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ABSTRACT 

Monenco Consultants Limited of Calgary has been actively working on 
industrial site decommissioning projects for over seven years. 
Decommissioning work has included site investigations and environmental audits 
all the way to development of cleanup criteria and materials removal from 
industrial sites. This background and experience has been integrated into 
this presentation on industrial site decommissioning. 

INTRODUCTION 

A company decision to close an industrial plant is based almost 
exclusively on economics. Generally, in preparation for a senior management 
decision regarding plant closure, a significant planning exercise is 
completed. The economic, human and political aspects of a plant closure are 
normally stressed; however, at this point in the planning process, company 
management has probably not had a proper basis to adequately consider the 
environmental implications of closing a plant, particularly the need for a 
cleanup program. 

Plant closure is more extensive than simply shutting down the process and 
dismantling and removing the equipment, buildings and attendant facilities. 
Years of plant operations have frequently resulted in accumulations of liquid 
and solid wastes, as well as sludges and sediments from wastewater treatment 
and product storage. In addition, during the operating life of a plant, 
spi 11 s and leaks of process cl1emi cal s, products and by-products may have 
caused contamination in the plant area. As a result, the overall plant 
shutdown program must include consideration of probable contaminated soils, 
sludges, sediments, surface waters and groundwaters and the subsequent 
formulation of a cleanup program aimed at leaving the site in a safe 
condition, from both an environmental and human health standpoint, consistent 
with the proposed future use of the site. 

WHAT IS DECOMMISSIONING 

The decommissioning and cleanup of an industrial plant site is not unlike 
plant design, construction and commissioning, in as much as decommissioning 
activities require conceptual and detailed planning, management systems, site 
investigations, design of remedial actions, demolition and site cleanup, cost 
controls and approvals. Accordingly, decommissioning and cleanup programs 
require s i gni fi cant commitments of corporate resources. 
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The objective of industrial site decommissioning is to leave the site in a 
safe condition consistent with its proposed future use. Environmental and 
human health concerns are key ingredients in any determination of what is a 
11 safe condition 11

• Decommissioning can provide a significant benefit to the 
company through the sale or reuse of the site for industrial or other land 
uses. 

A successful industrial site decommissioning and cleanup program will 
consider the following factors: 

1. Management, planning, scheduling and cost estimating; 
2. Shutdown of process equipment; 
3. Disposal of excess raw materials, intermediates and final products as 

well as other supplies; 
4. Lay off, transfer, or retirement of plant site employees; 
5. Assessment of the nature and extent of site contamination; 
6. Development of site cleanup criteria; 
7. Development and implementation of a site cleanup plan; 
8. Dismantling and disposal of equipment and other on-site facilities; 
9. Future use evaluations or disposal of the plant site; and 
10. Liaison with the public, government and the media. 

It must be recognized that each site is different, and will therefore 
require consideration of the above factors to differing degrees. 

POTENTIAL DECOMMISSIONING SITES IN ALBERTA 

It is estimated that by 1990 approximately 20% of Canada's pre-1984 
industrial capacity will be shutdown for economic reasons. This massive plant 
closure program will be brought about largely by obsolescence, decline in 
feedstock and age of industrial facilities constructed in the 1940s, 50s, and 
60s. Certainly, changes in industry from manufacturing to a more service­
based economy will have a major impact on decisions regarding plant closure. 
This situation \>Jill be further exacerbated by tl1e impact of high technology. 

In Alberta, the hub of Canadian oil and gas activity, there are over 400 
gas processing plants (OilWeek, 1986 January l) and four operating oil 
refineries. Of the gas plants listed, approximately 16 are currently 
described as demolished, abandoned, shutdown or partially operative. Three 
oil refineries have been closed over the last 20 years in Alberta; the Texaco 
Canada refinery in Edmonton, the Gulf asphalt refinery in Calgary and the now 
notorious Imperial Oil refinery, located on Ogden Road in Calgary. Approxi­
mately 30 more gas plants are likely to be closed down between now and 1990. 

As well as process facilities associated ~>Jith the oil and gas industry, 
there are a number of other types of operations that require adequate 
decommissioning and cleanup. These operations include: fertilizer and 
chemical plants, battery plants, rail yards and loading docks, industrial 
waste handling and disposal facilities and thermal electric power plants. It 
is estimated that in Alberta, 10 major industrial facilities are likely to be 
closed down between now and 1990. 
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The potential application of the decommissioning process exists across 
Alberta in a wide range of industries. A few facilities previously shut down 
in Alberta have been decommissioned and cleaned up. The Gulf gas plant in 
Pincher Creek and a major explosive plant in Calgary are two well known 
examples. Hm-.,ever, major steps in the decommissioning process, such as the 
development and implementation of a cleanup plan based on future land use 
evaluations, have often been omitted or indefinitely postponed at other less 
publicly well known sites. 

DIFFERENCES AND SIMILARITIES BETWEEN 
DECOMMISSIONING AND TRADITIONAL RECLAMATION 

The process of reclamation, although often directed at a different set of 
problems than decommissioning, has many similarities. These similarities 
include: 

1. A need for corporate and government commitment; 
2. Long-term approach is recommended; 
3. Equipment to protect the environment and human health and well-being; 
4. Concern about re-use of a resource (land); and 
5. Technical details (site evaluation, sampling, analysis, quality 

control, materials handling, etc.). 

The main differences between reclamation and decommissioning include: 

l. Reclamation deals mainly with disturbed land usually in the context of 
resource extraction (e.g., surface mining); and 

2. Decommissioning is concerned with the rehabilitation of land used by 
an industrial facility. 

HOW WILL DECOMMISSIONING BE DONE? 

Monenco Consultants Limited has published a guide to the Environmental 
Aspects of Decommissioning Industrial Sites (Monenco Consultants Limited 
1985). The guide points out that industrial site cl eanup activities will vary 
from site-to-site and will be specific to industry type, products and 
by-products, age of the plant, location of the site (geography, geology, 
hydrogeol ogy, climate), waste management practices and proposed future land 
use. Provincial and local government concerns may also influence the approach 
to cleanup. 

The decommissioning guide stresses the need to facilitate the development 
of a cleanup program that will be: 

l. Sensitive and flexible to industrial site conditions; and 
2. Cost effective. 

The guide identifies a number of important factors to consider in the 
planning and implementation of industrial site decommissioning and cleanup. 
These factors are as follows: 
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1. Decommissioning planning; 
2. Plant site assessment; 
3. Site investigation using a phased approach; 
4. Establishment of cleanup criteria (how clean is clean?) based on 

either existing standards (absolute methods) or on risk assessment 
techniques (relative methods); 

5. Site cleanup; 
6. Confirmatory analysis; 
7. Long-term monitoring; 
8. Regulatory agency involvement; and 
9. Public relations. 

For existing facilities, implementation of cost effective preventive 
measures can ultimately reduce the cost of decommissioning. Moreover, 
follow-up, through environmental audits is necessary to ensure the measures 
are applied in an effective manner. 

THE ROLES OF GOVERNMENT, INDUSTRY AND THE PUBLIC 
IN DECOMMISSIONING 

In Canada, jurisdiction for decommissioning activities is primarily a 
provincial concern. While certain provincial and federal environmental 
regulations respecting discharges of wastewaters to surface waters and the 
operation of landfill sites can be applied to the cleanup of industrial plant 
sites, only the Province of Ontario has developed guidelines specific to the 
decommissioning of industrial plant sites. Generally, regulatory agencies 
approach plant decommissioning on a case-by-case basis. Quebec and Alberta 
are presently studying possible guidelines but have no specific 
decommissioning/cleanup legislation to date. 

The topic of public and private responsibility in industrial site 
decommissioning was recently evaluated at two national workshops in Calgary 
and in Ottawa. At these workshops, discussion groups made up of members of 
private industry, government and public awareness groups outlined their view 
of what roles each should play in decommissioning (Environment Canada 1986). 
The identified roles of the governments, the public and industry are as 
follows: 

Recommended Federal Role 

a . Leadership role (to coordinate and to facilitate) 

- Develop or support the establishment of cleanup criteria; 
- Develop national decommissioning guidelines or a procedure for 

establishing cleanup criteria; and 
- Develop research and development programs for cleanup technologies. 

b. Shared role (with other governments) - Information transfer and public 
education. 
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c. Exclusive role for the administration of decommissioning activities on 
Federal lands and facilities. Federal lands and facilities should 
comply with provincial requirements and should have exemplary 
decommissioning programs. 

Reconmended Provincial Role 

a. Legislative authority to issue decommissioning permits and 
certificates of compliance (it was noted that the provinces should 
exercise better control over decommissioning activities). 

b. A major provincial role is to develop guidelines and liaison with 
federal counterparts to adopt national cleanup criteria. 

c. Exercise authority over industrial cleanup activity by ensuring 
cleanup is carried out effectively and that adequate funds are 
provided for long-term monitoring. 

d. Land title should be used as a method of restricting future land use. 

e. Provinces should assist small industries (plants} in their 
decommissioning activities. 

f. The public should be assisted to provide input to decommissioning 
activities such as education and government liaison. 

Recommended Municipal Role 

a. Responsible for land use designation (zoning). The zoning system 
should "flag" potential problems and zoning restrictions should remain 
in effect in perpetuity (Municipal rezoning may conflict with 
environmental protection, e.g., should a decommissionined refinery 
site be zoned industrial forever?) 

b. Regional Medical Officer of Health should be involved in 
decommissioning activities. 

Recommended Public Role 

a. Industries have several publics including immediate plant neighbours, 
business community, local government, environmental groups and the 
,nedia. Industry must decide 1-1hich publics to involve and ~\#hen. 

b. The public's major role is in education. 

c. Puolic input to decommissioning is necessary, but effective mechanisms 
to allow realistic input need to be developed. Formal hearings are 
one approach but these tend to be rigid and legalistic. Informal 
meetings are preferred. 
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d. There should be public input to criteria development and the forum and 
method of effective input needs to be developed (use selected public 
representatives, advance notices, mailings lists, etc.). 

e. The public should be informed using literature, seminars, etc. 

f. The public has a responsibility to ensure that their interests are 
being well served by federal, provincial, municipal and industrial 
parties in the decommissioning process. The public plays an 
invaluable watch dog role. 

Responsibilities of Industry 

Industry can be held responsible in a number of areas including: 

a. Development of decommissioning and cleanup programs; 

b. Establishment of site-specific cleanup criteria; 

c. Implementation of cleanup programs; 

d. Ensuring adequate government and public involvement; and 

e. Payment of decommissioning and cleanup costs. 

WHAT IS THE COST? 

The costs of plant site decommissioning vary with the size of the 
industrial facility, the type of contamination present on site, the degree of 
contamination present and the type of waste management control practiced over 
the life of the facility. End land use and the level of cleanup required to 
render the end land use safe also have a strong influence over cleanup costs. 

Key factors in decommissioning costs are site conditions and cleanup 
criteria. All costs are derived from these two knowns. Since site conditions 
are fixed the only variable is the level of cleanup. The level of cleanup 
will then determine the cost. 

Recent newspaper and magazine articles would lead us to believe that 
decommissioning is indeed expensive. Decommissioning costs can run into the 
millions of dollars, however, one must evaluate the relative cost in light of 
the per unit value of the product produced over the life the plant. For 
example, if cleanup of an oil refinery was t o cost $100 000 000 and the 
refinery processed 500 000 000 barrels of oi l over its lifetime, the cost per 
barrel would be $0.20. If appropria te was te management and materials handling 
procedures were followed at the plant site f rom the outset this cost could be 
reduced substantially. 

A recent study conducted by Monenco Consultants Limited ( 1986) devel aped 
some estimates for cleanup costs associated with coal-fired thermal plants. 
Some representative costs derived during this study are outlined in Table l. 
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CONCLUSIONS 

There are numerous industrial installations which become obsolete every 
year and are shut down and dismantled. These installations are potential 
sources of contaminants, which are a potential threat to human health, the 
environment, as well as future personal and corporate prosperity. 

The protection of human health and the environment from the adverse 
effects of toxic substances is of paramount importance in the decommissioning 
of industrial sites. Within the past several years, a number of jurisdictions 
in Canada, the United States and Europe have come to realize the potential 
health and environmental problems associated with contaminants deposited in 
the soil by industrial activity, and their possible migration into other 
environmental media (e.g., air, groundwater, surface water). 

'In both Canada and the United States, all encompassing environmental 
legislation is often applied to abandoned, mothballed, and decommissioned 
industrial plants. This legislation provides the mandate for regulatory 
agencies to control contamination or pollution of water and soil, and to 
develop regulations to control practices or activities such as the closure of 
an industrial plant. Few regulations deal specifically with decommissioning, 
however, and most regulatory activities rely on the application of guidelines 
or site-specific approaches. 

Given the legislative environment in Alberta, industries must find their 
own path through the decommissioning process. The approach they follow may in 
part be based upon good corporate citizenship, economics at the time and 
public or governmental interest in the particular plant site closure. The 
final results and cost of the decommissioning program will ultimately depend 
on the: 

1. Physical characteristics of the plant setting; 
2. Type and extent of contamination; 
3. Level of cleanup required; and 
4. Method used to carry out the decommissioning program. 
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Table 1. Cost breakdown for selected deconunissioning activities. 

Environmental 
Concern 

Coal-Fired Generating 
Station Ash Disposal 
Areas 

Soil, Groundwater 
and Surface Water 

Waste Impoundments 

Contaminated Sludge 

Contaminated Soil 

Process Buildings 

Asbestos 

Gutters/Sumps 

Remedial Basis of 
Technique Unit Price 

Capping $1.00/m2 to $4.00/m2 

Groundwater $0.50/m2 to $10.00/m2 
Collection and 
Treatment 

Treatment/ 
Secure Landfi 11 

Treatment/ 
Secure Landfi 11 

Off-Site 
Disposal of 
Contaminated 
Sludges and 
Soils 

Removal 

Cleaning/ 
Treatment and 
Disposal Off­
Site 

$100/m3 to $300/m3 

$100/m3 to $300/m3 

$300/m3 to $1000/m3 

$140/m2 

$1700/m3 

Measurement 

Disposal 
Site Area 

Disposal 
Site Area 

Sludge 
Volume 

Soil 
Volume 

Sludge/Soil 
Volume 

Asbestos 
Area 

Sludge 
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In the end, well organized, carefully developed program will leave a 
particular site safe for future use without imposing unreasonable financial 
burdens on the various parties involved. 

RECOft.lENDAT IONS 

There are a number of recommendations that have come to light over the 
past few years as a result of workshops and a heightened public awareness of 
environmental issues. Some of these recommendations are: 

1. Decommissioning and cleanup should be a regulated activity because 
plant site closure can often result in legal and human health problems; 

2. Decm:1missioned industrial sites, no matter where they are situated, 
should be cleaned up and left 11 safe from an environmental and human 
health standpoint11

; 

3. The cost of decommissioning should be built into the cost of doing 
business. Technologies are available to cleanup decommissioned sites 
in a cost effective manner; 

4. Government must assume a role in the regulation of decommissioning 
activities, program approval and certification of site cleanliness. 

5. Industry must assume a responsible role in adopting environmentally 
sound practices and should pay the cost of remedying any environmental 
concerns; 

6. The public must strive to become aware of environmental issues and 
potential legal and human health risks involved with plant 
decomrnissioning activity. The public must also ensure that a forum is 
available for these issues to De discussed. 

Environment Canada. 1986. 
clean-up and re-use. 
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MESSAGE FROM THE ORGANIZING COMMITTEE 

Reclamation practitioners and researchers have gone a long way to solving 
the problems posed by such disturbances as mining, drilling and pipeline 
construction. The future challenge for reclamation lies in applying our 
expertise in other areas such as industrial site decommissioning, habitat 
creation and restoration, and urban design. 

The Symposium was designed to expose participants to a wide variety of 
11 new 11 areas where reclamation science could be applied. These were the 
11 targets 11 referred to in the Symposium title. The speakers did an excellent 
job in meeting this goal. Some of the participants felt the Symposium had not 
provided enough information on new methods to be employed in reclaiming these 
new disturbance types. While this was not the goal of the Symposium it 
remains a valid concern that should be addressed in a future symposium. 

Finally, the Hon. Ken Kowalski, Minister of Environment, encouraged all 
participants to get out and preach the need for, and successes of, 
reclamation, and indeed all environmental programs. Telling ourselves in 
conferences how wonderful we are is preaching to the converted. We need to 
let those who benefit from our labours, that amorphous group known as the 
public, know what we have done for them. This, too, should be the topic of a 
future symposium. 

The papers in this proceedings have been edited and retyped into a common 
format. The contents of the papers are essentially unchanged from the 
submitted manuscripts of the authors. 

. Reid 
ASPB 

c. Powter 
AC/CLRA 

\\~~ 
B. Free 
CSEB - Alberta Chapter 
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