle organic matter….”

“…this is a policy
matter”

“I believe the market for this product will decline with
organic fertilizer”

“Thank you”

“I have cancer which has caused from chemicals. I think
we do not need fertilizers”

“Thank you”

 In the present case study, 93% agree that town hall meetings had increased their level
of knowledge about the project.
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There should be more experts such as university academics for example, who can
contribute and provide another source of expertise in regard to the technical questions.
Public participation should be a major part of the planning process to ensure that the
public is given an opportunity to participate in the policy development process.

Cumulative Effects

Serious problems to sustainable development will result from cumulative effects of
individual actions, promoted by certain policies.

Assessing an agricultural policy in the present situation which may cumulatively
lower soil productivity because of decline in soil quality due to intensive cultivation or
incrementally increase nitrate pollution of groundwater due to the over use of nitrate
fertilizer would be a more effective way of dealing with cumulative effects. However, a
major problem in assessing cumulative effects of agricultural chemicals is the absence of
reliable data on the amounts and effects of these compounds on the environment. A
systematic examination of literature has revealed no mention of comprehensive
monitoring or data gathering in Canada [15]. The result is the well known tendency of
every EIS to duplicate information because the results of previous experience were either
not monitored or evaluated. Monitoring data should be made available to the public and
other agencies involved in environmental assessment.

Typically, there are no comprehensive negotiated goals or standards in this province
for implementing environmental criteria at the jurisdiction levels in which they must be
applied. An attempt to analyze and monitor cumulative change creates the need for a
national ecological threshold such as “carrying capacity” [16]. Setting goals and assigning
accountable thresholds may be the most important process in the assessment of
cumulative effects.

Sustainable Development and Environmental Assessment

Background

A large and diverse literature has emerged in recent years concerned with the notion and
definition of sustainable development and goal of integrating environmental protection
into development planning [17,18,19,20]. The most published definition of sustainability
is that of World Commission on Environment and Development (WCED) [21] which
states “development that meets the needs of the present without compromising the ability
of future generations to meet their own needs”. This definition is the basis for the world
conservation strategy which is being promoted by the International Union for the
Conservation of Nature (IUCN) that requires maintaining the capacity of natural systems
for continuous delivery of socio-economic benefit [22]. A major force behind this drive
for sustainable development is increasing concerns about cumulative effects of various
development projects and their significant impacts on environment. The EA can play an
effective role in this regard [23,24] to remedy the situation.

It is examined why and how the environmental assessment should shift from the
present reactive and site-specific position to a more proactive position for policy
assessment and resource management in this province. Fertilizer production and
agricultural practices are examined in the present case to develop an integrated process of
environmental assessment, which will contribute to sustainable development.
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Economics of Farm Level Decision Making

Farmers, in general, have been responsive to both the government policies and
environmental regulations, which often confronted each other in the past and sent
confusing signals to farmers. While farmers have responded to government price and
subsidies program by their production methods, environmental regulations have penalized
them for adopting these methods. From economic point of view, farmers generally select
the crop that results in profit. Government policies which through subsidies and price
programs encourage as extensive cash cropping (e.g. wheat) for export, rather than
diversified farming, send a signal to the farmers to rely on heavy debts to finance their
operation and increase their production levels in order to earn money, mostly to pay off
their loans. At the same time, farmers do not have sufficient economic incentives to focus
on long-term sustainability of their production.

Agronomic Analysis of Fertilizer Demand and Degradation of Land

From the point of view of a farmer, government price support for a crop reduces the risk
and uncertainty. If retaining eligibility for government price support system requires
continuous cropping of a product (wheat), farmers will not be inclined to accept a more
traditional rotation of this crop with any other crop. The greater the demand for the crop,
the greater the demand will be for fertilizers to produce it. Based on this policy a steady
increase in the use of chemical fertilizers between 1971 and 1986 has been recorded in
Saskatchewan. This increase in likely an indicator of a steady land degradation and loss of
organic content in soil. Farmers have applied chemical fertilizers with an increasing rate
to compensate for the cumulative effects of land degradation.

Policy, Farming Practices and Land Degradation

Soil Erosion

Soil erosion usually occurs by wind and water erosion, causes a loss in the clay and
organic matter of the soil, and reduces the yields. Some farming practices such as
excessive tillage also contribute to soil erosion [25] .One centimeter of topsoil loss causes
a reduction in wheat yields of 40kg/ha [26]. The annual cost of soil erosion to the prairie
farm economy was estimated to be $368 millions in 1982 and each additional year it will
cost farmers a further $5.66 millions [25].

Soil Acidification

Most of the soil acidity results from natural causes. However an excessive application of
nitrogen and sulphur fertilizers is a major contributor to the increased acidification of
many soils in Saskatchewan. Soil acidification reduces crop yields. Acid soils increase
will increase from 1.8 million acres in 1984 to 3.6 million acres in 25 years which is an
increase of 100% by year 2005. The estimated cost of the acidity in Saskatchewan was
$190 millions in 1985 [27].

Soil Salinity

Soil salinity refers to the build up of salt in the soils. It can be primary or secondary
salinity. Primary salinity occurs in natural soils and secondary salinity refers to soils that
have salinated through an inappropriate farming practice such as excessive irrigation and
or summer fallowing [25]. It is estimated that saline soils will increase from 1.54 million
acres in 1984 to 1.93 million acres in 2008, which is an increase of 25% in 25 years.
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Loss of Soil organic matter

Excessive cultivation and tillage practices result in loss of soil organic matter and
reduction of yields and increase in the use of the chemical fertilizers [28].

Although some methods have been used to mitigate the effects [25], the above estimates,
and an increasing rate of land degradation clearly indicate that a site-specific EA cannot
deal with these issues effectively.

General Analysis

Although there is a decline in the number of farms in Saskatchewan, there are increases in
the livestock population between 1981 and 1994. It is found that other fertilizer material
such as manure has shown an increasing trend since 1990, which is a welcome sign.

Excessive use of chemical fertilizers could in the absence of any clear controlling
indicators, produce short-term gains but will contribute to land degradation. Intensive
cultivation and inappropriate irrigation and farming practices, which may be given by
government agricultural policy, will not contribute to sustainable development.

A steady decrease in the number of small farms and rural population has placed an
intense stress on rural communities. A small family farm and its sustainability is a vital
part of the community, a factor in sustainable development.

Some farming practices such as conservation tillage, crop rotations, and engineering
methods such as construction of retaining walls to prevent possible soil erosion, will
reduce the negative effects of land degradation. But these methods do not eliminate
cumulative problems. These problems can be dealt with effectively only in a policy
assessment which is urgently needed. Proactive environment assessment review process
should be developed consistent with sustainable development.

Proactive EA and Policies

A site-specific EA, as it was described, does not have any mandate to assess policies such
as agricultural policy, which is mainly responsible for soil degradation, loss in the rural
populations, and application of many inappropriate farming practices. In the existing EA
process in Saskatchewan a development project such as a fertilizer plant assessed, often in
isolation and against degrading baseline (existing) conditions, only for its biophysical
effects and compliance with the existing guidelines and standards. Since EA does not
consider any alternatives to the project it simply becomes a costly duplication of the
function of the regulatory agencies. Project EA considers some mitigation measures but in
the absence of any policy framework or thresholds and clear indicators it cannot deal with
cumulative effects properly.

On the contrary, a proactive EA will assess these and appropriate alternative policies,
such as offering economic incentives or increasing access to capital and management
assistance for those farmers who are implementing sustainable practices or want to start a
new farm with sustainable practices. An effective public participation is a major part of
this process.

But prior to that, a comprehensive regional rural development plan must be prepared
which will help to develop the business infrastructure support for sustainable farming.
This is necessary because sustainable agriculture is a diversified system and it requires
local businesses, such as a food processing plant, to respond and cooperate with it.
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Saskatchewan presently does not have a comprehensive land use policy, which can be
used effectively for this purpose.

A set of suitable indicators (single/multiple) and thresholds (e.g. organic content of
the soil, carrying capacity), based on our new knowledge about the environment, are
necessary for assessing the alternative policies and their environmental impacts.
The thresholds will assist us to deal effectively with the cumulative effects of land
degradation which a project EA is often unable to do.

This analysis shows that the construction of the Saferco fertilizer plant, which
markets most of the fertilizer in the province, is likely to have some adverse impact on
sustainable development. There is a need to develop an environment review of the
agricultural policy so as to be consistent with the concept of sustainable development.

3.   Conclusions and Recommendations

Conclusions

The following deficiencies were observed in Saskatchewan Environmental assessment
and Review Process at present based on the analysis presented in the case study:

1. Environmental impact statement did not deal with the concept of sustainable
development because the EIS was project-oriented.

2. EIA in Saskatchewan has been mostly concerned with “the abatement of
“pollution” at local level and “mitigation” of proposed activities. However the
assessment of “policies” will move the process from a reactive position and help
it to deal with jurisdictions of such “policies”

3. EIA in Saskatchewan did not include the cumulative impact. This is because it is
restricted to assess the impact of individual projects and is kept away from
assessing policies and regulations.

4. EIS in Saskatchewan did not include alternatives to the project.

Recommendations

The following recommendations are offered to overcome the deficiencies:

1. There should be a full consideration of the need for the project and alternatives to
it. However, a distinction must be made between the alternatives to a project and
the alternative methods of carrying out the project.

2. An environment assessment process on a provincial level should review various
developmental policies in the context of sustainable development with proper
analysis of available data.

3. Public participation should include a discussion on planning and policy
development.

4. EA should consider cumulative effects, however, we have to determine the most
appropriate warning signs by establishing a national ecological threshold and
through a monitoring system to observe the changes.

5. There should be a better link between actions of various levels of government
and of regulatory agencies and a comprehensive negotiated standards for
implementing environmental criteria at the jurisdiction levels in which they must
be applied.

6. A comprehensive data bank should be created to maintain existing base line data,
which will be supplemented by the addition of new date and the input from the
monitoring of similar projects in the past.
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