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Québec Residual Materials Management Policy, 1998-2008

The French version prevails

The Québec Residual Materials Management Policy replaces 
the Québec Action Plan for Waste Management, 1998-2002, 
made public in 1998. This Policy is in accordance with the Act 
to amend the Environment Quality Act and other legislation 
as regards the management of residual materials, adopted in 
1999.

The expressions residual materials or residues used in the 
Policy designate any residue resulting from a production, 
treatment or utilization process and any substance, material 
or product or, more generally, any object that is discarded or 
that the holder intends to discard.

The present Policy does not apply to the following residues: 
gaseous substances, mine tailings or soils containing 
contaminants in quantities or concentrations exceeding those 
fixed by regulation under paragraph a of section 31.52 of the 
Environment Quality Act, biomedical waste, hazardous 
materials, except those of domestic origin and agricultural 
fertilizers (manure, liquid manure, manure liquid).
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5.9 Implementation monitoring

Conclusion

Appendix - Recovery goals, by source, material category and amounts 
recovered, 1996

Québec Residual Materials Management Policy, 1998-2008 ( PDF file, 58 ko)
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Quebec Residual Materials Management Policy, 1998-2008

Foreword

1.  Background
2.  Principles
3.  Purpose
4.  Goals

Foreword

The Act to amend the Environment Quality Act and other legislation as regards 
the management of residual materials (1999, chapter 75) established that the 
Québec Action Plan for Waste Management, 1998-2008, made public by the 
Minister of the Environment and amended to comply with the provisions of the 
Act, makes up the government Residual Materials Management Policy.

Section 53 of this Act provides that once published in the Gazette officielle the 
Policy is deemed to satisfy the requirements of section 53.4 of the Environment 
Quality Act and remains into force until it is amended or replaced, in accordance 
with the provisions of this section.

The purpose of this document is to make known the government Residual 
Materials Management Policy made pursuant to section 53.4 of the Environment 
Quality Act.

1 – Background

In the 20th century, the industrial nations were devoted to satisfying our ever-
growing consumer needs. To do so, they extracted and processed extensive 
natural resources. Today, we know that these resources are limited and that 
extractive and manufacturing activities are responsible for our major pollution 
problems: water pollution, global warming due to greenhouse gases, soil 
contamination and erosion, ecosystem degradation and loss of biodiversity. Part 
of the solution to these problems is sound residual materials management. 
Recovering useful materials and recycling them back into the production stream 
generally has the same effect as source reduction, namely, reducing the need 
for virgin materials along with pollution generated by their processing.

Putrescible materials are the main source of contamination in disposal sites. In 
landfills, their decomposition in the absence of oxygen produces malodorous, 
explosive gases that contribute to the greenhouse effect. The organic 
compounds released by the decomposition migrate with leachates and can 
contaminate surface and groundwaters, making them unfit for human 
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consumption and even harmful to aquatic life. Removing putrescible materials 
from the waste stream therefore reduces the pollutant load in disposal sites and 
can be a valuable source of compost, which helps improve soil quality while 
cutting back on the need for fertilizers and pesticides.

Minimizing the amount of waste entering landfills reduces the rate at which they 
are are filled, thereby extending their life span and restricting the need for 
replacement sites.

It was to meet these challenges that, in 1989, the Québec government adopted 
an integrated solid waste management policy, which targeted a 50 percent 
reduction in the quantity of waste sent for disposal by the year 2000. In 1989, 
5.7 million tonnes of residual materials, of the 7 million tonnes generated, went 
for disposal, leaving a recovered volume of just under 1.3 million tonnes. Ten 
years later, the total quantity generated had risen to 8.3 million tonnes, with 
5.3 million tonnes being discarded. This meant that 3 million tonnes were being 
reused, more than double the 1989 amount. However, given the 1.3-million-
tonne increase in total residual materials generated, the reduction rate had 
reached only 10.8 percent, a far cry from the 50 percent initially sought.

The 1989 policy also targeted safer disposal methods, but Québec's regulatory 
standards governing waste disposal were only reviewed for new disposal sites 
authorized from 1993 onward under the environmental assessment procedure.

The Québec Residual Materials Management Policy therefore proposes a 
management system that is more environmentally sound while supporting 
Québec's social and economic development.

2 – Principles

The actions proposed in this Policy are premised on the following fundamental 
principles of waste management:

4R-D

Unless an environmental analysis indicates otherwise, waste management 
options should be considered according to the following hierarchy: source 
reduction, reuse, recycling, resource recovery and disposal.

Greater producer responsibility

Manufacturers and importers assume greater responsibility for the 
environmental effects of their products throughout their life cycle, including the 
upstream effects inherent in the choice of product components, the effects of 
the manufacturing process as such and the downstream effects resulting from 
the product’s use and disposal.

Citizen participation

Citizen participation in the development and monitoring of measures targeting 
ecologically sound waste management is essential to achieving our goals. The 
general public must have access to relevant information and to the appropriate 
forums during the decision-making process.

Regionalization

Waste management decisions and their implementation are made at the 



regional municipality level in accordance with the powers of municipal 
authorities.

Partnership

By fully assuming their role, mission and responsibilities, all stakeholders 
contribute in a coherent, concerted and complementary manner to 
implementing the measures designed to achieve the set goals.

3 – Purpose

The purpose of the Québec Residual Materials Management Policy is:

1° to prevent or reduce the production of residual materials, 
particularly by targeting product manufacturing and marketing;

2° to promote residual materials recovery and reclamation;

3° to reduce the quantity of residual materials sent for disposal and 
ensure the safe management of disposal sites;

4° to make manufacturers and importers take into consideration the 
environmental effects of their products and the costs related to the 
recovery, reclamation and disposal of the residual materials 
generated by these products.

4 – Goals

One way to help ensure sustainable resource use is through better management 
of residual materials as a resource. The main goal of this Policy is to recover 65 
percent of the 7.1 million tonnes of residual materials that can be reclaimed 
each year. This goal can only be reached, however, if all sectors of society do 
their part. The following recovery goals have therefore been set for each sector 

and material category
1
.

Municipalities:

●     60 percent of glass, plastics, metals, fibres, bulky waste and putrescible 
material;

●     75 percent of oils, paints, and pesticides (household hazardous materials);
●     50 percent of textiles;
●     80 percent of non-refillable beer and soft drink containers.

Industrial, commercial and institutional establishments:

●     85 percent of tires
2
;

●     95 percent of metals and glass;
●     70 percent of plastics and fibres, including wood material;
●     60 percent of putrescible material.

Construction, renovation and demolition sector:

●     60 percent of all recoverable resources.

Attaining these targets will increase Québec’s resource recovery rate from 3 086 



590 tonnes in 1996 to 4 793 000 tonnes in 2008. By that time, only ultimate 
waste, i.e. materials that can no longer be reused, recycled or reclaimed, 
should be going for disposal.

The second fundamental goal of the Policy is to ensure that disposal methods 
are safe for public health and the environment.

1 Appended is a table showing the recovery goals for 2008 and recovery rates in 1996 by source and 
container or materials category.

2 
Used tires are discarded just as much by consumers as industrial, commercial and institutional 

establishments. They have been included in the ICI category to simplify presentation.
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5.8 Role of Recyc-Québec
5.9 Implementation monitoring

Conclusion

5 – Actions

5.1 Residual materials management planning 

All Québec regional municipalities3 must have a residual materials management 
plan in place no later than two years following the coming into force of 
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appropriate legislative provisions. When a management plan is implemented, it 
binds the local municipalities which are required to abide by it without any 
possibility of dropping out. It is also binding on the government which must 
comply with its provisions when authorizing materials recovery, reclamation and 
disposal facilities.

Management plans are updated every five years and can be amended at any 
time. They target all residual materials with the exception of hazardous 
materials other than household materials, biomedical waste, mine tailings, 
contaminated soils containing contaminants in quantity or concentration above 
regulatory criteria, and gaseous materials. Management plans must contain the 
following information:

1° description of territory covered by the plan;

2° names of local municipalities targeted by the plan and a list of 
intermunicipal agreements pertaining to residual materials 
management applicable to the territory in whole or in part;

3° list of organizations and firms that carry out residual materials 
recovery, reclamation or disposal activities within the territory;

4° inventory of residual materials generated in the territory, whether 
of domestic, industrial, commercial, institutional or other source, by 
materials category;

5° statement of residual materials recovery, reclamation and 
disposal orientations and goals to be fulfilled, as well as a description 
of services required to achieve these goals;

6° list of recovery, reclamation and disposal facilities in the territory; 
where applicable, the need of any new facility to fulfill the 
aforementioned goals and, if need be, the possibility of using 
facilities outside the territory;

7° plan implementation proposal favouring citizen participation and 
the cooperation of organizations and firms involved in residual 
materials management;

8° budgetary proposals and a plan implementation timetable;

9° plan monitoring and follow-up system intended to verify the 
plan's application periodically, namely, goal fulfilment and efficiency 
of implementation measures taken by regional municipalities or local 
municipalities targeted by the plan.

Regional municipalities may restrict or prohibit the disposal of non-region 
material in their territory. If they choose to exercise this right, they must say so 
in their management plan and indicate, in the case of a restriction, the quantity 
of residual materials targeted. This measure will take effect at the same time as 
the management plans and apply to all new projects to establish or expand a 
disposal site, whether public or privately operated, to the exclusion of a disposal 
facility belonging to a firm which uses it exclusively to dispose of the residual 
materials it generates. In addition, this measure can not apply to residual 
materials generated by a pulp and paper mill.

Before taking effect, and whenever they are updated, management plans must 
be submitted to the Minister of the Environment for approval. The Minister may 
order that changes be made to the plan, if he deems it does not reflect the 
government's policy or if the right to restrict or prohibit the disposal of non-



region wastes is liable to compromise public health and safety. Where the 
regional municipality does not modify its plan to the satisfaction of the Minister, 
the Minister may exercise his regulatory powers in lieu of the municipality to 
make the plan consistent with the government policy or prevent any public 
health and safety hazard.
 

3  A regional municipality includes a metropolitan community, an urban 
community or a regional county municipality which is responsible for developing 
a residual materials management plan.

5.2 Citizen participation 

Regional municipalities are required to establish adequate mechanisms to foster 
public participation early in the development and monitoring stages.

A public consultation on the proposed plan must be held via a commission set 
up by the regional municipal council and consisting of no more than ten 
members appointed by the council, with at least one business representative, 
one union representative, one community representative and one 
environmental protection group representative.

The commission must hold a public meeting in at least two local municipalities 
located in the territory of the regional municipality concerned. It is responsible 
for defining its modes of operation and consultation and must report to the 
public and the Minister.

When new disposal sites are authorized by order of the government, operators 
are required to set up watchdog committees and assume the cost. This 
requirement will be extended to existing disposal sites designated by regulation. 
The purpose of the committees is to ensure monitoring of the sites during 
operation, closure and post-closure and to inform the population.

5.3 Education and information

Environmental education activities and information on new ways to participate 
in sustainable residual materials management are crucial. Public information 
and educational materials adapted to the different stakeholder groups must be 
developed and made readily accessible to as many individuals and groups as 
possible.

5.4 Research and development

The materials recovery and reclamation industry must constantly adapt its 
methods and technologies in order to respond to the new challenges facing it all 
the time. In addition to continued access to regular support programs for 
technological innovation, firms require new forms of support to be able to 
evolve in pace with the industry.

5.5 Support for social economy businesses

A significant and increasing proportion of recovery, reuse and recycling is 
performed by social economy businesses that create lasting, quality jobs, 



produce goods and services and help divert material from the waste stream for 
new purposes.

Many of these businesses have also taken it upon themselves to train, inform 
and sensitize their staff and customers to more environmentally responsible 
residual materials management practices. This makes them a valuable asset in 
our efforts to improve environmental health, preserve quality of life and create 
employment, which is why they must play a prominent role in our plans for 
sustainable residual materials management.

To help this sector of the Québec economy grow, the government will contribute 
financially to the establishment, development and consolidation of social 
economy businesses operating in the area of residual materials recovery and 
reclamation.

5.6 Residual materials recovery and reclamation 

5.6.1 Strengthening of selective municipal collection 

Businesses must be made responsible for the products they market and which 
become residual materials once used. That is why the government will adopt a 
regulation requiring of industrial or commercial businesses which manufacture 
or market or otherwise distribute in Québec containers, packaging or print 
material that they assume the major portion of the costs of selective waste 
collection. The regulation will set recovery targets, require businesses to report 
on their progress in meeting targets and provide for fines and sanctions in the 
event of non-compliance.

To meet this requirement, businesses targeted will have the choice of setting up 
their own recovery system or delegating an organization, accredited by the 
Minister of the Environment, to represent them and support financially selective 
municipal collection.

Businesses that choose to be represented by a government-accredited 
organization will have six months following the regulation’s coming into effect to 
enter into an agreement with the Minister of the Environment. The agreement 
will set the recovery targets, which can not be lower than those provided for by 
regulation. The financing standards and criteria will be defined and approved by 
the Minister under the agreement and will be established on the basis of 
effective and efficient selective municipal collection programs.

5.6.2 Recovery of putrescible material 

Putrescible material is most likely to cause major contamination in landfills. 
When composted, it can be used to improve the quality of soils. It is therefore 
important to progressively recover this material in as great a quantity as 
possible. Municipalities will be subject to the regulatory obligation to recover 
surplus grass clippings and leaves.

5.6.3 Recovery of households hazardous materials 

Some residential wastes can be hazardous; for example, used oils, certain 
paints, solvents, pesticides, and batteries. Diverting them from the waste 
stream to reuse them whenever possible is therefore important.

The government will enact regulations making recovery and treatment of the 
hazardous materials manufactured and marketed by businesses mandatory. To 



meet this requirement, businesses will have the choice of setting up their own 
recovery system or delegating an organization, accredited by the Minister of the 
Environment, to represent them.

5.6.4 Recovery of construction, renovation and demolition debris 

More than 90 percent of construction, renovation and demolition debris can be 
used for other purposes, yet large quantities are still being sent, at low cost, to 
dry materials sites. In order to stimulate the recovery of these materials, the 
new regulation on the disposal of residual materials will prohibit the 
establishment and expansion of dry materials disposal sites in Québec. The 
gradual elimination of these sites will force construction and demolition waste 
generators who wish to get rid of these materials to direct them to a sanitary 
landfill, at a much higher cost.

Existing dry materials disposal sites will be allowed to continue receiving waste 
for the authorized term of operation in order to complete site rehabilitation. 
However, the standards governing their operation will be tightened. Projects 
that have already been submitted for environmental impact assessment and 
review will be studied on a case-by-case basis according to the recovery and 
disposal needs of the targeted community or communities.

Given that segregated concrete, asphalt and brick do not represent an 
environmental risk, their reuse will be encouraged. As long as they meet certain 
quality criteria, they can be reused for backfilling, repair or construction 
purposes. Construction, renovation or demolition debris containing wood, 
gypsum, textiles or any other non-inert material, will have to be directed, with 
the gradual closure of existing dry materials disposal sites, to either authorized 
processing centres or sanitary landfill sites.

5.6.5 Reduction and recovery of industrial, commercial and institutional 
materials 

Industries, commercial establishments and institutions recover 66 percent of 
the residual materials with a potential for recovery that they generate in a year. 
They must be lauded for this strong performance and encouraged to continue 
their efforts.

An environmental program that recognizes reduction and recovery initiatives by 
industrial, commercial and institutional establishments will be set up and the 
results will be made public.

Those businesses that attain the reduction and recovery targets established 
with the Minister of the Environment will receive official recognition from the 
government, which they may use to promote their product(s) on domestic and 
export markets.

For its part, the government must set an example as a major institution whose 
agencies purchase and consume large quantities of goods and products. It must 
work towards waste reduction and recovery the same as any other institution 
and stimulate the market for recycled goods.

The government commits to making waste audits and reduction plans part of its 
regular management activities. It will also strengthen the environmental 
content of its procurement policy by giving priority to products that are better 
for the environment, such as recycled paint and oil, and construction, 
renovation and demolition debris, so as to support the markets for these 
secondary materials.

5.6.6 Recovery of non-refillable beer and soft drink containers 



With a return rate of 76 percent on non-refillable beer and soft drink containers 
at retailers, the deposit-return system is no longer self-financing. Like other 
enterprises marketing products in Québec, the brewery industry and soft drink 
bottlers will be responsible for funding the recovery of waste generated by their 
products. The terms for financing will be established by agreement with the 
Minister of the Environment.

5.6.7 Recovery of used tires 

Retailers apply a non-refundable levy to the sale of new tires. The monies 
generated by this program are used by the government to cover the costs of 
recycling used tires generated in Québec each year. They are also used to 
financially support businesses that reuse or recycle scrap tires, or burn them to 
produce energy. The program will also help to empty all used tire storage sites.

5.6.8 Reclamation of municipal and industrial sludge

Knowing the properties of sludge, which vary according to the source, is 
essential to assessing its recovery potential. Hence, regional municipalities will 
be required to establish master plans for managing industrial and municipal 
sewage sludges. These plans will be an integral part of the residual materials 
management plan and will aim to identify the source, quantity and quality of 
the different categories of sludge generated in the territory and determine, 
where environmentally beneficial, whether recovery is possible. The ultimate 
goal is to ensure that no sludge is landfilled until it has been demonstrated that 
recovery is not an economically viable option.

5.7 Disposal

As of June 14, 1993, when authorizing a disposal site the government may set 
standards different from those provided by regulation if it deems increased 
environmental protection is needed. These more stringent protection standards 
will be incorporated into the regulation governing disposal activities.

5.7.1 Technical landfill sites

Québec’s landfill standards need to be tightened to ensure greater protection of 
human health and the environment. A new regulation on residual materials 
disposal will be adopted to that end.

New landfill requirements will mainly target:

●     watertight landfill cells to ensure maximum protection of groundwater;
●     leachate collection and, where necessary, treatment systems to protect 

groundwater, surface water and the quality of receiving environments;
●     safe collection and release or burning of biogas.

5.7.2 Dry materials disposal sites

Dry materials disposal sites will be subject to more stringent safety standards. 
The new regulation respecting residual materials disposal will require site 
owners to monitor groundwater and surface water quality, among other things.

5.7.3 Post-closure monitoring of disposal sites

By order of the government, and under the authorizations it issues in 



compliance with the environmental impact assessment and review procedure, 
operators are required to establish financial guarantees in the form of a trust 
fund for the post-closure monitoring of disposal sites. This requirement will be 
extended to existing disposal sites designated by regulation.

5.7.4 In-trench disposal sites

In order to reduce in-trench disposal of waste materials, given its impact on 
water quality, the number of in-trench sites will be limited.

Moreover, site owners will be required to monitor groundwater and surface 
water quality.

5.7.5 Incineration

Because incinerators require substantial capital expenditures to operate, a 
sustained supply of residuals is needed to make them profitable. This can slow 
the attainment of recovery goals.

Projects to operate or increase the capacity of an incinerator will be authorized 
only if the proponent can demonstrate that incineration does not conflict with 
the recovery targets. All new incinerators having a capacity of over two metric 
tons per hour must be designed to recover energy from the burning of waste.

Furthermore, tighter standards governing gas and particle emissions will be 
adopted.

5.7.6 Waste disposal in the North

Northern municipalities and communities generally manage their waste by 
depositing it in open dumps. Since the ground is frozen for most of the year, 
the waste piles up and is then burned at prescribed intervals.

The use of small incinerators would help to reduce reliance on this form of 
disposal which entails environmental and health hazards. A pilot project to 
assess the environmental acceptability of burning waste in small incinerators 
should be carried out. If the results are satisfactory, small-scale incineration will 
be allowed and encouraged.

5.8 Role of Recyc-Québec

Recyc-Québec is responsible for coordinating recovery initiatives proposed in 
this policy with a view to consistency and complementarity. More specifically, it 
will:

●     help set up industrial residuals recovery and reclamation agencies 
accredited by the Minister and monitor agreements entered into with the 
Minister;

●     develop and manage a knowledge system for tracking the achievement of 
sectoral and overall residual materials recovery goals;

●     administer any financial assistance program upon request of the Minister 
or the government;

●     foster the development of markets for secondary materials in partnership 
with the industries concerned;

●     advise regional municipalities, management boards or any other body 
mandated by the municipalities on the establishment of residual materials 
management plans.



5.9 Implementation monitoring

A report on the implementation of this policy will be published every two years. 
Furthermore, the Policy itself will be reviewed five years after its coming into 
effect and the management directions revised as necessary based on the results 
of source reduction and recovery efforts.

Conclusion

This Residual Materials Management Policy 1998-2008 encourages all municipal, 
industrial and environmental stakeholders, along with Quebeckers in general, to 
join forces with the government to work towards greater protection of human 
health and the environment through sound residual materials management.
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Quebec Residual Materials Management Policy, 1998-2008

Appendix - Recovery goals, by source, material category and amounts 
recovered, 1996

MUNICIPAL

Recoverable 
volume
(x 1000 
tonnes)

Recovery rate Materials 
recovered in 

1996
(x 1000 
tonnes)

Goal
(%)

Tonnage
(x 1000 
tonnes)

Recyclable materials

Total fibres 55 60% 333 198

Refundable 
containers

42 80% 34 29

Non-refundable 
containers

260 60% 156 62

Non-refundable 
aluminum

12 20% 2 N/A

SUBTOTAL 869 60% 525 289

Putrescible materials

Putrescible waste 589 60% 353 N/A

Grass clippings 221 60% 133 N/A

SUBTOTAL 810 60% 486 84

Reusable products

Textiles 54 50% 27 10

Bulky waste 273 60% 164 102

SUBTOTAL 327 58% 191 112

Hazardous materials 27 58% 16 3

TOTAL MUNICIPAL 2 033 60% 1 218 488

 

INDUSTRIAL, 
COMMERCIAL AND 
INSTITUTIONAL

Recoverable 
volume
(x 1000 
tonnes)

Recovery rate Materials 
recovered in 

1996
(x 1000 
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tonnes)

Goal
(%)

Tonnage
(x 1000 
tonnes)

Recyclable materials

Paper and packaging 882 70% 617 598

Glass 38 95% 36 36

Plastics 162 70% 113 26

Metals 1 081 95% 1 027 1 001

Textiles N/A 70% N/A 17

SUBTOTAL 2 162 83% 1 793 1 677

Putrescible materials

Wood 202 70% 142 N/A

Putrescible waste 188 60% 113 N/A

SUBTOTAL 390 65% 254 30

Tires 63 85% 54 17

TOTAL ICI 2 615 80% 2 101 1 724

 

INDUSTRIAL, 
COMMERCIAL AND 
INSTITUTIONAL

Recoverable 
volume
(x 1000 
tonnes)

Recovery rate Materials 
recovered in 

1996
(x 1000 
tonnes)

Goal
(%)

Tonnage
(x 1000 
tonnes)

Recyclable materials

Paper and packaging 882 70% 617 598

Glass 38 95% 36 36

Plastics 162 70% 113 26

Metals 1 081 95% 1 027 1 001

Textiles N/A 70% N/A 17

SUBTOTAL 2 162 83% 1 793 1 677

Putrescible materials

Wood 202 70% 142 N/A

Putrescible waste 188 60% 113 N/A

SUBTOTAL 390 65% 254 30

Tires 63 85% 54 17

TOTAL ICI 2 615 80% 2 101 1 724

 



GRAND TOTAL

Waste 
generated
(x 1000 
tonnes)

Recoverable 
volume

(x 1000 tonnes)

Recovery rate Materials 
recovered in 

1996
(x 1000 
tonnes)

Goal
(%)

Tonnage
(x 1000 
tonnes)

8 312 7 106 67% 4 793 3 088
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Québec Action Plan for Waste Management, 1998-2008

Fact Sheets

●     Elimination of Residual Materials in Québec

●     Other Fact Sheets (RECYC-QUÉBEC)

❍     Construction and Demolition Waste (French,  PDF file, 171 Ko)

❍     Deposit/Refund System (French,  PDF file, 184 Ko)

❍     Glass (French,  PDF file, 212 Ko) 

❍     Household Hazardous Waste (French,  PDF file, 247 Ko)

❍     Information Technology Equipment (French,  PDF file, 190 Ko)

❍     Metals (French,  PDF file, 178 Ko)

❍     Paints (French,  PDF file, 151 Ko)

❍     Paper and Paperboard (French,  PDF file, 263 Ko)

❍     Plastics (French,  PDF file, 194 Ko)

❍     Putrescible Waste (French,  PDF file, 190 Ko)

❍     Textiles (French,  PDF file, 181 Ko)

❍     Three-Way Residential Collection (French,  PDF file, 155 Ko)

❍     Used Tires (French,  PDF file, 120 Ko)

❍     Waste Oils (French,  PDF file, 162 Ko)
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Fact Sheet

Elimination of Residual Materials in Québec

●     Introduction
●     Characteristics and Composition of Residual Materials
●     Disposal Sites in Québec
●     Environmental Issues
●     Québec Action Plan and Elimination of Residual Materials
●     Conclusion
●     Appendix 1: Sanitary Landfills by Region
●     Appendix 2: Dry Material Deposits by Region

Introduction

In this day and age, recovery and recycling techniques give new life to many old products, 
including plastics, paper, used tires, and so on. Yet, despite outreach programs, our 
consumer oriented society continues to generate noticeable quantities of waste 
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(household, industrial, commercial and institutional) that are still being disposed of.

In 1998, of the 8.9 million tonnes of waste generated in Québec, 5.5 million went for 
disposal. To reverse this trend, the Québec Action Plan for Waste Management, 1998-
2008 proposes measures aimed at recovering 65% of useful materials that can be 
extracted from waste products each year. In the end, the only materials that should be 
sent for disposal will be those left over from the sorting, conditioning and reclamation of 
the broadest possible amount of wastes.

In addition to saving space at disposal sites, diverting residual materials from the waste 
stream extends their service life and slows the need for new ones.

The Action Plan's second fundamental goal is to make disposal activities safe for both 
persons and the environment.

Characteristics and Composition of Residual Materials

The 8.9 million tonnes of waste generated in Québec in 19981 represent 1200 
kilogrammes per person. This amount, made up of 20% solid materials, is composed 
mainly of waste from industrial, commercial or agricultural activities, with the exception of 
hazardous materials, biomedical wastes, gaseous matter, tailings and contaminated soils. 

●     municipal (32.8%);
●     industrial, commercial and institutional (34.8%);
●     construction and demolition (32.4%).

Of this amount, 5.5 million tonnes of waste were disposed of, while 3.4 million tonnes 
were recovered and reintroduced in the production line.

In 1998, the amount of waste sent for disposal increased by 200,000 tonnes with respect 
to 1996, a rise of about 4%. The most significant increase occurred at dry material 
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deposits with 171,000 tonnes more than in 1996. This increase is explained mainly by the 
ice storm that struck early in 1998. Overall, waste sent to sanitary landfills has increased 
slightly while that sent for disposal in trenches has dropped. It can therefore be safely 
assumed that increased recovery rates have helped lower the quantities of waste 
eliminated in Québec.

Distribution of solid materials recovered (in tonnes) according to source2:

Material
Municipal and

residential

Industrial,
commercial

& institutional

Paper 215,600 562,200

Glass 56,100 44,900

Ferrous metals 10,500 905,000

Non-ferrous metals 11,470 95,600

Plastics 17,300 33,200

Textiles 9,500 10,700

Organic waste 9,700 83,800

Household hazardous waste 2,500 ---

Dry materials
(construction and demolition)

10,700 1,146,200

Tires --- 43,500

Municipal sludges 22,000 ---

Others * --- 1,400

Total 446,370 2,926,500



* Appliances and electronic devices, computer material, printer cartridges, etc.

 

Disposal Sites in Québec

Waste for disposal is directed to sanitary landfills, in-trench landfills, disposal sites in the 
North, dry material deposits and incinerators.

According to recent numbers published by Recyc-Québec, there are 480 distinct solid 
waste disposal sites in Québec, distibuted as follows:

●     64 sanitary landfills;
●     323 in-trench landfills;
●     64 dry material deposits;
●     3 incinerators;
●     26 disposal sites in the North.

Distribution of disposal sites according to Québec's 17 administrative regions

Administrative
region

Sanitary
landfill

In-
trench
landfill

Disposal
in the 
North

Dry 
material 
deposit

Incinerator

Number* Population 
served Number Number

Number*
Number Population 

served

Bas-Saint-
Laurent

8 183,586 34 0 3 0  

Saguenay–Lac-
Saint-Jean

4 280,472 38 0 9 0  



Capitale 
Nationale

6 138,124 3 0 5 1 506,067

Mauricie 3 275,050 15 0 5 0  

Estrie 7 359,048 0 0 6   

Montréal 1 1,170,114 0 0 2 0  

Outaouais 1 9,942 50 0 2 0  

Abitibi-
Témiscamingue

2 43,000 63 0 1 0  

Côte-Nord 5 86,600 27 12 0 0  

Nord-du-
Québec

2 11,000 44 14 3 0  

Gaspésie–Îles-
de-la-Madeleine

5 69,339 25 0 1 1 13,800

Chaudière-
Appalaches

10 314,108 9 0 4 1 47,336

Laval 0  0 0 1 0  

Lanaudière 2 689,000 2 0 5 0  

Laurentides 4 1,248,630 11 0 5 0  

Montérégie 2 > 50,000 2 0 8 0  

Centre-du-
Québec

2 753,400 0 0 4 0  

Total 64 5,681,413 323 26 64 3 567,203

* The numbers in these columns were provided by Recyc-Québec in October 2000, while the 
numbers in the other columns are from local surveys carried out in 1999.

Québec's 64 sanitary landfills receive most of the solid waste discarded. Around 30 of 
these sites rely on the soil's natural filtration qualities to treat leachates (water 



contaminated by wastes). The rest, which serve 71% of the population, have leachate 
collection and treatment systems.

In-trench landfills are used for waste from municipalities with less than 2000 inhabitants 
located more than 30 kilometres from a sanitary landfill. The requirements governing 
these sites are loose: hydrogeological studies and groundwater monitoring are not 
required, waste does not have to be compacted, and the trench only has to be covered 
once a week and only in summer. Moreover, open burning is both practised and allowed. 
While only small amounts of waste are directed to in-trench landfills, the operating 
standards make it difficult to ensure adequate protection of the environment.

Dry material deposits, for the most part former pits and quarries, receive construction and 
demolition debris. These wastes consist primarily of concrete, brick and asphalt, but may 
also include wood, drywall, textiles and insulation.

Northern communities generally manage their waste by depositing it in open dumps. 
Since the ground is frozen for most of the year, the waste piles up and is then burned at 
regular intervals.

When operated in compliance with recognized standards, incinerators are an 
environmentally safe means of waste disposal.

In Québec, the majority of waste disposal sites are owned by municipal or para-municipal 
bodies, but most of the waste, about 77%, is disposed of in privately operated sanitary 

landfills3. Hence, among the 64 sanitary landfills in operation, 56 are publicly owned and 8 
belong to private enterprises (see Appendices 1 and 2), serving about 88% of the 
population. The three incinerators serve a little more than half a million people in the 
Capitale Nationale, Chaudière-Appalaches and Gaspésie–Îles-de-la-Madeleine regions. Of 
the 64 dry material deposits in operation, 12 only are municipal, while the remaining 52 
are privately operated.

In June 1993, the government of Québec adopted the Act respecting the establishment 
and enlargement of certain waste elimination sites, which subjects proposals for the 
establishment and enlargement of sanitary landfills and dry material deposits to the 



environmental impact assessment and review procedure. Moreover, where applicable 
under this Act, the government may set standards different from those in the Regulation 
respecting solid waste. As a result, eight sanitary landfills and four dry material deposits 
have been the subject of orders (see Appendices 1 and 2) imposing tighter standards for 
better protection of persons and the environment.

In December 1995, the Act to prohibit the establishment or enlargement of certain waste 
elimination sites came into force. Since then, the establishment or enlargement of 
sanitary landfill sites, dry material deposits and incinerators is prohibited, unless the 
prohibition is lifted by the government as provided by the Act prior to carrying out the 
project.

1 RECYC-QUÉBEC. 1999. Gestion des matières résiduelles au Québec : Bilan 1998, July.
2 RECYC-QUÉBEC. 1999. Gestion des matières résiduelles au Québec : Bilan 1998, July.
3 QUÉBEC.MINISTÈRE DE L'ENVIRONNEMENT ET DE LA FAUNE.1998. The Earth isn't disposable. Think before 
you discard! 
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Québec Action Plan for Waste Management, 1998-2008

Fact sheet

Elimination of Residual Materials in Québec

Environmental Issues

The quality of the environment is likely to be affected by waste elimination, be 
it by landfilling or incineration. For the environment to be adequately protected, 
certain rules and principles must therefore be followed when establishing and 
operating a waste elimination site.

Rain percolating through the landfilled waste produces what is called leachates. 
Because these leachates have the potential to contaminate ground and surface 
waters, depending on the geological and hydrogeological conditions of the site, 
monitoring them is important.

Moreover, when it decomposes, the burried waste generates several gases 
known as biogas. Adequate management of these gases is also important to 
prevent them from escaping the site and to encourage their elimination, 
thereby reducing greenhouse gas emissions in the process.

Waste incineration requires sophisticated equipment to eliminate emissions of 
gases and particulate matter into the atmosphere. In addition, the safe 
elimination of incineration by-products, including bottom ash and fly ash, is 
necessary to safeguard the environment.

Québec Action Plan and Elimination of Residual Materials

The Québec Action Plan for Waste Management, 1998-2008 proposes 29 
actions, seven of which are specifically aimed at ensuring the safety of 
elimination activities and reducing the amount of waste sent for disposal:

Actions Objectives

4: Creation of watchdog committees 
by disposal facility operators.

Ensure compliance with environmental 
requirements.

12: Gradual elimination of dry 
material deposits.

Stimulate waste recovery to achieve a 
60% objective.

20: Adoption of new sanitary landfill 
requirements to ensure greater 
protection of persons and the 
environment.

Reduce risks to the population and the 
environment.
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21: Adoption of standards governing 
dry material deposits.

Protect groundwater and surface 
water quality.

23: Adoption of new siting criteria for 
in-trench landfills to reduce their 
numbers.

Reduce the number of in-trench 
landfills and standardize the location 
to 100 km from any other landfill.

24: Adoption of requirements for 
monitoring groundwater and surface 
water quality at in-trench landfills.

Prevent groundwater and surface 
water contamination; prohibit the 
artificial lowering of groundwater 
levels.

26: Adoption of tighter incinerator 
stack emissions standards.

Prevent the migration of biogases 
outside the disposal site; eliminate 
waste, bottom ash and fly ash in an 
environmentally safe manner.

On October 25, 2000 the Minister of the Environment announced the publication 
of the draft Regulation respecting the elimination of residual materials, which 
will replace the Regulation respecting solid waste (Q-2, r.14) that governs the 
different solid waste elimination and storage sites in Québec. This new 
regulation will make possible the implementation of several actions provided for 
in the Québec Action Plan for Waste Management, 1998-2008, particularly 
those pertaining to increased protection of persons and the environment.

The purpose of the proposed regulations is to put an end to the elimination of 
residual materials in permeable sanitary landfills. Henceforward, in order to 
provide greater protection to groundwater and surface water, operators will be 
required to lay out tighter cells. The collection and, where necessary, the 
treatment of leachates, as well as the collection and safe disposal of biogases, 
including thermal destruction if any, will also be mandatory.

With the exception of certain projects currently under review, the enlargement 
or establishment of new dry material deposits will be prohibited. Moreover, the 
operators of sanitary landfills and dry material deposits will be required to form 
and supporyt watchdog committees responsible for informing the population 
concerned of compliance with environmental standards.

In addition to these provisions, landfill sites laid out in rock quarries or open-pit 
mines will have to meet new and specific hydrogeological conditions to fulfil the 
objectives of the new regulation, particularly in terms of environmental 
monitoring and supervision.

Where small-sized municipalities are concerned, the new regulation maintains 
tailored elimination methods involving burial in trenches or isolated territory 
landfills. However, it aims to reduce the number of in-trench landfills near large 
centers where access to safer disposal sites within a radius of 100 kilometres is 
possible.

Lastly, operators of sanitary landfills, dry material deposits and in-trench 
landfills will be required to monitor the sites during operation and for a 30-year 
period following the date on which the sites were closed. Operators of existing 
sites will have three years to upgrade their facilities to comply with the new 
requirements or will be asked to shut down at the expiration of the deadline.

Conclusion



The challenge, in the years to come, will be to reduce as much as possible the 
amount of waste sent for disposal and to make sure elimination activities are 
carried out in total compliance with the protection of persons and the 
environment. In addition, to convince consumers of the advantages of judicious 
waste recovery, for the quality of life of both present and future generations, 
awareness building is a priority.
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Québec Action Plan for Waste Management, 1998-2008

Fact Sheet

Elimination of Residual Materials in Québec

Appendix 1 / Sanitary Landfills by Region4
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Bas-Saint-Laurent (01) 1. Notre-Dame-du-Sacré-Cœur (Rimouski)
2. Dégelis
3. Saint-Jérôme-de-Matane
4. Padoue
5. Saint-Philippe-de-Néri
6. Pohénégamook
7. Amqui
8. Saint-Georges-de-Cacouna

Saguenay–Lac-Saint-Jean (02) 9. Chicoutimi * D

10. Saint-Prime (Domaine du Roy)
11. L’Ascension-de-Notre-Seigneur
12. Dolbeau

Québec (03) 13. Neuville
14. Saint-Raymond
15. Stoneham
16. Baie-Saint-Paul
17. Saint-Tite-des-Caps et Saint-Joachim *
18. Clermont

Mauricie (04) 19. La Tuque
20. Saint-Étienne-des-Grès

21. Champlain D

Estrie (05) 22. Shipton
23. Melbourne
24. Coaticook
25. Sherbrooke
26. Canton de Magog *
27. Bury
28. Lac-Mégantic

Montréal (06) 29. Montréal

Outaouais (07) 30. Déléage

Abitibi-Témiscamingue (08) 31. Val-d’Or
32. La Sarre

Côte-Nord (09) 33. Sainte-Anne-de-Portneuf
34. Manicouagan
35. Les Bergeronnes
36. Sept-Îles
37. Rivière-Pentecôte

Nord-du-Québec (10) 38. Chibougamau

39. Chapais D

Gaspésie–Îles-de-la-Madeleine (11) 40. Percé
41. Gaspé
42. Saint-François-de-Pabos
43. Sainte-Anne-des-Monts
44. New Richmond

Chaudière-Appalaches (12) 45. Saint-Côme-Linière
46. Saint-Cajetan-d’Armagh
47. Sainte-Perpétue
48. Garthby
49. Lac-Etchemin
50. L’Islet-sur-Mer

51. Saint-Lambert-de-Lauzon D

52. Saint-Flavien D

53. Robertsonville

54. Saint-Édouard-de-Frampton D



Lanaudière (14) 55. Lachenaie * D

56. Sainte-Geneviève-de-Berthier *

Laurentides (15) 57. Sainte-Sophie *
58. Mirabel
59. Mont-Laurier
60. Marchand

Montérégie (16) 61. Sainte-Cécile-de-Milton *

62. Cowansville D

Centre-du-Québec (17) 63. Plessisville
64. Saint-Nicéphore *

4RECYC-QUÉBEC. Bilan 1998, revised in January 2000.
* privately operated sites; others are municipal
D sites for which an order was issued
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Québec Action Plan for Waste Management, 1998-2008

Fact Sheet

Elimination of Residual Materials in Québec

Appendix 2 / Dry Material Deposits by Region5
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Bas-Saint-Laurent (01) 1. Rimouski *
2. Les Méchins *
3. Saint-Modeste

Saguenay–Lac-Saint-Jean (02) 4. Canton de Chicoutimi
5. Roberval
6. Dolbeau
7. La Baie
8. Saint-Félicien
9. Chicoutimi (paroisse Saint-Alphonse)
10. Saint-Honoré
11. Jonquière
12. Canton Laterrière

Québec (03) 13. Stoneham-et-Tewkesbury *
14. Sainte-Foy
15. La Malbaie
16. Ancienne-Lorette
17. Paroisse de Pointe-aux-Trembles (Portneuf) *

Mauricie (04) 18. Grand-Mère
19. Saint-Louis-de-France
20. Trois-Rivières
21. Grand-Mère
22. Saint-Étienne-des-Grès

Estrie (05) 23. Canton de Magog
24. Frontenac
25. Canton de Stoke
26. Canton de Valcourt
27. Saint-Denis-de-Brompton
28. Bonsecours

Montréal (06) 29. Pierrefonds D

30. Kirkland

Outaouais (07) 31. Cantley
32. Canton de Templeton

Abitibi-Témiscamingue (08) 33. Val d’Or *

Nord-du-Québec (10) 34. Municipalité de la Baie-James (Canton Daubrée) *
35. Municipalité de la Baie-James
36. Municipalité de la Baie-James

Gaspésie–Îles-de-la-Madeleine (11) 37. Cap-aux-Meules

Chaudière-Appalaches (12) 38. Pontbriand
39. Lévis *
40. Garthby *
41. Saint-Thomas de Montmagny

Laval (13) 42. Laval (Paroisse Saint-Vincent de Paul) *

Lanaudière (14) 43. Saint-Félix-de-Valois

44. Sainte-Julienne D

45. Joliette

46. Saint-Roch-de-l’Achigan D

47. Saint-Louis-de-Terrebonne

Laurentides (15) 48. Sainte-Thérèse *
49. Mont-Laurier *
50. Chatham
51. Ferme-Neuve *
52. Sainte-Adèle



Montérégie (16) 53. La Prairie D

54. La Prairie
55. Tracy
56. Tracy
57. Sainte-Hélène-de-Bagot
58. Sainte-Cécile-de-Milton
59. Canton de Godmanchester
60. Brossard

Centre-du-Québec (17) 61. Saint-Grégoire
62. L’Avenir
63. Saint-Nicéphore
64. Ville de Bécancour

5RECYC-QU ÉBEC. Bilan 1998, revised in January 2000.
* municipal sites, others are privately operated
D 

sites for which an order was issued
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Québec Residual Materials  Management Policy, 1998-2008

Agronomic utilization of residuals : making the most 
of residues

●     The agronomic utilization of residuals is not a new 
idea!

●     A new wave of recycling… industrial and municipal 
residues

●     A winning combination

●     A proven agricultural value

●     Rigorous quality control

●     The question of odours…

●     Residuals and manure management

●     For information

Other 
information

Interim Criteria 
for the 

Reclamation of 
Fertilizing 
Residuals

Agricultural 
Utilization of 

Fertilizing 
Residual 

Materials: 
Questions and 

Answers 

Odours from 
Manure and 

Fertilizing Residuals 

The agronomic utilization of residuals is not a new idea!

The agromomic utilization of residuals is by no 
means a recent phenomenon. Québec’s farm 
producers have long been using manure and 
harvest residues as fertilizers on their farms. 
The spreading of other types of residues, such 
as wood ash and fishing waste, has been 
recommended and practiced since the 
beginning of the century. Nearer to home, 
bone meal, animal flours and compost are 
used extensively as fertilizers by professional 
and amateur horticulturists.

A new wave of recycling… industrial and municipal residues
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Today, new residuals with 
useful properties are 
becoming available, and 
there has been a revival of 
interest in recovery. The 
materials in question include 
sludge (also known as 
biosolids) from municipal 
and industrial wastewater 

treatment plants, cement kiln dust, wood ash and compost. Their use, 
especially in agriculture, is a logical outcome of the efforts and choices made 
by Québec society in water and air purification and the selective collection of 
leaves and grass. Agronomic utilization of residuals is part of the Québec 
Residual Materials Management Policy, 1998-2008. The goal of the plan is to 
develop 60% of recoverable putrescible residuals every year until the year 
2008. It promotes alternative methods that are feasible from an 
environmental standpoint and profitable for both the economy and job 
creation.

A winning combination

There are three main benefits to be derived from the recovery of residuals. 
First, farm producers gain access to new fertilizers and soil conditioners that 
help improve crop production, reduce costs and promote soil conservation. 
Second, recycling helps industries and municipalities to reduce the cost of 
managing and eliminating some of their waste materials. And third, 
development has the environmental benefit of limiting resource wastage and 
the use of techniques such as sanitary landfill or incineration, by diverting 
approximatively a million tons of good quality residuals away from elimination 
sites every year.

 

A proven agricultural value

Fertilizer residues, once spread on the land, have recognized fertilizing or soil 
conditioning properties. Research carried out in Québec by various groups, 
including universities, the Ministère de l’Agriculture, des Pêcheries et de 
l’Alimentation, Agriculture and Agro-Food Canada and the industry, have 
shown that these substances have a positive effect on crop and soils. These 
findings confirm the results of research in the United States and Ontario, 
where residuals have been recycled for many years.

In practice, the exact value of residuals is established from product analysis 
and agronomic studies. It varies according to the type of residue and its water 
content. For example, some paper mill residues are valued at approximately 
$4 per ton, as a source of NPK, but this does not take into account the value 
of organic matter added to soil. The comparison must also consider spreading 
costs, which vary according to the type of residue, the distances to be 
travelled and the spreading equipment required.

Residuals can be used in many different ways – for example, fertilizing and 
enriching soils in agriculture, horticulture and forest management, restoring 
vegetation to damaged sites, and so on.

Rigorous quality control

file:///G|/2004/2617958/index.htm
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Fertilizer residues can be judged to 
be quality by-products, not waste 
for burial, when they are used 
according to criteria established by 
the Ministère de l'Environnement.

The agriculture value of residuals is 
not sufficient, on its own, for the 
Ministère de l’Environnement to 
authorize spreading. The residues 
must also meet a range of 
environmental quality criteria that 
are among the most severe in the 
world. The municipalities and industries producing the residues are required to 
perform complete and systematic analyses. Commercial standards established 
by Québec’s Bureau de normalisation apply to some of these by-products. 
Fertilization with unstabilized sewage sludge or any other similar residue is 
prohibited.

Moreover, the spreading of the residues must be carried out in compliance 
with established practices, and when a certificate of authorization is required 
for the spreading and the storage of these residues, supervision by an 
agronomist or a forestry engineer is required. Farm producers who agree to 
use the residues on their land also agree to comply with established conditions 
and practices for the greater advantage to their operation and the 
environment. If you have any doubts about the source or the quality of the 
products proposed, contact one of the Ministère de l’Environnement's regional 
offices.

 

The question of odours…

Some residues emit very little odour. This is the case, for example, of wood 
ash, cement kiln dust and mature compost. However, this may not be the 
case of other organic residues. This latter group must undergo treatment to 
reduce odour, and if this is not possible, they are subject to more severe 
spreading requirements than farm manure. For example, the spreading of 
some residues is prohibited on Saturdays, Sundays or public holidays. During 
the summer season, the local population must be informed before spreading 
takes place, and these residues may not be spread within a certain distance of 
neighbouring homes. Residents who, despite of all these mesures, suffer 
serious inconvenience as a result of residue odour can contact one of the 
Ministère de l’Environnement's regional offices.

Residuals and manure management

In 1998, approximatively a million ton of residuals were spread over 
cultivated land in Québec, compared to 31 tons of farm manure. Residuals 
provided less than two percent of the phosphorous input to farmland, and are 
unlikely to provide more than five percent in the future.

The residues must be spread in accordance with the criteria stipulated in 
various regulations and technical guides. These criteria determine, among 
other things, which fertilizers and soil conditioners to use depending on 
agronomic needs.
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For example, some residues poor in nitrogen and 
phosphorous, such as primary paper mill sludges and 
cement kiln dust, have properties that complement manure 
and mineral fertilizers. They are used mainly as soil 
conditioners, to counter soil deterioration.

Other residues, richer in phosphorous and nitrogen, such as 
mixed sludges from paper mills, have characteristics more 
consistent with manure. They are used in priority by plant-
producing farms (corn, potatoes, etc.) that do not have 
easy access to solid manure or that are experiencing soil 
deterioration problems. Moreover, as provided by the 

Regulation respecting the reduction of pollution from agricultural sources, 
livestock farms required to produce agro-environmental fertilization plans may 
use fertilizer residues only if they do not have a sufficient amount of manure 
for their needs. In 1998, farm producers spread industrial and municipal 
biosolids over about one percent of all cultivated land in Québec1.

For information

To submit a project on agronomic utilization of residuals, or for more 
information on the criteria and to obtain substantiating documents, please 
contact your nearest regional office.

You may also contact the reception and information service of the Ministère de 
l'Environnement.

1 Data taken from Portrait agroenvironnemental des fermes du Québec, Union des producteurs 
agricoles du Québec, ministère de l’Agriculture, des Pêcheries et de l’Alimentation et Institut de 
recherche et de développement en agroenvironnement inc., 1999.
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Interim Criteria for the Reclamation of Fertilizing Residuals

(Land application, storing, composting, manufacture
and use of soil mixes)

Notice

As of May 1, 2004, the document entitled “Interim 
Criteria for the Reclamation of Fertilizing Residuals” 
will be replaced by the “Reclamation of Fertilizing 
Residuals Handbook”. This guide, which includes the 
applicable standards and criteria, is used to determine 
whether or not the reclamation of specific fertilizing 
residuals requires a certificate of authorization. The 
guide is currently available in French.

This document is a reissue of a document first published in April 1997, in French 
and then again in February 2001. It essentially integrates modifications made 
since February 2001, the September 2001 addendum concerning heaps on soil, 
the January 2002 addendum on  limed abattoir sludge, the June 2002 
addendum on odour categories, the standards governing the Regulation 
respecting groundwater catchment and the Regulation respecting agricultural 
operations adopted in June 2002. The modifications mainly affect tables 3.5, 
4.2, 4.4, 4.5, 6.1, and 6.2. A revised version (not interim) of this document is 
envisaged for the end of 2003.

This document is intended primarily for regional branches of the Ministère de 
l’Environnement du Québec (Ministry) for regulatory verification purposes and 
for professionals involved in fertilizing residuals1 (FR) reclamation projects 
requiring a certificate of authorization (CA) from the Ministry. The interim 
criteria deal mainly with environmental aspects. For best practices related to 
agriculture, silviculture, etc., the reader is encouraged to consult other relevant 
works, some of which have been included in the references.

The originality of Québec’s FR reclamation criteria resides in the fact that they 
govern reclamation of a wide range of FRs -- industrial and municipal biosolids, 
ash, compost, soil mixes, etc. -- for a wide range of possible uses -- 
agricultural, silvicultural, horticultural, etc. These criteria synthesize extensive 
recent research and standardization data from Québec, Canada and the world 
over.

Section 1 of this document sets out the purpose of the criteria, the conditions 
requiring their application and the regulatory context. It can be used to 
establish whether a given  reclamation project requires a CA. Section 2 covers 
the general content of a CA application and the attendant responsibilities. 
Section 3 deals with residual value and quality. Section 4 sets out land 
application criteria. Section 5 addresses the manufacture and use of commercial 
soil mixes. Section 6 covers requirements governing composting and temporary 
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field storage before land application. Section 7 presents sampling and analysis 
requirements and Section 8 outlines communications plan content. References  
and appendices are included to help users understand and apply the criteria.

Further information on FRs can be obtained by visiting the Ministry’s website or 
calling a regional branch office.
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Introduction


This document is a reissue of a document first published in April 1997, in French and then
again in February 2001. It essentially integrates modifications made since February 2001,
the September 2001 addendum concerning heaps on soil, the January 2002 addendum on
limed abattoir sludge, the June 2002 addendum on odour categories, the standards
governing the Regulation respecting groundwater catchment  and the Regulation respecting
agricultural operations adopted in June 2002. The modifications mainly affect tables 3.5,
4.2, 4.4, 4.5, 6.1, and 6.2. A revised version (not interim) of this document is envisaged for
the end of 2003.


This document is intended primarily for regional branches of the Ministère de
l’Environnement du Québec (Ministry) for regulatory verification purposes and for
professionals involved in fertilizing residuals1 (FR) reclamation projects requiring a
certificate of authorization (CA) from the Ministry. The interim criteria deal mainly with
environmental aspects. For best practices related to agriculture, silviculture, etc., the reader
is encouraged to consult other relevant works, some of which have been included in the
references.


The originality of Québec’s FR reclamation criteria resides in the fact that they govern
reclamation of a wide range of FRs -- industrial and municipal biosolids, ash, compost, soil
mixes, etc. -- for a wide range of possible uses -- agricultural, silvicultural, horticultural,
etc. These criteria synthesize extensive recent research and standardization data from
Québec, Canada and the world over.


Section 1 of this document sets out the purpose of the criteria, the conditions requiring
their application and the regulatory context. It can be used to establish whether a given
reclamation project requires a CA. Section 2 covers the general content of a CA
application and the attendant responsibilities. Section 3 deals with residual value and
quality. Section 4 sets out land application criteria. Section 5 addresses the manufacture
and use of commercial soil mixes. Section 6 covers requirements governing composting
and temporary field storage before land application. Section 7 presents sampling and
analysis requirements and Section 8 outlines communications plan content. References
and appendices are included to help users understand and apply the criteria.


Further information on FRs can be obtained by visiting the Ministry’s website
(www.menv.gouv.qc.ca/sol/agricole-en/fertilizing.htm) or calling a regional branch office.


                                                
1 In this document, the term “residual” means “fertilizing residual” abbreviated as “FR”, the term
“biosolids” means “treated sludge from wastewater treatment” and the abbreviation “CA” means
“Certificate of Authorization.”.
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SECTION 1


Purposes, Applications and Regulatory Context


This document outlines the conditions for issuing a Certif29
icate of Authorization (CA) under section 22 of the Environment Quality Act (Q-2) for the
reclamation of “fertilizing residuals” (FRs). These are reference criteria. Further
requirements may be added or substituted on a case-by-case basis to prevent pollution
as defined in section 20 of the Act.


FRs are materials or objects that are “expired, rejected or otherwise considered waste and
that can be used to maintain or improve, separately or simultaneously, plant nutrition, as
well as the physical and chemical properties and biological activity of soils”. Examples are
wastewater treatment plant sludge (also called biosolids), compost, ashes, etc. By and large,
farm manure and contaminated soils are not considered FRs.


The aspects of FR reclamation addressed in this document are:


• application on soils for agricultural, silvicultural or horticultural purposes,
landscaping, revegetation of degraded sites, etc.


• temporary on-site storage
• composting in the field (these criteria can also be applied to on-farm manure


composting)
• manufacture and use of all-purpose commercial soil mixes


A CA is required when such activities could alter environmental quality as defined in
section 22 of the Act or when such authorization is required under a specific industry
regulation. For example, the Regulation respecting pulp and paper mills (Q-2, r.12.1) states
that the reclamation of mill waste requires a CA under section 22 of the Act.


Conversely, certain reclamation activities do not require a CA. Exemptions are listed in
tables 1.1, 1.2, 1.3a and 1.3b. Figure 1.1 illustrates whether a particular FR reclamation
activity requires a CA.


Any FR reclamation activity not listed in the exemptions in Tables 1.1, 1.2 or 1.3
requires a CA, unless the regional branch of the Ministry decides, after review, that the
activity will not alter environmental quality.
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Table 1.1 Activities exempted from section 22 of the Environment Quality Act under
the Regulation respecting the application of the Environmental Quality Act
(Q-2, r.1.001)


Reference in
Q-2, r.1.001 Exempted activities


Section 2, 5 • Preliminary investigation, drilling, exploration, experiments
outside a mill or technical readings prior to any project.


Section 2, 12


• Agricultural activities, unless otherwise provided for in the
Regulation respecting the prevention of water pollution in
livestock operations (1), except:


a) any operation to transform substances(2) to be used in the
cultivation of plants, except an operation to transform only
manure or farm products whose volume is less than 500 m3;
and


b) the spreading of substances other than manure , liquid dairy
waste, mineral fertilizers(3) liming material that meet the
standards of the Bureau de normalisation du Québec(4) and
compost prepared on a farm, using only farm products.


Section 2, 13


• Forest management activities within the meaning of  section 3 of
the Forest Act (R.S.Q., c. F-4.1), whether such activities are carried
out in forests in the public domain or in private forests, except :
a) the spreading of substances other than manure, mineral


fertilizers(2), logging debris from cutting areas and liming
material that meets the standards of the Bureau de normalisation
du Québec.


1. This regulation has been replaced by the RRAO.
2. Transformation: this term refers in particular to composting.
3. Mineral fertilizers: " the manure which have for origin eruptive, sedimentary or saline rocks, or which


are obtained by synthesis or industrial transformations”.
4. In conformity with standard of Bureau de normalisation du Québec: which meet the requirement of a


the BNQ standard. The product does not need to be certified. A product in conformity must however
comprise a label or a good of delivery which present warnings, in accordance with the standard.
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Table 1.2 Administrative exemptions from section 22 of the Environment Quality Act


Administrative exemptions from section 22 of the Environment Quality Act


• The composting of vegetable matter (leaves, lawn cuttings, pruning debris, wood
chips, sawdust, garden waste, etc.) sorted at source and with a volume of less than
150 m3/yr as long as such material does not derive from an industrial process and
has not been contaminated by pesticides or other contaminants.


• Land application of non-transformed and unmixed vegetable matter with other types
of residuals as long as such other materials come solely from the farm.


• Land application of sludge from fish farming.


• Final deposition or storage of tree pruning debris that is not mixed with other
residuals and has not been treated.


• Agricultural composting of a mixture of less than 150 m3 of dead leaves and
manure.
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Table 1.3a Land application – low environmental risk


Land application – low environmental risk(1)


• Compost from domestic composters, community gardens, food services (cafeterias) or
other establishments, only when the compost consists solely of food residuals sorted
at the source or vegetable residuals not contaminated by manure, human fecal matter,
abattoir residuals or meats unfit for consumption. (If a CA is required for a
composting activity, it must contain a quality control commitment, in keeping with
Section 3 of this document and a commitment not to distribute without specific
authorization any compost that does not comply with C1-P1 criteria or meet the
foreign body requirements set out in the BNQ standard governing category B
compost.)


• Fertilizers and other fertilizing materials destined for domestic use, in accordance
with the Fertilizers Act (Ffederal), and sold in bags or small containers. For example,
bags of fertilizer and compost sold in garden centres.


• Products and compost certified by the BNQ(2) to BNQ standards when being used as
directed(3), except for compost used in agriculture that contains more than 27 ng
TEQ/kg of dioxins and furans. Note: Any project to reclaim pulp and paper residuals
that is not composted or does not contain at least 77% real calcium carbonate (on a
wet weight basis) may be subject to a CA.


• BNQ-certified products comply with the Ministry’s criteria. Such criteria will be
detailed in specific and temporary technical specification sheets.


• Mixes of granulated mineral fertilizers with BNQ-certified granulated municipal
biosolids. The standard number and biosolid certification must be indicated on a label
or sticker accompanying the mixes.


• Leaves, tree pruning debris, bark and other wood residuals that are not contaminated
and do not come from a paper mill, applied in a volume less than 250 m3/ha/yr on
cultivated land or less than 1000 m3/ha/yr when used as mulch in tree farms or for
growing perennials.(4)


1. For land application on agricultural lands, the standards set out in the Agricultural Operations
Regulation apply, including the standard governing phosphorus.


2. BNQ = Bureau de normalisation du Québec. Certification compliance is indicated by use of the BNQ
label on the product label or delivery slip, or inclusion on a BNQ list. Certification may also be granted
by another Canadian or US organization that is certified by the Standards Council of Canada.


3. Land application limit of 22 t (d.w.)/ha/5 years for category B compost, classified as such due to trace
elements.


4. This is an annual volume. It is roughly equivalent to average soil coverage of 2.5 cm for 250 m3/ha of
residuals and 10 cm for 1000 m3/ha of spread waste.
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Table 1.3b Manufacture of soil mix and temporary on-site storage at application site –
low environmental risk


 Manufacture of
soil mix(1)


• The manufacture of less than 150 m3 of soil mix per year, except
products made from the following materials:


- compost that is made from human fecal matter (including
municipal biosolids), material contaminated by human fecal
matter, abattoir residuals (including biosolids and manure),
meat unfit for consumption or  paper mill sludge and is not
BNQ-certified


- human fecal matter (including municipal biosolids that are
not BNQ-certified), materials contaminated by human fecal
matter, abattoir residuals (including biosolids and manure),
meat unfit for consumption or paper mill sludge.


 Temporary
storage at the
application site
 (maximum of six
months for any
given heap)


• Products and compost certified compliant by the BNQ(2) and
stored according to instructions.


• Storage of all FRs in leak-proof containers (bins, manufactured
containers and small volume tanks). If the residuals have a strong
odour, the containers must be closed or covered.


• Heaps of tree leaves, soil mixes, bark and other wood residuals
that are not contaminated and do not come from paper mills, in a
volume of less than 50 m3/establishment (150 m3 for farms)(3) (4).


1. Soil mixes from activities not subject to a manufacturing CA may be distributed without a CA (for
use). When a CA is required to manufacture soil mix, product quality must be controlled to allow
subsequent use of the soil mix without requiring a CA (see Section 5).


2. See Table 1.1 regarding “liming material.”
3. This is a periodic maximum volume, not an annual volume.  An establishment is a farm, nursery, etc.


4. Storage of tree pruning debris is subject to an administrative exemption (see Table 1.2). Examples of
contaminated material: wood chips treated with PCP (pentachlorophenol), bark soiled by human fecal
matter.
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Figure 1.1: FR reclamation activities requiring a CA


Yes
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Storing Composting Soil mixes
(manufacture)


Soil mixes
(utilization)
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No CA


CA


Administrative
exemption from
CA (Table 1.2)


Activity with low
environmental risk
(Tables 1.3a and 1.3b)


For example: agricultural spreading
of a liming material (containing at
least 77% of calcium carbonate)
that complies with BNQ standards.


For example: compost of leaves and manure
spread on farms and derived from an
agricultural composting activity of less than 150
m³.


For example: spreading BNQ-certified compost.
Domestic compost, compost sold in bags for
domestic use.


For example: use of a soil mix that can be
manufactured without a CA or whose
characteristics comply with section 5.


A CA is required for any type of activity that is not exempted from a
CA and that could alter the quality of the environment.


Regulatory
exemptions from
CA (Table 1.1)


No


No
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SECTION 2


Content of CA Application and Responsibilities


The Ministry considers the CA applicant to be responsible for the activity. The applicant
may be a farm, an industrial company, a municipality, a brokerage firm or a specialized
promoter.


Any CA application must comply with sections 7 and 8 (appended) of the Regulation
respecting the application of the Environment Quality Act (EQA) (Q - 2, r.1.001). For
paragraphs 6 and 8 of section 7, a qualified professional (agronomist or forest engineer, as
applicable) must produce, at the applicant’s expense, a full agro-environmental
reclamation plan (AERP - plan agro-environmental de valorisation = PAEV) and certify
that all the requirements and minimal criteria set out in sections 2 to 7 of this document have
been met. Any exceptions must be justified.


The agronomist or forest engineer must provide proof of membership in the Ordre des
agronomes du Québec or the Ordre des ingénieurs forestiers du Québec, as applicable.


A CA application may cover spreading, composting or temporary storage before application
on one or more areas. The period covered may not be longer than two years.


Need for an agro-environmental fertilization plan (AEFP)


For land application on farms, the applicant must verify whether, under the Regulation
respecting agricultural operations (RRAO), the agricultural operation in question must
hold an AEFP for a farm, as well as an AERP for the receiving parcels. If not, there is no
need for an AEFP, because the operation is not required to have one under the RRPAS.


However, if the operation requires an AEFP, the Ministry’s regional office has two
options:


a) Ask those who signed the AEFPs to state that the AEFPs include the FR in
accordance with the applicable RRAO standards; or


b) Ask that the AEFPs to be forwarded in their entirety.
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SECTION 3


Fertilizing Residual Value and Quality


Value


To be considered an FR, a residual must satisfy at least one of the following conditions:


1. Be included in the list of FRs in Table 3.1;
2. Have a multiple reclamation index (MRI) equal to or greater than 1 based on the following


equation:


MRI = (dry matter (%) ÷ 100) x [(organic matter (% d.w.) ÷ 15) +
(neutralizing value (% CCE d.w.) ÷ 25) + (N + P2O5 + K2O (% d.w.)) ÷ 2]


Note: CCE = calcium carbonate equivalents; d.w. = dry weight


3. Have been reviewed in an agronomic study by a recognized research institution showing that
land application or use of the residual improves plant productivity or quality in a statistically
significant manner under conditions prevailing in Québec or a similar context;


4. If it is liquid residual, that it can be spread on soil covered with vegetation and solely during
the period of greatest risk of water stress, that is June 15 to August 15.
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Table 3.1 Parameter analyses required based on type of residual
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Uncontaminated
wood (1) and bark


4


Grass and leaves 4 4 4 4 4 4 4
Other non-woody
plants 4 4 4 4 4 4 4


Paper mill
biosolids 4 2 2 2 2 4 3 4 4 4 4 5 4 4 4 4 4 4 4 4 4 4 4 4 6 7


Paper mill lime
residuals 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4


Ash from paper
mills or
sawmills(8)


4 4 4 4 4 4 4 4 5 4 4 4 4 4 4 4 4 4 4 4 4 4 9


Municipal
biosolids (10) 4 4 4 4 4 4 3 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 6 7


Septic tank
residuals


4 4 4 4 4 4 3 4 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 7


Biosolids and
abattoir
residuals (11)


4 4 4 4 4 4 3 4 3 4 12 4 7


Agri-food
biosolids 4 4 4 4 4 4 3 4 3 4 4 4 4 7


Whey and
derivatives 4 4 4 4 4 4 7


Composts 4 4 4 4 4 4 4 4 4 5 4 4 4 4 4 4 4 4 4 4 4 4 4 13 7


Other residuals 4 4 4 4 4 4 14 4 4 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14


Unit of measure % % d.w. (mg/kg dry weight) 15


1. Contaminated residuals are, for example, wood treated or in contact with contaminants or human fecal matter.
2. Analysis required for secondary biosolids, alone or combined with primary residuals.
3. Analysis or calculation required for residuals treated with lime.
4. Analysis required for municipal biosolids and residuals from a raw or wastewater treatment process that uses aluminium salts (Al) or iron (Fe).
5. Analysis required if the residuals are from a cardboard manufacturing process or any other process requiring the addition of boron (B).
6. Analysis required for any residual from a municipal wastewater treatment process (possible exception: see Note 4 in Table 3.3), textile plant or tannery,


or from a pulp and paper manufacturing process that uses an oxidizing chlorine in the pulping, bleaching or wastewater treatment process.
7. Parameters to be analyzed are detailed in Table 3.2.
8. Mixtures with agricultural lime are permitted.
9. Analysis required if the ash comes from the incineration of paper mill biosolids.
10. Screening material and similar residuals are excluded.
11. Land application of unmixed abattoir manure does not currently require a CA (see Table 1.1).
12. Analysis required for hog abattoirs.
13. Analysis required if the compost is made from the residuals mentioned in 6 or 9.
14. Parameters for analysis will be based on inputs and determined on a case-by-case basis.
15. Unit of measure = ng TEQ/kg (d.w.)
16. NP-CCE
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FR Quality


Table 3.1 shows the chemical parameters to be analyzed, Table 3.2 the parameters for
pathogens, and Table 3.3, sampling frequencies. Sampling methods and analyses are
presented in Section 7.


A compilation of the following statistics must be provided for all analyses conducted in the
12 months prior to the CA application: average, median, maximum, and number of
samples. Results must be expressed as dry weight, except for dryness, pH and the C/N
ratio. If one of the environmental parameters analyzed is not detected, use half the detection
limit for the calculations. The analysis reports must be signed by a chemist or other qualified
professional and appended to the compiled data.


Using the results of the above analyses, select the higher of the average or median value to
determine if the FR stored (or that will soon be generated) falls into category C1 or C2 for
contaminants (Table 3.4) and category P1, P2 or P3 for pathogens (Table 3.2). The odour
categories (O1, O2 and O3) for the different FRs are presented in Table 3.5. This means
there are 18 possible classifications: C1-P1-O1, C1-P1-O2, C1-P1-O3, C1-P2-O1, C1-P2-
O2, C1-P2-O3, C1-P3-O1, C1-P3-O2, C1-P3-O3, C2-P1-O1, C2-P1-O2, C2-P1-O3, C2-P2-
O1, C2-P2-O2, C2-P2-O3, C2-P3-O1, C2-P3-O2, C2-P3-O3. Possible uses based on the
classification are shown in Table 3.6.


Residuals that do not meet minimum C2-P3-O3 requirements must not be spread on
agricultural or forest soils. Some exceptions are possible for the revegetation of degraded
sites, as long as an exhaustive assessment is done of the environmental
advantages/disadvantages of contaminants that exceed the criteria, including the impact on
surface water and groundwater, air, soil, living organisms and humans. An exception may
also be made for the use of C2 residuals in high amounts for the revegetation of degraded
sites. Specific criteria for degraded sites may be obtained at the regional Ministry office.


If the maximum value of the residual exceeds 20% of the C2 criteria, one of the
following measures must be implemented:


a) all batches or portions of batches of one type of residual that exceed the C2
requirements must be stored separately and not spread;


b) all batches or portions of batches of one type of residual that exceed 20% of the C2
requirements must be uniformly mixed with other batches before they are spread. As
well, a calculation must show that the final content of the mixture meets C2
requirements.


The professional must state whether the process that generates the residual has been
modified within the past 12 months. Also, if the residual generator or professional suspect
that unanalyzed contaminants may exceed C1 criteria or that specific contaminants or
undesirable objects are present, remedial measures must be proposed. The regional Ministry
office may, if necessary, proceed with a sampling on very short notice and conduct specific
analyses (see Section 7).
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Table 3.2 Residual quality parameters and criteria for pathogens


Fertilizing
residual Category P1 options Category P2 and P3 options


• from domestic
sewers


• containing
human fecal
matter


• containing
abattoir
residuals or
abattoir
manure(1)


• containing
manure or dead
animals


a) Fecal coliforms (2) < 1000 MPN(3)/g (d.w.),
and salmonella < 3 MPN/4 g (d.w.),
and drying at a minimum temperature of 800C,
and obtaining dryness > 90%


b) Any other equivalent combination that
meets US Environmental Protection Agency
(USEPA) Class A requirements for reduction
of pathogens and vector attraction (including
analysis of fecal coliforms (2) and salmonella)


P2: a) Liming to pH ≥ 12 for a minimum of 2 hours,
 and maintain at pH ≥ 11.5 for a minimum of 22


hours (4)


b) Fecal coliforms (2) < 2 000 000 MPN/g (d.w.).(5),
and aerobic biological treatment,
and O2 assimilation rate of  ≤ 1500 mg O2/kg


organic matter/hour (or if not, incorporation
of residual into soil in under 6 hours)


c) Any other EPA-approved equivalent
combination that meets Class B requirements for
reduction of pathogens and vector attraction (6)


d) Fecal coliforms (2) < 1000 MPN/g (d.w.),
and salmonella < 3 MPN/4 g (d.w.)


P3: Fecal coliforms (2) < 2 000 000 MPN/g (d.w.) (5),
and biological trt with biosolids ≥ 20 days (7)


Paper mill
biosolids


(not contaminated
by human fecal
matter)


Fecal coliforms (2) < 1000 MPN/g (d.w.),
and salmonella < 3 MPN/4 g (d.w.),
and provide a written attestation from the


mill’s environmental officer stating that
no domestic sewage is discharged into
the wastewater treatment system


P2: Provide a written attestation from the mill’s
environmental officer stating that no domestic
sewage is discharged  into the wastewater
treatment system


Composts Fecal coliforms (2) < 1000 MPN/g (d.w.),
and salmonella < 3 MPN/4 g (d.w.),
and assimilation rate of O2 ≤ 500 mg O2/kg


organic matter/hour,
and that has been composted


P2: Fecal coliforms (1) < 2 000 000 MPN/g (d.w.)(5),
and assimilation rate of O2 ≤ 1500 mg O2/kg organic


matter/hour,
and the product must have been composted and not


have much of an odour


Other residuals
(not contaminated
by human fecal
matter or manure)


Automatically considered P1 (no analysis
required). Provide a written attestation from the
residual generator that the residuals are not
contaminated by human fecal matter or manure.


Not applicable


1. If manure is not mixed with other residuals, no CA is required for agricultural or silvicultural applications (see Table 1.1).
2. Analysis of fecal coliforms may be replaced by analysis of E. coli to avoid over-evaluation of certain residuals, such as paper


mill biosolids.
3. MPN: most probable number.


4. All residuals must have been exposed to a pH of 12. It is possible that the pH will subsequently decrease, which may lead to
new microbial growth and the generation of foul odours. It is therefore recommended that liming occur as soon as possible and
that the pH be kept high thereafter.


5. The statistic to be calculated in these specific cases is the geometric mean k
kxxxG ...21= , and not the arithmetic mean.


The FR may be sampled at the mill or after the composting is completed (for composts). This is the only value that will be
considered, even if there is new microbial growth upon storage at the application site.


6. For septic tank biosolids, use the same USEPA criteria as for municipal biosolids (excluding USEPA Option 12).
7. See formula in appendix.
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Table 3.3 Minimum residual sampling frequency for analyzing required parameters
in Tables 3.1 and 3.2


Minimum number of composite samples in previous
12 months  (2)


Quantity produced or
accumulated yearly by


type of residual and
production site(1)


(metric tons d.w.)
Dioxins and


furans Pathogens
Other


parameters


0 - 300(3)  1(4) 4 2


300 - 1500    2(4) 4 4


1500 - 15 000 4 6 6


> 15 000 4 12 12


1. This is the total quantity produced or accumulated annually, no matter which portion will eventually be
reclaimed. The production site is the site where the residual is generated (mill, municipality, etc.).


2. For continuous processes, the samples should be taken at distinct time intervals (e.g. one sample/month).
For batch processes, the number of samples is determined on a case-by-case basis. For a wastewater
treatment lagoon, the amount of biosolids produced in the previous 12 months is replaced by the amount
of accumulated biosolids in the lagoon. The number of samples may be reduced by 50% if the process has
been unchanged and all residuals samples analyzed in the previous 24 months are classed in the same
category (or, for dioxins and furans, within the same subcategory).


3. For compost of less than 300 t.(d.w.)/yr (approx. 1200 m3), sampling is not required if all inputs are class
C1-P1, with supporting analyses reports. The compost is then considered C1-P1.


4. For biosolids from municipal treatment plants, if Table 3.1 analyses were required and results are not
available, consider the residual as category C2 containing from 27 to 50 ng TEQ/kg (d.w.).
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Table 3.4 Maximum inorganic and organic contaminant levels


Maximum limits
Contaminants Units


Category C1 Category C2(1)


As (arsenic) mg/kg (d.w.) 13 75


Cd (cadmium) mg/kg (d.w.) 3.0 20(2)


Co (cobalt) mg/kg (d.w.) 34 150


Cr (chrome) mg/kg (d.w.) 210 1060


Cu (copper) mg/kg (d.w.) 100 757(2,3)


Hg (mercury) mg/kg (d.w.) 0.8 5


Mo (molybdenum) mg/kg (d.w.) 5.0 20


Ni (nickel) mg/kg (d.w.) 62 180(2)


Pb (lead) mg/kg (d.w.) 150 500


Se (selenium) mg/kg (d.w.) 2.0 14


Zn (zinc) mg/kg (d.w.) 500 1850(2)


A1 + 0.5 Fe(4)


(aluminium and iron) mg/kg (d.w.) 25 000 100 000


Dioxins and furans ng TEQ/kg (d.w.)(5) 17 100(2)


1. The load limit for C2 residuals is 22 t.(d.w.)/ha/5 years.


2. There are also certain usage restrictions related to contaminant levels (see Table 4.3). An FR that contains
more than 10 mg/Cd/kg or more than 50 ng TEQ/kg of dioxins and furans cannot be applied to
agricultural lands.


3. For specific cases involving biosolids from municipal lagoon-type wastewater treatment plants, the
maximum limit for copper is 1000 mg/kg (d.w.), since it is unlikely that there would be successive
applications on the same parcel of land over a period of 5 to 10 years.


4. This criterion is only valid for municipal biosolids and residuals from raw or wastewater treatment
processes that use aluminum (Al) and iron (Fe) salts (alum, ferric chloride, etc.).


5. TEQ: Toxic Equivalency (International Toxic Equivalency factors - NATO).


Note: For a residual to be classified C1, all parameters must meet C1 criteria. The same is true for C2
residuals. When there is no required analysis for a given parameter in Table 3.1, the parameter is considered to
be less than the C1 limit.
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Table 3.5 Odour categories


O1 (low odour)(1, 2) O2 (malodorous)(1, 3) O3
(strongly malodorous)(1,4)


• Cement kiln dust
• Wood ash
• Magnesium residuals
• Lime mud from paper


mills
• Other non-putrescible


liming  residuals
• Compost (mature)
• Bark
• Dead leaves
• Pulp & paper biosolids,


C/N > 70


• Municipal biosolids,
lagoon


• Pulp & paper biosolids,
acid treated


• Municipal biosolids,
limed


• Municipal biosolids,
dried


• Abattoir biosolids,
limed at the plant(6)


• Municipal biosolids,
biological treatment in
a plant


• Pulp & paper biosolids,
C/N < 70, not acid
treated, not resulting
from kraft processes(5)


• Grass clippings
• Potato residues
• Abattoir biosolids,


limed at the plant(7)


• Whey
• Declassified milk


1. The categories may be revised on a case-by-case basis, according to olfactometry test results. For FRs not in the
table, the category will be determined by olfactometry or analogy, on a case-by-case basis, by the regional office.
See note 5.


2. O1: odour score < solid dairy cattle manure
3. O2: odour score similar to that of dairy cattle manure
4. O3: odour score > solid dairy cattle manure, but < hog slurry
5. Pulp & paper biosolids from kraft processes, not acid treated, and with a C/N ratio < 70 are considered “out of


category”, except those specified in Note 1.
6. Abattoir biosolids limed at the plant are considered O2 if the following measures are met:
At the abattoir:


•  wastewater kept in aerobic conditions
• and liming at the plant no less than 6 hours following withdrawal of the biosolids, or 6 hours following


dehydration
• and respect of P2 category (pH ≥ 12 for 2 hours, and pH ≥ 11.5 for 22 hours)
• and calcium ≥ 20% (d.w.), or ≥ 10% if dryness ≥ 25%
• and keeping of a register with a daily measure of biosolid pH, available on demand.


During storage:
• it is forbidden to store mixed with other types of residues
• and pH must be maintained ≥ 10 at all times (sampled in the 0 to 20 cm layer)
• and keeping of a register with weekly measures of  pH of stored biosolids, available on demand.


7. Limed abattoir biosolids are considered O3 if the following measures are met:
At the abattoir:


• Liming at the plant no later than 12 hours following withdrawal of the biosolids, or 12 hours following
dehydration


• and respect of P2 category (pH ≥ 12 for 2 hours, and pH ≥ 11.5 for 22 hours)
• and calcium ≥ 10% (d.w.)
• and keeping of a register with a daily measure of biosolid pH, available on demand.


During storage:
• It is forbidden to store mixed with other types of residues having a pH < 11.5
• and pH must be maintained ≥ 10 at all times (sampled in the 0 to 20 cm layer)
• and keeping of a register with weekly measures of  the pH of stored biosolids, available on demand.


Exceptionally, for certain abattoir biosolid reclamation activities limed in a different manner, which in the past
generated few or no odour complaints, the residual may be considered O3. However, the reclamation conditions
(liming, storage, spreading, etc.) must be similar or comparable in terms of odour, to those that prevailed in the past.
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Table 3.6 Possible uses based on contaminant levels in fertilizing residuals (FRs) ,


Class of FR(1)


Type of crop
C1 - P1 C2 - P1 C1 - P2 C2 - P2 C1 - P3 C2 - P3


Food crop
(for humans)


4 4 (2) 4 (2) 4 (2) - -


Forage crop
(animal feed)


4 4 (2) 4 4 (2) 4 4 2


Ornamental
horticulture


4 4 4 4 4 4


Silviculture 4 4 4 4 4 4


Revegetation of
degraded sites(3)


4 4 4 4 4 4


1. Odour classification (O1-O2-O3) does not directly affect the type of crops that may receive FRs.


2. Use prohibited in some cases (see tables 4.3 and 4.4).


3. Use of out-of-category residuals is possible, in some cases, for revegetation of degraded sites, if
there is a full assessment of the advantages and disadvantages of the parameters responsible for the
declassification. Specific criteria for degraded sites may be obtained at the regional Ministry office.
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SECTION 4


Land Application


An AERP must be prepared according to the latest standards governing agronomic and
silvicultural aspects and must provide the following information:


1. Identification of the residual’s source and description of the generating process.


2. Residual classification (C1-P1-O1, C1-P1-O2, C1-P1-O3, C1-P2-O1, C1-P2-O2, C1-
P2-O3, C1-P3-O1, C1-P3-O2, C1-P3-O3, C2-P1-O1, C2-P1-O2, C2-P1-O3, C2-P2-O1,
C2-P2-O2, C2-P2-O3, C2-P3-O1, C2-P3-O2, C2-P3-O3) with supporting documents.


3. Location map identifying parcel, lot numbers, zoning, site owners, areas, crops and
sensitive zones (lakes, waterways, etc.), establishments within a 500-m radius, etc. (see
points 9 and 12).


4. For parcels slated to receive category C2 residuals: history of C2 land applications for
the 60-month period preceding the expected land-spreading date.


5. Soil analysis is mandatory (Table 4.1) for each parcel; other analyses may also be
required (buffer pH, available or exchangeable elements: P, K, B, etc.). Append soil
analysis reports.


6. For each parcel, agronomic recommendations regarding rates, land application dates,
spreaders and spreader calibration.


7. Total nitrogen (N) available for each parcel using the following equation:


Total N available (kg/ha) = (N mineral of the FR) + (organic N from FR) x
(%availability for the current season) - (N required to offset immobilization where
C/N is high) - (N - NH4


+ volatilized upon application) + (N liberated by the
preceding crop) + (N available from complementary fertilization) + other specific
factors.


Two situations are possible:


a) Growing season application


• total nitrogen available must be equal to or less than plant needs as defined in the
CVPQ’s most recent Fertilization Recommendations (Agdex 540). The total must
include mineral fertilizers and manure used;


• for crops not covered by Agdex 540, the need for nitrogen must be justified;
• exception: for revegetation of degraded sites, total nitrogen may be higher, if there


is an assessment of the potential impact of the nitrogen on surface water and
groundwater. Consult the requirements written to this effect (document not yet
available).
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b) Post-harvest application (late summer and fall)


If the FR is applied after the final harvest of the season, with or without green
manure, the following conditions must be met:


• ratio N-NH4
+/N total FR ≤ 0.15;


• total nitrogen available for the remainder of the current growing season ≤ 30 kg
N/ha (amounts taken from a green manure or a hayfield may be added to the 30
kg to raise the limit);


• total nitrogen available for the next growing season that meets the requirements
in Section A;


• exception: for revegetation of degraded sites, total nitrogen and the percentage of
nitrogen in mineral form may be higher, if there is an assessment of the potential
impact of the nitrogen on surface water and groundwater. Consult the
requirements written to this effect (document not yet available).


Note: An agronomist’s recommendation for fall spreading must conform to the
requirements of section 31 of the Regulation respecting agricultural operations
(RRAO) for spreading after October 1. However, L’Ordre des agronomes du Québec
has not, at this time (November 2002), positioned itself on the relevance of fall FR
spreading.


8. Rationale for selecting N and P availability factors for each parcel and compliance with
provisions of the RRAO (if applicable).


9. Compliance with environmental constraints on land application listed in tables 4.2, 4.3,
4.4 and 4.5 based on the FR classification.


10. Practices and methods planned for limiting soil compaction and nitrogen and
phosphorus leaching and runoff.


11. Specific recommendations, if needed, if the FR pH is >10 or < 3.5, or the level of
sodium (Na) > 1%, or the level of manganese (Mn) > 3000 mg/kg, or the level of boron
(B) > 200 mg/kg (all levels as dry weight).


12. Authorization of the Ministère des Ressources naturelles if the land is public land.


13. A copy of Part A of the order and delivery slips, properly completed and signed,
indicating the limitations on land application, storage or composting (see template in
appendix).


14. A commitment to provide the Ministry with a copy of Part A and Part B of the order
and delivery slips, properly completed and signed, following the reclamation activity
and but not later than December 31 of the current year.


15. A commitment to organize at least two verification visits by the responsible professional
or a technician under his/her supervision. One of the visits can be at the calibration of the
spreading equipment.


16. For bark or uncontaminated wood spread at least 250 m3/ha/an, only nos. 1, 3, 6, 9, 12,
13 and 14 need be considered.
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17. For all category C2 residuals the maximum load is 22 t.(d.w.)/ha/5 years in accordance
with the following equation: 


mass applied (60 months preceding the planned application) + mass to be spread ≤ 22
t.(d.w.)/ha.


18. The employees concerned must be made aware of the appropriate health and safety
measures with respect to category P2 or P3 residuals (see appendix).


19. Sound and dust control measures must be implemented in compliance with applicable
regulations
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Table 4.1 Soil analyses required for the application of fertilizing residuals


Characteristics of residual material Required analyses for receiving soil(1)


Total Cd  > 5 mg/kg (d.w.) pH


Total Cu  > 430 mg/kg (d.w.) pH


Total Ni  > 120 mg/kg (d.w.) pH


Total Zn  > 1175 mg/kg (d.w.) pH


Municipal biosolid or residual material
resulting from  a raw water or wastewater
treatment process that uses  Al or Fe salts
and in which :
Al + 0.5 Fe total > 25,000 mg/kg (d.w.)


• pH
• Extractable Al (Mehlich III)
• Extractable Fe (Mehlich III)


Any type of FR


• Available P and extractable Al
(Mehlich III) (for agricultural soils
only)(2)


• In some cases, analysis of organic
matter in the soil may be required


1. Soil sampling must comply with the requirements of Section 7 and the sample must be no more than
24 months old.


2. In the absence of a soil analysis, assume that the soil contains more than 150 kg P/ha (Mehlich III) in
keeping with the most recent edition of Fertilization Recommendations published by CPVQ (or
CRAAQ) Agdex 540.
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Table 4.2 Minimum land application restrictions (water and soil protection)


Prohibited areas


a) The 30 m space surrounding a groundwater catchment works destined for human consumption. This distance is
increased to 100 m if the FR has been contaminated by human fecal matter, with the exception of BNQ-certified
products (1)


b) The bacteriological protection area reputed vulnerable for certain collective catchment works defined by the
Regulation respecting groundwater catchment  (RRGC) with the exception of BNQ-certified products. Until
June 15, 2006, consider the default value to be a 100 m zone(1).


c) The virological protection area reputed vulnerable for certain collective catchment works defined by the RRGC,
if the FR has been contaminated by human fecal matter, with the exception of BNQ-certified products. The
virological protection area reputed vulnerable for collective catchment works whose daily flow is greater than
75 m³ corresponds to the zone defined by a 300 m radius around the area(1).


d) A watercourse, a water body or an agricultural ditch(3).


e) A riverside buffer whose limits are defined by municipal by-law(3).


f) A riverside buffer of 3 m for a watercourse whose flow-area is superior de 2 m², of a lake, of a swamp with a
minimal area of 10 000 m², or of a pond, except if the riverside buffer is already defined by municipal by-law(3).


g) A riverside buffer of 1 m  for an agricultural ditch, except if the riverside buffer is already defined by municipal
by-law(3).


h) Frozen or snow-covered ground.


i) Ground with a history of washouts (unless corrective measures have been taken).


j) Thin soil that is less than 50 cm deep, if the ammonia in the residual represents more than 15% of the total
nitrogen in the FR.


k) Ground with a slope of  > 9% (> 6% if the residual is a liquid).


l) Spreading of ash on agricultural soil with a phosphorus content (Mehlich III) greater than 150 kg P/ha.


Restrictions


a) Incorporation of the FR within 48 hours if applied to bare soil (possible exceptions: FR used as mulch or with
low N and P content, etc.).


b) Liquid residuals: daily hydraulic load = 100 m3/ha/day. Land application solely from June 15 to August 15 if
the main value of the residual is its water content for crop irrigation (see Section 3). After October 1, the total
maximum hydraulic load is reduced to 25m3/ha and use of special spreading equipment that limits soil
compaction is mandatory.


c) Agricultural land with > 150 kg P/ha, must meet the following conditions:


• total P contribution (including additional fertilizing) = quantity taken up by the harvested portion of the
crop;


• percentage of soil saturation in phosphorus (S) = 10, based on the following equation:
S = 100 x  P (Mehlich III) / Al (Mehlich III) .


Exception: Soils that are poor in organic matter (< 3%): S = 15, if the FR used contains at least 15% dry
matter and over 50% organic matter, dry weight (30% for composts).


d) Prevent water erosion in protected areas of groundwater catchment works, for FR not certified by the BNQ.


1. Refer to the Regulation respecting groundwater catchment.


2. The riverside buffer is measured from the high-water mark. If there is a talus slope, the buffer must also
include a width of at least 1 m at the top of the talus slope.


3. Refer to the RRAO.
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Table 4.3 Additional spreading restrictions for category C2 fertilizing residuals


Additional spreading restrictions for category C2 fertilizing residuals


a) Maximum spreading limit of 22 t.(d.w.) of residuals/ha/5 years (taking into account
the planned application and application of C2 residuals in the previous 60 months).


b) If the residuals contains more than :
• 5 mg Cd/kg (d.w.),
• or 430 mg Cu/kg (d.w.),
• or 120 mg Ni/kg (d.w.),
• or 1175 mg Zn/kg (d.w.),
• or 25 000 mg Al + 0.5 Fe/kg (d.w.),
the soil pH before and after spreading must be ≥ 6 for agricultural land and ≥ 5 for
other land.


c) If the residual contains more than 10 mg Cd/kg (d.w.), application on agricultural
land is prohibited (food production for humans or livestock).


d) If the residual contains from 25 000 to 50 000 mg Al + 0.5 Fe / kg (d.w.), the soil
content of extractable Al + 0.5 Fe (Mehlich III) must be ≤ 2000 mg/kg of soil, in
addition to the pH limitation set out in B.


e) If the residual contains from 50 000 to 100 000 mg Al + 0.5 Fe / kg (d.w.), the soil
content of extractable Al + 0.5 Fe (Mehlich III) must be ≤ 1600 mg/kg of soil, in
addition to the pH limitation set out in B.


f) Residuals that contain more than 27 ng TEQ/kg dioxins and furans must not be
spread on soils that will be used as pasture for livestock or to grow food crops for
human consumption in the next five years.


g) Residuals that contain more than 50 ng TEQ/kg dioxins and furans must not be
spread on agricultural soil (food production for humans or livestock).
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Table 4.4 Additional spreading restrictions for category P2 and P3 fertilizing
residuals


Prohibited areas


a) P2 residual: the bed of a watercourse or lake and the 10 m space either side of it. (1)


b) P3 residual: the bed of a watercourse or lake and the 60 m, 120 m or 180 m either side of it, depending
on whether the slope of the land is 0-3%, 3-6% or 6-9%.(1,2)


c) A ditch and the 10 m space either side of it.(1,2)


d) A property line and the 10 m space around it.(2)


e) A roadway and the 10 m space either side of it.(2)


f) An inhabited residential area and the 500 m space around it.


g) A commercial or public establishment, its lot and the 200 m space around it.


h) A recreational area and the 200 m space around it.


i) An isolated dwelling or building, its lot and the 90 m space around it.


j) Peat bogs and organic soils (containing more than 30% organic matter).


k) Land in a flood zone.


l) P3 residual: land being used to grow food crops for human consumption or for tobacco production.


m) Maples groves being used for maple syrup production.


Note: For distances related to groundwater catchment works, see Table 4.2.


Restrictions


a) Minimum 30-day period (6 months for P3 residuals) before allowing animals in to graze.


b) Minimum 30-day period (6 weeks for P3 residuals) before harvesting crops for animal feed (cereal
grains, hay, etc.).


c) Minimum 12-month period (24 months for P3 residuals) before harvesting sod or allowing public
access to the application area.


d) Minimum 36-month period after the application before harvesting any human food crop.
Exceptions for P2: the minimum period is reduced to 14 months if the harvested part is above the
soil, but in contact with the mixture of FR and soil. The minimum period is reduced to 30 days if the
harvested part is above the ground, but there is no contact between the harvested portion and the
mixture of residual soil.


e) The spreading (aero-aspersion) of liquid residuals must be done no more than 1 m above the ground,
except in a forested environment.


f) In a forested environment, the treated areas must be indicated with signs.(3)


g) Personnel assigned to transportation, spreading and soil preparation work must be informed about
appropriate health and safety precautions.(3)


1. The legal import of these restrictions is subject to legal opinion as the Regulation respecting agricultural
operations already regulates these spreading distances for fertilizing materials.


2. This distances mentioned in points B, C, D and E in the “Prohibited section” may be reduced by half if the
FR is solid and has a dryness of at least 15%, or if it is a liquid FR that is being injected into the soil.


3. See corresponding appendix.
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Table 4.5 Additional spreading and handling restrictions for category O2 and O3 fertilizing
residuals


Type of fertilizing residual Criteria1,2


O2 - Malodorous


• No spreading or handling between June 15 and August 15,
unless a communications plan has been prepared and
implemented prior to the spreading (see Section 8);(3)


• 75 m from a neighbouring dwelling4 or immediate burial in
the soil during application.


O3 - Strongly malodorous


• No spreading or handling on Saturdays, Sundays or
statutory holidays;


• No spreading or handling from May 15 to September 15,
unless a communications plan has been prepared and
implemented prior to the spreading (see Section 8); (3)


• > 500 m from a neighbouring dwelling3 or immediate burial
in the soil during application. Immediate burial or
injection in the soil is mandatory for spreading between
June 15 and August 15.


1. Exceptionally, usage criteria may be modified, on a case-by-case basis, based on the odour complaint history
for a given fertilizing residual. The regional office will inform the other regional units of the Ministry.


2. Following the coming into force of Bill s 184 and 137, a legal opinion is required to determine whether the odours
related to the agricultural spreading of fertilizing residuals remain covered by section 22 of the Environment
Quality Act.


3. No communications plan is required if the promoter shows that the community will not be inconvenienced (for
example, isolated location), or that the amounts of residuals are very small, or if the residual is injected instantly
and fully into the ground using specialized equipment. This exception does not apply if there is a history of
complaints.


4. A “neighbouring dwelling” is a dwelling other than that of the owner of the property where the spreading is
being done.
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SECTION 5


Manufacture and Use of Commercial Soil Mixes


A CA application for the manufacture of soil mixes must include the following:


1. A description of the manufacturing quality control process, with planned parameters
for sampling analysis and frequency, and a log in which to record the inputs.


2. The manufacturer’s written commitment (resolution from the board of directors) to
follow quality control procedures and comply with environmental quality criteria for
all-purpose soil mixes set out in Table 5.1 with the sampling frequencies set out in
Table 3.3. In the absence of such a resolution, the soil mix may not be
distributed without a specific authorization with corresponding usage
restrictions .


Operations on the soil mix manufacturing site must also be described, with the appropriate
water-air-soil impact attenuation measures.
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Table 5.1 Environmental quality criteria for “all-purpose” soil mixes


Parameters Units Maximum content


As, total mg/kg (d.w.) 12
Cd, total mg/kg (d.w.) 1.4


Co, total mg/kg (d.w.) 30


Cr, total mg/kg (d.w.) 64


Cu, total mg/kg (d.w.) 62


Hg, total mg/kg (d.w.) 7


Mo, total mg/kg (d.w.) 2.5


Ni, total mg/kg (d.w.) 50


Pb, total mg/kg (d.w.) 70


Se, total mg/kg (d.w.) 1.4


Zn, total mg/kg (d.w.) 200


Extractable Al + 0.5 Fe
(Mehlich III) (1)


mg /kg (d.w.) 2000


Dioxins and furans (2) ng TEQ/kg (d.w.) 7


Fecal coliforms or E. coli MPN/g (d.w.) < 1000


 Salmonella MPN/4 g (d.w.) < 3


Oxygen consumption (3) mg O2/kg organic matter
(d.w.)/hour


500


1. Applies if municipal biosolids are used or if an input derived from a raw or wastewater treatment
process that uses aluminium or iron salts (for example, biosolids from chemical removal of
phosphates) is used.


2. Applies if an input is assumed to contain more than 17 ng TEQ/kg (d.w.).


3. This is an indicator of the organic matter’s degree of stability (CAN/BNQ 0413-220 1996 method). It
applies if one of the following inputs is used:


a) compost not certified by the BNQ that was manufactured from human fecal matter (including
municipal biosolids), from material contaminated by human fecal matter, from abattoir residuals
(including biosolids and manure), from meat unfit for consumption or from paper mill biosolids;


b) human fecal matter (including municipal biosolids not certified by the BNQ), material
contaminated by human fecal matter, abattoir residuals (including biosolids and manure), meat
unfit for consumption or paper mill biosolids.
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SECTION 6


Composting and Temporary Storage Prior to Land Application


This section covers heaps located in limited quantities on spreading site soils, and stored
temporarily (less than 6 months) or composted (less than 12 months) prior to being spread.
For storage or composting in permanent leak-proof structures, additional reference material
must be considered, notably the Guide technique d’entreposage des fumiers, Règlement sur
les fabriques de pâtes et papiers and Guide sur les actes statutaires et les critères
d’aménagement et d’exploitation de divers lieux de valorisation de matières fermentescibles
ou infermentescibles (MENV, 1999). The Guide de la collecte et du compostage des résidus
verts (MENV, 1993) contains additional information relevant to large-scale composting
activities.


Tables 6.1 and 6.2 list the main restrictions to be considered.


The location map (see Section 4) must illustrate the heaps and sensitive areas noted in Table
6.2.


The dryness of the residual must be determined using Section 7. When residuals are to be
mixed on-site, a theoretical calculation of the dryness of the planned mixture must be
provided. For mixes with residuals with less than 30% dryness (for example composting
primary paper mill biosolids and liquid manure), precautions must be taken to limit leaching
during the mixing process.


The methods for protecting heaps from bad weather must be described, along with plans for
soil restoration after the activity (decompaction, revegetation, etc.).


The professional, or technician working under his/her supervision, must make at least two
verification visits per year: the first when the storage or composting activity starts and the
second during or after site restoration work. For activities authorized for a period of more
than a year, visits must be made annually. After the visits, the professional must also send
the Ministry a notice of compliance stating that it complies with the criteria set out in this
document.


Similarly, the professional must describe the steps taken to minimize the risk of nauseating
odour, dust and noise (appropriate location, covering heaps, lime treatment, etc.). When
odours are controlled by liming, the liming should be done at the site where the residual is
generated.


The professional must also show that the quantities stored at a farm or elsewhere match the
amounts to be spread there.
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Specific cases
In some cases it may be possible to authorize an activity that does not meet all criteria, if
equivalent compensatory environmental protection measures are instituted and validated by
a specific research protocol. Specific measures may also be added when composting dead
fowl at the farm, if this activity becomes permitted under the Règlement sur les produits
alimentaires.


If an FR is mixed with manure, application of the manure/FR mixture will, in many cases,
require a CA.


When residuals are stored on the site where they are generated, the different categories of
residuals must be stored in physically separated heaps to ensure that the analysis results
correspond to the residuals that are spread.
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Table 6.1 Storage in heaps on soil – restrictions on volumes and storage or composting  periods


Fertilizing residuals in general
Dryness of FR


(alone or mixed) Maximum
volume(1) Restrictions


Paper mill biosolids –  specific
measures (4)


Liquid or
 < 15% dryness 0 Cannot be piled in heaps on the ground


Non liquid and
≥ 15% but
< 20% dryness


250 m3 per
establish-
ment(2)


a) Compliance with placement and
location criteria in Table 6.2


b) Winter storage prohibited(4)


• from December 1 to February 28 for
the CHU(3) zone 1


• from November 15 to March 15 for
CHU zones 2 and 3


• from November 1 to March 31 for
CHU zones 4, 5, 6, and 7


Non liquid and
≥ 20% but
< 25% dryness


500 m3 per
establish-
ment(2)


Compliance with a, b and c
c) Waterproof covering (fabric,


tarpaulin, roof, etc.) mandatory if >
350 m3/establishment and period > 48
hours, except in June, July and August


Non liquid and
≥ 25% but
 < 30% dryness


1000 m3 per
establish-
ment(2)


Storage: compliance with a, b and c
Composting : compliance with a, c, d & e
d) Winter composting: air permeable and


waterproof covering (geotextile or
other)


e) Minimum of one turn-over with
specialized equipment after
windrowing, unless windrowing was
done using a manure spreader.


Non liquid and
≥ 30% dryness(5)


1500 m3 per
establish-
ment(2)


Storage: respect of a and c, and  b or f.
For paper mill biosolids with dryness >
30% at the mill : compliance with a only
f) Waterproof covering during period


mentioned in b or total N content +
total P2O5  < 1% (d.m.)


Composting : compliance with a, c, d & e


Winter storage restriction for paper mill
biosolids with 15% to 30% dryness is
lifted if all the following conditions are
met:
• heaps are covered with a sturdy,


waterproof polyethylene material (to
protect them from precipitation);


• heaps are shaped to reduce water
pockets (that could tear the covering and
infiltrate);


• heaps are shaped to reduce cooling and
freezing; heaps are as high and massive
as possible (to reduce surface/volume
ratio);


• heaps are long and oriented in an east-
west direction if possible (to reduce
wind cooling) or snow fences are
installed at appropriate locations (to act
as windbreaks or to provide insulation
through increased snow accumulation,
as the polyethylene will protect the heap
from the snow melt);


• high biosolid temperature at delivery.


Note: A covering is required for winter
storage, even with volumes of less than
350 m3/establishment. The polyethylene
protection may however be replaced by a
covering that is both waterproof and
permeable to air, such as Compostex, if:
• the dry matter is greater than 25% and,
• the pile has a height of at least 1.8 m and


is properly configured to prevent water
pockets.


In this case, snow fences may no longer be
used.


1. This is not an annual volume, but the volume at a given point in time. For example, two successive heaps of 1500 m3 on the same site, one in
May and the other in June, count as 1500 m3.


2. The establishment is a farm, nursery, community garden, etc.  For farm operations of more than 150, 250, 350 or 450 ha of cultivated area,
the maximum volume is (respectively) doubled, tripled, quadrupled or quintupled, but the additional heaps must be on separate lots on the
site. Also, volumes may be higher for revegetation of a degraded site, if additional remedial or preventive measures are taken to protect
groundwater.


3. CHU = corn heat unit. See appendix for geographic location of CHU zones.
4. For pilot or experimental projects, winter storage restrictions may be replaced by other mitigative measures, with the appropriate


environmental follow-up. The criteria may also be updated to reflect the results of research.
5. Ash and other pulverulent materials must be moistened or otherwise treated in order to prevent wind-driven dust dissemination.
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Table 6.2   Storage in heaps on soil - installation and location criteria


Storage in heaps on soil - installation and location criteria


a) > 30 m from a ditch.
b) > 300 m from a groundwater catchment works destined for human consumption.(1)


c) Outside of the virological  protection area reputed vulnerable for certain collective
catchment works if the FR has been contaminated by human fecal matter, with the
exception of products certified by the BNQ. Until June 15 2006, consider the default
value to be 300m(1).


d) > 150 m from a lake, watercourse, swamp, pond or natural marsh.
e) >100 m from a sand(2) or gravel deposit, or rocky outcrop.  These setbacks are non


applicable for storage on sand(2) in the following cases: P1 paper mill biosolids with
dryness = 25% at the mill and stored for < 4 weeks.


f) Material cannot be stored within the 20-year flood line of a watercourse or lake.
g) Material cannot be placed on ground that is snow-covered (or removed).
h) Material must be protected from runoff and snow melt.
i) Location slope ≤ 5%; ≤ 3% for materials that can be stored on the soil from


November to March.
j) Heap must be shaped to minimize snow accumulation (not required if covered with a


waterproof cover).
k) Remove all material within 12 months of the start of the storage or composting


activity, with removal of any trace of residual on the soil when material is spread. In
practice, 3 to 5 cm of the underlying soil must be removed with the material to be
spread.


l) The site must be seeded as soon as possible after the spreading material has been
removed and vegetation must cover the site for at least 24 months before new
material can be stored on the same site.


m) If the material is P1, it must be more than 1 m from an underground agricultural
drain; if it is P2 or P3, it must be more than 3 m away.


n) If the material is O2, it must be more than 75 m from a neighbouring dwelling (500
m for O3)(3).


1. Refer to the Regulation respecting groundwater catchment.


2. Soil is considered sand or sandy if it displays the following classes of textures: sand, loamy sand or
sandy loam. Such soils have the following characteristics:


≥ 70% sand; % loam +( 2) x ( % clay) ≤ 30.


Revegetation of degraded sites may be subject to fewer restrictions if additional corrective or
preventive measures are taken to protect groundwater. Consult the requirements written to this effect
(document not yet available).


3. The minimum distance may be reduced if certain practices are implemented (protective cover, odour
neutralizer, etc.) if such practices are shown to be effective. See also Section 8 on the
communications plan when handling or storing FRs during critical periods.
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SECTION 7


Sampling and Analysis Methods


The basic sampling frequency is given in Table 3.3. It varies the volume of fertilizing
materials produced and the parameters being analyzed. The number of samples depends on
the type of process (continuous or batch).


The sampling method for paper mill biosolids and paste-like materials must meet the
requirements of “Devis d'échantillonnage des déchets de fabrique de pâtes et papier” issued
by the Ministry (1994) (see Appendix 13). However, for residuals produced in a continuous
process, the sample should be taken over one week, instead of just one day.


When sampling compost, granular residuals, soil mixes and other solid materials, the
BNQ compost standard (1997a), BNQ granulated municipal biosolids standard (BNQ,
2000) or Canadian Food Inspection Agency trade memorandum T-4-114 (see Appendix 14)
must be complied with. For liquid wastes, use the sampling methods described in the
appendix.


For sampling verification, the Ministry must take a sample along with the promoter; both
parties should receive the lab results simultaneously. Independent sampling may also be
done, at the residual generator’s expense, by an independent lab, a BNQ-certified lab or, in
the future, samplers certified by the Centre d’expertise en analyse environnementale du
Québec (CEAEQ).


In general, analyses must be done by CEAEQ-certified labs when the parameters require
such certification. This is true for measurements of E. coli and salmonella.


There are BNQ-certified laboratories that handle analyses of oxygen assimilation rates
and neutralizing value (liming materials). For oxygen assimilation, the reference method
is CAN/BNQ 0413-220 (BNQ, 1996).


The neutralizing value (NV) of ash and lime residuals with an alkaline pH must be
determined using the BNQ-recommended method (1997) or estimated using the following
equation:


NP (% C.C.E) = (% Ca x 2.5) + (% Mg x 4.17) + (% K x 1.28).
For organic residuals that have been treated with lime, the NV can usually be estimated as
follows: NV (d.w.) =% lime in mixture (d.w.) x NV of lime.


When evaluating biosolid stabilization processes, the appropriate measurements and
calculations (pH, equivalent age, temperature, dates, etc.) must be recorded in a register and
checked by a qualified professional (chemist, engineer, etc.).
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Organic material can be measured by combustion (total volatile solids), except when
significant carbonates are present. To calculate the C/N ratio, the organic carbon in residuals
that show little biodegradation is estimated by dividing the total organic material by 2 (not
by 1.724 as for soils). To convert total P and total K into fertilizing units, use the following
equations:


P2O5 = P x 2.29 and K2O = K x 1.20.


For dioxins and furans, the total toxic equivalents are calculated for 17 congeners based on
NATO equivalencies.


Agricultural soils should be sampled using recognized methods. Each parcel or
homogeneous soil area should be sampled separately. A parcel is a plot of land forming a
single block, planted with the same crop, requiring the same fertilization and belonging to
the same owner (Source: Regulation respecting agricultural operations). The sample may
not be more than 24 months old. If there is more than one sample, use the mean value. For
forest soils  that have never been disturbed, the soil sample should be taken from horizon B
rather than the surface horizon. Only recognized methods should be used to analyze
agricultural or forest soils.


Soil organic matter analyses must be performed in accordance with CPVQ inc. Agdex 533
(1997) or a total volatile solids analysis performed by a CEAEQ-certified lab.
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SECTION 8


Communications Plan


A communications plan is required in the following situations:
• FR that is strongly malodorous (O3) and is spread or handled from May 15 to


September 15;
• FR that is malodorous (O2) and is spread or handled from June 15 to August 15;
• FR spreading or handling activities with a history of odour complaints.


However, no communications plan is required if the promoter shows that residual
spreading activities will not inconvenience the community (for example, isolated
location), if the amount of residual involved is small, or if the residual is injected
instantly and fully into the soil with special equipment. These exceptions do not apply if
there have been previous complaints.


The communications plan is aimed at persons or parties who might complain or pass
municipal by-laws governing residual reclamation. A communications plan could include
the following elements:
• the goals of the communication
• intended recipients (neighbours, municipalities, regional county , citizen’s groups,


etc.)
• persons in charge of the activities (promoter, FR generator, etc.)
• communications activities required to achieve the goals, where applicable (for


example, information sessions before any action is taken, public notices, flyers, open
house days)


• additional mitigation or control measures for odours specific to the local context
(separating distances, duration of spreading, testing of new techniques to reduce
odours, etc.)


• handling of odour complaints
• period of time over which the spreading will be done.


The plan must be carried out as it appears in the CA application.
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APPENDIX 1


Justifications and comments, general


1.   Objectives, applicability and regulatory context


Tables 1.1 and 1.2 specify activities that are exempt from a CA. Other activities may also
be exempt when they are not likely to modify the quality of the environment within the
meaning of section 22 of the Environment Quality Act. Some of these activities are
presented in Table 1.3.


Inversely, some activities are subject to a CA by regulatory prescription. This is the case
for paper mill residuals that are not “ liming material that meet the standards of the Bureau
de normalisation du Québec ”.


In Table 1.1, research activities exempted from a CA must be limited in time and space,
be the object of a scientific protocol, and be monitored by a research team (see instruction
note 95-16). The volume of 500 m³ for transformation activities is the overall amount, not
an annual volume.


For regulatory purposes, we consider temporary storage on the future spreading site to be
part of the spreading activity and to be included in the CA, when the spreading requires
one. On-farm storage of liming materials complying with BNQ standards, for spreading
purposes, is not subject to a CA. The user is nonetheless held responsible under section
20 of the Environment Quality Act. In fact, user instructions accompanying products that
meet BNQ liming materials standards warn of the obligation to store residuals that are
liquid or have less than 35% dry matter in a leak-proof structure. The same instructions
further recommend that solid residuals be sheltered from precipitation during storage.
Products without this warning do not comply, and are therefore subject to a CA. The
Ministry must verify compliance of the product or the accompanying delivery documents.


Temporary storage of paper mill residuals in limited quantities on spreading sites is also
considered related to residual reclamation, and, therefore, requires a CA.


The interpretation guide for the Regulation respecting the reduction of pollution from
agricultural sources (RRPAS) specifies that mineral fertilizers  include “solid or liquid
fertilizers whose nutritive elements are in the state of mineral salts, but exclude the
organic fertilizers such as manures, liquid manures and industrial or farm composts”.
Wood ash is considered a liming material, even though it also has fertilizing properties.


Note: This is a translation of the text from the February 2001 French edition.
Neither the French original nor this translation contain post-September 2001
modifications to the criteria and regulations. See Appendix 15.
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The RRPAS interpretation guide includes the following definitions:


Compost: A solid, mature product resulting from composting--a process directed
by the bio-oxidation of a heterogeneous solid organic substrate, which includes a
thermophilic phase. Farm compost has lost the characteristic manure smell and
has an oxygen assimilation rate of less than 1500 mg O2/kg dry matter per hour.
The level of maturation is generally lower than that of industrial all-purpose
composts.


Farm products : Animal and vegetable residuals, such as grain straw, hay,
harvesting residuals, peat, sawdust, wood chips and bark, as long as they have not
been contaminated and mixed with animal residuals from a farm. Dead animals
are not considered farm products.


In the case of  “liming materials that comply”, the Ministry may verify that a label does
indeed accompany the product and that it respects the labelling requirements of the
standard. In case of doubt, the Ministry will ask the manufacturer to characterize the
product, or may itself proceed with an independent characterization. A BNQ-certified
product obviously “complies” (see Appendix 1B).


Table 1.2 presents the administrative exemptions from a CA adopted since 1994. The
exemption for composting green residuals implies that the use of these compost products
is also exempted from a CA. The term “contaminated by pesticides” does not refer to
grass clippings, which generally contain traces of pesticides, but, for example, includes
wood chips treated with pentachlorophenol (PCP). The term “all other contaminants”
refers mainly to human fecal matter. Grass may not be composted alone. Compost formed
from a mixture of leaves and manure may also be spread on farms without a CA. In this
case, the maximum volume (150 m³) is not an annual limit, but a maximum at any given
time.


Table 1.3 has been modified by Instruction 99-06. For interpretation of Tables 1.3a and
1.3b, see Appendix 2.


2.   General content of a CA application and responsibilities


The professional, be it an agronomist or forest engineer, depending on the type of
reclamation, is accountable to a certain extent. Responsibilities are shared between the
applicant and the professional. In practise, the professional may be the applicant’s agent
and may put together the CA application, on behalf of the applicant. Other participants
also have a shared responsibility, which varies from one project to another, according to
their respective agreements. The responsibility to supply the residual analysis reports will
often fall to the residuals generator.


To simplify the administrative procedures for spreading, a single CA may cover
spreading on several different establishments. It may also, theoretically, cover more than
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one year, although a three-year residual spreading plan may not be realistic. Furthermore,
the present environmental criteria are subject to revision.


The CA application must be completed to allow an analysis by the regional offices. An
attestation of non-infringement on municipal by-laws is a pre-requisite. Certain
municipalities have in fact imposed regulations designed to restrict the use of fertilizing
residuals.


AEFP requirements
In addition to being subject to a CA, the reclamation of biosolids and other FRs is
tributary to the Regulation respecting the reduction of pollution from agricultural sources
(RRPAS). In certain cases, this regulation requires a complete agro-environmental
fertilization plan (AEFP) for the farm, which must include all fertilizing residuals used on
farm parcels.


There is currently some confusion as to whether or not the Ministry requires an AEFP
that conforms to the RRPAS when analyzing the FR CA for spreading, in addition to the
specific CA requirements for FR reclamation.


The agronomist must verify if by virtue of the RRPAS, the farm(s) involved in
agricultural reclamation require an AEFP. If not, no AEFP should be requested, since the
enterprise is not legally bound by the RRPAS to have one. However, do not confuse a CA
application for a FR reclamation activity on specific parcels of land (which is temporary),
with a CA application to modify a raising facility. It should be noted that in the absence
of an AEFP, these provisional criteria contain restrictions which are generally stricter
than RRPAS spreading standards.


On the other hand, if the farm requires an AEFP under the RRPAS, regional offices have
two options: in the case of FRs poor in nitrogen and phosphorus which are spread on
farms subject to an AEFP, an AEFP may or may not be requested along with the CA
application.


3. Value and quality of the residuals


Value
The multiple reclamation index (MRI) and criteria of 1 were established using the
minimum fertilization values defined by different organizations for organic matter
(Agriculture and Agri-Food Canada), the neutralizing value of liming material (Bureau
de Normalisation du Québec) and fertilizing elements (International Standards
Organization). Wastewater has an MRI < 1, and quality ash may have an MRI up to 7.
However, it is essentially a tool that allows rapid, objective identification of residuals
with obvious minimum agricultural value concerning fertilizing or soil amendment
properties.
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Calculation example : An industrial residual has the following characteristics:
80% dry matter, 20% organic matter (d.w.), 1.5% P2O5 and a neutralizing value =
50% CCE (d.w.). MRI = 80 ÷ 100 x [(20/15) + (50/25) + (0 + 1.5 + 3)/2] = 4.46.
From an agronomic viewpoint, this residual appears to have a value.


Contaminated soils generally have an MRI <1, and are therefore not considered FRs,
although there are some exceptions. Sandy soil may have an agronomic interest for the
fabrication of potting mixes, to improve physical properties.


In Table 3.1, the category “uncontaminated wood and bark” designates woody plants
with a high C:N ratio, such as bark, sawdust, wood chips, branch shavings, etc. Examples
of contamination include wood treated with pentachlorophenol or in contact with fecal
matter. Non-ligneous plants designates plants are not woody, such as vegetable residues.


Quality


Mixing fertilizing residuals
Composting of residuals that do not meet C2-P3 criteria is permitted. However, the
finished product must meet the quality criteria. Mixes of other types of residual that do
not meet C2-P3 requirements may also be accepted, as long as mixing improves the value
or quality. For example, mixing municipal biosolids declassified by its copper and
pathogen concentration with an alkaline residual hygienizes the biosolids, improves their
quality and increases their value, due to calcium content and texture. The stabilized
product might meet C2 requirements for copper content. If so, the product has been
improved, and the contaminant not merely diluted. Inversely, mixing biosolids with sand
would not improve the quality of the product, except to create potting soil.


Origin of the C criteria
Depending on the type of residual, the analysis parameters  were determined mainly by a
joint QFIA-MENV pulp and paper residuals sampling campaign (Lavallée inc., 1996) and
other characterization reports.


The criteria are designed to prevent environmental contamination by defining C-P-O
quality classes. Spreading restrictions are minimum for “all-purpose” classes but greater
for “restricted” use classes. The classification of FRs reclaimed for agriculture in Québec
has been recently published (Charbonneau, Hébert et Jaouich, 2000, 2001).


To the best of our knowledge, the criteria proposed are among the strictest world-wide.
Extensive efforts in recent years have led them to be harmonized Canada-wide
(Agriculture and Agri-Food Canada, CCME, BNQ). Additional parameters have been
added (dioxins and furans, Al, Fe) in order to perfect the approach.


For the 11 standard trace elements, (As, Cd, Co, Cr, cu, Hg, Mo, Ni, Pb, Se, Zn), the A
and B criteria of the CCME (1996) and the BNQ (1997) were retained. However, for Cd,
the C2 criteria are limited to 10 mg/kg (rather than 20) for spreading on agricultural soils.
According to Webber and Singh (1995), and Beauchemin et al. (1993), the level of Cd
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absorbed by Canadians from their food already corresponds to the maximum dose
recommended by the World Health Organization. Moreover, some 20% of agriculture
soil series already exceed the agricultural soil reference criterion of 1.4 mg Cd/kg
established by the CCME (1996b). The C2 criterion of 10 mg/Cd corresponds to that of
the Maine Department of Environmental Protection (1994). Apart from certain ashes, few
residuals and composts are likely to exceed this criteria. A narrow opening exists for
copper and the C2 criterion (1000 mg/kg instead of 757) specifically for municipal
biosolids from a lagoon, because it is unlikely that repeated spreadings will occur on the
same parcel over 5 to 10 years, and because it is a micro-nutrient.


C1 “all-purpose” criteria are on average 5, 6 and 25 times more restrictive respectively
than those of France, Maine and the USEPA (CCC, 1995) and slightly more permissive
than the equivalent criteria in Germany and Ontario.


C2 criteria are on average approximately2, 5, and 4 times more restrictive respectively
than those of Ontario and the USEPA for municipal biosolids with restricted use (Ontario
Ministry of Environment and Energy; Ontario Ministry of Agriculture, Food and Rural
Affairs, 1996. US EPA, 1993). Compared to the 1991 Québec guide to best management
practices for biosolid reclamation, the C2 criteria are on average slightly more restrictive
that the “maximum limit” for 11 standard elements (Québec. Ministère de
l’Environnement; ministère de l'Agriculture, des Pêcheries et de l'Alimentation, 1991.
Ministère de l’Environnement; Ministère des Forêts; Ministère de la Santé et des Services
sociaux, 1991).


Additional justification of the criteria governing standard trace elements can be found in
the Document relatif à l’appui des critères de qualité pour compost (BNQ, Environment
Canada and Agriculture and Agri-Food Canada, 1996).


Reactive aluminium and iron come from salts (alum, ferric chloride) added during the
physico-chemical treatment of raw water or wastewater. These may be found in biosolids
and could hypothetically limit phosphorus fertility in soil following spreading. The 0.5
factor is applied to Fe because the atomic weight of Fe is greater than that of Al for a
given valence. The expression Al + 0.5 Fe therefore represents a phosphorus fixation
potential. An augmentation of the Al in maple sap following biosolid spreading on acidic
soils has been reported (Couillard et al.,1995). Internal residual quality criteria were
developed as no international criteria were available. Although many residuals may
contain significant amounts of total Al and Fe, these are little or not worrisome, as they
are structural constituents of soils particles and have a low reactivity. The relevance of Al
+ 0.5 Fe is under re-evaluation.


Boron and manganese are not considered by the CCME, Ontario and the United States
in the context of biosolid and residual reclamation. The analysis is required in certain
cases because of phytotoxicity risks, but no limit criterion is fixed. Although arbitrary
reference values are required, it is up to the agronomist or forest engineer to fix limits, if
needed. A similar approach applies to sodium content and residuals’ pH. As for barium,
while concentrations in ash may be high (up to 3880 mg Ba/kg), no criterion was retained
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for the following reasons: phytotoxicity is the only theoretical risk and the literature
consulted contains to mention of phytotoxicity even with the spreading of massive
amounts of ash; the pH elevation of the soil resulting from the spreading of ash reduces
the availability of Ba for plants; the presence of Ca reduces the toxicity of Ba; the Ba in
ash originates naturally from the wood; in practice, ash is spread in limited quantities to
prevent excessive pH elevations; to our knowledge, world-wide, only Maine has
developed a Ba criterion.


The analysis frequency of trace elements is adapted from the USEPA (1993) and the
Ministère de l’Environnement du Québec and the Ministère de l'Agriculture, des
Pêcheries et de l'Alimentation (1991) for the reclamation of municipal biosolids.


The criteria for dioxins and furans  in residuals are among the strictest in the world. The
rare criteria that are stricter are preventive in nature, based on the best available
technology or developed from the background level of dioxins and furans in the soil. The
“all-purpose” C1 criterion of 17 ng TEQ/kg (d.w.) for first quality green residual
composts are from a German standard (Fricke et al., cited by Webber, 1996). This
criterion is more restrictive than that of Maine (1994), which is 27 ng TEQ/kg (d.w.), but
more permissive that that of the USEPA (1994), which is 10 ng TEQ/kg (d.w.) for pulp
and paper residuals. The “restricted use” C2 criterion of 100 ng TEQ/kg (d.w.) for the
reclamation of municipal biosolids comes from Germany. This value is also used in
Ontario for the reclamation of pulp and paper biosolids (O’Connor, 1995). There are also
C2 sub-criteria of 27 and 50 ng TEQ/kg (d.w.), above which acceptable soils and crops
are largely restricted. The aforementioned criteria are adapted, respectively, from those of
Maine (1994) and the USEPA (1994). The USEPA recently proposed 300 ng TEQ/kg
(d.w.) as a criterion for municipal biosolids, based on a risk evaluation. By way of
comparison, the Hazardous Materials Regulation considers a material to be hazardous
when it contains more than 5000 ng TEQ/kg.


The analysis frequency of dioxins and furans is based on those of the USEPA (1994) for
pulp and paper biosolids and Maine (1994). The units of measure are nanograms per
kilogram NATO toxic equivalencies on a dry weight basis (ng TEQ/kg (d.w.)). For
municipal biosolids produced in small quantities, the analysis may be optional if we
attribute the value of dioxins and furans derived from Québec municipal biosolid data
(Québec. Ministère de l’Environnement, 1996d).


Other organic contaminants were considered. However, following analysis, it does not
seem environmentally justified to define criteria for pulp and paper residuals for the
following reasons:


• PCB: not detected, except in rare cases (< 3.3 mg/kg (d.w.))
• PAH: not detected, except in relatively low quantities (< 68 mg/kg (d.w.)).


Furthermore, the accumulation risks are low (half-life of 2 years), as is plant
absorption (Sauerbeck and Leschbner, 1992). An elevated dose of 8.6 dry tons of
the most contaminated ash, with a neutralizing value of 35% CCE would result
in amaximum augmentation of 0.26 mg PAH total/kg soil, which is about 4
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times less than criterion A of the Soil Protection and Contaminated Sites
Rehabilitation Policy (Québec. Ministère de l’Environnement, 1998e).


• EOX: We were unable to adequately measure the extractable organic halogens
(chlorinated). However specific chlorinated molecules were analyzed (PCB,
chlorophenols and others) and are in low quantities.


• Petroleum hydrocarbons : Analyses for oils and greases seem to largely
overestimate total petroleum hydrocarbons due to the presence of humus,
terpenes etc. (Beauchamp, personal communication). Certain analysis data tend
to support this hypothesis. Moreover, we are not aware of any international
criteria for the reclamation of residuals, and the most toxic molecules (PAH) are
present in low quantities. As for alcanes and monocyclic aromatic hydrocarbons
(MAH), they are easily biodegradable.


• Other organic contaminants: These were not retained because they were either
not detected, existed in low concentrations or present little soil toxicity.


By analogy, at the end of a literature review on organic contaminants in composts, in
municipal biosolids and diverse residual, Webber (1996) concludes that dioxins and
furans are the only organic contaminants for which monitoring seems justified. Another
literature review on the synthetic organic contaminants (Couillard, Chouinard et Mercier,
1995) mentions that the risks related to spreading biosolids are relatively low for both
ecosystems and the population. The conclusions of the US National Research Council
(US National Research Council, 1996), cited by Krauss and Page (1997) concur. A
literature review by Buyuksonmez et al. (1999) concludes that composts and their
ingredients generally contain few pesticides.


Other measures to evaluate or reduce toxicity have reduced the potential risks associated
with the land spreading of FRs (Hébert, Beaulieu and Charbonneau 2000).


Origin of the P criteria
The criteria for pathogens are among the strictest in the world. They originate mainly
from the work of the USEPA (1993) on sewage biosolids reclamation.


The mandatory analysis for residuals having come in contact with human fecal matter
comes from Maine (1994). In the case of industrial biosolids, it is necessary to check if
the domestic wastewater system (toilets) is connected to the mill’s wastewater treatment
system. The same criteria are retained for slaughterhouse residuals and animal cadavers
on a preventive basis, given the presence of pathogens coming from hundreds of farms
which may be transmitted to humans. The potential risk is high in the case of epidemics.
Pathogen risks from slaughterhouse manure is equivalent to that from slaughterhouse
biosolids (Cournoyer, personal communication). However, manure spreading is not
subject to a CA. A guide has been produced by the regional office of Chaudière-
Appalaches for the liming of slaughterhouse biosolids.


The criteria for residuals from sewers, slaughterhouses or animal cadavers, or containing
human fecal matter, are drawn from those of the USEPA (1993) for spreading municipal
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biosolids. However, the USEPA criteria for the analysis of Salmonella are being revised
(Krauss and Page, 1997) and the USEPA suggests using them in conjunction with the
fecal coliform criteria for Class A biosolids (equivalent to P1). The P2d criterion, based
on fecal coliforms and Salmonella, was created by the Canadian Food Inspection Agency
(CFIA) as a verification measure under the Act Respecting Fertilizers in the case of “all-
purpose” products (Bureau de normalisation du Québec, Environment Canada and
Agriculture and Agri-Food Canada, 1994). In the present Interim critera for the
reclamation of fertilizing residuals, it is used as an alternative to the USEPA, which
requires treatment procedures and vector attraction reduction. The P3 criteria come from
the Ministère de l’Environnement, Ministère de l'Agriculture, des Pêcheries et de
l'Alimentation (1991), Ministère de l’Environnement, Ministère des Forêts and Ministère
de la Santé et des Services sociaux (1991).


The USEPA criteria offer other options for pathogen treatment enabling theP1 or P2
categories to be met. The Ministry should be consulted in this case. For the P2 option
involving incorporation of residuals in the soil within six hours, the incorporation tool
must be effective.The question of vector attraction during storage was not directly
addressed by the USEPA. The pertinence of defining storage criteria should be evaluated,
especially when vectors are most active.


Some municipalities have contested the equation used to calculate sludge age for P3
criteria, although it is the official equation historically promoted by the Société
québécoise d’assainissement des eaux and the ministère des Affaires municipales for
municipal wastewater treatment station design and monitoring. The town of Jonquière
has proposed an equivalent alternative equation, based on arguments by the company
MCR 55, which would allow it to meet the 20-day sludge age criterion.


The Ministry is currently reviewing the fact that the sludge age is not sufficiently
correlated with the reduction of pathogens to be used as a hygienization criterion,
regardless of the equation used. Therefore, for a given formula, a period of approximately
20 days does not necessarily influence the level of hygienization. The Ministry questions
the use of sludge age rather that the actual equation. On the other hand, sludge age is
related to a reduction in attraction to vectors such as insects, vermins etc., which may
disperse pathogens found in sludge.


Thus, both the P3 criteria and the equation are being questioned. However, given the
historical use of P3 criteria (since 1987 in Québec), the very strict spreading constraints
and the research done in Québec which has revealed no cases of contamination following
reclamation of this type of biosolid, the Ministry considers it unnecessary to eliminate the
P3 category. However, it must be further circumscribed. That is why the sludge age
equation has been partially modified, and a fecal coliform criterion added. The fecal
coliform limit corresponds to the maximum amount permitted for municipal biosolid
reclamation in the United States, and is also used for the P2 category.


P1 criteria for composts are taken from the BNQ standard (Bureau de Normalisation du
Québec, 1997) and includes maturity tests to ensure that composting occurred. P2 criteria
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have been adapted from the USEPA (1993). Note that respirometry is based on organic
matter content, whereas the USEPA’s is based on dry matter. In Table 3.2, the criteria
have all been expressed on an organic matter basis for uniformity and to counter the
effect of dilution. To be a compost within the meaning of the BNQ standard, the
composting process must include a thermophilic phase.


A characterization of pulp and paper biosolids for which no domestic sewers (containing
human fecal matter) were supposedly connected was done in 1997. On 20 mills, 3
biosolids contained Salmonella and many others had high levels of fecal coliforms
(confirmed E. coli). This disproves the hypothesis that these residuals can be a priori
classified P1. Therefore new criteria were defined in Table 3.2; they are intermediate
between those of residuals contaminated by human fecal matter and other FRs which are
not.


4.   Spreading


In principle, if state-of-the-art agronomic and forestry rules are rigorously applied, the
risk of  nitrogen (N) and phosphorus (P) contamination are strongly reduced.


Available nitrogen
To calculate the available nitrogen report, we generally estimate that an organic residual
with a C:N ratio > 30 immobilizes soil nitrogen over a variable period of time. The
availability of nitrogen in a residual with a C:N > 30 may therefore, in many cases, be
considered = 0 (Beauchemin, 1988; Tassé et al., 1993). It may be otherwise for certain
residuals rich in lignin and poor in soluble carbohydrates (Beauchemin, 1988), such as
pulp and paper residuals. Researchers recently showed that pulp and paper biosolids
always temporarily immobilize N where C:N > 43, and mineralize where C:N < 30
(Chabot, Gagné and Charest, 2000). On the other hand, Fierro et al. (1997) advise against
adjusting the initial C:N ratio to less than 70 for deinking biosolids, in order to counter
immobilization. For composts, Patriquin (personal communication) believes that nitrogen
mineralization occurs only when the compost contains more than 0.8 % nitrogen (dry
weight).


In general, the percentage of available nitrogen is highly variable. In theory, we add
mineral N (ammonia or nitrate) to a percentage of organic N available for the remainder
of the current growing season. Various bibliographic references may be used to estimate
these percentages, e.g. Chabot, Gagné and Charest (2000) for paper mills. These authors
also present values for the second year (after-effect). Efficiency coefficients for the
organic fraction of municipal biosolids, drawn from the 1991 guide to best management
practices (Québec. Ministère de l’Environnement; Ministère de l’Agriculture, des
Pêcheries et de l’Alimentation, 1991), are presented in Appendix 8. Data for granulated
municipal biosolids have also been produced by Cogliastro, Lanctôt and Daigle (1997).
The State of Maine (1994) uses an equation for municipal biosolids, which we have
adapted as follows:
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Navailable = Nmineral + Norganic x [0.0463 + (Norganic x 6.37)]


Thus, if a biosolid contains 3.5% Ntotal, 1.2% N-NH4, and Norganic = 2.3% (3.5 – 1.2), then


 Navailable = 0.012 + 0.023 x [0.0463 + (0.023 x 6.37)]
= 0.016 or 1.6% Navailable in the residual.


Therefore, 46% of the total nitrogen is available in the first year (1.6% ÷ 3.5%).


Chabot, Gagné and Charest (2000) consider this equation to be valid for pulp and paper
biosolids used for corn fertilization.


For organic fertilizers containing more than 3% Ntotal, Leclerc (1989) estimates the
availability at more than 66% in a Mediterranean climate.


For composts, Swiss rules establish nitrogen availability at 10% the first year (Brinkman,
Baltissen and Hamelers, 1997). However, in practice this value varies greatly from one
compost to another (Patriquin, personal communication). Beaudoin et al. (1997) mention
that for green residuals composts, spreading 10 tonnes (d.w.) would add the equivalent of
60 kg N. Data on composted manures is also available (Gagnon, Simard and Robitaille,
1997).


The actual nitrogen available to the crop also depends on the period over which the crop
draws nitrogen from the soil (Chabot, Gagné and Charest , 2000). Moreover, if spreading
occurs late in the season, these coefficients must be reduced, while the after-effect
increases. On the other hand, nitrogen availability increases during the storage of paper
mill biosolids due to the formation of ammonia. As nitrate concentrations in FRs are
generally low (Couillard et al. 1995), their analysis is not required for residuals.


Other factors are also involved in the assessment of nitrogen availability. Ammonia loss
by volatilization can be estimated from the coefficients in the Fertisol computer program
(BPR). The loss coefficients used for manure in the Grilles de référence en fertilisation
(Conseil des productions végétales du Québec) do not apply directly because these grids
apply a volatilization coefficient to the Ntotal rather than only to the Nammonia. The Nammonia
may be very different from that of manure. By way of example, certain loss coefficients
were used by Beaulieu, Hébert and Charbonneau (2000) in an example of calculations for
pulp mill biosolid reclamation.


The N contribution of vegetable matter may be taken from the Grilles de référence en
fertilisation of the Conseil des productions végétales du Québec (1996). Further
information on the nitrogen report may be found in Tran et al. (1996).


For the revegetation of degraded sites, a nitrogen surplus may be permitted in certain
cases. Groundwater assessment based on Ministry criteria (Québec. Ministère de
l’Environnement, 1999) will help evaluate the risks.







Appendix 1


57


Nitrogen – post harvest spreading
There are many advantages to spreading after harvest--late summer or fall--because it:


• limits odour output to a period that is less critical for the public;
• facilitates time management for farmers;
• limits the need for winter storage on the farm, along with the associated costs


and inconvenience;
• limits logistical problems compared to springtime transport, handling and


spreading conditions;
• increases the volume of FR that may be reclaimed, which respectsthe objectives


of the Québec Residual Materials Management Policy 1998-2008 (Québec.
Ministère de l’Environnement, 1998a).


However, in terms of reclamation, a good part of the nitrogen made available in the fall
is lost following denitrification and leaching by rainwater, snow melt or runoff, thereby
reducing the nitrogen’s fertilizing value the following year.


Furthermore, environmentally speaking, the ammonia released at ground level following
the spreading of nitrogen-rich organic fertilizers maybe drawn towards the surface waters
by runoff and underground drainage (Gangbazo, Pesant and Barnette, 1997). Such a
situation may affect treatment and drinking water.  Furthermore, the ammonia may be
transformed into nitrates and migrate towards groundwater. Post-harvest spreading is
therefore likely to alter water quality under certain conditions.


In terms of reclamation, fall spreading is possible for residuals whose proportion of
readily available N (ammonia) is low, i.e. less than 15 % of the total N. In this way,
agronomic nitrogen losses will be limited. This is a lower proportion of ammonia than
that found in liquid hog manure, solid cattle manure and liquid municipal biosolids. In
practice, if this proportion is exceeded for a given residual, fall reclamation will not be
allowed. Moreover, the Conseil des productions végétales du Québec (1996) warns
against fall spreading of liquid hog manure, which is rich in ammonia, mainly because of
significant agronomic losses.


In environmentally speaking, the 30 kg Navailable criterion aims to limit the risk of
nitrogen loss to surface or groundwater. This value is derived from research on fall
spreading of liquid hog manure by Gangbazo, Pesant and Bartnett (1997). In fact, for fall
application of liquid hog manure on hay fields corresponding to about 55 kg Ntotal/ha, of
which 30 kg N-NH4


+ / ha, the losses were of the same order as those of control treatments
without fall spreading.


The criterion of 30 kg Navailable /ha retained for FRs (rather than 30 kg N-NH4
+/ha) is


calculated according to an equation for the assessment of Navailable. This equation includes
components other than ammonia, which adds an additional security factor. This is
justified since Québec studies have shown that certain residuals, including mixed paper
mill biosolids, rapidly mineralize non-negligible quantities of organic nitrogen following
fall spreading when soil temperatures remain high, i.e. before November. Note also that
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the destruction of a hay field will increase the available nitrogen if the soil temperature is
favourable.


Openings granted for fall FR spreading remain more restrictive that the Mesures
préventives relatives à l’épandage d’automne des fumiers (Québec. Ministère de
l’Environnement, 1998d). Moreover, a FR with an ammonia content similar to that of
manure could not be spread in the fall. Additional restrictions governing liquid residuals
were also retained (see Table 4.2).


Quantities of Navailable spread may be greater for the revegetation of degraded sites. In
fact, we estimate that overall, the environmental impact of spreading on these soils is
positive (reduced erosion, landscape improvement, etc.). Evaluation of potential impacts
on water must nonetheless be provided.  In particular, this evaluation must include an
inventory of surrounding wells.


Nitrogen – needs
The nutritional needs of Québec forest stands are poorly known. However, the addition of
nitrogen to mature forest stands, such as maple groves, may prove useless and risky from
a forestry and environmental viewpoint (Couillard et al. 1995).


Phosphorus – principles
For agricultural reclamation, the relevant RRPAS criteria must be met, in addition to FR-
specific criteria. As needed, the farm AEFP may be consulted.


FR-specific phosphorus criteria were modified considerably with Addenda No.1 (Québec.
Ministère de l’Environnement, 1999b). The objectives are to:


• harmonize as far as possible with the approach proposed in the report of the
Groupe de travail MAM, MAPAQ, MEF, MSSS et UPA sur la norme du
phosphore (1998);


• be more restrictive than the “manure” criteria, considering that further
enrichment of soil already rich in phosphorus is not justified for FRs exogenous
to agriculture;


• be more flexible than criteria applied to “mineral fertilizers”, based strictly on
CPVQ recommendations.


Thus, when an agricultural soil contains more than 150 kg P/ha, the maximum
percentage of phosphorus soil saturation (S) used is 10, whereas in the case of regulatory
requirements for manures, it is envisaged that spreading be permitted even above this
value. Moreover, ash is not permitted on soils rich in phosphorus. In such cases, it may be
replaced by products with a low phosphorus content, such as agricultural lime or other
FRs that can neutralize soil acidity.


The total phosphorus report is calculated the same way as AEFP within the meaning of
the RRPAS (see also Québec. Ministère de l’Environnement, 1998c).
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Thus for agricultural soils rich in phosphorus but poor in organic matter, a narrow
opening is consented. The contribution of organic matter to these soils is in fact likely to
limit the following agronomic and environmental impacts:


• Soil erosion, runoff and drawing of phosphorus towards the surface water;
• Compaction;
• Drought;
• Loss of yield;
• Overfertilization by mineral phosphorus fertilizers and others to compensate for


the loss in yield.


In other terms, soils poor in organic matter must be considered degraded soils which
should be subject to particular provisions. The 3% criterion for soils “poor” in organic
matter comes from Rompré and Carrier (1997). The addition of solid FRs which are high
in organic matter may be indicated even if the phosphorus level is high, because of the
real benefits and the fact that the risk level for phosphorus will remain limited by the S
criteria of 15. However, it must be a FR rich in fresh or humified organic matter. For
compost that conforms to the BNQ standards, the minimum amount of organic matter is
30% for category B (Bureau de normalisation du Québec, 1997). A criterion of 50% is
however used for the non-composted FRs for which organic matter is less persistent in
the soil.


In the case of agricultural soils containing less than 150 kg P/ha or phosphorus-poor
degraded sites to be revegetated, the quantities spread must be justified on a case-by-case
basis.


When the present criteria are reviewed, special attention will be given to harmonizing
their approach with that of the RRPAS.


Phosphorus - availability
The availability of phosphorus for pulp and paper biosolids is estimated to approach or
exceed 100% (Huard, 2000). However, data is limited. For municipal biosolids, with the
addition of Al- or Fe-based salts in the procedure, the following equation (Québec.
Ministère de l’Environnement, 1995) may be used:
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However, it has not been validated.


In ash, the availability is approximately50% of the total phosphorus (Régis Simard,
personal communication). However, laboratory measures of Passimilated could correspond to
100% of Ptotal when the analysis involves ash with a pre-adjusted pH (Montminy,
personal communication). Thus, the availability of P in the ash could vary from 50 to 100
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%. Moreover, ash-lime mixes could be advantageous if they reduce the risk of overdosing
P and K, while presenting a more balanced liming amendment. The availability of P may
however be reduced for a fall spreading.


Other agronomic parameters
We have not established any criteria for many other agronomic parameters. It is up to the
agronomist (or forest engineer) to select and interpret specific criteria. Promoters may use
the Guide de valorisation des résidus de fabriques de pâtes et papiers et des scieries
(Association des industries forestières du Québec, 1997), the 1991 guides discussing
biosolids reclamation, or more recent publications, such as those of Huard (2000),
Simard, Lafond and Lalande (2000) or N’Dayegamiye (2000).


The reference values for manganese and boron come from the guide to best management
practices Valorisation agricole des boues de stations d’épuration des eaux usée
municipales (Québec. Ministère de l’Environnement; ministère de l’Agriculture, des
Pêcheries et de l’Alimentation, 1991). The reference values for sodium and pH are based
on different sources. They are not limit criteria.


Spreading constraints – general
The soil analyses required in Table 4.1 are linked to the constraints of Tables 4.2 and
4.3.


Minimum spreading constraints (Table 4.2) are derived from the RRPAS for prohibited
zones A to F.


P constraints are discussed above. The other restrictions were mainly derived from
municipal biosolids reclamation guides. (Québec. Ministère de l’Environnement,
Ministère de l’Agriculture, des Pêcheries et de l’Alimentation, 1991.  Ministère des
Forêts; Ministère de la Santé et des Services sociaux , 1991) and Maine criteria (1994).


In general, for the following environmental criteria, no limit date for spreading has been
defined since the environmental constraints already specifically reflect environmental risk
(no spreading on frozen soil, general requirement to incorporate on bare soil, nitrogen report,
etc.). The only date-related spreading criterion concerns preventing soil compaction in the
fall during the spreading of liquid residuals. Furthermore, the October 1 date and maximum
volume of 25 m³ are harmonized with the Mesures préventives relatives à l’épandage
d’automne des fumiers – Fiche technique (Québec. Ministère de l’Environnement, 1998d)
and the Guide d’interprétation du Règlement sur la réduction de la pollution d’origine
agricole (Québec. Ministère de l’Environnement, 1998c).  These measures are coupled
with the already severe constraints related to nitrogen (liquid residuals often contain more
than 15% of their nitrogen in mineral form, which prevents their spreading in the fall
post-harvest period).
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No depth of the water table criterion has been defined, as none exists for manure and
fertilizer spreading, it is highly variable over time and difficult to measure, and risks are
precluded through other types of constraints (nitrogen report, well protection perimeters,
exclusion of water saturated soils, hydraulic loading etc.). For similar reasons, the depth
of soil criterion has been reduced from the 1991 criterion for municipal biosolids, based
on the content of mineral nitrogen, which is more likely to be leached and washed
towards groundwater following nitrification.


Contaminants
For further C2 category (Table 4.3) spreading constraints, the unique loading of 22
t.(d.w.) /ha/5 years for all C2 residuals comes from the BNQ standard for composts.
However, in practice, the spreading rate is often more restricted, reflecting nitrogen- and
phosphorus-related constraints. Thus, for a hypothetical scenario involving pulp and
paper biosolids spreading with an average trace element content, in maximum doses, in a
corn-corn-soy rotation, the metal contribution over a period of 100 years represents less
than 4% of the acceptable loadings according to the USEPA (Environmental Protection
Agency, 1994) (see Appendix 4 for more details). Moreover, the USEPA criteria are the
only ones established based on risk analyses and were recently confirmed by the US
National Research Council (Krauss and Page, 1997). An article on soil enrichment by
trace elements (Hébert, 1998) is presented in Appendix 5.


The provisional criteria appear very safe and preventive in nature. However, risk
assessment by the Ministère de la Santé et des Services sociaux is currently underway in
order to validate the criteria for cadmium and dioxins and furans, using a scenario that
corresponds to the Québec approach.


The preventive approach of restricting unique loading to 22 tonnes (d.w.)/ha/5 years for
the C2 category also simplifies the management and control of activities. In Ontario and
the US, soil metal analyses are required and load limits vary from one metal to another.
However, the analysis of total contaminants in agricultural soils is statistically unreliable,
as the variability of results rarely permit the evaluation of  soil enrichment. This is not
true for highly contaminated soils (industrial contamination).  Moreover, the analysis of
total metals in agricultural soils is not very significant in terms of risk. In fact, on
average, the readily extractable fraction (Mehlich III) represents only 6.3% of the total
(Giroux et al., 1992). That is why the absorption of metals by plants (the risk) is not well
correlated with the total metal content in agricultural soils (Ontario. Ministry of
Environment and Energy; Ministry of Agriculture, Food and Rural Affairs, 1996).
Theoretically, this correlation should be better for soils highly contaminated by metals.


The unique loading limit of 22 t.(d.w.)/ha/5 years for C2 residuals also greatly simplifies
calculations and control, since future spreading need not be taken into account. For example,
if 3 t.(d.w.)/ha of C2 ash were spread on a parcel in May 1995 and 2 t.(d.w.)/ha in October
1995, followed by 11 t.(d.w.)/ha of municipal biosolids in 1998, the maximum amount of
C2 pulp and paper biosolids that may be spread in August 2000 is 9 t.(d.w.)/ha [22 - (2 +
11)]. In the spring 2001, up to 2 t.(d.w.)/ha of a C2 residual could be spread [22 - (11 + 9)].
However, additional amounts of C1 residuals could be spread during this period, as they are
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limited only by agronomic recommendations. In practice, the 22 t.(d.w.)/ha loading
represents close to 1% of an agricultural soil’s weight (Conseil des production végétales du
Québec inc., 1996).


The prohibition against spreading residuals containing more than 10 mg Cd/kg on
agricultural soils is derived from Maine criteria (1994) and designed to limit the risk of
contaminating the human food chain. The minimum pH of 6 for agricultural soils, taken
from the guide to best management practices of the MENV and MAPAQ (Québec.
Ministère de l’Environnement; Ministère de l’Agriculture, des Pêcheries et de
l’Alimentation, 1991), is also required to limit the short-term risks related to certain elements
which are more worrisome. The minimum pH of 5 criterion for other types of soils aims to
limit negative impacts on the fertility of acidic forest soils. The C2 sub-criteria of 5 mg
Cd/kg is equivalent to 25% of the C2 criterion. The C2 sub-criteria for Cu, Ni, and Zn
correspond to the mid-point averages of the C1 and C2 criteria. Constraints for pH are also
applicable for all residuals classified C2 due to their reactive Al + 0.5 Fe  content. For Al +
0.5 Fe, a supplementary C2 sub-criterion (50 000 mg/kg) was set at 50% of the C2 criterion.
The corresponding soil constraints were derived from the work of Giroux et al. (1992) and
soil analysis data from other sources.


For dioxins and furans, the supplemental spreading restrictions are derived from Maine
Department of Environmental Protection standards (1994). In a worst-case scenario, though
improbable, the enrichment of an agricultural soil for direct human consumption would be
no more than 27 ng TEQ/kg following the first spreading. The maximum enrichment
(improbable) of an agricultural soil used for food production after 100 years of intensive
spreading would not exceed 3 ng TEQ/kg soil (with a conservative half-life of 20 years). A
sampling campaign targeting mainly Ontario agricultural soils established 7 ng TEQ/kg as
the 98th percentile (Ontario. Ministry of Environment and Energy, 1996). The Québec
criterion for decontamination of residential-use soils, based on a risk assessment, is 15 ng
TEQ/kg (Québec. Ministère de l’Environnement , 1998e), whereas the geometric mean of
semi-rural soils in southern Québec is 4.4 ng TEQ/kg (Québec. Ministère de
l’Environnement, 1992). In comparison, more recent data on Québec’s cultivated soils
indicate that many agricultural soils have a content of less than 0.5 TEQ/kg (Charbonneau,
Hébert et Jaouich, 2001).


Pathogens
Further spreading constraints related to pathogens  (Table 4.4) come mainly from the
municipal biosolids reclamation guides (Québec. Ministère de l’Environnement;
ministère de l’Agriculture, des Pêcheries et de l’Alimentation, 1991. Ministère des Forêts;
ministère de la Santé et des Services sociaux, 1991) and those concerning water catchment
and distribution (Québec. Ministère
de l’Environnement, 1996c). The more permissive restrictions for the P2 category come
from the USEPA (United States. Environmental Protection Agency, 1993). However, where
P2 compost made from plant matter is spread, the protection of crops from phytopathogens
and seeds of opportunistic plants (weeds) is not assured.
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The health and safety measures are adapted from those of the Ministère de l’Environnement,
Ministère des Forêts and Ministère de la Santé et des Services sociaux (1991), and Groupe
HBA Experts-Conseil (1993). A researcher at the Armand-Frappier Institute (Payment,
1993) considers them to be appropriate for pathogens. The risk of infection by viruses is
negligible (Payment, 1993).


Odours
The odour-related distance constraints (Table 4.5) are derived from the former Directive du
MENV relative à la protection contre la pollution de l’air provenant des établissements de
production animale (Québec. Ministère de l’Environnement, 1996a).


Following several years of odour complaints, certain FR reclamation activities had to be
discontinued. Furthermore, certain municipalities and counties (MRC) have adopted or will
adopt regulations limiting or forbidding FR reclamation on their territory. In some cases, we
are seeing the snowball effect of the NIMBY syndrome, which may compromise FR
reclamation in many regions.


In response, stricter criteria were defined for both spreading and handling (various ),
activities most likely to release odours. In some cases, FR spreading is prohibited or requires
the preparation and implementation of a site-specificcommunications plan, with additional
spreading restrictions if necessary.


The June 15-August 15 “critical period” criterion comes from the Directive relative à la
détermination des distances séparatrices relatives à la gestion des odeurs en milieu agricole
(Québec, 1998). This is generally the summer vacation period during which the risk of
complaints is higher. The May 15-September 15 period was lengthened to limit the risk of
complaints concerning strongly malodorous residuals. From May to September, the outdoor
temperature is relatively warm, promoting the release of nauseating odours. Risky periods
such as Saturdays, Sundays and holidays were also added.


However there are certain exceptions for which the risk of odour nuisances are low (see
comments regarding Section 8).


5.   The manufacture and use of commercial soil mixes


The manufacture  of soil mixes may require a CA to prevent the release of contaminants
(groundwater) or nuisances (odours, noise, dust) on the manufacture site.


Furthermore, when a soil mix is made from residuals, its use may contaminate crops and
end-users. In the case of commercial soil mixes, given that users are numerous and it is
not appropriate to issue a CA, the CA issued for the manufacture must have sufficient
guarantees to ensure that the soil mix to be manufactured and distributed will not modify
the quality of the environment  within the meaning of section 22 of the Environment
Quality Act.
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Since a soil mix is a manufactured soil and a growth medium for plants, the term “use” is
employed rather than “spreading”.


Total trace element criteria come from the CCME (Canadian Council of Ministers of the
Environment, 1996a) for As, Cd, Cr, Du, Hg, Pb and Zn. They are based on risk analyses
and arbitrary safety factors in order to consider the food chain impact for agricultural
soils. In the absence of criteria based on risk analyses for Co and Ni, the values proposed
by Giroux et al. (1992) were retained and correspond closely to the 95th percentile for
hay field soils in Québec, reputedly non-contaminated. In absence of Québec data for Mo
and Se, Ontario values were retained and correspond to the 98th percentile for
agricultural soils. Note that the residual spreading criteria for Ontario soils (Ontario.
Ministry of Environment and Energy; Ministry of Agriculture, Food and Rural Affairs,
1996) are generally more permissive than the criteria for the restoration of contaminated
sites applying to agricultural soils (Ontario. Ministry of Environment and Energy, 1996).


The extractable Al + 0.5 Fe  criterion is consistent with the limit criterion in Table 4.3.


The dioxins and furans criterion (7 ng TEQ / kg) comes from the Ontario Ministry of
Environment and Energy (1996) and corresponds to the 98th percentile for Ontario
agricultural soils. Being measured only on two congeners, it is higher than the USEPA’s 10
ng TEQ/kg criteria (United States. Environmental Protection Agency, 1994). In Maine, the
criterion for agricultural soils is 27 ng TEQ/kg (1994).


Criteria for pathogens and organic matter stability (maturity) are taken from the USEPA
(United States. Environmental Protection Agency, 1993) and the BNQ compost standard
(Bureau de Normalisation du Québec, 1997), which was modified in 1999.


In manufacturing soil mixes, one or more types of organic matter are generally mixed with a
mineral soil, often sandy. In certain cases, decontaminated soil may be used, as long as it has
been shown that the soil has useful properties for the creation of soil mixes (e.g. sandy
soils). However, this use must comply with the Politique de protection des sols et de
réhabilitation des terrains contaminés (Québec. Ministère de l’Environnement, 1998e).


6. Composting and temporary storage prior to land application


Various possibilities exist for heaps located on the ground or on impermeable surfaces.
Overall, the heaps on the ground, criteria are easily measurable or observable (dryness,
volumes, dates, distances, presence of structures, CHU zones). The constraints are
proportional to the risk of water contamination by leachates. This risk is mainly related to
climatic conditions and heap dryness, volume and  placement.


Many options are available for the wide range of situations found on farms or elsewhere.
With regards to installation criteria for storage or impermeable composting areas, different
Ministry reference documents can be used, although they sometimes have varying
requirements.







Appendix 1


65


For agricultural operations, the Règlement sur l'enregistrement des exploitations agricoles et
sur le remboursement des taxes foncières et des compensations, published by Order-in-
Council 1692-91 on December 11, 1991 can be used to define the operation division in case
of doubt.


The minimum criterion of 15% dryness for ground storage comes from the RRPAS
(Québec, 1997). Maine has also selected this criteria (1994). The residual must never be
liquid.


Dryness class > 15 % and < 20 % (d.w.) corresponds to residuals that have a pasty texture
and are likely to slump and leach. This is why the maximum quantity for ground heaps is
limited to 250 m³ per establishment. Dehydrated municipal biosolids fall into this category.


Dryness class > 20 % and < 25 % (d.w.) corresponds to residuals with a thicker texture but
still unsuitable for composting. The storage threshold is 500 m³ per establishment. This is
equivalent to the volume of a manure heap for cattle operations with more than 50 animal
units over a typical 250-day stabling period. The heaps must be covered if the total volume
is greater than 350 m³, in order to comply with the RRPAS and limit leaching following
precipitation.


Dryness class > 25 % and < 30 % corresponds to manure with lots of straw and to residuals
generally suitable for composting under controlled conditions. Leaching of hay silage is
much lower over 25% dryness (Labbé, personal communication). The storage threshold is
therefore doubled to 1000 m³.


Dryness class > 30 % (d.w.) corresponds residuals with a very thick texture, suitable for
composting. The 30% dryness criteria is derived from the literature discussing manure
composting (Centre de recherche industriel du Québec inc., 1995; Biorex, 1994) and
biosolid liming (Granger, Kodsi and Cournoyer, 1993), which indicates that spontaneous
production of leachates following heap formation is rare at this value. It also corresponds to
the water content of a deinking sludge at “equilibrium” that produced leachates following
exposure to rain (Trépanier and Gallichand, 1996). However, vegetable residuals with a
dryness > 30 % can produce leachates at the beginning of composting (Paré, personal
communication). The threshold is increased to 1500 m³ for heaps on the ground. This
threshold corresponds to the volume of manure stored by a large dairy farm (approximately
100 dairy cows). The 1500-m³ volume threshold corresponds approximately to the Swiss
criteria of 1000 t. Above this criteria, the Swiss require a more extensive environmental
evaluation for farm composting of non-agricultural residuals (Compost Diffusion, 1995). A
volume criterion is easier to enforce.


The volume thresholds are not annual but periodic; they refer to a given moment. For
example, one could successively store or compost two 250-m³ heaps on the same site during
the same season, the first in June with spreading after a few weeks, and the second in July.
This would respect the 250-m³ threshold but other criteria must also be met. This maximum
volume per establishment may be divided into smaller heaps. However, if the smaller heaps
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totals more than 350 m³ per establishment, they must be covered, even individually they are
smaller than 350 m³.


These volume thresholds may be increased for very large enterprise which cultivates large
areas (> 150 ha) requiring larger amounts of fertilizing matter, or for revegetation of
degraded sites.


The winter storage restriction based on corn heat unit zones is designed to avoid the release
of water in freeze-thaw cycles and exposure to snow melt. These zones are well-known in
agriculture. An opening is possible for certain residuals less likely to produce contaminated
leachates when the heap thaws.  The same applies to experimental storage projects, provided
scientific procedures and supplementary mitigation measures are used to evaluate and
reduce environmental risk. The article by Trépannier and Gallichand (1996) can be referred
to for environmental monitoring. Following similar research done by the Association des
industries forestières du Québec (1999), winter storage requirements were eased.


Strong water evaporation from June to August limits the risk of leaching and, consequently,
the need for heap coverage.


Distances between heaps on the ground (Table 6.2) have generally been derived from the
RRPAS, except those concerning sand or gravel deposits, which come from Maine (1994),
and those concerning P2 and P3 fertilizing residuals which come from Directive nº 001
(Québec. Ministère de l’Environnement, 1996b). Criteria for the removal of heaps on the
ground and for site revegetation are an adaptation of the Swiss criteria for on-farm
composting (Compost Diffusion, 1995).


Revegetation is particularly important for drained or porous soils, in order to limit leaching
into groundwater and surface waters. Among other things, berms may be created to protect
heaps against runoff .


Storage on frozen soil reduces compaction and enhances soil bearing. Soil freezing is
enhanced by removing the snow on the storage site a few days before creating the heap.


FR lots must be identified by their specific lot characterization when stored at the mill and
before delivery.


Sandy soils
According to the MAPAQ (Giroux et al. 1992), sandy soil includes sand, sandy loams and
loamy sands, as defined by Agriculture Canada (Canada. Ministry of Agriculture, 1976).
Whether a soil belongs to one of these classes, can be determined by consulting pedological
maps or performing granulometric analyses. These soils present a greater risk of
groundwater contamination. In fact, they have high hydraulic conductivity, low cation
retention (cation exchange capacity) and lower denitrification potential.
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P1 pulp and paper biosolids with a high C:N will not generate a leachate high in nitrogen or
pathogens, the most threatening groundwater contaminants. Storage on sand may therefore
be considered in this context.


Agricultural drains
The presence of underground drains under FR heaps may result in the rapid drainage of
contaminants, including pathogens, into surface water (ditches). The presence of
underground drains may be ascertained through questioning. If present, their location must
be determined using the drainage plan and heaps must not be placed over them. Surface
water protection is assured by the 1-m horizontal distance criteria for P1 residuals and 3 m
for P2 and P3 residuals. For water contamination to occur, leachates would have to travel
sideways to reach the drain, whereas in principle, liquid flow paths are generally more
vertical than horizontal (e.g. vertical worm tunnels). Furthermore, soil particles between the
drain and heap increase the retention of contaminants such as pathogens and phosphorus. It
is best to stay as far as possible from agricultural drains.


Odours
The release of nauseating odours is more likely to occur from fermentable organic residuals
(C:N < 50) with low dryness and insufficient aeration (anaerobic conditions).  Composting
or liming significantly reduce the odour of certain putrescible residuals (Cournoyer and
Turbis, 1996; Kodsi and Cournoyer, 1992; Granger, Kodsi and Cournoyer, 1993). Mature
composts, wood residues, ash and residuals with a low organic matter content (d.w.) are
generally not malodorous.


The risk of odour release is higher during handling (e.g. during pile formation or handling).
Thus, no communications plan is required for an existing storage heap if it is not handled
during the critical odour period, unless there is a history of complaints (see comments
regarding communications plan  in Section 8).


The new directive governing the management of odours in an agricultural setting (Québec,
1998) came into effect in March 1998 and is less restrictive in many respects than the
former. However, because FRs are not farm fertilizers, their spreading or storage do not
benefit from regulatory immunity. Consequently, the present criteria are based on the older
directive.


For more information, the following document may be consulted on-line:


Guide to Field Storage of Biosolids and Other Organic By-Products Used in Agriculture and
for Soil Resource Management. United States Environmental Protection Agency. Office of
Wastewater Management. EPA/832-B-00-007. July 2000. 134 pages.
http://www.epa.gov/owm/mtb/biosolids/fsguide/


Commission de protection du territoire agricole du Québec
On-farm temporary storage and composting done on the spreading site do not require
authorization from the Commission de protection du territoire agricole du Québec
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(CPTAQ) because they are agricultural activities as defined under Bill 23 “An Act to amend
the Act to preserve agricultural land and other legislative provisions in order to promote the
preservation of agricultural activities”:


“Agricultural activities” means the practice of agriculture, including the practice of
allowing land to lie fallow, the storage and use, on a farm, of chemical, organic or
mineral products and of farm machinery and equipment for agricultural purposes.


The CPTAQ maintains the following position (Bertrand, 1995):


“When a person buys or receives for payment, fermentable materials which may
be reclaimed in agriculture, which he stores on his farm, transforms into a product
that can be reclaimed in agriculture and incorporates the product thus obtained
into the soil of the farm to amend or enrich, this activity is an agricultural activity
in the sense of the first paragraph of article 1 of the Regulation.”


In the case of non-agricultural activities in agricultural zones, section 97 of the Act
respecting the protection of agricultural land requires a CPTAQ authorization before a
CA is issued under the Regulation respecting the application of the Environment Quality
Act. This is the case for a farm which composts residuals originating off the farm and
then sells the compost (Bertrand, 1995).


7.   Sampling and analysis methods


A complete copy of the specifications Devis d’échantillonnage des déchets de fabriques
de pâtes et papiers (Québec. Ministère de l’Environnement, 1994) may be obtained from
the regional offices or from the Direction des politiques du secteur industriel (phone:
(418) 521-3950).


The NQ and CAN/BNQ standards may be purchased at the Bureau de normalisation du
Québec (phone: (418) 652-2238 or 1-800-386-5514).


The fecal coliform analysis may be replaced by that for E. coli. The latter method is not
influenced by the presence of Klebsiella bacteria, which may sometimes be confused with
fecal coliforms. Thus, a residual could be mistakenly declassified because of the fecal
coliform analysis.


Molybdenum may be overestimated in the case of alkaline matrices.


8.   Communications plan


Following odour complaints relating to FR storage or spreading on agricultural land,
reclamation activities had to be discontinued. Furthermore, certain municipalities and
counties (MRC) have adopted or will adopt regulations limiting or forbidding FR
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reclamation on their territory. In certain cases, the snowball effect of the NIMBY syndrome
may compromise FR reclamation in many regions.


A communications plans is required for cases likely to generate complaints (Appendix 1,
Section 4,  Spreading, Spreading constraints – general, odours). The plan’s content is a
general guideline. Each plan will have to be adapted to local conditions. The generators of
residuals (paper mills, municipal wastewater treatment plants, slaughterhouses, etc.) have an
important role to play in this respect. An excellent summary of different aspects to consider
was produced by Touart (1998). Useful information may also be found on the New England
Biosolids & Residuals Association (NEBRA) web-site:
http://www.nebiosolids.org/intro.html.
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APPENDIX 2


Justifications and comments, new CA exemptions,
Tables 1.3 a and b


Note: A translation of this section will be included in a future edition of the
criteria. For more information, please refer to the French document.
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APPENDIX 3


Excerpt from the Regulation respecting the application of the
Environment Quality Act (Q-2,r.1.001)


Section 7: (excerpt)
Every application for a certificate of authorization shall be submitted in writing to the
Minister of the Environment and Wildlife and, in addition to meeting the requirements of
section 22 of the Act and any provision in another regulation made under the Act, shall
contain the following information and documents:


1. In the case of a natural person, his name, address and telephone number;


2. In the case of a legal person, partnership or association, its name, the address of
its head office, the position of the signatory of the application and a certified copy
of a document issued by the board of directors, the partners or the members and
authorizing the signatory of the application to submit it to the Minister;


3. The registration number in the central file of enterprises, assigned to the
applicant's business by the Inspector General of Financial Institutions;


4. In the case of a municipality, a certified copy of a council resolution authorizing
the signatory of the application to submit it to the Minister;


5. The cadastral designation of the lots on which the project is to be carried out;


6. A description of the project's technical aspects;


7. A plan of the site on which the project is to be carried out, specifically indicating
the zoning of the land in question;


8. An indication as to the type and volume of contaminants liable to be emitted,
discharged, issued or deposited into or in the environment, as well as their points
of emission, discharge, issuance or deposit.


Section 8: (excerpt)
A person who applies for a certificate of authorization shall also submit to the Minister a
certificate attesting that the project does not contravene any municipal by-law. The
certificate shall be issued by the clerk or the secretary-treasurer of a local municipality or,
in the case of an unorganised territory, of a regional county municipality.
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APPENDIX 4


Agronomic utilization of pulp and paper mill biosolids and other
residuals in Québec: risk management


Marc Hébert, Agr., M. Sc. and Richard Beaulieu, Agr. M. Sc.
Ministère de l’Environnement du Québec
marc.hebert@menv.gouv.qc.ca


TAPPI Environmental Conference. Montréal, April 7-10, 2002.


Abstract
The agronomic utilization of residuals is increasing in the province of Québec (Canada):
approximately 2% of farmland receives residuals. Biosolids from paper mills contribute
about 65% of the quantities applied on agricultural soils.


Fortunately, these biosolids contain few contaminants and are therefore generally
classified excellent quality. Research also demonstrated that short-term accumulation of
trace elements in soils is non-existent or negligible. In the long term, loading estimates
for metals in soils show values significantly lower than those accepted by the USEPA for
municipal biosolids. New risk based analysis done in Québec suggests also that the risk is
very low for highly exposed individuals with contaminants such as cadmium and dioxins
and furans.


Moreover, the hypothesis of an .unknown contaminant. that could cause irreparable
damage, despite the theoretical possibility, is considered to be unlikely according to the
international experience with biosolids, and specific utilisation criteria used in Québec.
However, although no instance of damage is known, risks reside in illegal spreading of
residuals containing pathogens, especially with untreated residuals from septic tanks.
Some malodorous biosolids may also pose concerns. The ministère de l’Environnement
du Québec is developing a new approach to prevent these odour problems.


Note: The original TAPPI article has been slightly modified for inclusion in the
present text. Spelling mistakes have been corrected and the formatting has been
modified. In the French version of the criteria, the following article is presented
as Annexe 4 :  La valorisation agricole des biosolides de papetières : y a-t-il des
risques? Le cas de éléments traces, des pathogènes et des odeurs. Hébert, M., R.
Beaulieu et H. Charbonneau. 2000. In Actes du 1er Colloque sur les biosolides : Les
biosolides : une richesse pour les sols. Edited by CPVQ inc. Montebello, March 16-
17, 2000.
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Introduction
The agronomic utilisation of residuals is increasing in the province of Québec (population
7.3 million), even though it represents less than 3% of soil amendments and fertilizers
that are land applied (Figure 1). In 1999, about 2% of farmland received residuals
totalling about 900 000 tons of residuals of any type [1]. Of this 65% were biosolids from
paper mills, 12% lime-like residuals, and 6% were municipal biosolids. Another 100 000
tons of biosolids from paper mills were utilised for land reclamation and sylviculture, and
about 115 000 tons were composted mostly for non agricultural utilisation. These land
spreading and composting activities are part of the Québec Action Plan for Waste
Management 1998-2008. The goal of the plan is to recover 60% of putrescible residuals
every year by the year 2008.


The agronomic value of biosolids from paper mills has been well documented in Québec
for many crops [2, 3, 4]. Agronomic properties of some residuals spread in the province
are presented in Table 1.


Despite proven agronomic benefits and the farmers. increasing interest, the utilisation of
biosolids from paper mills and other residuals still raises questions and concerns in
Québec, as elsewhere. This paper addresses current concerns and the approach of the
ministère de l’Environnement du Québec (MENV) to manage potential risks


Certificate of approval and agro-environmental plans
In Québec, a certificate of approval (C of A) issued by the MENV is generally required
for the agronomic utilisation of residuals. There are exceptional cases where high-quality
residuals can be spread without a C of A if they are certified by an independent
commercial quality control organisation; the Bureau de Normalisation du Québec (BNQ)
[5, 6, 7]. The standards for this certification were the result of a consensus reached
between residual generators, government, and users. In 2002, we estimate that 10% of the
quantities of residuals land applied in Québec will have this commercial certification (2
composts, 1 lime residual from a kraft paper mill, and 5 other industrial lime-like
residuals). However, the spreading of all residuals is always subject to farm regulations
that limit the amount of nitrogen and phosphorus that can be applied to the soils,
according to the need of crops and the availability of manure.


In the application process to obtain a C of A, an agronomist must attest that the quality of
the residuals meet the criteria for beneficial use defined by the MENV. Furthermore, the
agronomist must produce an agri-environmental plan of utilisation for land that receives
residuals and oversee the farmer’s land spreading operations. The agronomist is liable
under the Law regulating agronomists, and to Québec’s agronomists corporation, and
must have professional liability insurance. According to an investigation of most of
Québec’s farms [8], 88% of the land that received biosolids in 1998 had such a
fertilization plan, most probably done by an agronomist. In 1999, almost 100% of
landspreading of paper mills biosolids was carried out under a C of A.


However, there is evidence that some unauthorised land application of biosolids is also
occurring on a small scale. Along with the use of non-registered pesticides, and the
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overspreading of mineral fertilizers and manure, the illegal utilisation of residuals entails
risks. The MENV has informed Québec’s farmers about these risks through publications
in farmers. magazines.


Quality (classification)
Residual categories have been defined by MENV [9] with respect to contaminants (C1
and C2), pathogens (P1, P2 and P3) and odours (O1, O2 and O3). For residuals of
excellent environmental quality (class C1-P1-O1), utilisation constraints are minimal
since the environmental risk is very low. The residuals of good environmental quality are
found in the other classes and are subject to additional restrictions. Residuals that do not
meet the minimal quality standards (C2-P3-O3) cannot be utilised in agriculture, unless
they are transformed or stabilised.


In 2001, the ministère de l’Environnement du Québec conducted independent quality
control monitoring of contaminants and pathogens for 30 % of land applied residuals.
Results showed that all samples met the minimum quality (C2-P3) for agricultural land
application. Furthermore, almost all samples had the same or a better classification than
that claimed by the generators in order to obtain the C of A. Laboratory values provided
by the generators were also well corroborated by the MENV’s laboratories. These results
will be published in 2002.


Each of the classification criteria (C, P, O) are described in greater detail below.


Contaminants (c-criteria)
Québec’sC1 and C2 criteria were mainly derived from the Canadian guidelines for
compost quality [10]. They are generally more stringent than criteria in US [11, 12],
Ontario [13] and the European Union [draft proposal, October, 1999]. This fact can be
observed for the case of cadmium in Figure 2. Table 2 shows actual inorganic and
organic contaminant contents of different residuals and manure as compared to the
MENV’s utilisation criteria for the C1 and C2 categories, and criteria of other
jurisdictions. Normal soil element contents for the provinces of Québec (95th percentile)
or Ontario (98th percentile) are also indicated.


Short-Term Impacts
In Québec, 55% of the million tons of residuals utilised in agriculture meet all C1 criteria
[14]. About 80% of mixed biosolids from paper mills are classified in the C1 category. In
fact they contain less copper and zinc than manure. In addition, the trace element content
of biosolids from paper mills is not higher than the normal content (95th or 98th
percentile) found in cultivated land both in Québec and Ontario. Subsequently, the
spreading of these residuals cannot increase the trace element content of soils over
normal ranges in the short-term. This fact was confirmed by various research conducted
in Québec [2, 4, 15].


However, Table 2 shows higher concentrations of trace elements for ashes from wood or
wood-like residuals. This stems from the loss of organic matter during the burning.
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However, at the same time, the pH, phosphorus and potassium also increase drastically
(see Table 1), limiting the amount of ashes that may be land-applied by farmers, which in
turn limits trace element loading.


Long-Term Impacts
Land utilisation of residuals on a large scale in Québec just began 5 or 6 years ago.
Therefore, long term impacts cannot be measured in the fields. A prediction of trace
element loading have been estimated for paper mill TAPPI Environmental Conf. 2002
biosolids and ashes applied over 100 years in cash-crop production (corn-soybean). Mean
values of residual contents were multiplied by maximum loading allowed under Québec’s
regulation for nitrogen and phosphorus. Table 3 shows the quantity of residuals and
contaminants that would be brought to the soil over a 100-year period of spreading [16].
Those values are compared to the acceptable municipal biosolid loadings according to the
USEPA [12].


It appears from these results that the average loading of contaminants spread over 100
years are between 0.2% and 4.4% of the limits permitted by the USEPA. For dioxins and
furans, the accumulation in the soil would be 0.21 ng TEQ/kg (assuming no loss), whilst
the normal content (98th percentile) of cultivated lands is 7 ng TEQ/kg in the province of
Ontario. However, taking into account the degradation of the dioxins and the furans in the
ground, the accumulation would be less and thus be very low both in the short and long
term.


On the other hand, with C2 residuals (for example, municipal biosolids), the supply of
contaminants to the soil could be greater. A soil quality study conducted in Ontario
demonstrated that chromium, copper and mercury accumulated significantly in the
ground [17]. In Québec, such accumulations are possible but limited because the
quantities of C2 residuals are restricted to 22 tonnes dry matter (d.w.)/ha/5 years [9]. In
practice, phosphorus and nitrogen restrictions make the loadings of municipal biosolids
much less than the 22 t (d.w.)/ha/5 years limit.


More recently, the MENV granted a study to the Québec National Public Health Institute
[18] to assess the risks for a Québec context. The authors estimated that on a long term
basis (100 years), the risk would be not significant for consumers and the general
population when considering cadmium and dioxins and furans. For highly exposed
individuals (HEI: farmers continuously using 3 or more residuals, always at the
maximum permissible loading rates and contaminant content, on the same farm, for 100
years, consuming its own food, etc.), the risks were low. At the most, it could raise the
HEI uptake of cadmium to a maximum 5 % over the USEPA RfD (reference dose) of
0,84 µg/kg/d, but still under the RfD of Health Canada. For dioxins and furans, the
maximal additional risk of cancer for the HEI would be between 1 chance in 2500 and
435,000, according to the estimators used by the authors. This estimated risk is relatively
low and applies only to a highly exposed individual who has a very low level of
probability of existing.
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Concerns Regarding The Unknown Contaminant.
 Some players in the agricultural and environmental sectors fear the presence of an
“unknown contaminant” that could contaminate soils and crops, causing irremediable
damage [19]. Theoretically, this is possible. However the following precautions were
taken in Québec in order to minimise this risk:


a) Contaminant inventory
A vast campaign of characterisation of residuals from paper mills provided us with a list
of nearly 180 known contaminants, mainly organic [15, 20]. Other residuals, like
municipal biosolids and composts were also characterised [21, 22]. Only contaminants
found in significant quantities were retained for regular controls. These contaminants
such as lead, cadmium and dioxins and furans are the parameters which were used to
define the C criteria provided in Table 2.


More recently, the Water Environment Association of Ontario [23] published a study on
the fate and significance of contaminants found in municipal biosolids. This new study,
and others done by the USEPA, give supplemental information that help to select (or
discard) potential contaminants.


b) Source control of pollutants
The processes employed by the paper mills are controlled, notably the utilisation of
inputs (chemical products). As an example, a large number of pulp and paper stopped
using nonylphenol ethoxylates, a product found to possibly disrupt the endocrine system,
in order to eliminate potential impacts on aquatic biota. Changes in the processes also
permit these biosolids to have low levels of dioxins and furans (mean of 1.6 ng TEQ/kg
[14]). However, in Québec there is generally less source control of pollutants for
municipal wastewater than for pulp and paper effluents.


c) Degradation of the organic contaminants during the treatment.
The probability of the presence of an .unknown contaminant. concerns especially the
organic compounds since they outnumber the mineral elements. Fortunately, the
biological treatment of wastewater decomposes several organic contaminants whilst
others are volatilised. Thermal processes (wood residual burners, cement kilns ovens,
etc.), also imply an important destruction of organic contaminants.


d) Bacterial bio-test (biological treatments)
If the wastewater had high levels of anti-microbial molecules (for example, pesticides,
antibiotics, etc), the biological treatment would be disrupted and thus would indicate a
possible contamination of the biosolids generated. In this case, the generator must inform
the agronomist.


e) Bio-tests with trout and water fleas
In the case of paper mills, once the wastewater treatment is completed, the final effluent
must be tested for toxicity to aquatic organisms. The mortality of the fish or of the water
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fleas indicates the presence of contaminants in the effluent and thus possibly in the
biosolids. In such a situation, the mill has to inform the agronomist.


f) Plant bio-test
The agronomic impact on crops is in itself a bio-test. Any kind of abnormality, noted
during the growth season, could be an indication of the presence of specific contaminants.
Such agronomic incidents are sometimes observed as a result of the spreading of mineral
fertilizers (excessive salinity), pesticides (physiological disorders), hydrated lime
(excessive pH), manure (germination inhibition by the organic acids) or wood shavings
(nitrogen immobilization). More recently, some yard waste composts used in the United
States were found to contain the herbicide Clopyralid, sometimes at levels that may injure
some sensitive plants (potatoes, tomatoes). This problem has not been documented in
Québec, though it appears this contamination doesn’t affect human health. Agronomic
risk may be avoided by using specific crop rotations, as it is the case when farmers use
herbicides toxic to crops.


g) Treatment capacity of the soil
Many organic contaminants and pesticides are degraded rapidly in the soil under the
action of decomposers, such as micro-organisms. This rapid degradation process was
documented in Ontario for nonylphenols resulting from the utilisation of municipal
biosolids.


However, other organic contaminants are more resistant to decomposition in the soil.
This is the case for PCBs and dioxins and furans. This justified the need to analyse
dioxins and furans in specific residuals. Concerning the PCBs, they are rarely detected in
the residuals used in agriculture in Québec, and when they are, only very low
concentrations are found.


h) New bio-tests
In order to dismiss any remaining doubts about the unknown contaminant, Québec’s
MENV is developing an indicator of ecotoxicity especially designed for residuals. These
set of bio-tests will be available by 2002 or 2003. It will be particularly useful for
residuals that have not been subjected to any biological or thermal treatments such as
municipal biosolids generated by a physicochemical treatment.


i) Documented Incidents Related to the unknown contaminant
In Germany, an indemnity fund was created in 1990 in order to protect 900 producers
should damage arise due to the utilisation of municipal biosolids. Over an 8-year period,
no compensation was paid for damages caused by unknown contaminants for
unpredictable risks [19]. Only some damage for predictable risks has been reported. The
damages were minor and only 36 000 DM (approximately US $17 000) were paid as a
compensation by the indemnity fund in 8 years.


In Québec, some people purport the presence of cyanide in biosolids from paper mills.
This was proven to be unjustified and it is possibly related to some confusion between
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two analytical parameters: the carbon-nitrogen ratio (C/N) and the chemical formula of
the cyanide (CN).


Hence, the hypothesis of an unknown contaminant that would represent a significant risk,
though possible, has not yet been demonstrated. In addition, this hypothesis seems
unlikely in Québec considering the context and stringent measures for the utilisation of
residuals in agriculture.


Pathogens (p-criteria)
Pathogens in animal manure may pose a risk to human health, as it was shown by the
Walkerton tragedy in Ontario. In theory, pathogens in some residuals could also
contaminate the food and the environment. Stringent precautions must then be used.
Criteria developed in the United States for municipal biosolids [11] are used in Québec
with every residual that may contain human fecal matter. Generally, category P1 relates
to USEPA Class A biosolids, and P2 refers to Class B. The P3 category refers to a
specific biological treatment.


These criteria are also used, with some modifications, for the utilisation of biosolids from
paper mills for preventive purposes. In 1997, a joint MENV/Industry campaign
characterized 22 paper mill biosolids that were not supposed to be contaminated with
human fecal matter. Surprisingly, we observed that 14% of the samples contained
salmonella and about 50% contained much more than 1000 E. coli/g (dry weight, d.w.),
the fecal coliform criteria used by USEPA for Class A municipal biosolids. This justified
the setting of pathogen criteria for salmonella and E. coli and the development of specific
analytical methods for residuals.


Despite the strictness of the P criteria, the UPA (Québec farmers. union) was concerned
by the risk of beef cattle contamination by cysticercus (larva of Taenia saginata) as a
result of the spreading of residuals from septic tanks. In fact, there is anecdotal evidence
that non-stabilized residuals from septic tanks are poured illegally into liquid manure
tanks. The risk related to such illegal activities is obvious. Notwithstanding the above,
there is no documented instance in Québec of pathogen contamination of beef that could
be linked to spreading in accordance with the regulations.


In the spring of 2001, some paper mill biosolids of category P2 were illegally spread
under the criteria of 90 m from groundwater wells in the municipality of Clarendon.
Claims have then been made that some people got sick and the ministère de la Santé et
des Services sociaux advised to not drink the water from the wells. However, water
analysis shown that none of the 14 wells were contaminated by pathogens, and no
significant relationship could be found between this illegal application and the various
symptoms reported by some people [24].


Though no contamination could be demonstrated in Clarendon, odours were considered
intolerable by the citizens and may have affected them to a certain extent. Bio-aerosols
(containing endotoxins and fungi spores) are associated with organic biomasses such as
manure or paper mills biosolids [25] and may also theoretically cause illness in certain
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conditions. MENV is doing a literature review to determine if specific restrictions should
be considered for bioaerosols.


However, the main concerns with pathogens is still more related to illegal application of
untreated residuals rather than to the existing criteria.


Odours (O-criteria)
In addition to the P and C categories, residuals are classified according to their odour:
slightly odorous (O1), malodorous (O2) or strongly malodorous (O3). This classification
is determined by the MENV’s regional office on a case-by-case basis. The residuals
classified O2 or O3 are subject to numerous spreading requirements that are often stricter
than those for manure. The spreading of O3 residuals is prohibited on Saturday, Sunday
and public holidays. In addition, during the summer, a campaign aimed at informing the
local population must precede the spreading.


However, a lot of complaints have been received by MENV’s regional offices. They were
generally caused by the farmers or the haulers not respecting site restrictions. The main
complaints were related to the use of kraft process biosolids and slaughterhouse sludges
that were improperly limed. Fortin [26] reported that a tank with this kind of
slaughterhouse sludge affected more than 60% of the people living within 1 km or less of
the tank. Symptoms varied from nausea (62%) and breathing problems (35%) to vomiting
(5%).


In order to prevent such problems, MENV now requires than the lime treatment be done
directly at the slaughterhouse. For the others residuals, the intent of MENV is to develop
a new classification of odors based on olfactometry, in comparison with manure.
Eventually, the residuals much more malodorous than manure would not be allowed to be
land applied on farms.


Nutrients
Limitations concerning phosphorus and nitrogen are included in the fertilization plan
written by the agronomist in order to minimise the risk of water contamination by
landspreading of residuals. The availability of nitrogen and phosphorus from paper mills
biosolids was evaluated for many crops [3, 4] in order to allow sound agronomic
recommendations and avoid excessive loading. Globally, the residuals contribute to only
2% of phosphorus loading in agriculture as opposed to 59% for manure and 39% for
mineral fertilizers. Moreover, in regions where a surplus of manure exists, the percentage
of farmland receiving residuals is less than other regions.


There are also on-site storage constraints to prevent nitrogen leaching and phosphorus
runoff. Close to 20 projects have been done in Québec to assess if this on-site storage of
paper mill biosolids needs such constraints. It appears that with biosolids containing more
than 30% dry solids, risks were low and didn’t require the preventive use of a plastic
sheet cover that may cost about 2$/ton. On the other hand, Envir-Eau [27] calculated that
well contamination by nitrates may occur with storage of paper mills biosolids richer in
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nitrogen on sandy soils with well distances closer than 90 m. These findings were used by
MENV to modify its criteria in 2001.


Commercial risks
The commercial risks are related directly or indirectly to the perception and the reaction
of markets, consumers and other actors. For example:


• Organic certification organisations : some organisations do not permit the
utilisation of industrial residuals whatever their quality and real risk. Some residuals
may be accepted after composting.


• Food-processing industry: certain buyers could impose on their suppliers to not use
residuals on


• cultivated land.
• Credit institutions : certain banks ask in the financial risk evaluation form if the


farm was subjected to the spreading of residuals.
• Farm producers unions : The UPA (Québec Farmers. Union) fear competition


between biosolids and manure.


The MENV cannot offer farmers any guarantee against those non-environmental risks
that are mostly linked to perceptions and confidence [19].


A precaution could be to utilise residuals approved or certified by an independent
organisation. The European Union envisages this approach to counter negative
perceptions related to the utilisation of municipal biosolids [28].


In Québec, the Bureau de normalisation du Québec established such commercial
standards and certification for composts [5], lime like residuals [6] and municipal
biosolid pellets [7]. This approach is well received by farmer’s union and the ministère de
l'Agriculture, des Pêcheries et de l'Alimentation.


The risk of not using residuals.
The overall environmental risks appear to be very low when residuals are utilised in
conformity with the Québec MENV’s criteria. It has also been demonstrated by many
researchers from Québec and elsewhere that the agronomic utilisation of biosolids from
paper mills and other high-quality residuals presents several advantages:


• An increase in the agricultural productivity;
• A lowering of fertilization costs;
• An improvement in soil quality.


These advantages explain why many farmers utilise residuals on a regular basis, year
after year improving their sustainability. Furthermore, some environmental risks are
lowered by the utilisation of residuals:


• Reduced soil erosion;
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• Reduced landfilling and incineration.


However, odour problems still need to be addressed. Good information and adequate
sharing of responsibilities between residual generators, agronomists, farmers and the
government also remain essential to keep the risks low.
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Table 1: Agronomic properties of certain paper mill residuals compared to 
manure (dry weight, except for dry matter)


Dry
matter


Organic
matter


N-
NTK


N-NH4 P2O5 K2O Ca Mg TNV(1)


Residual Statistics C/N


(%) (% dry weight)


pH


Mean 21 26 80 2.4 0.10 0.96 0.21 0.93 0.088 4 6.8Mixed
biosolids
from paper
mills


V(2) (%) 55 30 16 46 92 64 118 100 57 115 8.3


Mean 293 44 65 0.15 0.0029 0.078 0.061 5.3 0.11 23 7.8Primary
biosolids
from paper
mills V (%) 60 16 28 71 96 44 87 71 47 n(3) = 2 8.0


Mean 115 79 15 0.075 0.012 1.2 3.0 21 1.4 59 12.6
Ashes


V (%) 83 25 75 91 n = 2 54 44 32 34 50 2.9


Liquid hog
manure


Mean 3 4 11 8.0 7.1 6.3


Cattle
manure


Mean 18 24 2.3 0.7 1.6 2.3


Fowl
manure


Mean 13 57 4.7 1.4 4.4 2.3


1. TNV = total neutralizing value (% CCE  d.w.), and CCE = CaCO3 equivalent
2. V = coefficient of variation = standard deviation/mean (%)
3. n = number of products
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Table 2: Element contents of different residuals utilised in agriculture (mg/kg, dryweight basis)


Residual Stats
(1) Al As B Cd Co Cr Cu Fe Hg Mn Mo Na Ni Pb Se Zn Al +


0.5Fe


D &
F
(2)


Mean 3911 <0.8 <27 <1.3 <3 <15 34 3 114 <0.1 500 <2.5 1 326 10 <8 <0.6 93 5 066 1.6Mixed
biosolids
from paper
mills V (%) 127 71.8 81 62.4 69 98 116 112 97.0 162 52.5 66 114 36 89.8 84 114 57.6


Mean 2604 < 0.9 <23 <1.0 < 3 9 66 1 453 < 0.2 320 < 3.0 3443 7 < 9 < 0.6 139 3 299 1.5Primary
biosolids
from paper
mills V (%) 44 131.9 86 48.1 50 31 150 69 104.4 172 38.2 94 75 33 51.8 61 30 n = 2


Mean 14117 1.9 134 6.1 9 40 74 8 493 <0.1 8163 <4.6 4500 47 <21 <0.9 924 18 391 <0.7


Ashes
V (%) 114 65.1 60 76.2 45 91 63 38 104.3 50 47.7 52 176 87 62.2 76 88 99.6


Liquid hog
manure


Mean 1.3 30 <1.0 <3 <20 300 2 000 0.01 295 5 8 13 1.1 1 291


Cattle
manure


Mean 0.6 11 <1.0 <3 <20 40 1 100 0.02 225 <4.0 3 8 0.5 195


Fowl
manure


Mean 1.0 35 <1.0 <3 <20 81 1 400 0.04 515 <4.0 7 19 1.6 506


Criteria in various jurisdictions


Québec- C1 13 3 34 210 100 0.8 5 62 150 2 500 2.5 x
104 17


Québec-C2 75 10 150 1 060 757 5 20 180 500 14 1 850 1 x
105 50(3)


Ontario (max.) 170 34 340 2 800 1 700 11 94 420 1 100 34 4 200 100


USEPA EQ (5) 41 39 1 200 1 500 17 420 300 2 800


USEPA (max.) 75 85 4 300 57 75 420 840 100 7 500 300(4)


European Union(4) 10 1 000 10 300 750 2 500 100


Agricultural soils
95th


(98th)
percentile


(14) 2 26 98 36 0.1 (3) 48 54 (14) 106 (7)


1. Stats = statistics
2. D & F = dioxins and furans (ng toxic equivalent/kg)
3. In agriculture
4. Proposed criteria
5. USEPA EQ = Exceptional Quality (United-States)
Note : V (%)= coefficient of variation
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Table 3: Element loading after 100 years of spreading of biosolids and ashes from pulp 
and paper mills for a crop rotation corn-corn-soybean (kg/ha)


Residual
Dry


weight As Cd Co Cr Cu Hg Mo Ni Pb Se Zn
Al +
0.5
Fe


D & F
(1)


Mixed
biosolids
from paper
mills


304 000 < 0.2 < 0.4 < 0.9 4.7 10.3 < 0.03 < 0.8 3.1 < 2.4 < 0.2 28.3 1540 0.21


Ashes 1 000 <0.002 0.006 0.010 0.045 0.078 <0.0001 <0.005 0.053 <0.02 <0.001 0.65 <0.000


Total 305 000 < 0.2 < 0.4 < 0.9 4.7 10.4 < 0.03 < 0.8 3.2 < 2.4 < 0.2 29.0 1540 0.21


Permitted
loading
(USEPA)


41 39 3 000 1 500 17 18 420 300 100 2 800


Total
USEPA


0.5% 1.0% 0.2% 0.7% 0.2% 4.4% 0.8% 0.8% 0.2% 1.0%


1. D & F = dioxins et furans (ng toxic equivalent /kg)
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Figure 1: Utilization of residuals in agriculture as compared to other fertilizers and
soil amendments (metric tons, humid basis)


Figure 2: Cadmium limits for residuals utilised in agriculture
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APPENDIX 5


Contamination of Québec’s agricultural soils by trace elements.
Current situation and outlook for the future


Marc Hébert, Agr., M. Sc.
Service de l’assainissement agricole et des activités de compostage
Ministère de l’Environnement du Québec.
marc.hebert@menv.gouv.qc.ca


Excerpt from Agro-sol 10(2):87-95. December 1998.


Abstract
Available information indicates that most agricultural soils series in Québec have trace
element concentrations below the safety thresholds. These thresholds are based on the
most recent risk analyses of the Canadian Council of Ministers of the Environment. As an
exception, cadmium and chromium content are naturally elevated in certain soils.


However, the risk of plant, animal and human contamination may be mitigated by a
regular liming of agricultural soil. In addition, current regulation limit future soil loadings
of trace elements resulting from general agricultural spreading activities, and particularly
from fertilizing residual reclamation. According to conservative hypotheses, future
loadings from fertilizing residuals will be well under the limits permitted by the United
States Environmental Protection Agency (USEPA), that is 43 times less for cadmium and
189 times less for chromium over a period of 45 years.


Key words:
Trace elements, metals, contamination, residuals, sludge, regulations, cadmium, risk
assessment


Note : Only the abstract has been translated. For more information, please refer to the
French document
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APPENDIX 6


Formula for calculating sludge age


Use the formula that appears on the follow-up forms for municipal wastewater treatment
plants, which was proposed in the framework of the PAEQ (Programme
d’assainissement des eaux du Québec) :


Sludge age  
eepp


a


XQXQ
VX


+
•


=


Where: X:  VSS(1) (monthly or weekly average(2), mg/L )
Va: Volume under aeration and in the decanters (m3)
Q: Average volume of purged sludge (m3/d)
Xp: VSS of purged sludge (monthly or weekly average(2), mg/L )
Qe: Average flow of the effluent (m3 /d)
Xe: VSS of the effluent (monthly or weekly average(2), mg/L)


The sludge age should be the average of the monthly or weekly sludge ages, calculated
during the periods in which the sludge to be reclaimed was evacuated from the plant.


1. VSS = Volatile suspended solids (Matière volatile en suspension = MVES)
2. According to the frequency established as a function of the plant category. That is:


• monthly frequency for category 2,
• weekly frequency for categories 3 and 4.
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APPENDIX 7


Fertilizing residuals order and delivery form template
(Other templates created by the regional offices may be used)


Part A: Order form - minimum required content, one form per parcel (field)


Name, address and telephone number of the residual producer:


Description and classification (C-P-O) of the residual:


Name and address of the owner and/or tenant of the parcels:


Parcel number (field): Lot number:


Spreading area: Planned spreading date (yyyy-mm-dd):


Planned crop, agronomic recommendations, available nitrogen report and justifications of the N
and P availability coefficients:


Recommended quantity:


Residuals spread over the last 60 months (type, quantity):


Cumulative spreading of C2 residuals over last 60 months, including present year:


Mandatory soil analyses (according to Table 4.1) Sampling date (yyyy-mm-dd):


pH: P (Mehlich III), kg/ha: Al + 0.5 Fe (Mehlich III), kg/ha:


Specific spreading constraints to foresee:
(append Tables 4.2, 4.3, 4.4 and 4.5 depending on type of residual)


Measures foreseen to reduce soil compaction and erosion, as well as N & P leaching and runoff:


Other constraints (B, Mn, Na, etc.):


Temporary storage constraints: (append Tables 6.1 and 6.2, as applicable)
Signature (agronomist or forestry engineer): Date:


Signature (owner of parcels or proxy): Date:


Note: Before spreading, send a copy of Part A duly completed and signed to the regional
office in order to obtain a certificate of authorization.
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Part B: Delivery form – minimum content, one form per parcel (field)


Parcel number (field): Lot number:


Type of residual and quantity delivered:


Delivery date (yyyy-mm-dd):


Actual spreading date (yyyy-mm-dd):


Actual area spread:


Verification visits (dates, name of professional or technician working under his/her
supervision):


Changes from the order form (spreading and storage constraints):


Signature (agronomist or forestry engineer): Date (yyyy-mm-dd):


Signature (owner of parcels or proxy): Date (yyyy-mm-dd):


Note: After spreading activity, send a complete copy of Parts A and B duly completed and
signed to the regional office for verification purposes before the end of the current year.
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APPENDIX 8


Index of nitrogen availability from municipal biosolids


Québec research gives us the following information on the efficiency coefficient of the
organic nitrogen fraction coming from biosolids.


These coefficients are to be inserted in the general equation that follows. They permit us
to attain our foremost objective, which is to bring the precise quantity of nutritional
elements required to meet the needs of the crops.


General equation for nitrogen availability, from biosolids:


Navailable = Ninorganic + (ECOR x Norganic)


Where: ECOR = Efficiency coefficients for organic fractions (Coefficients
d’efficacité de la fraction organique = CEFO)


Values for the efficiency coefficients for organic fractions (ECOR) in nitrogen from
municipal biosolids (1)


Crop Type of biosolid ECOR(2)


Corn All types of biosolids 30%


Grains (cereals) All types of biosolids 20%


1st cut 2nd cut 3rd cut


Hay fields, three cuts Liquid, aerobic biosolids 30% 15% 5%


Hay fields, three cuts Dehydrated, aerobic biosolids 20% 5% 5%


Hay fields, three cuts Dehydrate, anaerobic biosolids 10% 5% 5%


1. Reference: Consortium de financement pour la réalisation d’un projet de
recherche et de démonstration sur les techniques de valorisation agricole des
boues de station d’épuration. 1990. Recherche sur les effets d'entreposage des
boues d'épuration et comparaison des valeurs fertilisantes des boues liquides versus
les boues déshydratées. Volet IV. Phase 3 : Essais sur parcelles au champ. Report
prepared by Urgel Delisle and associates. 95 pages.


2. For corn and grains, the values in the table represent the proportion of organic
nitrogen contained in the biosolids that should be available to the crop when
spreading is done before seeding. For hay fields, the values represent the proportion
of organic nitrogen that should be available for each forage with three-cut
management, when spreading occurs early in the growing season.
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APPENDIX 9


Posting treated zones in forested areas


1. The sign must be weather resistant.
2. The sign must measure 50 by 50 cm.
3. The sign must have the following content (in French):


On the front
• The pictogram must cover half of the total surface area of the sign, and be centred.
• The following information must be written at the top of the pictogram, in French, in


bold lettering that can read from a distance :


APPLICATION DE RÉSIDUS COMME ENGRAIS


Ne pas enlever cette affiche ni entrer sur le site avant 12 mois, soit le :


Date (aaaa-mm-jj) : ____________________


• The English equivalent is: APPLICATION OF FERTILIZING RESIDUALS AS
FERTILIZER. Do not remove this sign and do not enter on the site before 12
months, that is (yyyy-mm-dd):


On the back
• The application date,
• The source (plant or mill),
• The identification, address and phone number of the company that applied the


residuals.


4. Many signs must be placed to maximize the likelihood that they will be seen.


Adapted from: Québec. Ministère de l’Environnement, ministère des Forêts et
ministère de la Santé et des services sociaux. 1991. Valorisation sylvicole des boues de
stations d'épuration des eaux usées municipales. Guide de bonnes pratiques, MENV, MFQ
and MSSS.
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APPLICATION DE RÉSIDUS
COMME ENGRAIS


Ne pas enlever cette affiche ni entrer sur
le site avant 12 mois, soit le :
Date (aaaa-mm-jj) : __________________


White
Red


Black
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APPENDIX 10


Health and safety –
Directives for workers handling P2 and P3 residuals


Responsibilities
The certificate of authorization applicant must define the responsibilities of the
employers, municipalities, organizations or individuals involved in a residual reclamation
project.


Measures to maintain hygiene
Under this heading we find measures designed to maintain strict hygiene among workers.
The following measures are recommended:


• Avoid all direct contact with residuals and/or aerosols; reduce personal exposure
situations;


• Avoid rubbing eyes or mouth and do not touch face with hands;
• Never drink, smoke, or eat in areas where residuals are handled or spread or


environments possibly contaminated by residuals (e.g. inside a truck);
• Never keep food, drink or tobacco in the pockets of work clothes;
• Wash hands frequently during the day, before eating, drinking or smoking;
• Take a shower at work at the end of the shift and wash hair;
• Never wear work clothes home;
• If skin is soiled by residuals, wash immediately with soap and water. If clothing is


drenched with biosolids, put on clean clothing after washing with soap and water.


Protection equipment
Workers who collect and spread P2 and P3 residuals should wear adequate protective
equipment, which includes:
• A protective cotton outfit, or a disposable raincoat (if appropriate);
• Security shoes (ACNOR Z195);
• Security helmet (ACNOR Z94.1);
• A disposable mask (effective for particles greater than 1 µm, with an activated


charcoal filter to eliminate unpleasant odours);
• Rubber gloves that cover the forearms;
• Rubber overcoats, boots or shoe-covers and a facial mask when required by the job.


Workers who handle soil and plants that have been treated with residuals and workers
assigned to plantation maintenance or reforestation should wear the following protective
equipment:
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• A protective cotton outfit or a raincoat;
• Security rubber boots;
• Waterproof or rubber gloves.


After each use, all protective equipment must be cleaned and disinfected (i.e. using
bleach water or other germicidal soap), then stored in a clean area reserved for this use.
Furthermore, shoes, boots and protective outfits must be washed down before being
removed.


Hygienic facilities
Certain basic facilities must be present on the spreading site. They include:


• A shower (e.g. with a reservoir of at least 100 L and equipped with a hose and
showerhead);


• Necessary facilities to allow handwashing with disinfectant soap.


First aid
Certain precautions must be taken in order to ensure the safety of workers who have
come into contact with P2 and P3 residuals. They are:
• A first aid kit that complies with the requirements of the Regulation respecting first


aid services (Règlement sur les services de premiers soins) must be available close to
the site. This same rule also mentions requirements for first aid responders, the
emergency communication system and the accident log;


• In case of a cut, or if the skin is broken, the worker must disinfect the wound and
protect it in order to avoid contact between the wound and the residuals.


• In case of contact with eyes, rinse for at least 15 minutes;
• For all accidents (scrapes, cuts, contact with the eyes, etc.), the worker must advise


his/her superior. The incident must be recorded in the first aid log;
• If the worker experiences unexplained health problems (e.g. frequent diarrhea, etc.),


or has problems with infections, he must consult a doctor, and tell the doctor that he
has been in contact with P2 or P3 residuals during the course of his work.


Vaccination
Based on a literature review and discussions in medical circles concerning vaccinations
for workers in contact with wastewater, it appears that the immunization program
(diphtheria, polio, measles and mumps) recommended for the general population is
sufficient. It is therefore recommended that workers be strongly encouraged to keep their
vaccinations up-to-date, via their vaccination booklet.


Information
It is important for the employer to make workers aware of the risks related to handling
residuals and the need for appropriate preventative measures. The employer must bear in
mind the legal requirements of both the employer and the employee within the meaning
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of the Act Respecting Occupational Health and Safety (Loi sur la santé et sécurité du
travail – L.S.S.T.).


Adapted from: Groupe HBA Experts-Conseils. 1996. Analyse des impacts
environnementaux de la valorisation sylvicole des boues de station d'épuration municipale
en plantation de pins rouges et en peuplement naturel mixte. Final report presented to
MENV.
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APPENDIX 11


Corn heat units – Excerpt from the
Conseil des productions végétales du Québec inc., 1994


Corn heat units are arbitrary values based on the relation that exists between corn growth
and temperature. They are calculated from diurnal temperatures exceeding 10oC and
nocturnal temperatures exceeding 4.5oC. This calculation takes into account the fact that
30oC is the temperature most favourable to corn development. The number of heat units
falling between the beginning of the growing season (based on an average temperature of
13oC) and the probable fall freezing date (freezing probability of 10%) are used to
determine the number of heat units useful for corn production.


For more information concerning corn heat units, the following document may be consulted
on-line:


Bootsma, A., G. Tremblay and P. Filion. 1999. Risk analyses of heat units
available for corn and soybean production in Québec. Technical Bulletin ECORC
Contribution No. 991396. Eastern Cereal and Oilseed Research Centre Research
Branch, Agriculture and Agri-Food Canada. 25 pages.
http://res2.agr.ca/ecorc/staff/bootsma/chu-1e.htm


A map of corn heat units for various regions is on page 20 of the above-mentioned
document and a table of corn heat units by region is included in Appendix 6 of the same.


An interactive corn heat unit map can be consulted on-line:
http://map2.agr.ca/scripts/esrimap.dll?name=Heat&Cmd=Map&Lang=En
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APPENDIX 12


Method for sampling liquid fertilizing residuals


In order to obtain a representative sample from lagoons, it is necessary to first do a survey
to determine patterns of residue accumulation in each basin.


Furthermore, it is necessary to ensure that the equipment used can sample the entire
thickness of accumulated residue.


When the residue is sampled in one of the basins, a minimum of 10 sub-samples must be
taken, dispersed according to the pattern of deposition within the basin.


These 10 sub-samples are used to form the composite sample for analysis. Following the
sampling, they must be homogenised and stored at 4oC in order to obtain a composite
sample representative of the mass accumulated in the basin The number of composite
samples required is determined as a function of the volume of biosolids (see Table 3.3).
Each composite sample must come from a separate series of sub-samples.


The residues from each basin must be sampled and analysed separately.
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Method for sampling liquid residues stored in a structure


The sampling must be done as a function of the volume of stores residues and the
presence of mixing equipment. In all cases, one must avoid sampling in proximity to the
area where residues enter the structure.


1. Structures without mixing equipment
In all cases, samples of equal volume must be taken at a minimum of four different places
and three different depths within the structure. The minimal number of sub-samples
required to form a composite sample varies as a function of the volume of stored
residues, and are detailed in the following table:


Volume of accumulated residues Number of sub-samples
(places x depths)


Less than 50 m³ 4 x 3


50 to 100 m³ 5 x 3


More than 100 m³ 6 x 3


Following sampling, the sub-samples are mixed in a bucket in order to homogenise them.
Next, a volume of at least 1 litre is withdrawn for analysis and stored at 4oC.


2.  Structures with mixing equipment
Samples of equal volume must be taken at a minimum of two different places and three
different depths within the structure. The minimal number of sub-samples required to
form a composite sample varies as a function of the volume of accumulated residues, and
are detailed in the following table:


Volume of accumulated residues Number of sub-samples
(places x depths)


Less than 50 m³ 2 x 3


50 to 100 m³ 3 x 3


More than 100 m³ 4 x 3


Following sampling, the sub-samples are mixed in a bucket in order to homogenise them.
Next, a volume of at least 1 litre of the composite sample is withdrawn for analysis and
stored at 4oC. The number of composite samples required varies as a function of the
volume of residues produced.
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APPENDIX 13


Excerpts from the Guide to sampling mill residuals


Ministère de l’Environnement du Québec, 1994. Revised in 1997.


Chapter 2: Characterization of mill residuals


2.1   Sampling protocol


2.1.1 General


2.1.1.1 Protection equipment
When samples are taken, the sampler must at all times wear surgical gloves.


At each sample point, the sampler must put on a new pair of gloves in order to minimise
contamination.


2.1.1.2 Field note book
It is essential to maintain an orderly notebook which reflects the activities and relates all
pertinent facts concerning the sampling operations. The sampler must include in his field
notebook a description of the sampling method used as well as a list of the main
equipment, containers and sample number. The location of the samples, the frequency
and time must also be noted. Furthermore, climatic conditions (snow, rain etc.) must be
noted if the sampling is done outside, as well as a visual description of the samples and
the sampling area.


2.1.2 Sampling method for solid residuals produced continually for analysis of
inorganic parameters (groups 1, 2 and 11)


2.1.2.1 Sampling containers
New buckets of at least 10 litres and their covers, in plastic, to hold the sub-samples and
permit their homogenisation before taking a composite sample.


Plastic containers with a 1 litre volume and a large opening. Plastic covers. Two
containers of 1 litre each will be used to send to samples to the laboratory.


2.1.2.2 Non-contamination of the containers
For the second day of sampling (if necessary), the buckets are first rinsed with acetone
followed by a cleaning with soapy water, then rinsed three times with distilled water. The
bucket is then dried using a clean, dry rag.
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2.1.2.3 Container identification
The buckets and containers must be labelled before each sampling period, and be marked
with a number associated with the sampling point. The bucket used at a specific sampling
point must have the same number as the container that will be sent for analysis. The
control samples required by the Ministry must have the same number as that of the
composite sample taken by the company, and this number must be followed by the letter
“M”.


2.1.2.4 Sampling instruments
The sampling of solids will be done using a new plastic ladle, with a different ladle being
used at each sample point. When a ladle must be used during a second sampling day, it
must be washed as described in the section 2.1.2.2.


2.1.2.5 Handling during the sampling
A sub-sample is taken randomly and without haste, at the exit point where the sample is
taken with a ladle. It is then emptied into the bucket to constitute the combined sample.
The bucket is closed after each sampling. The sub-samples are taken at a pre-determined
interval that will be chosen as a function of the various sampling points. All the sub-
samples must have an equal volume.


2.1.2.6 Composite sample preparation
All the sub-samples collected are homogenised and put into containers where the actual
samples were taken in order to avoid cross-contamination. Furthermore, the area must be
kept as clean as possible in order to avoid sample contamination.


The sub-samples collected and accumulated in the buckets are homogenised using the
ladle, within the same buckets. The composite samples are then taken from these buckets
and placed into 1 litre pre-labelled plastic containers.


2.1.2.7 Sampling period
The composite sample will be taken over a period of one week, and the sub-samples will
be cold-stored until the composite sample is formed (see section 2.1.5). The number of
composite samples to create will be determined as a function of the quality of the
residuals produced.


2.1.3 Sampling procedure for solid residuals produced continually for analysis of
organic parameters (groups 4, 5, 7, 8, 10 and 12)


2.1.3.1 Sampling container
New buckets of at least 10 litres and their covers, in metal, to hold the sub-samples and
permit their homogenisation before taking a composite sample.


Clear glass containers with  a 1 litre volume and a large opening. Plastic covers. Teflon
film placed between the opening of the container and its lid before screwing on the lid.
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Two containers of 1 litre each will be used to send to samples to the laboratory. The
containers must be covered with aluminium foil.


2.1.3.2 Non-contamination of the containers
For the second day of sampling (if necessary), the buckets are first rinsed with acetone
followed by a cleaning with soapy water, then rinsed three times with distilled water. The
bucket is then dried using a clean, dry rag.


2.1.3.3 Container identification
The buckets and containers must be labelled before each sampling period, and be marked
with a number associated with the sampling point. The bucket used at a specific sampling
point must have the same number as the container that will be sent for analysis. The
control samples required by the Ministry must have the same number as that of the
composite sample taken by the company, and this number must be followed by the letter
“M”.


2.1.3.4 Sampling instruments
The sampling of solids will be done using a new metal ladle, with a different ladle being
used at each sample point. When a ladle must be used during a second sampling day, it
must be washed as described in the section 2.1.3.2.


2.1.3.5 Handling during the sampling
A sub-sample is taken, randomly and without haste at the exit point where the sample is
taken with a ladle. It is then emptied into the bucket to constitute the combined sample.
The bucket is closed after each sampling. The sub-samples are taken at a pre-determined
interval that will be chosen as a function of the various sampling points. All the sub-
samples must have an equal volume.


2.1.3.6 Composite sample preparation
All the sub-samples collected are homogenised and put into containers where the actual
samples were taken in order to avoid cross-contamination. Furthermore, the area must be
kept as clean as possible in order to avoid sample contamination.


The sub-samples collected and accumulated in the buckets are homogenised using the
ladle, within the same buckets. The composite samples are then taken from these buckets
and placed into 1 litre pre-labelled glass containers. A Teflon film is placed over the
opening of the container before the lid is screwed firmly into place.


2.1.3.7 Sampling period
The composite sample will be taken over a period of one week, and the sub-samples will
be cold-stored until the composite sample is formed (see section 2.1.5). The number of
composite samples to create will be determined as a function of the volume of the
residuals produced.
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2.1.4 Instantaneous sampling for the analysis of volatile compounds (group 6) and
EOX (group 9)


This sample is taken in the middle of period sampling in a hermetic glass container,
whose lid interior is covered by a Teflon film. The container is completely filled  to the
top and immediately closed. The container is then immediately placed in a cooler and
stored at 4 oC.


2.1.5 Sample storage
All composite and instantaneous samples are placed into coolers and kept at 4oC.


2.1.6 Sampling method for solid residuals produced by batch
The methods described in points 2.1.2 and 2.1.3 will be used. However, the
manipulations during the sampling (2.1.2.5 and 2.1.3.5) will be done in the following
manner:


The composite sample will be created by dividing the heap to be sampled into at least
eight sections. An equal volume is sampled from each section. The volume will be
determined on-site with a representative of the Ministry. The sampler must take his
sample at a depth of at least 30 cm.


Finally, the taking of instantaneous samples for the analysis of volatile compounds will
be taken from the centre of the heap in the same fashion as described in section 2.1.4.


Moreover, all the sub-samples may be taken the same day.


2.4   Sample preparation method
The goal of this section is to standardise the treatment of residual samples in order to
guarantee that the samples undergo similar preparation in all the laboratories, thus
avoiding biases stemming from differences in storage or treatment.


2.4.1 Sample preservation
The samples are sent to the laboratory in 1 litre containers. No preservatives are required.
All samples must be stored at 4oC until analysis.


2.4.2 Sample preparation
Normally, the samples are received at the laboratory in the form of a dry solid or a humid
soil containing a maximum of 75% water. The minimal percentage of dryness, that is the
percentage of dry solids, is 25% for primary, secondary and deinking biosolids, and 55%
for alkaline residuals and ashes. These dryness concentrations are required by the
Regulation respecting pulp and paper mills (Q-2, r.12.1). In certain cases, fly ash
(cendres volantes) may present in the form of an aqueous suspension.


All the materials originating from the filter presses have a solid appearance and should
not present an aqueous phase. However in certain cases it is possible that the materials
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will have to be sampled before the filter. In these cases, the samples will contain two
phases. In order to reproduce the industrial procedure, the excess water will be eliminated
in the laboratory using a type 934AH filter with a diameter of 12 cm, in conjunction with
a vacuum pump adjusted to  a vacuum of 20 inches of mercury, without subsequent
washing with distilled water. As needed the samples will be pressed with a pestle hammer
(marteau pilon) to eliminate the final drops of water.


Initially, all samples must be prepared so as to exclusively present a solid phase
containing a variable amount of water, depending on the capacity of the medium to
absorb or adsorb water.


This procedure permits the reconstitution of the physical state in which mill solids are
deposited and is applicable when the samples will be submitted to a laboratory without
having received an industrial treatment.


2.4.3 Expression of the results
The analysis results of samples subjected to leaching will be expressed in mg/L or µg/L.
The analysis results carried out on the total will be expressed in mg/kg, or in µg/L dry
weight for dry matter dried at 105ºC.


2.4.4 Sample drying
A drying step is often desired to minimise the use of desiccating agents and avoid a
temperature elevation of the sample during the course of organic compound analysis.


The drying step may be done in many ways. However, the chosen method depends on the
parameters analysed. The parameters analysed may be grouped in the following manner:
• Metals and leached metals;
• Volatile compounds, EOX, oils and greases;
• Leached phenolic compounds;
• Other organic and inorganic analyses.


Two drying methods may be considered:
• Drying at 105ºC to establish the percent humidity of a sample;
• Drying with an air current under a ventilated fume hood.


2.4.5 Preparation techniques for each parameter group


2.4.5.1 Metals and leached metals
The sample being analysed for total metals may or may not be dried before analyses. If
this analysis is done on a humid sample, a sub-sample is used to measure the percent dry
matter, dried at 105ºC,


2.4.5.4 Other organic and inorganic analyses
Sample preparation for other organic and inorganic analyses is as follows:
• Homogenisation with a blender;
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• Drying overnight under a fume hood;
• A representative aliquot will be used to determine the percent humidity. The results


must be reported as dry weight, dried at 105ºC;
• 5 to 10 g (weight after drying under the fume hood) are used for organic extractions,


including oils and greases, and 1 to 2 g are used for inorganic substances.


2.4.5.5 pH measurements
The pH measurements will be take using a solid:liquid ratio of 1:10 in the case of fibrous
samples, that is primary, secondary and deinking biosolids, and 1:1 for other samples.
The sample will be used as received. However, samples that contains an aqueous phase
must first be filtered.
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APPENDIX 14


Sampling procedure for fertilizers


DATE : September 1997 T-4-114PLANT PRODUCTS
DIVISION


DIVISION DES
PRODUITS
VÉGÉTAUX FERTILIZERS


TRADE MEMORANDUM


Sampling procedures for fertilizers


The Fertilizers Regulations specify basic conditions that must be fulfilled to ensure that a
sample of fertilizer fairly represents the lot of fertilizer from which it is taken. These
conditions are:


a) Sample be of sufficient size for analysis;
b) In case of lots or shipments of 10 bags or less, a sample shall consist of approximately


equal portions drawn from each bag in the lot;
c) In the case of lots or shipments of 11 bags or more, a sample shall consist of


approximately equal portions drawn from each of any 10 bags in the lot or shipment;
and


d) In the case of bulk shipments, a sample shall consist of approximately equal portions
drawn from 10 different sections of the bulk.


The following procedures and information concerning fertilizer sampling and reporting
are approved by the Director for the purposes of sections 22 and 23 of the Regulations
under the Fertilizers Act.


Government of Canada Gouvernement du Canada
Canadian Food Inspection Agency Agence canadienne d’inspection des aliments
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Part A: Mechanics of sampling


1.   Dry products - bagged or packaged
Bags 11 kg and over - use a single tube open trier with a diameter of at least 2.0 cm and
in the length range 65-90 cm; i.e. "Ontario trier" (Figure 1).  The trier is to be used in the
horizontal plane, inserted to its full effective length diagonally through the container and
rotated and withdrawn so that it will remove fertilizer from each part through which the
trier travelled.  The trier is to be inserted with the opening down and withdrawn with the
opening up.  Sample the number of bags specified in Regulation 22(2)(a) and (b).
Bags under 11 kg - Since it is impractical to try to sample bags under 11 kg, with a trier,
take one bag as a sample of the lot.  However, the official status of this sample must be
limited to the one bag.  If it is found deficient, the lot should then be sampled by the
method as laid out for "bags 11 kg and over".


2.   Dry products - in bulk


(a)   Static Lot Sampling
Use the "Missouri D Tube" trier (length 135 cm, 53.15") (Figure 2).
The trier is to be used in the vertical plane, inserted in the open position to its full
effective length where possible, closed and withdrawn (Figure 3).  Secure at least 10
cores from the bin or pile according to the following sampling patterns (Figure 4).  The
65-90 cm trier shall not be used for bulk lots.


Figure 1: Ontario trier
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Figure 2:  Missouri “D” tube
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Figure 3: Bag sampling technique







Appendix 14


121


Figure 4: Sampling pattern







Appendix 14


122


(b)   Stream Sampling
A bulk fertilizer may be sampled from the "stream" as the fertilizer is being transferred or
loaded into or out of a bulk container such as a tote box or truck body (Figure 5).  At least
ten (10) equal - time - spaced samples are to be taken from the stream so as to represent
the whole lot. Use the AOAC sampling cup to take the sample (Figure 6).


When the full flow rate of transfer would be too fast to get a good sample, it may be
necessary to have the operator reduce the rate of flow of the lot being sampled.  If flow
rate cannot be satisfactorily reduced, sample static lot using "Missouri D Tube" trier.
Sampling from the stream is preferable to sampling from a static lot.


Figure 5: Use of stream sampling cup for belt samples.
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3.   Liquid products non-pressurized


(a)   Products containing no free ammonia
Containers of over one litre (Approximately 1 kg) agitate the container and remove a
representative sample of 500 mL by pouring, siphoning or ladling.  One unopened
container may constitute the sample.


Note: products containing free ammonia are easily identified by their characteristic
odour.


(b)   Suspensions and slurries
Agitate material in storage for more than 15 minutes before taking sample.  The preferred
points for sampling in order of preference are: (a) directly from the mixing vat; (b) top
opening of storage or transport; and (c) from delivery line or recirculating line
immediately after a large quantity of material has been pumped out.


When securing sample directly from mixing vat or from top opening of storage or
transport use 500 mL sampling bottle with 6-9 mm fluid intake tube and air escape hole
12 mm in diameter with attached weight greater than 700 grams.  Lower sampling bottle
from top opening to bottom of tank and raise slowly while filling.


Samples secured from tap or recirculating line after agitating and recirculating
simultaneously for more than 15 minutes may be taken in a standard 500 mL plastic
bottle.


PART B:  Size of Sample


a) Dry: For mixed fertilizers where a composite sample has been taken, a sample may
range in size from 2 to 4kg.  The whole sample is to be sent to the laboratory. For
unmixed fertilizers, e.g. bonemeal, superphosphate, reduce the sample to 1 kg for
submission in standard sample bag.


b) Liquids: For liquid products the sample should be at least 500 mL.


PART C: Sample Container


1.   Fertilizer without pesticides


Dry: Use the standard laminated sample bag or the large polyethylene sample bag.
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Note: A one bag sample submitted in the unopened manufacturer's packaging, is
acceptable for products 11 kg or less in weight (eg. homeowner use products).


a) Liquids: Use glass sealers except for solutions containing free ammonia (including
suspensions) where one litre plastic bottles are to be used. The sample containers
must be sealed to preserve the physical and chemical condition and amount of the
sample.


2.   Fertilizers with pesticides


a)   Liquid and Dry
Use only glass containers for fertilizer pesticide mixtures to minimise any loss through
volatilisation.


Due to Postal requirements, all fertilizer pesticide samples must be enclosed in a metal
sealed container (such as paint cans) with appropriate packaging when using glass bottles.


Note:
i) Glass containers must have Teflon tops, or when not available, a clean aluminium


foil, between the top and bottle, may substitute for the former.


ii) For liquid fert-pest., use Kitty litter (or other absorbents) for packaging and a plastic
bag to line the paint can.


iii) For granulars, packaging such as shredded newspaper can be substituted for the Kitty
litter.


iv) Make sure to label each sample with a sticker indicating at least the Inspection
sample number, fertilizer and pesticide guarantees, so that the Lab can match the
sample with appropriate sampling forms.


v) Under the requirements of the Dangerous Goods Act the words "Test Samples" must
appear on the packaging of these samples.


Note: This should apply to all samples sent for analysis in order to assure that any
constituent material not known by the inspector and subject to the Dangerous Goods Act
(e.g. ammonium nitrate) is properly identified for shipping purposes.


PART D: Exposure of sample


The actual time that the sample is exposed to the air should be as short as possible in
order that the effect of moisture exchange may be kept at a minimum.


This replaces trade memorandum T-4-114 dated August 9, 1994.
(Administrative changes made September 1997 to reflect changeover to Canadian Food
Inspection Agency that came into effect April 1, 1997)
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APPENDIX 15


Addenda to the criteria following the February 2001 edition


This section contains the original text of three addenda that were issued after the release
of the February 2001 edition of the criteria:


• Addendum of September 2001 – Heaps on the soil
• Addendum of January 2002 – Limed slaughterhouse biosolids
• Addendum of June 2002 – Odour categories of fertilizing residuals


Note: A complete translation of this section will be included in a future edition of the
criteria. For more information, please refer to the French document.
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Glossary


AEFP:  Agro-environmental fertilization plan. A plan that determines the type of crop
produced and the restrictions for spreading fertilizing materials on every parcel of an
agricultural operation for each annual growing season (maximum 5 years).¹ Plan
agro-environnemental de fertilisation, PAEF.


AERP:  Agro-environmental reclamation plan. Plan agro-environnemental de
valorisation, PAEV.


BNQ:  Québec standards bureau.² Bureau de Normalisation du Québec.


CA:  Certificate of authorization. Certificat d'autorisation, CA.


CCC:  Canadian Composting Council. Conseil canadien du compostage, CCC.


CCE:  Calcium carbonate equivalents. Équivalents carbonates de calcium, ÉCC.


CCME:  Canadian Council of Ministers of the Environment. Le Conseil canadien des
ministres de l'environnement, CCME.


CHU:  Corn heat unit. Unités thermiques maïs, UTM.


CPTAQ:  Commission for the protection of agricultural land in Québec.² Commission de
protection du territoire agricole du Québec.


CPVQ:  Québec council for plant production.² Conseil des productions végétales du
Québec.


Dryness:  Dry matter. Siccité, matière sèche


D.W.:  Dry weight. On a dry weight basis. Base sèche.


EOX:  Extractable organic halogen. Les composés organohalogénés extractibles, EOX.


EQA: Environment Quality Act. Loi sur la qualité de l'environnement, LQE.


FR, FRs:  Fertilizing residual(s). Matière résiduelle fertilisante, MRF.


Hay field: Prairie.


Liming material: Soil conditioner that contains at least 77% molecules of calcium
carbonate (wet weight). Amendements calciques,  amendements calciques et
magnésiens, résidus magnésiens.


MAH:  Monocyclic aromatic hydrocarbons. Hydrocarbures aromatiques monocycliques,
HAM.


MAPAQ:  Québec Ministry of Agriculture, Fisheries and Food ². Ministère de
l'Agriculture, des Pêcheries et de l'Alimentation.


Magnesium residuals: Résidus magnésiens


MENV, Ministry: Québec Ministry of the Environment.² Ministère de l’Environnement
du Québec (MENV ou Ministère).


MRC:  Regional county municipality. Municipalités régionales de comté, MRC.
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MRI:  Multiple reclamation index. Indice multiple de valorisation, IMV.


N:  Nitrogen.


NV:  Neutralizing value. The ability to reduce soil acidity. Pouvoir neutralisant, PN.


P:  Phosphorus.


PAEQ:  Program to sanitise the waters of Québec² Programme d’assainissement des
Eaux du Québec.


Paper mill:  Pulp and paper mill. Papetière.


PAH: Polycyclic aromatic hydrocarbon. Hydrocarbures aromatiques polycycliques,
HAP.


PCB:  Polychlorinated biphenyls. Biphényles polychlorés, BPC.


PHC:  Petroleum hydrocarbons. Hydrocarbures pétroliers.


QFIA:  Québec Forest Industries Association. Association des industries forestières du
Québec, AIFQ.


Reclamation: Beneficial reuse, recovery or recycling of fertilzing residuals for
agriculture. Valorisation.


Regional office: Regional office of the Québec Ministry of the Environment. Direction
régionale.


Residual:  Fertilizing residual. Matière résiduelle fertilisante, MRF.


RRAO:  Regulation respecting agricultural operations. Règlement sur les exploitations
agricoles, REA.


RRGC:  Regulation respecting groundwater catchment. Règlement sur le captage des
eaux souterraines, RCES.


RRPAS:  Regulation respecting the reduction of pollution from agricultural sources.
Replaced by the RRAO. Règlement sur la réduction de la pollution d’origine
agricole, RRPOA.


Soil mix:  A manufactured soil, a growth medium for plants. Terreau.


TEQ:  Toxic Equivalency. International toxic equivalency factors according to NATO.
Équivalent toxique, EQT.


USEPA:  United States Environmental Protection Agency.


¹ Definition taken from “Québec. Ministère de l’Environnement. 2002. Regulation respecting agriculture
operations, highlights. 40 pages.”


² This term does not have an official English translation.
³ Translation from the Office de la langue française, 1979.
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Agricultural Utilization of Fertilizing Residual Materials: 
Questions and Answers

Introduction

There’s been some debate in recent year over the benefits and safety of 
spreading fertilizing residual materials (FRMs) on agricultural land. The 
Ministère de l’Environnement, along with other public and private-sector 
organizations, has released a number of information documents on the 
subject. To that same end, the following aims to provide clear answers to the 
main questions raised by the public, farmers and other stakeholders.

●     Q: What are FRMs?
●     Q: How much FRM spreading is there in Québec?
●     Q: Is land application of FRMs really a form of reclamation or just low-

cost waste disposal in disguise?
●     Q: Does reclamation hinder surplus manure management?
●     Q: Do FRMs contain contaminants?
●     Q: Can FRMs harm crops?
●     Q: Can spreading residuals contaminate well water?
●     Q: Will FRM application contaminate agricultural soils?
●     Q: Is it possible for an unknown contaminant to be present in FRMs and 

cause irreversible damage to soil over time?
●     Q: Several fertilizing residuals can generate offensive odours. Why not 

prevent this problem by simply composting all residual materials?
●     Q: Can FRM utilization cause health problems in farmers and consumers?
●     Q: The reclamation criteria may be very restrictive, but are they actually 

respected on the ground?
●     Q: Should BNQ certification be required for all FRMs?
●     Q: Can FRMs be used in organic farming?
●     Q: Can FRMs be spread after October 1?
●     Q: Can municipalities adopt a by-law restricting or banning the use of 

FRMs?
●     Q: Shouldn’t the issue of agricultural utilization of FRMs be debated 

publicly?
●     Q: When all is said and done, what are the primary risks associated with 

FRM use?

Q: What are FRMs?

A: Fertilizing residual materials (FRMs) are industrial and municipal wastes such 
as sewage sludge (biosolids), cement kiln dust and wood ash that have 
beneficial effects on crops or soil. Manure is generally not considered an FRM, 
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because it is an agricultural waste and is governed by special regulations.

Q: How much FRM spreading is there in Québec?

A: Nearly one million tonnes of FRMs are spread on approximately 2.5% of 
agricultural soils in Québec each year. In fact, land application is one of the 
main forms of industrial and municipal waste reclamation, making it crucial to 
the achievement of the goals of the Québec Residual Materials Management 
Policy 1998-2008. Paper mill sludge accounts for roughly two thirds of all FRMs 
applied to agricultural land in Québec.

Agricultural spreading of reclaimed FRMs in 1999 (%) 

Q: Is land application of FRMs really a form of reclamation or just low-
cost waste disposal in disguise?

A: Not all residuals can be converted into fertilizing material. The value of a 
given residual as a fertilizer or soil amendment must first be demonstrated 
through agronomic research. Then, analyses must demonstrate that the 
contaminant concentrations in the residual are within the permissible limits set 
by the Ministère de l’Environnement, which are among the most stringent in the 
world. So fertilizing residuals are, in effect, useful material and not just waste, 
which is why their reclamation is not only possible, but beneficial.

Q: Does reclamation hinder surplus manure management?

A: Based on statistics, the answer is "no." According to the agro-environmental 
portrait of Québec farms, only 1% of agricultural soils in the main regions with 
a manure surplus received FRMs in 1998. And FRMs contributed only around 2% 
of the total nitrogen and phosphorus application in Québec as a whole, well 
below the amount added by mineral fertilizers, which are also non-agricultural 
products. Although FRM-derived loads could increase in the future, they should 
not account for much more than 5% of the phosphorus and nitrogen added to 
soil, given the limited amounts of potentially reclaimable residuals. That 
maximum contribution will be lower for regions with surplus manure, since 
FRMs tend to be used more in regions with a lack of solid manure. In fact, 
several kinds of FRMs are of special interest to these regions as a means of 
offsetting agricultural soil degradation through the addition of organic 
amendments.

  Distribution of nitrogen and phosphorus loads on agricultural lands in 
Québec in 1999 (%) 



Q: Do FRMs contain contaminants?

A: Yes, the same as manure, mineral fertilizers and agricultural lime. Some of 
the contaminants found in FRMs occur naturally. Cadmium, for example, is a 
heavy metal that occurs naturally in wood and is therefore found in paper mill 
sludge. Other contaminants are caused by human activity, such as the presence 
of copper in municipal sludge, which is mainly the result of corrosion of copper 
pipes and fittings in household plumbing. However, the Ministère de 
l’Environnement has adopted very stringent quality criteria, which has 
encouraged several industries and municipalities to streamline their processes 
in order to decrease the contaminant content of residuals ever further for the 
purposes of agricultural utilization. Interestingly enough, half of the 
"contaminants" commonly analyzed in FRMs, including copper, chromium, 
cobalt, iron, zinc, molybdenum, nickel and selenium, are also considered 
essential trace elements for plants or essential minerals for animals and 
humans. Their presence in FRMs or manure is therefore not a problem in itself, 
provided the maximum concentrations are not exceeded.

 

Q: Can FRMs harm crops?

A: Agronomic research and the number of farmers applying FRMs to their fields 
tend to show the beneficial effects fertilizing residuals have on crop productivity 
and quality. Although there have been a few reported incidents of FRM 
application resulting in lower yields, subsequent assessment showed that the 
decreased yields were generally due to agronomic errors rather than to the 
presence of particular contaminants. Moreover, fertilizer, lime and even manure 
application can lead to similar problems under certain conditions. Municipal 
compost made from grass clippings may contain residues of persistent 
herbicides, such as Clopyralid. These herbicides damage susceptible market 
crops such as potatoes. Although no incidents of this type have been reported 
in Québec, an agronomist should be consulted when in doubt. Clopyralid 
residues in compost are not considered a threat to either human or animal 
health.

Q: Can spreading residuals contaminate well water?

A: Based on the results of recent risk modelling, the Institut national de santé 
publique du Québec deems that repeated spreading of FRMs is not liable to 
cause significant groundwater contamination from such pollutants as cadmium, 
dioxins and furans. And nitrate contamination of groundwater can be prevented 
by avoiding overfertilization, by making the participation of agronomists in 
fertilization plans mandatory, and by respecting the width of buffer zones 



around wells. Pathogen-related risks are also low when the recommended 
spreading practices are followed. In fact, there have been no reported cases of 
water contamination from FRM application in Québec. In spring 2001, the media 
reported cases of residents of Clarendon, in the Outaouais region, feeling sick, 
allegedly as a result of private well contamination from the spreading of paper 
mill sludge. However, after analyzing the well water and assessing the 
complaints, the regional health and social services board issued a news release 
saying that no wells had actually been contaminated.

Q: Will FRM application contaminate agricultural soils?

A: Research conducted by Agriculture and Agri-Food Canada, the Ministère de 
l’Agriculture, des Pêcheries et de l’Alimentation du Québec, Université Laval and 
other research organizations indicate that agricultural utilization of FRMs does 
not result in soil and crop contamination in the short term. As for the long-term 
risks, the Institut national de santé publique du Québec considers that normal 
FRM spreading on the same parcels over a period of 100 years would not cause 
significant soil contamination from arsenic, cadmium, chromium, copper, 
mercury, lead or zinc. Theoretically, significant contamination could result if 
three heavily contaminated fertilizing residuals, each containing maximum 
contaminant concentrations permitted, were simultaneously applied to the same 
parcel over a 100-year period. Statistically speaking, however, only around 
0.017% of agricultural land, or 345 hectares in Québec as a whole, would 
receive three heavily contaminated fertilizing residuals in the first year. And the 
probability of this scenario occurring for 100 consecutive years and of three 
fertilizing residuals containing the highest level of contaminants is very low.

 

Q: Is it possible for an unknown contaminant to be present in FRMs and 
cause irreversible damage to soil over time?

A: Theoretically, yes. However, the probability of that happening is very low. 
The German experience with municipal biosolids (municipal sludge) is very 
enlightening in this regard. Germany created a fund to compensate farmers for 
possible damage caused by land application of municipal biosolids. After eight 
years of biosolids spreading by 900 participating farmers, no compensation has 
been paid for either "unknown contaminants" or unforeseeable damage. A 
number of "safety nets" exist in Québec for minimizing the risk of unknown 
contaminants. To begin with, FRM characterization studies, particularly of paper 
mill sludge, were conducted to determine the highest-risk contaminants liable 
to require regular monitoring. Second, several FRM treatment processes 
(aerobic digestion, alkalinization, heat drying, composting, etc.) help break 
down organic contaminants. Receiving soils, which are biologically active, can 
also purify many organic pollutants. Third, the Centre d’expertise en analyse 
environnementale du Québec is currently developing toxicity tests (laboratory 
analyses) to detect the presence of contaminants that are not detectable 
through standard chemical analyses. These tools will be used for additional 
protection against unknown contaminants.

Q: Several fertilizing residuals can generate offensive odours. Why not 
prevent this problem by simply composting all residual materials?

A: The Ministère de l’Environnement has received numerous complaints about 
FRM spreading. These complaints concern residuals that are particularly 
malodorous, such as certain biosolids generated by slaughterhouses and paper 
mills. The nuisances are generally caused by noncompliance with the prescribed 
criteria, such as inadequate treatment, too long of a period between application 
and incorporation into the soil, spreading on holidays or the weekend, etc. 
Notices of offence were issued, and investigations are under way. Choosing to 



take a precautionary approach, the Ministère recently required that a lime 
treatment, frequently used with slaughterhouse sludge, be carried out on site 
so as to reduce the problem at the source. And paper mills recently 
implemented additional treatments (including composting and acidification), on 
a voluntary basis, to substantially decrease odours and biosolids. The Ministère 
is contemplating making some of these treatments mandatory for strong-
smelling FRMs. However, it should be pointed out that composting can also 
cause odorous emissions, in addition to reducing the nitrogen content of several 
residuals. Other solutions to odour problems are also being explored, including 
forest utilization and revegetation of abandoned sandpits located far from 
inhabited areas.

Q: Can FRM utilization cause health problems in farmers and 
consumers?

A: According to a recent study by the Institut national de santé publique du 
Québec, intensive use of FRMs with normal contaminant concentrations does 
not present a health risk to farmers or the general population where cadmium, 
dioxins, furans and other such pollutants are concerned. However, highly 
exposed farmers (intensive and simultaneous use of four FRMs with maximum 
contaminant concentrations for 100 years, consumption of products produced 
on the farm, etc.) could theoretically face a slightly higher risk in the long term. 
In the worst-case scenario, cadmium, which can cause kidney problems, would 
exceed the US reference dose by 5%, but would not exceed the Health Canada 
criterion. At the request of the Institut national de santé publique du Québec, 
the Ministère de l’Environnement is considering introducing additional 
restrictions on FRM utilization to ensure the US reference dose is never 
exceeded in the most highly exposed people. The proposed measures are 
currently the subject of consultations. The Institut national de santé publique du 
Québec also warned of a theoretical long-term risk in dioxins and furans for 
highly exposed farmers (intensive and simultaneous use of four FRMs with high 
contaminant concentrations for 100 years, consumption of products produced 
on the farm, etc.). However, in the worst-case scenario, the additional 
estimated risk of cancer is relatively low (1 in 2500 chance to 1 in 435 000 
chance among highly exposed farmers, according to the risk estimator used by 
the INSP). Moreover, the probability of high exposure in farmers is very low, 
notably because the dioxin and furan content of the main FRMs actually spread 
in Québec is well below the permissible limits.

 

Q: The reclamation criteria may be very restrictive, but are they 
actually respected on the ground?

A: There are three types of 
regulatory violations: 
application of residuals 
without a certificate of 
authorization, application of 
residuals that do not meet 
the quality criteria 
(contaminant concentrations) 
and noncompliance with 
spreading conditions and 
limits.

According to the available 
data, nearly 100% of paper 
mill sludge spreading is 
carried out under a certificate of authorization. On the other hand, a not-



insignificant amount of septic sludge is spread without being authorized, either 
through direct spreading or application following disposal into slurry tanks. This 
practice is not only illegal, but it is also dangerous, because septic sludge 
contains pathogens and has not undergone the required treatment. The 
Ministère de l’Environnement and several member federations of the Union des 
producteurs agricoles du Québec have published non-scientific articles 
sensitizing farmers to the associated risks.

In an independent quality control of nearly 30% of residuals spread with 
authorization on agricultural land, the Ministère de l’Environnement found that 
all of the residuals sampled met the minimum quality criteria, and the majority 
of analyses performed by plants and municipalities were reliable. The findings 
are to be published in a detailed report. Eight other FRMs were also submitted 
to an independent quality control by the Bureau de normalisation du Québec, 
and certificates of compliance were issued to all of the producers concerned.

In the controls performed by the Ministère de l’Environnement, noncompliant 
spreading practices resulted from failure to comply in full with some of the 
conditions and limits; for example, the minimum distance from wells and 
ditches, not spreading malodorous residuals on the weekend, etc. In some 
cases, the noncompliance was attributable to negligence on the part of the 
person spreading; in others, the responsible agronomist had neglected to 
inform the farmer properly. To remedy these problems, the Ministère is 
contemplating increasing on-the-ground controls and sensitizing farmers’ 
representatives and the Ordre des agronomes to the importance of complying 
with spreading conditions and limits, the same as for manure spreading and 
pesticide use.

Q: Should BNQ certification be required for all FRMs?

A: To date, eight fertilizing residuals have been certified by the Bureau de 
normalisation du Québec (BNQ), including six liming materials and two types of 
compost. Together, they represent around 10% of all FRMs reclaimed. BNQ 
certification of FRMs is a progressive approach on the world scale, and one with 
which the Ministère de l’Environnement and the Ministère de l’Agriculture, des 
Pêcheries et de l’Alimentation have been actively associated since 1993. 
However, some residuals remain difficult to certify, such as those produced in 
limited quantities. Therefore, their spreading still requires authorization from 
the Ministère de l’Environnement.

Q: Can FRMs be used in organic farming?

A: The Ministère de l’Environnement considers land application of FRMs to be 
safe and in keeping with the principles of sustainable development when carried 
out in accordance with the Québec criteria. However, certain organic 
certification bodies may prohibit FRM use, as they have done with synthetic 
fertilizers and pesticides. Farmers who have or wish to obtain organic 
certification should therefore contact the certification body to inquire about FRM 
application.

Q: Can FRMs be spread after October 1?

A: The main risk associated with FRM application in the fall is nitrogen leaching 
into watercourses or groundwater. That is why spreading in the fall is permitted 
only for FRMs with a lower ammonia nitrogen content than solid and liquid 
manures. Residuals with a similar ammonia nitrogen content to manure may be 
applied only during the growing season. Spreading conditions and limits are also 
very stringent.

Q: Can municipalities adopt a by-law restricting or banning the use of 



FRMs?

A: Actually, some municipalities have adopted by-laws banning or restricting 
the use of FRMs within their territory. However, there has been some debate 
over the legality of such by-laws given that the Ministère de l’Environnement 
oversees the environmental aspects of FRM reclamation. The courts have not 
yet ruled definitely on the matter. Nevertheless, municipal managers must see 
to it that these by-laws do not compromise the waste reclamation objectives 
imposed on municipalities by the Québec government and do not go against 
user rights.

Q: Shouldn’t the issue of agricultural utilization of FRMs be debated 
publicly?

A: In 1996, the Bureau d’audiences publiques sur l’environnement du Québec 
(BAPE) conducted vast consultations on waste management. It even devoted 
separate sessions to composting and FRM spreading. The final report 
highlighted the need to restrict landfilling of residual materials and increase 
reclamation in various forms. In response to the BAPE’s recommendations, the 
Québec Residual Materials Management Policy 1998-2008 sets reclamation 
objectives and calls for the development of agricultural utilization and 
composting. In 1998, the Ministère de l’Environnement submitted its FRM 
reclamation criteria to its main partners, including the Union des producteurs 
agricoles and the Ministère de la Santé et des Services sociaux (MSSS), for 
consultation. Acting on their recommendations, the Ministère de 
l’Environnement made substantial changes to the criteria, and is currently 
considering making further changes to give the criteria a more permanent 
character. To that end, the Québec government held consultations on the 
principle of agricultural utilization and the reasons underpinning its reclamation 
criteria.

Q: When all is said and done, what are the primary risks associated 
with FRM use?

Every human activity involves some degree of risk. That being said, the risks 
inherent in agricultural utilization of FRMs would appear to be relatively low in 
Québec. The primary risks arise from illegal practices, particularly unauthorized 
spreading of septic sludge. As for odours, improvements have been or will be 
made to ensure that FRMs do not create a nuisance for neighbours.

For further information, contact the Ministère de l’Environnement 
information centre

Telephone: Québec City (local calls), 521-3830
Elsewhere in Québec, 1-800-561-1616

Fax: (418) 646-5974
E-mail: info@menv.gouv.qc.ca

Web site: www.menv.gouv.qc.ca
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FOREWORD 
 
 

The Act to amend the Environment Quality Act and other legislation as regards the 
management of residual materials (1999, chapter 75) established that the Québec Action 
Plan for Waste Management, 1998-2008, made public by the Minister of the 
Environment and amended to comply with the provisions of the Act, makes up the 
government Residual Materials Management Policy. 
 
Section 53 of this Act provides that once published in the Gazette officielle the Policy is 
deemed to satisfy the requirements of section 53.4 of the Environment Quality Act and 
remains into force until it is amended or replaced, in accordance with the provisions of 
this section. 
 
The purpose of this document is to make known the government Residual Materials 
Management Policy made pursuant to section 53.4 of the Environment Quality Act. 
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I – Background 
  

In the 20th century, the industrial nations were devoted to satisfying our ever-
growing consumer needs.  To do so, they extracted and processed extensive natural 
resources.  Today, we know that these resources are limited and that extractive and 
manufacturing activities are responsible for our major pollution problems: water 
pollution, global warming due to greenhouse gases, soil contamination and erosion, 
ecosystem degradation and loss of biodiversity.  Part of the solution to these problems is 
sound residual materials management.  Recovering useful materials and recycling them 
back into the production stream generally has the same effect as source reduction, 
namely, reducing the need for virgin materials along with pollution generated by their 
processing. 
 

Putrescible materials are the main source of contamination in disposal sites.  In 
landfills, their decomposition in the absence of oxygen produces malodorous, explosive 
gases that contribute to the greenhouse effect.  The organic compounds released by the 
decomposition migrate with leachates and can contaminate surface and groundwaters, 
making them unfit for human consumption and even harmful to aquatic life.  Removing 
putrescible materials from the waste stream therefore reduces the pollutant load in 
disposal sites and can be a valuable source of compost, which helps improve soil quality 
while cutting back on the need for fertilizers and pesticides. 
 
 Minimizing the amount of waste entering landfills reduces the rate at which they 
are are filled, thereby extending their life span and restricting the need for replacement 
sites. 
 

It was to meet these challenges that, in 1989, the Québec government adopted an 
integrated solid waste management policy, which targeted a 50 percent reduction in the 
quantity of waste sent for disposal by the year 2000.  In 1989, 5.7 million tonnes of 
residual materials, of the 7 million tonnes generated, went for disposal, leaving a 
recovered volume of just under 1.3 million tonnes.  Ten years later, the total quantity 
generated had risen to 8.3 million tonnes, with 5.3 million tonnes being discarded.  This 
meant that 3 million tonnes were being reused, more than double the 1989 amount.  
However, given the 1.3-million-tonne increase in total residual materials generated, the 
reduction rate had reached only 10.8 percent, a far cry from the 50 percent initially 
sought. 

 
The 1989 policy also targeted safer disposal methods, but Québec's regulatory 

standards governing waste disposal were only reviewed for new disposal sites authorized 
from 1993 onward under the environmental assessment procedure. 
 

The Québec Residual Materials Management Policy therefore proposes a 
management system that is more environmentally sound while supporting Québec's 
social and economic development. 
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2 – Principles 
 

The actions proposed in this Policy are premised on the following fundamental principles 
of waste management: 
 
4R-D 
 
Unless an environmental analysis indicates otherwise, waste management options should 
be considered according to the following hierarchy: source reduction, reuse, recycling, 
resource recovery and disposal. 
 
Greater producer responsibility 
 
Manufacturers and importers assume greater responsibility for the environmental effects 
of their products throughout their life cycle, including the upstream effects inherent in the 
choice of product components, the effects of the manufacturing process as such and the 
downstream effects resulting from the product’s use and disposal. 
 
Citizen participation 
 
Citizen participation in the development and monitoring of measures targeting 
ecologically sound waste management is essential to achieving our goals.  The general 
public must have access to relevant information and to the appropriate forums during the 
decision-making process. 
 
Regionalization 
 
Waste management decisions and their implementation are made at the regional 
municipality level in accordance with the powers of municipal authorities. 
 
Partnership 
 
By fully assuming their role, mission and responsibilities, all stakeholders contribute in a 
coherent, concerted and complementary manner to implementing the measures designed 
to achieve the set goals. 
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3 – Purpose 
 

The purpose of the Québec Residual Materials Management Policy is: 

 

1° to prevent or reduce the production of residual materials, particularly by 
targeting product manufacturing and marketing; 

2° to promote residual materials recovery and reclamation; 

3° to reduce the quantity of residual materials sent for disposal and ensure the safe 
management of disposal sites; 

4° to make manufacturers and importers take into consideration the environmental 
effects of their products and the costs related to the recovery, reclamation and 
disposal of the residual materials generated by these products. 
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4 – Goals 
 

 One way to help ensure sustainable resource use is through better management of 
residual materials as a resource.  The main goal of this Policy is to recover 65 percent of 
the 7.1 million tonnes of residual materials that can be reclaimed each year.  This goal 
can only be reached, however, if all sectors of society do their part.  The following 
recovery goals have therefore been set for each sector and material category1. 
  
 Municipalities: 
 

• 60 percent of glass, plastics, metals, fibres, bulky waste and putrescible 
material; 

• 75 percent of oils, paints, and pesticides (household hazardous materials); 
• 50 percent of textiles; 
• 80 percent of non-refillable beer and soft drink containers. 
 

Industrial, commercial and institutional establishments: 
 
• 85 percent of tires2; 
• 95 percent of metals and glass; 
• 70 percent of plastics and fibres, including wood material; 
• 60 percent of putrescible material. 
 
Construction, renovation and demolition sector: 
 
• 60 percent of all recoverable resources. 

 
 Attaining these targets will increase Québec’s resource recovery rate from 3 086 
590 tonnes in 1996 to 4 793 000 tonnes in 2008.  By that time, only ultimate waste, i.e. 
materials that can no longer be reused, recycled or reclaimed, should be going for 
disposal. 
 
 The second fundamental goal of the Policy is to ensure that disposal methods are 
safe for public health and the environment. 

 

                                                           
1 Appended is a table showing the recovery goals for 2008 and recovery rates in 1996 by source and 
container or materials category. 
2 Used tires are discarded just as much by consumers as industrial, commercial and institutional 
establishments.  They have been included in the ICI category to simplify presentation. 
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5 – Actions 
 
5.1 Residual materials management planning 
 

All Québec regional municipalities3 must have a residual materials management plan 
in place no later than two years following the coming into force of appropriate legislative 
provisions.  When a management plan is implemented, it binds the local municipalities 
which are required to abide by it without any possibility of dropping out.  It is also 
binding on the government which must comply with its provisions when authorizing 
materials recovery, reclamation and disposal facilities. 
 

Management plans are updated every five years and can be amended at any time.  
They target all residual materials with the exception of hazardous materials other than 
household materials, biomedical waste, mine tailings, contaminated soils containing 
contaminants in quantity or concentration above regulatory criteria, and gaseous 
materials.  Management plans must contain the following information: 
 
1° description of territory covered by the plan; 
2° names of local municipalities targeted by the plan and a list of intermunicipal 
agreements pertaining to residual materials management applicable to the territory in 
whole or in part; 
3° list of organizations and firms that carry out residual materials recovery, reclamation 
or disposal activities within the territory; 
4° inventory of residual materials generated in the territory, whether of domestic, 
industrial, commercial, institutional or other source, by materials category; 
5° statement of residual materials recovery, reclamation and disposal orientations and 
goals to be fulfilled, as well as a description of services required to achieve these goals; 
6° list of recovery, reclamation and disposal facilities in the territory; where applicable, 
the need of any new facility to fulfill the aforementioned goals and, if need be, the 
possibility of using facilities outside the territory; 
7° plan implementation proposal favouring citizen participation and the cooperation of 
organizations and firms involved in residual materials management; 
8° budgetary proposals and a plan implementation timetable; 
9° plan monitoring and follow-up system intended to verify the plan's application 
periodically, namely, goal fulfilment and efficiency of implementation measures taken by 
regional municipalities or local municipalities targeted by the plan. 
 

Regional municipalities may restrict or prohibit the disposal of non-region material in 
their territory.  If they choose to exercise this right, they must say so in their management 
plan and indicate, in the case of a restriction, the quantity of residual materials targeted.  
This measure will take effect at the same time as the management plans and apply to all 
new projects to establish or expand a disposal site, whether public or privately operated, 
to the exclusion of a disposal facility belonging to a firm which uses it exclusively to 
dispose of the residual materials it generates.  In addition, this measure can not apply to 
residual materials generated by a pulp and paper mill. 
  

Before taking effect, and whenever they are updated, management plans must be 
submitted to the Minister of the Environment for approval.  The Minister may order that 
                                                           
3 A regional municipality includes a metropolitan community, an urban community or a regional county 
municipality which is responsible for developing a residual materials management plan. 
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changes be made to the plan, if he deems it does not reflect the government's policy or if 
the right to restrict or prohibit the disposal of non-region wastes is liable to compromise 
public health and safety.  Where the regional municipality does not modify its plan to the 
satisfaction of the Minister, the Minister may exercise his regulatory powers in lieu of the 
municipality to make the plan consistent with the government policy or prevent any 
public health and safety hazard. 
 
5.2 Citizen participation 
 

Regional municipalities are required to establish adequate mechanisms to foster 
public participation early in the development and monitoring stages. 

 
A public consultation on the proposed plan must be held via a commission set up by 

the regional municipal council and consisting of no more than ten members appointed by 
the council, with at least one business representative, one union representative, one 
community representative and one environmental protection group representative. 
 

The commission must hold a public meeting in at least two local municipalities 
located in the territory of the regional municipality concerned.  It is responsible for 
defining its modes of operation and consultation and must report to the public and the 
Minister. 

 
When new disposal sites are authorized by order of the government, operators are 

required to set up watchdog committees and assume the cost.  This requirement will be 
extended to existing disposal sites designated by regulation.  The purpose of the 
committees is to ensure monitoring of the sites during operation, closure and post-closure 
and to inform the population. 
 
5.3 Education and information 
 

Environmental education activities and information on new ways to participate in 
sustainable residual materials management are crucial.  Public information and 
educational materials adapted to the different stakeholder groups must be developed and 
made readily accessible to as many individuals and groups as possible. 
 



 8

 
5.4 Research and development 
 

The materials recovery and reclamation industry must constantly adapt its methods 
and technologies in order to respond to the new challenges facing it all the time.  In 
addition to continued access to regular support programs for technological innovation, 
firms require new forms of support to be able to evolve in pace with the industry. 
 
 
5.5 Support for social economy businesses 
 

A significant and increasing proportion of recovery, reuse and recycling is performed 
by social economy businesses that create lasting, quality jobs, produce goods and services 
and help divert material from the waste stream for new purposes. 
 

Many of these businesses have also taken it upon themselves to train, inform and 
sensitize their staff and customers to more environmentally responsible residual materials 
management practices.  This makes them a valuable asset in our efforts to improve 
environmental health, preserve quality of life and create employment, which is why they 
must play a prominent role in our plans for sustainable residual materials management. 
 

To help this sector of the Québec economy grow, the government will contribute 
financially to the establishment, development and consolidation of social economy 
businesses operating in the area of residual materials recovery and reclamation. 
 
5.6 Residual materials recovery and reclamation 
 

5.6.1 Strengthening of selective municipal collection 
 

Businesses must be made responsible for the products they market and which 
become residual materials once used.  That is why the government will adopt a regulation 
requiring of industrial or commercial businesses which manufacture or market or 
otherwise distribute in Québec containers, packaging or print material that they assume 
the major portion of the costs of selective waste collection.  The regulation will set 
recovery targets, require businesses to report on their progress in meeting targets and 
provide for fines and sanctions in the event of non-compliance. 

  
To meet this requirement, businesses targeted will have the choice of setting up 

their own recovery system or delegating an organization, accredited by the Minister of 
the Environment, to represent them and support financially selective municipal 
collection. 

 
 Businesses that choose to be represented by a government-accredited organization 
will have six months following the regulation’s coming into effect to enter into an 
agreement with the Minister of the Environment.  The agreement will set the recovery 
targets, which can not be lower than those provided for by regulation.  The financing 
standards and criteria will be defined and approved by the Minister under the agreement 
and will be established on the basis of effective and efficient selective municipal 
collection programs. 
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5.6.2 Recovery of putrescible material 
 
Putrescible material is most likely to cause major contamination in landfills.  

When composted, it can be used to improve the quality of soils.  It is therefore important 
to progressively recover this material in as great a quantity as possible.  Municipalities 
will be subject to the regulatory obligation to recover surplus grass clippings and leaves. 
 
 

5.6.3 Recovery of households hazardous materials 
 

Some residential wastes can be hazardous; for example, used oils, certain paints, 
solvents, pesticides, and batteries.  Diverting them from the waste stream to reuse them 
whenever possible is therefore important. 

 
The government will enact regulations making recovery and treatment of the 

hazardous materials manufactured and marketed by businesses mandatory.  To meet this 
requirement, businesses will have the choice of setting up their own recovery system or 
delegating an organization, accredited by the Minister of the Environment, to represent 
them. 
 

5.6.4 Recovery of construction, renovation and demolition debris 
 
More than 90 percent of construction, renovation and demolition debris can be 

used for other purposes, yet large quantities are still being sent, at low cost, to dry 
materials sites.  In order to stimulate the recovery of these materials, the new regulation 
on the disposal of residual materials will prohibit the establishment and expansion of dry 
materials disposal sites in Québec.  The gradual elimination of these sites will force 
construction and demolition waste generators who wish to get rid of these materials to 
direct them to a sanitary landfill, at a much higher cost. 

 
Existing dry materials disposal sites will be allowed to continue receiving waste 

for the authorized term of operation in order to complete site rehabilitation.  However, the 
standards governing their operation will be tightened.  Projects that have already been 
submitted for environmental impact assessment and review will be studied on a case-by-
case basis according to the recovery and disposal needs of the targeted community or 
communities. 
 

Given that segregated concrete, asphalt and brick do not represent an 
environmental risk, their reuse will be encouraged.  As long as they meet certain quality 
criteria, they can be reused for backfilling, repair or construction purposes.  Construction, 
renovation or demolition debris containing wood, gypsum, textiles or any other non-inert 
material, will have to be directed, with the gradual closure of existing dry materials 
disposal sites, to either authorized processing centres or sanitary landfill sites. 

 
5.6.5 Reduction and recovery of industrial, commercial and institutional 

materials 
 

Industries, commercial establishments and institutions recover 66 percent of the 
residual materials with a potential for recovery that they generate in a year.  They must be 
lauded for this strong performance and encouraged to continue their efforts. 
 



 10

 An environmental program that recognizes reduction and recovery initiatives by 
industrial, commercial and institutional establishments will be set up and the results will 
be made public. 
 

Those businesses that attain the reduction and recovery targets established with 
the Minister of the Environment will receive official recognition from the government, 
which they may use to promote their product(s) on domestic and export markets. 
 
 For its part, the government must set an example as a major institution whose 
agencies purchase and consume large quantities of goods and products.  It must work 
towards waste reduction and recovery the same as any other institution and stimulate the 
market for recycled goods. 
 
 The government commits to making waste audits and reduction plans part of its 
regular management activities.  It will also strengthen the environmental content of its 
procurement policy by giving priority to products that are better for the environment, 
such as recycled paint and oil, and construction, renovation and demolition debris, so as 
to support the markets for these secondary materials. 
 

5.6.6 Recovery of non-refillable beer and soft drink containers 
 

With a return rate of 76 percent on non-refillable beer and soft drink containers at 
retailers, the deposit-return system is no longer self-financing.  Like other enterprises 
marketing products in Québec, the brewery industry and soft drink bottlers will be 
responsible for funding the recovery of waste generated by their products.  The terms for 
financing will be established by agreement with the Minister of the Environment. 
 

5.6.7 Recovery of used tires 
 

Retailers apply a non-refundable levy to the sale of new tires. The monies 
generated by this program are used by the government to cover the costs of recycling 
used tires generated in Québec each year.  They are also used to financially support 
businesses that reuse or recycle scrap tires, or burn them to produce energy.  The program 
will also help to empty all used tire storage sites. 

 
5.6.8 Reclamation of municipal and industrial sludge 

 
Knowing the properties of sludge, which vary according to the source, is essential 

to assessing its recovery potential.  Hence, regional municipalities will be required to 
establish master plans for managing industrial and municipal sewage sludges.  These 
plans will be an integral part of the residual materials management plan and will aim to 
identify the source, quantity and quality of the different categories of sludge generated in 
the territory and determine, where environmentally beneficial, whether recovery is 
possible.  The ultimate goal is to ensure that no sludge is landfilled until it has been 
demonstrated that recovery is not an economically viable option. 
 
5.7 Disposal 

 
  As of June 14, 1993, when authorizing a disposal site the government may set 

standards different from those provided by regulation if it deems increased environmental 
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protection is needed.  These more stringent protection standards will be incorporated into 
the regulation governing disposal activities. 

  
5.7.1 Technical landfill sites 

  
  Québec’s landfill standards need to be tightened to ensure greater protection of 

human health and the environment.  A new regulation on residual materials disposal will 
be adopted to that end. 

 
 New landfill requirements will mainly target: 

 
• watertight landfill cells to ensure maximum protection of groundwater; 
• leachate collection and, where necessary, treatment systems to protect 

groundwater, surface water and the quality of receiving environments; 
• safe collection and release or burning of biogas. 

 
5.7.2 Dry materials disposal sites 

 
Dry materials disposal sites will be subject to more stringent safety standards.  

The new regulation respecting residual materials disposal will require site owners to 
monitor groundwater and surface water quality, among other things. 

 
5.7.3 Post-closure monitoring of disposal sites 

 
 By order of the government, and under the authorizations it issues in compliance 
with the environmental impact assessment and review procedure, operators are required 
to establish financial guarantees in the form of a trust fund for the post-closure 
monitoring of disposal sites.  This requirement will be extended to existing disposal sites 
designated by regulation. 
 

5.7.4 In-trench disposal sites 
 

In order to reduce in-trench disposal of waste materials, given its impact on water 
quality, the number of in-trench sites will be limited. 
 
 Moreover, site owners will be required to monitor groundwater and surface water 
quality. 
 

5.7.5 Incineration 
  
 Because incinerators require substantial capital expenditures to operate, a 
sustained supply of residuals is needed to make them profitable.  This can slow the 
attainment of recovery goals. 
 
 Projects to operate or increase the capacity of an incinerator will be authorized 
only if the proponent can demonstrate that incineration does not conflict with the 
recovery targets.  All new incinerators having a capacity of over two metric tons per hour 
must be designed to recover energy from the burning of waste. 
 

Furthermore, tighter standards governing gas and particle emissions will be 
adopted. 
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5.7.6 Waste disposal in the North 
  

 Northern municipalities and communities generally manage their waste by 
depositing it in open dumps.  Since the ground is frozen for most of the year, the waste 
piles up and is then burned at prescribed intervals. 
 
 The use of small incinerators would help to reduce reliance on this form of 
disposal which entails environmental and health hazards.  A pilot project to assess the 
environmental acceptability of burning waste in small incinerators should be carried out. 
If the results are satisfactory, small-scale incineration will be allowed and encouraged. 
 
5.8 Role of Recyc-Québec 
 

Recyc-Québec is responsible for coordinating recovery initiatives proposed in this 
policy with a view to consistency and complementarity. More specifically, it will: 

 
• help set up industrial residuals recovery and reclamation agencies accredited by 

the Minister and monitor agreements entered into with the Minister; 
• develop and manage a knowledge system for tracking the achievement of 

sectoral and overall residual materials recovery goals; 
• administer any financial assistance program upon request of the Minister or the 

government; 
• foster the development of markets for secondary materials in partnership with 

the industries concerned; 
• advise regional municipalities, management boards or any other body 

mandated by the municipalities on the establishment of residual materials 
management plans. 

 
5.9 Implementation monitoring 
 
 A report on the implementation of this policy will be published every two years.  
Furthermore, the Policy itself will be reviewed five years after its coming into effect and 
the management directions revised as necessary based on the results of source reduction 
and recovery efforts. 
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CONCLUSION 
 

 This Residual Materials Management Policy 1998-2008 encourages all municipal, 
industrial and environmental stakeholders, along with Quebeckers in general, to join 
forces with the government to work towards greater protection of human health and the 
environment through sound residual materials management. 
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APPENDIX 
 

RECOVERY GOALS FOR 2008 BY SOURCE AND MATERIAL RECOVERED, AND 
QUANTITIES RECOVERED IN 1996 

MUNICIPAL Recoverable Recovery rate Materials recovered
volume Goal Tonnage in 1996

(x 1000 tonnes) (%) (x 1000 tonnes) (x 1000 tonnes)
Recyclable materials
Total fibres 555 60% 333 198
Refundable containers 42 80% 34 29
Non-refundable containers 260 60% 156 62
Non-refundable aluminum 12 20% 2 N/A

SUBTOTAL 869 60% 525 289

Putrescible materials
Putrescible residues 589 60% 353 N/A
Clippings, leaves 221 60% 133 N/A

SUBTOTAL 810 60% 486 84

Reusable products
Textiles 54 50% 27 10
Bulky waste 273 60% 164 102

SUBTOTAL 327 58% 191 112

Hazardous materials 27 60% 16 3

TOTAL MUNICIPAL 2 033 1 218 488

INDUSTRIAL, Recoverable Recovery rate Materials recovered
COMMERCIAL AND volume Goal Tonnage in 1996
INSTITUTIONAL (x 1000 tonnes) (%) (x 1000 tonnes) (x 1000 tonnes)
Recyclable materials
Paper and packaging 882 70% 617 598
Glass 38 95% 36 36
Plastics 162 70% 113 26
Metals 1 081 95% 1 027 1 001
Textiles N/A 70% N/A 17

SUBTOTAL 2 162 83% 1 793 1 677

Putrescible materials
Wood 202 70% 142 N/A
Putrescible residues 188 60% 113 N/A

SUBTOTAL 390 65% 254 30

Tires 63 85% 54 17

TOTAL ICI 2 615 80% 2 101 1 724

Recoverable Recovery rate Materials recovered
CONSTRUCTION AND volume Goal Tonnage in 1996
DEMOLITION (x 1000 tonnes) (%) (x 1000 tonnes) (x 1000 tonnes)
Recoverable
Paper and packaging 75 60% 45 N/A
Steel 81 60% 49 N/A
Aggregate 1 908 60% 1 145 N/A
Wood 394 60% 236 N/A

TOTAL C & D 2 458 60% 1 475 875

GRAND TOTAL
Quantity Recoverable Recovery rate Materials recovered

generated volume Goal Tonnage in 1996
(x 1000 tonnes) (x 1000 tonnes) (%) (x 1000 tonnes) (x 1000 tonnes)

8 312 7 106 67% 4 793 3 088  
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