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ABSTRACT

The Crop Protection Institute, a trade association representing the pesticide industry

in Canada, operates a nation-wide program to collect and recycle empty, one-way,

commercial pesticide containers. Introduced in 1989 as a commitment to manage

packaging waste,it is one of several stewardship programsto demonstrate industry

leadership throughself regulation.

To the end of 1996 the program hadcollected more than 21 million containers for an

average recovery rate of 59% over the period and 64% for the year. It is being

guided by a vision of an environmentfree of pesticide containers. The program has

objectives to recover 70% of containers in 1997, 90% by 2000 and to recycle in a

safe way,all materials collected annually.

Manufacturers fund the program bypaying a fee to the Crop Protection Institute for

each container shipped. The amount is determined annually according to budgeted

costs. For 1997it is £0.26 per container (equivalent to $Can 0.62 or $US 0.44). In

1994 the Crop Protection Institute took over direct management of the program

from regional stakeholder groups,resulting in a fee reduction by 1996 of 36%.

In 1996, there were 3,893,000 containers collected at 819 locations. Plastic jugs

represented 98% of containers collected, with an average weight of 0.35 kg. Two-

thirds of those collected were recycled into fence posts for use on farms and the

remaining containers were processed for their energy value in industrial plants.

Experience has demonstrated the need for a collection system that allows for

inspection of containers returned by farmers to ensure they are empty and clean.

Success of the program is due to the joint participation with industry of farmers,

pesticide vendors, municipalities, regional committees and government personnel.

Governments recognise it as a model industry environmental stewardship program

and membershave benefited from freedom to operateasa result ofself regulation.

INTRODUCTION

The Crop Protection Institute is a trade association representing the manufacturers,

formulators and distributors of crop protection products in Canada. Aspart of its strategic

plan it has an objective “To demonstrate industry leadership throughself regulation”. This

direction was set by the Board of Directors a decade ago when it recognised that the

freedom to operate in the crop protection business would be better served by proactive

industry actions than by government intervention caused bypublic reaction. It was realised 



that initiatives on several fronts were needed to foster among consumersa balanced view on

pesticides. Directors considered it important that the industry be seen doing the right things

to ensure safety to people and the environment. This foresight resulted in the introduction of

a range of stewardship programs which have gained credibility for the industry with federal

and provincial governments.

The first program was launched in 1989 in the form of a communication campaign to

farmers on the proper use and safe handling of pesticides. It was readily accepted byall

levels of government and growerorganisations, and it created an opportunity for industry to

develop important alliances. The campaign resulted in a marked improvement in the

application and handling ofpesticides by users.

Coincident with the safe-use campaign, the industry undertook to set standards for its own

manufacturing facilities, to require compliance with the standards by all members and to

conduct annual audits to ensure adequate levels of safety and continuous improvement.

Success has been measured by increasing audit scores and the absence of dangerous

incidents.

A series of fires in pesticide storage areas during the late 1980’s, and consequent wide

coverage of damaging newsreports, prompted the creation of an industry-led program toset

standards for pesticide warehouses throughoutthe distribution system. The initiative met

with much resistancebyretailers and it was necessary for manufacturers to force adoption of

the standards by shipping only to locations in compliance. Since full implementation in

March 1995 there has not been single incident and warehouse owners now recognise and

reap the benefits of community acceptance and much lowerinsurancerates.

The most recent initiative in self-regulation is a program launched in September 1997 to

certify industry personnel to a standard level of knowledge and competence aboutpesticides.

The course was developed in conjunction with leading universities. Sales and marketing

employees of manufacturers are required to comply within two years.

The major undertaking by manufacturers, also introduced in 1989, was a commitment to

reduce packaging waste 50% by 1995. Out of this came actions such as an increase in

refillable packs, a movement towards solid formulations, adoption of water soluble packs

and development of a program to recycle non-returnable plastic and metal containers. It is

this latter activity which is the subject of this paper.

Thefirst industry involvement in the disposal of pesticide containers was at the request of

governmentsin the prairie provinces of Alberta, Saskatchewan and Manitoba whocalled for

financial help to remove containers from existing municipal collection sites. Rural

municipalities had established these sites during 1979 to 1983, but as the return rate for

containers increased they were unable to cope with the volumeand did not have the funds or

expertise required for disposal. Some sites were forced to close and farmers discarded

containers in inappropriate places. Provincial Departments of Environment demanded action

by industry to resolve the problem. 



METHODS

Self-regulation initiative

Facing draft legislation in the province of Alberta which required individual companies to

take responsibility for disposal of their empty pesticide containers, industry membersdecided

to meet the challenge by working together through their trade association, the Crop

Protection Institute. The rationale was that a national industry program would be more

efficient than separate and different requirements in each province. The program started in

1989 in the three prairie provinces, which account for about three quarters of disposable

commercial pesticide containers in Canada. All manufacturers agreed to participate on a

voluntary basis.

A plan was prepared by industry members to establish provincial stakeholder groups to

develop and operate programs to remove and dispose of containers from municipal

collection sites. The intention wasto finance the program by including a surcharge of one

dollar per container on sales throughout the distribution chain. This method to raise funds

did not work, however, because somedistributors refused to pass on the surcharge or pay

their supplier. The manufacturers then decided to finance the program from general revenue

and that has been the case since 1990. Theinitial role of the Crop Protection Institute was

to collect money from members andto distribute it to stakeholder groups on the basis of the

number ofcontainers sold per yearin each territory.

Working through provincial stakeholder groups was an effective way to establish a

collection program, but it was inefficient and fraught with problems. Major issues were

accountability of funds, safe disposal of contaminatedplastic, dirty containers and unwanted

pesticides returned by farmers to the unattended municipal collection sites, worker safety

concernsandescalating costs.

When the program was extended to the provinces of Ontario and Prince Edward Island in

1992. with the benefit of some experience, it was decided to collect containers at

volunteering vendor locations. The requirement was that all containers be inspected and

accepted only if they were clean and dry. This method ofcollection was extended to the

provinces of Nova Scotia and New Brunswick in 1993, to Quebec in 1994 and to British

Columbia in 1995. It has many advantages overcollection at unattendedsites.

New method of management

In June 1994 the Crop Protection Institute Board of Directors approved a newstrategic plan

for the Container Management Program. The guiding vision is “An environment free of

pesticide containers”. The plan established national policy and standards, and set specific

goals for performance and efficiency improvement. The role of provincial stakeholder

groups changed from operational to advisory, and their relationship with the Crop Protection

Institute was defined in formal agreements. The Crop Protection Institute took over direct

management of the program and hired contractors for container collection, shredding and

recycling. It retained control of recycling policy and end-use product approval. 



Goals were set to recover 70%ofthe containers sold annually by 1997 and 90% by the year

2000, and to achieve recycling or energy recovery ofall containers collected. Costs were to

be reduced 5% per year between 1994 and 1998. The levy to members was to be

determined annually on the basis of budgeted costs. A Technical Advisor was engaged on a

part time contractbasis to develop recycling options, to conduct safety studies and to ensure

safe practices and procedures.

Program development

A large number of studies have been carried out to guide development of the program.

Worker exposure studies were conducted on field crewscollecting and shredding containers,

and those working in plants to recycle plastic. Samples ofplastic from all territories were

analysed to determine pesticides present and levels of contamination. Plastic end-use

products were tested for pesticides leached by water and dislodged by handling, and risk

assessments to people and the environment were conducted. In plants using plastic

container shreds for energy value, studies were conducted to assess environmentalrisks from

stack emissions and scrubber water. Monitoring procedures have been put in place to ensure

the safety of plastic end-use products.

The major challenge has beento find a use for plastic from shredded containers,all of which

maybe contaminated with pesticides. In addition to actual contamination there is a problem

of perception associated with a product made from container plastic which furtherlimits use

options. Various uses for plastic have been explored, but only two are currently employed,

one is for the manufacture of fence posts for agricultural use, the other is as a fuel source in

industrial plants.

An important aspect in the growth of the program has been an annual campaign to

encourage farmers to participate. Communications concentrated on firstly, awareness,

secondly the location ofcollection sites and, in recent years, the proper rinsing of containers.

Promotion has been mostly through farm press and local radio. Stakeholder groupshelp to

implement the campaign and attend stands at farm shows. Member companysales

representatives promoteparticipation by farmersat local meetings.

Transport regulations require the interprovincial movement of shreddedplastic pesticide

containers to be handled as hazardous waste. Thisclassification restricts recycling efforts

and increases costs. Discussions with Transport Canada and Environment Canada, and

support from all provincial governments,resulted in a Permit for Equivalent Level of Safety

being issued to the Crop Protection Institute by the transportation authority. It allows for

the movement of shredded container materials under a less restrictive classification as

Dangerous Goods, provided additional permit requirementsare met. It is a good example of

government co-operation with industry to enhance recycling opportunities.

With a view to improving the program in the prairie provinces a survey was conducted in

1996 among 457 farmers and 151 custom applicators. It assessed container disposal

behaviour, rinsing practices, usage of container collection sites, accumulation of waste

pesticides and the likely effect on these practices of moving to container collections at

retailer locations. 



In 1997 a feasibility study was conducted in Saskatchewan to assess the possibility of

changingthe collection of containersin the prairies from municipalsites to dealer locations.

RESULTS

The Container Management Program is fully operational throughoutall agricultural areas in

Canada and accepts non-returnable, plastic and metal commercial pesticide containers, up to

23 litres capacity. All farmers and other users of commercial pesticides have access to

collection sites and are encouragedto usethefacility to recycle clean, empty containers.

Containers are collected and shredded by 5 contractors. In the Atlantic provinces, the

contractor shreds containers at dealer locations. In Quebec and Ontario, containers are

picked up fromretailers in bags and shredded at the contractor’s warehouse. The contractor

for Manitoba does shredding at municipalcollection sites. The contractor for Saskatchewan,

Alberta and and Northern British Columbia does shredding at municipal sites. The

contractor in southern British Columbia collects containers in bagsat dealer locations and

shreds them at a central location.

Ten provincial stakeholder groups co-operate in the program. Their relationship to the Crop

Protection Institute is set out in a formal agreement between the parties. The major duties

of the groupsare to inform andadvise, and to assist with communications to farmers. Their

representation of local interests varies by province and may include farmers, dealers,

municipalities, the pesticide industry and provincial government departments of Environment

and Agriculture.

To the end of 1996 the program had collected more than 21 million containers, representing

an average overall recovery rate of 59.7%. In 1996 there were 3,893,000 containers

collected at 823 sites, representing a recovery rate of 64%. Metal containers represented

only 2%ofthe total. Containers collected in 1996 were 69% greater than in 1993.

The number of containers collected per province varies widely ranging from 10,000 to

1,500,000, reflecting the extremes in agricultural production. The predominant size of

plastic containers also varies by province with weights ranging from .22 kg to .40 kg per

container, with an average for Canada of .35 kg. Total weight ofplastic collected in 1996

was 1,348 tonnes.

Approximately 830 tonnes ofthe plastic collected in 1996 was made into fence posts. These

posts have a diameterof about 13 cm,are 2.4 m long and weigh about 18 kg. They carry a

label indicating they are to be used only in agricultural situations. The remaining plastic was

used forits heat value in industrial plants. One ofthese plants, a kiln which producesa light-

weight aggregate, was in a start-up phase in 1997. The product is used in building blocks, as

insulating material for water and sewer lines and as a soil conditioner.

The safety study on workers collecting and shredding containers identified the procedures

with the greatest risks and resulted in improvements in work habits, sanitary practices and

protective clothing to limit exposure to pesticides. Analysis of plastic shreds from all

territories showed contamination by various products, mostly herbicides, and a very wide 



range in levels of pesticide residues. Studies on fence posts showed insignificant

environmental risk due to leaching from posts used in soil; they are not sold for use in water.

Residues dislodged through handling were assessed for risk to plant workers. Margins of

safety were considered to be adequate, even for workers handling posts daily with bare

hands.

Plastic shreds usedin the light weight aggregate plant reduce the requirement for natural gas

by about 25%. The kiln operates at temperatures in the order of 1000° C. Analyses of stack

emissions and scrubber water determined that processing plastic shrecs from pesticide

containers had no adverseeffect on the environment.

The user survey in the prairie provinces determined that 81% of containers were emptied by

farmers and 19% by custom applicators. Farmers used an average of 72 containers each

whereas custom applicators averaged 1836 containers. Farmers claimed to havetriple rinsed

or pressure rinsed 82% of the containers taken to a collection site. On site inspections,

however, determined that only about 70% ofcontainers had beenrinsedat all. In contrast to

the large number ofdirty containers from unattended collection sites, those collected at

retailer locations are accepted only if they are clean and dry

Of farmers interviewed, 69% said the reason they rinsed containers was to use all the

product they had purchased. The major reason given for not rinsing, by those who had not

triple-rinsed their containers, wasa lackoftime.

Disposing of waste pesticides by leaving them at unattended containercollection or landfill

sites was considered acceptable by 20% of farmers and 17% of custom applicators, even

though there are signs posted prohibiting this practice. The survey also found that 97% of

farmers hadfacilities to rinse containers at the location usedto fill the sprayer and 99% of

farmers put the rinsate in the sprayer and applied it io the crop.

In the 1997 Saskatchewan dealer collection study the objective was to assess the prospects

of changing container. collections to pesticide retailers in the high use area of the market.

Farmers were asked to return clean containers to dealers who inspectec them and placed

them in large plastic bags. The bags were transported to a central location by trucks

returning from making deliveries of pesticide products to vendors. Fifteen dealers

volunteered to co-operate in the project and collected approximately 20,000 containers. All

the dealers said they would participate in an ongoing program. Reasons for participating

were given as, acceptance of someresponsibility to help protect the environment, and some

value to them in being seen to dothe right thing in their communities. Some saw it as an

opportunity to provide an additionalservice to their customers.

Program costs

Total program costs from the beginning of the program in 1989 to the end of the 1996/1997

fiscal year amounted to £11,400,000. The breakcown of that amount was 86.6% for field

operations, 5.7% for communications with farmers, 4.2% for research and 3.5% for

administration. During that period 21,093,000 plastic and metal containers were processed,

for an average cost of £0.54 per container. Since introduction of new management for the 



program in 1994,it has been possible to reduce the cost per container processed by 31% and

to reducethe levy paid by manufacturers by 36%

Costs for the 1996 program were £1,680,000. The number ofplastic and metal containers

processed was 3,893,000, for an average cost of £0.43 per container. Total program costs

for plastic containers were equivalent to about £1,220 per tonne. Costs for the collection,

shreddingand recycling ofplastic containers were about £976per tonne.

The break out of costs for the 1996 program was 88% for field costs, which included

support to stakeholder groups, 5% for communications, 2% for research and 5% forall

other costs which included consulting, financial management, project management, legal

advice and administration overheads.

CONCLUSION

With the benefit of hindsight, some lessons learned may be of use to other trade

organisationsstarting similar programs,i.e.:

Make formal agreements with partners which set out responsibility, accountability and

funding.

Includeall players in the distribution system and seek their participation.

Maintain a strong education program to farmers andsolicit their support.

Have a plan whichincludes objectives and methods of measurement.

Developnational standardsbutallow for regionalflexibility.

Take the lead in program managementand funding.

Establish recycling methodsprior to collection of containers.

Be able to control quality of materials collected.

Fit into existing systems where appropriate for maximumefficiency.

Demonstrate the success ofself regulation to governmentsand gain their support.

The Container Management Program is working well. Efforts for improvement will

continue, particularly to further reduce costs, increase the recovery rate for containers,

increase the cleanliness of containers and develop additional end uses for recycledplastic.

The crop protection industry in Canada is proud ofits stewardship programs and although

they have been costly, members are convinced they are worthwhile. That pride is being

demonstrated by a program aboutto be implemented whereby memberswill portray on their

letterheads andliterature a logo whichwill signify their involvement in the Crop Protection

Institute stewardship programs.

During the past decade the commitment to stewardship by the crop protection product

manufacturers has strengthened significantly. There is no doubt the disposal of empty

containers by individual companies would have been more costly to members than through

the joint industry program. 



The success of the Container Management Program has earned respect for the industry

among farm groups, consumer organisations and provincial and federal governments.

Several provincial Departments of Environmenthold it up as a model for other industries to

follow.

Although the industry wasinitially reluctant to become involved in the recycling of

containers, the consensus among Crop Protection Institute members now is that it should

haveled the wayin.
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CONCEPT
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German Crop Protection, Pest Control and Fertilizer Association

ABSTRACT

Since 1990 Germanyintroduced a new environmentand waste policy with the
Closed Substance Cycle and Waste ManagementAct(Kreislaufwirtschaft-und
Abfallgesetz). The consequence of this Act has been that producers and
consumers have had to undertake a radical re-think in the field of waste. The

central menage is: Closed substance cycles instead of waste disposal. Trade,
Industry and private consumersare thuscalled upon to “think waste” from
the very outset. Decisions on production and consumptionwill therefore no
longer concentrate on the use and suitability of a product, but also the

question of whatwill happen to the product at the endofits life cycle.

Since June 1991, the Packaging Ordinance (Verpackungsverordnung), as an
integral part of the new waste law, compelled Industry and distributors to
reclaim the packaging material. In view of the migration problem, agchem
packs did not fall within the scope of the new Ordinance. Therefore a
voluntary industry specific retrieval system was devised. Irrespective of
pertinent legal provisions, large farms especially demanded the return of

empty packs, since the conventional disposal as household waste was no
longer accepted byall principalities. In particular, after reunification in 1990

in the new federal states, a solution was urgently required for the large

farms.

Six years ago, IVA had already decided with distributors to develop a

returnable concept of cleaned agchem packs.

This paper reports the experience and results after six years from the first

pilot projects in 1991 to the final concept on 168collection sites last year.

Aspects covered are legal requirements, logistic problems, disposal options,

costs and the legal implementation via “PAMIRA” (the recycling logo -

Packmittelriicknahme Agro - Return of Packs in the Agricultural Area).

INTRODUCTION

What to do with emptied packs for plant protection products?

Recently agchem industry and distributors in Germany have largely solved the problem of

container disposal. CPP-packs emptied of residues and well rinsed are taken back and

recycled by manufacturers and wholesalers. In 1996 this became nationwide for the first time.

Confronted with the challenge of ever-changing issues, the industry-specific taking-back

concept was tested and continuously further developed from first pilot projects in 1990,

several pilot phases between 1991 and 1995, to the final concept since 1996/97. Subsequently
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the German Crop Protection and Fertiliser Association (Industrieverband Agrar - IVA) and
wholesalers jointly introduced the taking-back concept as a new element ofthe agrochemical

market. This proactive initiative was made ahead of any legal provisions and in compliance

with the customer’s needs in the agricultural practice. The initiative demonstrates the crop
protection industry’s sense of responsibility for its actions and products and is understood as
a majorcontribution to the programmes "Responsible Care" and "Product Stewardship". But
it must not be forgotten thatall parties involved had to makegreat efforts to bring an all-area

concept for taking back agrochemical packaging into being.

CURRENT LEGAL SITUATION

In 1990 Germany began a new environmentand waste policy with the new “Closed Substance

Cycle and Waste Management Act”(Kreislaufwirtschafts- und Abfallgesetz). This Act means

both producers and consumerswill have to undertake a radical re-think in the field of waste.

The central message is: Closed substances cycles instead of waste disposal. Trade, industry

and private consumers werecalled upon to “think waste” from the veryoutset. Decisions on

production and consumptionwill no longer concentrate on the use and suitability of a product

but also look at the question of what happens to the product at the end ofits life cycle.

Since June 1991 the Packaging Ordinance (Verpackungsverordnung)hasbeen anintegral part

of the new “waste legislation” which obliged industry and distributors to take back the

packaging material. Because of the migration problem agchem packsdidnotfall in the scope

of the new Ordinance so that the branch had enough freedom to build up a voluntary, branch

specific collection and disposal program.

Actually the adoption of a 2nd Packaging Ordinance (the so-called "Ordinance on the

Packaging for Contaminated Packaging-") was expected, but as matters stand at the moment

the Federal Ministry of the Environment is likely to amend the valid Packaging Ordinance

at the beginning of 1998. The forthcoming amendmentwill oblige the agrochemical industry

and distributors to take back emptied and well rinsed packs as from January 1 1999.

Irrespective ofpertinent legal provisions, especially large farmers demanded thereturn ofold

packs, since "conventional" disposal as household waste was no longer accepted by all

municipalities. In particular in the new federal states (Bundeslander) action was urgently

called for because of the vast sizes of agricultural undertakings and the thus equally vast

quantities of packaging waste. In view ofthe described situation, IVA decided six years ago

to jointly develop with wholesalers a taking-back concept meeting the very special needs of

the plant protection market and giving due consideration to agricultural practice. (Annex 1).

FROM PILOT PROJECT TO FINAL CONCEPT (ANNEX2)

Preliminary phase 1990

Onthe initiative of 16 farmers, a first collection was carried out in the Rhineland in order
to gain basic experience in the collection and recycling of old packs. 



Pilot phase I - 1991

The first pilot phase commenced in summer 1991 at 7 collection sites in 5 federal states.

Each collection was organised and supervised by an IVA member company. Return

questionnaire provided the basis for the statistical evaluation ofthe collection activities. For

the first time collection, transport and recycling of returned packaging materials were

entrusted to private disposal companies. Studies of the waste materials’ suitability for

recycling in material and thermal processes revealed that from the purely technical point the

recycling ofplastics was feasible despite migration residues. Howeverother processes of raw

material recycling (e.g. pyrolysis and hydrogenation but also energy recycling) are politically

preferred, because they are ecologically justified.

Pilot phase II - 1993

The year 1993 saw a secondpilot phase with 24 collectionsites in 12 federal states. For the

first time collection sites set up at wholesalers were organised by a co-ordinator in a

company-neutral approach. IVA-member companies only took a supporting interest in the

collection initiative.

Compliance with the demandsto cleanness was no longer checked by wholesalers but by the

controllers from disposal companies. All collected plastic packs underwent raw material

recycling in the form of hydrogenation. As compared with pilot phaseI, the share of clean

packs further improved noticeably so that criteria regarding cleanness were met by 85% (!)

of the returned packs.

Pilot phase III - 1994

In 1994 containers were taken back with no limitation of quantities throughout

2 administrative districts (Regierungsbezirke) in Northrhine-Westphalia. Forthe first time,

manufacturers from outside IVAparticipated in the project. Also for the first time, financing

was based on the IVA Packaging Statistics: The sum to be financed by a given manufacturer

is determined by the mass of packaging materials this manufacturer placed on the market. In

order to lower transport costs, a newly-developed mobile shredder wasdeployed, reducing

the volumeof collected packs by twothirds.

Pilot phase IV - 1995

In 1995 the taking-back concept was once more tested and further optimised by the

distributors in an extended pilot phase covering all areas of the 5 new federal states in East

Germany. At 25 collection sites a total of more than 500 t of plastic packs was returned. Yet

another "premiere": The collected waste packs underwent raw material recycling in steel

production. In a new process the plastic materials substitute for crude oil. They are gasified

at roughly 2000°C in the blast furnace, serving as reducing agents in the conversion of iron

ore into pig iron. (Annex 3: Detailed description of the process).

FIRST NATIONWIDE TRIAL RUN - 1996 AND 1997

Acceptance wassubject to the following criteria: containers with a volumeofup to 60 | from

the agricultural sector, bearing the Germanoriginal label. Packs must be emptied of residues

and properly rinsed. If possible, packs should be clean not only inside but also outside. Packs

were to be returned in an openstate; closures could be returned separately to the collection
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site. Product residues are hazardous waste and were, therefore, rejected. Plastic containers,

metal packs and volume-flexible packs (e.g. bags and sacks) were also eligible for

acceptance.

Altogether the initiative found an excellent response with farmers. This conclusion was
substantiated by the high share of clean packs and the encouraging return quotas, although
they vary largely between the regions. Whilst in certain regions more than 50% of the packs
originally placed on the market were taken back in federal states with big sized farms, return
quotas in regions with small sized farms did not even reach the 20 % mark. The reasons for
these strong divergences are not only regionally different agricultural structures (crops and
farm sizes). That in regions with mostly small undertakings, disposal as household waste was

still perrnitted so that farmers simply did not have to bother to cometo the collectionsites.
In regions bordering on other Western European countries, the outcomeofthe initiative was
influenced by the fact that packs of imported products were not eligible for return.
Encouragingly high return quotas were reached in geographical areas which saw similar
collection activities back in the years before. In total 1996 920 t (return quota of 45%) and
1997 1050 t (return quota of 50%) were collected.

The evaluations of the return questionnaires reveal that farmers are ready to cover distances
of some 30 km to a collection site. Obviously IVA’s comprehensive informationstrategy,
advertisements in the agricultural press, leaflets and posters displayed at sales points as well
as information support from the Official Agricultural Service and many municipalities drew
the farmers’ attention right on time to the collection initiative.

The committed support from the distributors also had a strong positive influence on the
initiative. For example, training measures for staff in charge of collection sites were
organised at the regional level by wholesalers and in close co-operation with the co-ordinator
and disposal companies. These training measures were a valuable contribution to the smooth
implementation ofall collections.

COSTS

The schemeis free to farmers. Disposal costs (collection, visual check, shredding, transport,
disposal, administration and PR) will be borne by industry. On the basis of the IVA
packaging statistics, expenses are apportioned to the manufacturers. Costs for providing and
organisation of the collection sites are borne by the distributors. The current total costs are

around 2.500 DM/t.

SUMMARY AND OUTLOOK

The first two overall collection programs of the last two years showed that the agchem
industry and the distributors are heading in the right direction. They will continue on this
road so that the problem of adequate disposal for agchem-packs appears to be solved. The
final disposal system will be operated under the name "PAMIRA" (Packmittelriicknahme
Agro = Return of packaging used in the agricultural sector, Annex 4) and in the legal form
of a "GmbH" (Gesellschaft mit beschrankter Haftung ~ private limited company). Since last
season industry use the logo "PAMIRA"on agchem-packssothat all packs bearing this logo
- on condition that they be duly emptied of residues and rinsed - will qualify for acceptance
at the collection sites. The crucial factor for the project’s further success is that farmers
accept the “rinsing obligation" and quickly get used to the new taking-back system.
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ANNEX 1

 

Present Legal Situation (January 1998)

  
 

Packaging Ordinance (Verpackungsverordnung - VerpY) of June 12 1991

At present, packaging for plant protection products are not subject to the VerpV I (§

2 (3).

Packaging with residues or adhesions of substances/preparations which are

dangerous to health (§ 4 of the Ordinance on Dangerous Substances -

GefahrstoffV) or dangerous to the environment (§ 3a (2) of the Chemicals Act-

ChemG) are exempted.

Also in future, packaging for plant protection products must be disposed over

domestic refuse; the disposal obligation of rural administrative

districts/municipalities is maintained

Amendmentto the Packaging Ordinance (Verpackungsverordnung - VerpV),

draft 1/98

>§7()

Obligations to take back sales packaging for polluting goods:

(1) "By January | 1999 producers and distributors of sales packaging for polluting

goods shall make adequate arrangements to ensure that used packaging emptied of

residues can be returned free-of-charge by end consumers within a reasonable

[geographical] distance." 



 

Industrieverband Agrar e.V. ANNEX 2 (va

 

: radual adaptation ‘
Starting concept e P Final Concept

1991 . , 1996/97
to practical conditions 
 

Pilot Project} Collection Sites Objectives
 

first experience

I- 199] 7 collection sites/ organisation by/
5 federal states accompanying role for | member company/

collectionsite

taking back protocol

control bytraders

recoveryof materials / energy recovery

> no recycling

first contact with the Federal Ministry of

Environment (BMU)

wholesale trade appoints collectionsites

24 collection sites/ ..company-ncutral* organisation by co-ordinator

11 federal states sponsorship by IVA member companies
limited acceptance in terms of quantities

control by disposal companies

improved cleannessofcontainers

improved contacts with political institutions

collection limited to given region, with activities

Ill - 1994 9 collection sites/ stretching throughoutthis regions

1 federal states no limitation to quantities
(Northrhine- participation of companies whoare not IVA

Wesphalia - NRW) members . ae
financing on the basis of IVA packaging statistics

optimisation of costs with the help of shredders

lobby work in ministrics and withthe district

president of NRW

all-arca collection in East Germany

IV - 1995 25 collection sites no restriction to quantities

in the 5 newfederal Participation and financinglike in 1994
optimisation of costs with the help of mobile
shredders

feedstock recycling in steelworks (Stahlwerke

Bremen)

political acceptance in BMUand ministries of

the newfederal states

 

 

 

states

 

Ist all-arca collection

throughout all 16

federal states     
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Utilisation of waste plastics asa reducing agent ==
in the blast furnace method ~ :
 

Preliminary remarks:

In steel production according to the blast furnace method, hydrocarbons have been used
successfully for more than 200 years as reducing agentsin the transformation of iron ore
into pig iron. In 1994 "Stahlwerke Bremen GmbH"wasthe ironindustry's first company
to test waste plastics as a substitute for heavy oil. In view of the positive experience
madeinthetrial period, Stahlwerke Bremen are planning a plant with a capacity of some
10 t/h (70,000 t/a) using this novel approach. The plant will go on stream on July 1
1995.

IVA and Stahlwerke Bremen haveentered into an agreement on theutilisation of plastic
packaging (plastics) collected within the pilot phase 1995.

Description of the method:

The blast furnace serves to produce pig iron needed as an input material in steel
production. In the blast furnace method, oxygen is removed from the iron ore, and the
remaining metallic iron is melted open. Reduction (oxygen removal) is the result of the
iron ore's reaction with a gas whose components CO and Hp bind the oxygen. The
reduction gas is obtained in the gasification of coke, oil or plastics with preheated air.
The heat generated in the gasification process is needed to heat up the "reaction
partners" to the temperature needed for the reduction and to melt the iron. Layers ofore
and coke are fed from above in the blast furnace. The coke is consumed, and the iron

melts, slowly sliding downwards. It is met by the reduction gas heated up to 2000 °C
whichis flowing up from below.In the intensive contact, oxygen is optimally removed
from theiron ore.

The plastics cannot be blowninto the blast furnace without previously comminuting the
agglomerate to < S mm. Plastic waste can be transported to the plant in bagsorin silo
wagons. Ina comprehensive measuring programme mainly focusing on dioxin and furan
contents, no significant increase in waste gas emissions linked with the use ofplastics

wasobserved.

Assessmentof the method:

Unlike in combustion processes, in the blast furnace method more than 80% of energy
contents are used as chemical energy and not as thermal energy. Therefore, the Federal
Ministry of the Environment has recognised this method as raw materials recycling in the
meaning of the packaging ordinance. “Another advantage ofthe blast furnace method as

compared with other processes in raw materials recycling (e.g. hydro-cracking etc) is

that the blast furnace does not have to be operated especially for this purpose.

Costs:

Currently recycling costs are at DM 170/t.
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MANAGING CROP PROTECTION AND ANIMAL HEALTH PACKAGING

WASTEIN AUSTRALIA

D R McGUFFOG

McGuffog & Co Pty Ltd, Project Manager, Avcare Container Management Program, PO

Box 1529, Noosa Heads, Qld, 4567, Australia

ABSTRACT

The Australian Government, through the Australian and New Zealand

Environment and Conservation Council (ANZECC), established a Task Force to

develop a national strategy for the management of empty, unwanted containers

in response to recommendationsby the Senate Select Committee on Agricultural

and Veterinary Chemicals in Australia.

Avcare Ltd, the National Association for Crop Protection and Animal Health,

participated with regulatory agencies in developing the strategy. At the same

time Avcare defined an industry strategy and commencedits implementation in

1993.

The National Strategy for the Management of Empty, Unwanted Farm Chemical

Containers, was adopted by ANZECCatits meeting on 19 December 1997.

Avcare has proposed an agreement between the National Farmers Federation,

the Australian Local Government Association, Avcare and the Veterinary

Manufacturers and Distributors Association, for an Industry Waste Reduction

Schemeto implement the National Strategy.

The objectives of the Scheme are to achieve a reduction in the amount of

industry packaging waste and to facilitate the collection, inspection, and

processing of empty containers for recycling or material recovery. Under the

proposed Scheme, manufacturers will paya levy of 4 centsperlitre on all non-

returnable, rigid plastic and metal packaging to finance the program, and pass

the levy on to distributors and users. The industry expects the Scheme to

commence on | August 1998.

INTRODUCTION

Avcare Limited, the industry association which represents crop protection and animalhealth

companies in Australia, has worked with farmers and local government for a number of

years to improve the managementof empty crop protection and animal health product (farm

chemical) containers.

This paper discusses the results of programs undertaken by Avcare since 1993 and the

proposed agreement between the National Farmers Federation, the Australian Local 



Government Association, Avcare and the Veterinary Manufacturers and Distributors

Association, for an Industry Waste Reduction Scheme (Scheme).

The development of the Scheme has required extensive negotiations with the three tiers of

government and with farmers whoare represented by the National Farmers Federation.

The Commonwealth of Australia is a federation of six States and two Territories. The

States and Territories have formal responsibility for areas such as education, transport,

agriculture and environmentprotecticn. Thethird tier of government is local government,

whichare bodiescreated by legislation at the State and Territory level.

Local government functions generally include town planning and supervision of building

codes, water sewerage and drainage systems, public health, waste and sanitary services.

Legislation and regulation that impacts upon farm chemical containers involveall three tiers

of government and, at the State and federal levels, several government agencies are

involved.

The Senate Select Committee on Agricultural and Veterinary Chemicals in Australia

(Report 1990), recommended the development of a national strategy for the safe and

effective disposal of empty chemical containers in response to concerns raised by farmers,

local government councils and regulatory agencies about their disposal.

The Australian and New Zealand Environment and Conservation Council (ANZECC)

established a Task Force on Farm Chemicals Container Management to review industry

strategies and develop a national container managementstrategy.

ANZECCis a non-statutory Ministerial Council, which includes the relevant Minister from

each of the States, Territories, New Zealand and the Commonwealth. The Council provides

a forum for member Governments to exchange information and experience and to develop

coordinated policies in relation to national and internationalissues.

A draft National Strategy for the Management of Empty Unwanted Farm Chemical

Containers was published on 29 June 1995 and waswidely distributed for public comment.

ANZECCendorsed the revised National Strategy at its meeting on 19 December 1997. The

strategy recommends that Government cooperate with industry to implement the principles

of the strategy and the adoption of voluntary industry waste reduction agreements which

incorporate: -

container reduction targets and recycling targets based on metal being re-used or
recycled for materials recovery and plastic containers being re-used or recycled for
material or energy recovery with appropriate monitoring and reporting mechanisms;
and,

a commitment to introduce appropriate financial support measures which have been

supported by the National Farmers Federation and the Australian Local Government

Association. 



In mid 1996 Avcare commencedthe process of developing agreement to an Industry Waste

Reduction Scheme as the preferred method for implementation of the National Strategy .

This has involved extensive consultation within the industry, with farmer organisations, local

government and State and Commonwealth regulatory agencies.

AVCARE CONTAINER MANAGEMENT PROGRAM

Avcaredefined an industry strategy and commencedits implementation in 1993.

The container management program included:

e education andtraining programsfor the proper cleaning andrinsing of containers,

e pilot collection schemesandverification of inspection procedures,

researchinto rinsing proceduresand material recovery usesfor plastic containers,

surveysto establish base line data on rinsing and disposalpractices; and,

the development oflonger term strategies to provide a permanent solution to the

container problem.

Operation Clean Rinse

Educational andtraining programs were launched in 1994 to promote the properrinsing and

cleaning of containers by users, and their inspection before acceptance for either recycling

or landfill disposal (McGuffog 1996).

During 1995/96 a series of meetings involving local government councils, farm chemical

suppliers, farmers, environmental interest groups and Avcare committee members were held

around Australia to explain Avcare’s program and to encourage the development of

community driven collection, inspection and recycling programs.

However, while there was general support for theseinitiatives, it also became clear that the

funding of such programs were beyond thefinancial resources of most local government

councils. This was oneofthe key factors that led to the proposals for the establishment of

the Industry Waste Reduction Scheme.

Pilot collection schemes and rinsing research

Pilot collection schemes were commenced in 1993 and have provided valuable information

to establish models for the collection, inspection, recycling and disposal of empty

containers. Research was commissioned to verify the level of cleanliness of containers that

werepassed asclean by visualinspectionin a pilot collection scheme (Avcare 1994 a).

In 1996 Avcare assisted in sponsoring a major regionalcollection project in Victoria to test

the concept of reimbursing costs incurred by local government councils who establish

collection and inspection schemes and arrange for recycling, crushing or shredding of

containers through the use of contractors. 



This project confirmed the feasibility of large-scale collection programsutilising contractors

and demonstrated that farmers responded extremely well to pre-collection education and

promotion programsby delivering only properly rinsed containersto collectionsites.

Research and the development of material recovery programs.

Avcare sponsoredresearchto evaluate rinsing proceduresandto investigate the likely levels

of residual contamination for typical products/containers following rinsing (Avcare 1993).

The presence ofresidual chemical in containersis a barrier to recycling or material recovery

uses.

A numberof Avcare members have entered into arrangements with companiesthatcollect

and reprocess certain empty 20L and 200L plastic containers. The programsare suited to

the reprocessing and re-use of containers used for water soluble, non-dangerous goods type

products. The manufacturer purchases the reprocessed containers for filling with the same

product and accepts back any residual product drained from containers during reprocessing.

Over 70% of the containers used by the crop protection and animal health industry in

Australia are plastic and the lack of viable material recovery uses for plastic waste remains a

significant barrier to finding alternatives to landfill disposal of these containers. Avcare has

financially supported activities by the Australian plastics industry in seeking to develop a

materials recovery use for empty plastic containers. The main focusfor the plastics industry

has beenthe potential to utilise containers as a fuel source in cementkilns.

The Senate Standing Committee on the Environment, Recreation and Arts, in its report on

waste disposal (Report 1994) recommended that Government investigate the potential of

using cement kilns for particular waste streams, such as plastic containers. However at

present there are no commercial programsusingplastic material as fuel in Australia.

Avcare has also funded research in an effort to develop the use of granulated plastic

containers as fuel in electricity co-generation plants which would utilise a variety of waste

sourcesasfuel.

Local manufacturers of steel containers operate a successful recycling scheme for their

containers. This schemewill accept properly rinsec farm chemical containers.

Surveys and the developmentof an information database.

Avcare has undertaken an extensive program of research and surveys to develop a database

of information to assist in developing policy and programs for container management.

Industry audits

A survey of national container usage was conducted in 1991 and audits of Avcare member

usage of containers for calendar years were undertaken for 1993, 1995 and 1997.

National! survey offarmers

A national survey of farmers’ container management practices was conductedin early 1994

using a mail-out survey to a sample of 4000 farmers. The response rate to the survey was

170 



77%. The report has been published in detail (Avcare 1995 a ) and as a summary (Avcare

1995 b).

A key finding of the survey wasthe highlevel of recognition of the need for rinsing among

farmers. Over 90% said theyrinsedtheir liquid containersat least once.

However, the relationship between formaltraining in the use of agricultural and veterinary

chemicals and rinsing behavior (Turrell & McGuffog, 1997) highlights the need for on-

going education and training to improve on-farm rinsing practices.

Another key finding was the methods that farmers use to dispose of containers. Figure |

showsthat 50% usedthe local refuse tip while 38% were storing them on farm.

The high level of reliance on refuse tips (landfills) underlined the importance of local

governmentfacilities while the very high level of on-farm storage demonstrated the lack of

acceptable disposal options that were available to farmers in many areas.

National survey of local governmentcouncils

A survey of local government council container management practices and policies was also

completed in 1994. An 88% response wasachieved.

The survey found that over 40% of councils maintained a policy of not accepting containers

for disposal at their refuse tips. Of those that said they accepted containers, only a small

proportion exercised any degree of control over what containers were accepted.

A copyofthe findings and recommendations arising from the survey (Avcare 1994 b) was

mailed to all councils and local governmentassociations in January 1995 inviting comment

on the recommendations. This process was an important means of generating dialogue

between the industry and local government.

The farmer survey and the local government survey identified the critical role of local

governmentrefuse tips in disposal practices and significant gaps in both the availability of

safe disposal options and in procedures covering disposal of containers at counciltips.

 



Figure 1. Disposal Methods Used by Farmers — percentage using various methods of
disposal.

Fill gullies

Collected by supplier

Drum dealer
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Use for storage
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Shire refuse tip
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Note: Most farmers use mcre than one disposal method

Surveyofground spray contractors

A survey among contractors involved in the application of farm chemical products with

ground spray equipment was undertakento establish an information base on their container

managementpractices and the difficulties they experienced in managing empty containers.

The survey also asked respondents to rate various aspects of container design, particularly

those features which impact uponease of handling, ease of pouring and easeofrinsing.

The results of the survey (Avcare 1996) were widely distributed among industry and

packaging manufacturersandthis has led to some changesin packagedesign.

Development of longer term strategies to provide a permanent solution to the container

problem

State consultative committees, which included farmer organisations, local government

representatives and State regulatory agencies, were establishedin all States during 1994 and

1995. These provided a valuable means of communication among the many stakeholders

and Avcare has continuedto use the network ofcortacts in developing the Scheme.

Aveare also consulted with State and Commonwealth environmental agencies who, through

ANZECC, had established national targets for reductions in the amount of waste being

disposed in landfill. An overall reduction target of 50% by the year 2000 (compared to the

amountin 1990) has been accepted by most States, although NSW hasestablishedits target
at 60%.

It should be noted that Australia has no high temperature incinerator for hazardous waste

destruction, and no facilities for the incineration of raunicipal waste. 



INDUSTRY WASTE REDUCTION SCHEME

The key features of the Schemeare thatit seeks full industry participation and operates on a

user-pays basis, and levies all empty, cleaned non-returnable rigid metal and plastic farm

chemical containers greater than | L/kg in declared content.

Objectives

As shownin Table 1 the aim is to reduce the weight of non-returnable chemical container

packaging by 32%and the weight of non-returnable chemical container waste potentially

goingto landfill by 68%, by the year 2000, when compared to the estimate for 1990.

These targets will be achieved by implementing waste reduction strategies which:

e encourage manufacturers to continue the introduction of new product, packaging and

distribution technologies which will reduce the numberof containers requiring disposal,

and;

fund the establishment of a system to removetargeted containers from farms and other

premises for reuse, recycling or safe disposal.

Table 1. Waste reduction targets for non-returnable packaging using 1990 asthe baseyear.

 

1990 estimate (tonne) Target 2000(tonne)  % +/-

Dry packaging 330 +93%

Liquid packaging 4,547 912 -36%

Less Cubidor™reduction 0

Less re-used packages (90)

Total weight 4,787

Material recovered for 0

recycling or energy (66%)

 

 

Balance of packaging that 4.787 1,532

could potentially go to landfill    
 

** Cubidor is a newformof packaging usinga plastic film inside a cardboard box

The most dramatic effect of the Scheme will be the changing profile of farm chemical

containers asillustrated in Figure 2, which shows the graphical comparison between the

containerprofiles in 1991, 1993, 1995 and the industry targets for the year 2000. 



KeyIndustry Targets

Reducing the numberofcontainersentering the distribution stream.

The industry target for the year 2000 will be to:

e deliver 35%ofits liquid productsin either bulk orrefillable containers,

e increase the total market share of dry chemical formulations to 23%;

e produce 8% ofits dry and gel formulations in water soluble packages.

Increasing the re-use ofcontainers originally intendedforsingle use.

The industry target for the year 2000 will be to:

e collect, re-process and re-use 15%ofall 20 litre plastic containers.

Tacreasing the recycling ofcontainersfor material recovery.

The industry target for the year 2000 will be to:

e increase the participation of local governments in container inspection, recycling and

disposal programs;

e recover 66% oftargeted containers;

e supply 50%of raw materials in recyclable or returnable packaging.

The Scheme will also cooperate with general packaging industry programsand steel can

recycling initiatives to promote the return or recycling of packaging such as cardboard

outers, pallet wrapping and strapping.

Figure 2 — Volumeoffarm chemicals delivered in various forms and packaging for 1990,

1993, 1995 and the target for 2000
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Improving occupationalhealth and environmentalpractices.

The industry target for 1998 will be to:

e ensure all Agsafe accredited premises carry promotional point-of-sale brochures and

posters which promoteproperrinsing practices.

Packaging

The Schemewill also promote the adoptionofeasier to rinse and handle packaging, the use

of safer emptying andrinsing devices, and the management of farm chemical containers in

an environmentally appropriate way.

Operation of the Scheme

The Scheme requires local governments to establish or facilitate the establishment of

collection centres for the inspection and processing of targeted containers. Containers that

are part of the Scheme, other than ones that have been stored on farms before its

implementation,will be clearly identified by a sticker and/or appropriatelabel.

Farmers and other users of farm chemicals will be responsible for correctly rinsing the

containers as they are used, and then bringing empty, clean containers into the collection

centre. Containers must show evidenceofflushing, pressure-rinsingortriple rinsing (in line

with Avcare guidelines).

Containers will be inspected uponarrival at the centre and those not meeting inspection

standards will be returned immediately to the farmer, whereas clean containers will be

accepted and appropriately processed.

Plastic containers acceptedby collection centres will be forwarded to container reprocessing

centres for eventual re-use, recovered for their material or energy value, or sent to landfill.

Metalcontainerswill be recycled orsentto landfill.

Collection centres must abide by the criteria for collecting, inspecting and processing of

chemical containers established under the Scheme and will receive a payment for the

services provided.

Funding

The Scheme will be funded by a levy on targeted farm chemical containers, which will

initially be set at 4 cents perlitre or kilogram of the contained product for non-refillable,

non-water soluble rigid packages (metal or plastic) above onelitre/kilogram in declared

content.

To encourage the expansionof the current reprocessing and re-use of certain 20L and 200L

plastic single use (non-refillable) containers a rebate equivalent to the levy will be paid to

manufacturers who repurchasethese containers. 



Manufacturers agreeing to participate in the Scheme will pay the levy into the Scheme’s

fund. Manufacturerswill pass the levy on to distributors andretailers, whoin turn will pass

the levy on to end users. To ensure the transparency of the Scheme, a generic statementis

to appear on all invoices from manufacturers to distributors/retailers and from

distributors/retailers to end-users as follows:

“You have paid 4 cents per L/kg for all non-returnable containers on this invoicethat fall

underthe drum clearance program.”

The purpose ofpassing the levy on to end users is to encourage purchase of products that

are packaged inrefillable, water soluble, cardboard or paper containers (which are not

subject to the levy). These purchase decisionswill in turn encourage manufacturers to offer

better packaging options.

Implementation

Agsafe Limited, the subsidiary of Avcare set up to administer and deliver safety,

environmental and accreditation schemes onbehalf of the crop protection and animal health

industry will manage the implementation of the Scheme and be responsible for reporting

progress to stakeholders.

Agsafe will pay eligible collection agencies from the fund upon receipt of claims in

accordance with the guidelines established under the Scheme.

A Container Management Council will be established to ensure that implementation occurs

in accordance with the Scheme. This Council will be comprised of farmer, industry and local

governmentrepresentatives and will operate within the Agsafe framework.

It is proposed that compliance onthe contribution of the levy to the fund administered by

Agsafe will be achieved through:

manufacturers, formulators and importers entering into a formal Agreement that

commits them to pay the levy;

local government purchasing policy to only purchase farm chemicals on which the levy

has been paid, whereverpossible;

seeking the promotionof a purchasing policy by Federal and State Governments to give

preference to purchasing farm chemicals on which the levy hasbeenpaid;

policy of local governmentto collect and process, without charge to farmers, containers

on whichthelevy has been paid; and,

policy of farmer organisations to advise membersto only purchase farm chemicals which

are packaged in containers that are:- a) refillable, water soluble, cardboard or paper or

b) targeted containers on whichthe levy has beenpaid. 



Research and Development

To increase the effectiveness of the Scheme, an allocation of $150,000 will be made to

research recycling or material recovery uses, as well as the development andtesting ofsafer

devices for the emptying andrinsing of targeted containers.

Research and development work will be funded on the basis of proposals submitted and

approved by the Container Management Council.

Budget

The budget is based on the expected payments to local governments, transportation

subsidies, the administration of the program and the provision of educational and training

materials. The expected payments to local governments have beencalculated using current

hourly rates charged by contractors operating portable granulation equipment and mobile

drum crushers. The estimate of expenditure for the initial three years of the Schemeis set

out in Table 2.

Table 2 - Estimated expenditure for the period 1998/99 to 2000/01 ($7000)

 

Administration Promotionand Research Collection and Total

and Monitoring Training Transport

870 550 4,470

INTRODUCTION OF THE SCHEME

Under Australian law (Trade Practices Act 1974) it would be illegal for manufacturers to

agree to the establishment of a levy which would be passed onto users. Therefore,

implementation of the Schemeis dependent uponauthorisation by the Australian Consumer

and Competition Commission (ACCC) which has the powerto authorise acRanGeMeHIE that

may contravene the Act butare consideredto deliver a public benefit.

The current proposals are forall participants in the Industry Waste Reduction Scheme to be

ready to formalise their support for the Scheme by the end of February 1998. The parties

will then seek authorisation for the establishment of the levy from the ACCC,a process that

may take several months.

The Schemeis therefore planned to commence on | August 1998.

CONCLUSION

Avcare has promoted a program of shared responsibility to deal with the proper

management of empty farm chemical containers. 



The success of the program to date can be attributed largely to the level of shared

responsibility achieved between the principal stakeholders, namely, farmers, local

government and Avcare.

The process of developing a long term solution to this issue has involved extensive dialogue

and negotiations with a multiplicity of government and private organisations that have an

interest in the problem. As a consequenceit has taken several years to reach a consensus

among theparties involved.

However,thereis little doubt amongall concerned,both in industry and governmentthat an

industry driven program involving cooperation amongthe principal stakeholders is a more

cost effective alternative to Governmentimposedlegislation and regulation.
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ABSTRACT

In the past, the efforts of the U.S. pesticide industry were aimed at providing a

product that maximized the ability of the active ingredient to control the target

pest(s) in a safe, reliable and cost effective manner. The U.S. society and the

pesticide industry concerneditself primarily with the chemistry of the product.

The package was almost an afterthought. The package was something to hold the

productuntil it was delivered to the customer. Once the pesticide wasused,little

additional thought was given to the package. In the late 1980s and early 1990s,

there was a dramatic awaking to the importance of the package. Todayit is

recognized that the package does not just contain the product, rather it is an

integral part of the product. This paper discusses the US. Agrochemical

Industry’s efforts relating to management of the pesticide container. Areas

addressed include: 1) specific recycling programs for steel drums and plastic

containers, 2) the U.S. Agrochemical packaging trends, and 3) the U.S. packaging

managementstrategy.

INTRODUCTION

Forthose closely associated with the chemical pesticide industry,it is sometimeshelpful to

reflect on whythis industry exists and why we must use packaging. Discussions with the

general populace sometimes require that weoffer a simple explanation to the two previous

questions before we can explain (and hope that they will fully understand) the “what’s” and

“why’s” of our various stewardship programsrelating to packaging. Sharing the following

few simple thoughts hasoften helped asa lead-in to the story of packaging management for

the U.S. crop protection industry.

The pesticide industry exists today becauseit offers products which membersof our global

society find of value. These products are active moleculesthat control various pests. One

of the major challenges for the pesticide industry involves the delivery of the active

molecule from its point of manufacture to the desired target. This must be done in a

reliable, cost effective manner that meets appropriate safety and environmental

considerations.

The delivery of the active molecule is made by “packaging” it twice. First the active is

packaged into what is commonly referred to as a formulation. The active (in its

formulation) is then packaged again into whatis normallycalled a container or package. In

the United States, as late as the mid-1980s, the primary driving forces for package selection

included: 



compatibility of the container with the formulation and the formulation with the

container;

e compliance with transportation and environmental regulatory requirements,

¢ compatibility with the chemical manufacturer’s filling equipment,

© customer convenience in using (emptying) the container.

For all intents, container management ended when the end-user could safely empty the

container. The empty containerwaslittle more than an afterthought.

This all began to change when industry and the general society became aware of an

apparentlandfill shortage in the country. Landfills were getting full and were being closed.

It wasvery difficult to get the necessary approvals to open new ones. It was a well known

fact (which was later shown to be very erroneous) that packaging was the main reason the

US. landfills were so full. Packaging began to take the brunt ofa lot of bad press.

HISTORY OF CONTAINER RECYCLING

Plastic

Because of the many forces at play, new definitions of container management beganto take

shape in the United States. In 1988 the U.S. Congress passed amendments to the Federal

Insecticide, Fungicide, and Rodenticide Act (FIFRA). These called for expanding the

authority of FIFRA and the Environmental Protection Agency (EPA) in the area of

packaging, storage, transportation and disposal of pesticides, containers, and rinsates.

Congress mandated a report from the EPA that would impact containers by presenting

options for encouraging or requiring’:

e the return,refill, and reuse of pesticide containers and

e the use of bulk storage facilities to reduce the number of pesticide containers

requiring disposal.

That same year the National Agricultural Chemicals Association (NACA), which is the

predecessor of the American Crop Protection Association (ACPA), surveyed dealers,

applicators, and farmers throughout the country regarding packaging. The number onearea

of concern: Container Disposal. For those that expressed concern with container disposal,

the number oneissue waslack of acceptable options for disposal.

NACA members determined the predominant container used within their industry was the

high density polyethylene (HDPE) jug. They formed a working group and established a

pilot program in the state of Mississippi to collect plastic containers. This program was so

successful it was expanded the following year. It soon became obvious the industry needed

to focus more resources on these programs. With the help of the NACA, the industry

formed a non-profit joint venture to make empty plastic pesticide container recycling a

reality in the United States.

The Agricultural Container Research Council (ACRC) was formed in February 1992. The

180 



ACRCactively supports recycling programsin the United States by:

e working closely with federal, state, and local agencies to assist in establishing

new collection efforts;

providing agencies with audio-visual materials, in both English and Spanish, that

teach proper containerrinsing and inspection procedures;

providing contractors to granulate and transport containers from collection sites

to approved recyclers,

conducting research to identify acceptable end uses of the material recovered

from empty and properly-rinsed HDPEpesticide containers;

performing researchto identify appropriate processes for making the acceptable

end-use products.

Since its inception the ACRC has seen constant expansion in the support of its programs.

The amount ofplastic recovered each year by the ACRC contractors has shown steady

growth. The following chart shows the amount of plastic collected, starting with the

NACApilot programs. The amount shown for 1997 is an estimate.

KilogramsCollected Plastic
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The costs to the ACRC for collection and disposition of this plastic has dropped from

£1.04/KG ofplastic collected in 1993 to an estimated £0.64/KG for 1997. This cost

reduction is due to the two major components. First, with the increase in volume, the

ACRCandits contractors have become moreefficient in the collection, transfer and storage

of the collected plastic. The second reason deals with the disposition of the plastic. The

ACRC has identified end-uses which have created a demand and market for the collected

plastic. These end-uses were identified by the ACRC’s Technical Committee, which is 



responsible for:

e conducting research, developing data and evaluating potential end-use products,

e evaluating facilities and processes used*in ACRC sponsoredresearch projects,

e identifying viable end-uses for recovered Post Consumer Resin (PCR) and

making recommendations to the ACRC Board regarding these identified end-

uses.

The ACRC Technical Committee established some logical criteria to evaluate all of the

possible end uses proposals it considered for the recoveredplastic. Thesecriteria for End-

Use Optionsinclude:

e environmentally acceptable;

e publicly acceptable;

¢ economically acceptable;

- as an end-use product and

- as a research project. The ACRC’s limited funding can only afford

a

finite

amount of research. It is important to select projects that have a higher

potential for success andthat need less funding to accomplish success.

timing - It is important to identify end-use research projects that will bring

positive results quickly. End-use products that take multiple years to validate

are given less or no consideration. To cite an example, qualifying fence posts

for the agricultural market is not a long-term project when compared to

qualifying sign posts for the Department cf Transportation.

quantity - the ACRC devotes its efforts to end-use products that have the

potential of using large quantities of PCR.

Through the efforts of the ACRC, numerous end-uses have been evaluated and tested.

These include:

jugs for crop protection chemicals,

energy recovery (fuel),

pallets (all plastic or wood/plastic composite),

constructionsite mats,

commercial truck / manure spreader deck boards,

field draintile,

speed bumps, parking stops,

fence posts, and

hazardous waste drums.

Prior to 1997. most of the recovered PCR was used in energy recovery. The ACRCcreated

a white papertitled “White Coal” which explains the value of using empty HDPE pesticide

containers as an energy source. In 1993-4, several industry members did market some

products (mostly dry granular formulations) in jugs made with 25% PCR. They ceased

doing this because of concerns with EPA policies regarding cross-contamination limits.

Starting in 1997, much of theACRC’s research began to bear fruit. Approximately 50,000

kilograms of PCR a month is nowbeing sold to one manufacturer of industrial plastic

pallets. One ofthe largest tile manufacturers in the United States has started to use the

PCRfor manufacturing field tile at several ofits facilities in the country. This company’s
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total usage ofplastic is greater than the current amount of plastic recovered by the ACRC’s

program. It is anticipated they will continue to expand their purchase of PCR obtained

from properly cleaned pesticide jugs.

Today the ACRCislimiting the numberof customers that can obtain the collected PCR.

These locations are participating in a large research project which involves sampling of the

pallets and tile which are made from plastic collected around the country by the ACRC’s

contractors. Statistical sampling is done to ensure all parts of the country (and the

pesticides they use) are properly representedin this study. Theplastic is being analyzed for

pesticide content and the data is then evaluated using the ACRC’s Risk Assessment Model

(RAM). The RAM is a computerized model for assessment of humanhealth and ecological

risks associated with pesticide residues in recycled plastic products. It is the hope ofall

involved that the results of this large study will allow the ACRC to expand its list of

acceptable end-uses. This study should be completed in 1998.

Drums

The United States saw a dramatic decrease in the demandforsteel and plastic drums for the

agrochemical markets with the introduction of the mini-bulk. In 1990, a total of 1,127,795

drums were used by the NACA membership. Oneyearlater, the number had plummeted to

392,915. In this time frame, several companies began converting the single use plastic

drums to returnable/refillable systems. One company established a drum reclamation

program for their customers that used steel drums. This steel drum reclamation program is

still operational today andcollects a large percentage of the drums sold each year by that

company.

PACKAGING TRENDSIN THE U.S. AGROCHEMICAL INDUSTRY

The ACPAandits predecessor hassurveyed its membership on packaging consumption and

has published the figures for 1988 to 1995. They are currently tabulating 1996 results. The

full tabulated results are beyond the scopeofthis paper. A brief review of the data suggests

the following tends’:

e Drumusage dropped dramatically from 1990 to 1991. Plastic drums went from

530,255 to 132,385. Steel went from 597,540 to 260,530;

Steel drum usage has continued to decline. In 1995, only 91,333 drums were

used by ACPA membersin the U.S. row crop markets;

Plastic drum usage has shown a continued and steady recovery since 1991. The

1995survey indicated 337,528 plastic drums were used;

The plastic 2-1/2-gallon (10-liter) jug, which was underattack in the late 1980s

and early 1990s declined from a 1988 usage of 27.7 million containers to a low

of 21.8 million containers in 1992. Since 1992 this plastic container has seen a

continuousincrease in demand. In 1995, ACPA membersreported using 24.6

million 2-1/2-gallon jugs;

The usage of watersoluble film systems has seen dramatic growth. In 1990, this

package system was not even included in the survey. In 1991, the industry

reported selling 1.74 million kilograms of pesticides packaged in water soluble 



films. In 1992 the usage jumped to 5.56 million kilograms. In 1995 the industry

reported selling 8.42 million kilograms of dry pesticides packaged in water

soluble packaging systems;

Liquid refillable systems doubled their volumes in 1991 over previous years.

Since 1991 to the present, the total volume shipped in bulk, mini-bulks and re-

fillable smaller containers has fluctuated between 214.5 and 268 millionliters.

All of these trends are consistent with the industry’s goals relating to packaging

management.

U.S. AGROCHEMICAL PACKAGING MANAGEMENTSTRATEGY

With the increased awarenessin the late 1980s relating to the importance of packaging,the

agricultural chemical industry, through NACA, developed a strategy for responsible

management of pesticide containers. The NACA Container Management Goals were

approved in 1989 and were expressedin the following order of preference:

reduction in the number of empty containers through the use of reusable

containers, formulation modifications and other innovative container

minimization approaches;

recycling of empty containers for their material or energy value, and

disposal of empty containers in accordance with environmentally sound and cost

effective practices.”

These goals continued to evolve. Initially the industry focused on the primary container; the

container which was in actual contact with the formulation. Eventually, the industry

recognized the importance of providing stewardship for the secondary and tertiary

packaging as well. To help stress this expansion in focus, the ACPA made a nomenclature

change from “container” to “packaging” whenreferring to its stewardship programs.

In 1995 the ACPAhosted the 4" International Crop Protection Packaging Management

Conference. This conference was well attended by all major agrochemical companies, as

well as many country associations from North and South America, Europe and the Pacific

region. One of the main topics at this conference dealt with the subject of packaging

management strategies. As a result of these discussions and agreements, the ACPA

established the following position paper. As a memberof the ACPA,individual companies

operating in the United States have committed to comply with this written article.

American Crop Protection Association’s Position

on

Packaging Systems Management Goals

The American Crop Protection Association (ACPA)is committed to the safe and beneficial

use of crop protection products. Responsible management of packaging systemsis an

integral part of this overall commitment. Therefore, ACPA member companieswill strive
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to manage packaging systems for our industry's products in ways that foster safety,

environmental protection, customer convenience and resource conservation. A hierarchy

approach to managing packaging systems will embrace the following order of preference

wheretechnically and economically feasible:

Reduce the amount of packaging components(e.g. primary containers, corrugated

boxes, pallets, stretch wrap, etc.).

Reuse packaging systems or components where possible.

Recycle empty containers and other packaging systems components for material or

energy value.

Dispose of those packaging system components which are currently non-reusable or

non-recyclable in accordance with environmentally sound practices.

There are a variety of options for achieving Packaging Systems Management Goals. The

following are examples of some:

Reduce packagingby:

> Using higher activity chemistry.

» Increasing concentrationsof formulations.

> Using watersoluble film packaging.

Reuse packaging by:

Using bulk/reusable containers (mini-bulk or small volume reusable [SVRs]) delivery

systems.

Reusing secondary packaging components(e.g. pallets, outer secondary packaging,

etc.).

Recycle packaging by:

Continuing to promote container rinsing and supporting collection programstofacilitate

containerrecycling.

Continuing to support efforts to identify end-use products prepared from recycled

packaging system components.

Continuing to promote the recovery of energy from plastic packaging at qualified

facilities as a viable recycle option.

Disposal (Last Option):

> Expand education to end users on properly preparing packagingfor disposal.

> Explore technology and research options on degradable paper, corrugated andplastic

packaging. 



FUTURE TRENDS

Packaging managementfor the U.S. pesticide industry continues to evolve. Forces such as

regulations, advances in technology, competitive situations, and customer needs will

continue to help force this evolution. Therole of technology is beginning to have a larger

impact on the types of packaging as well as the amounts required. Biotechnology has

created a whole new way to “package” the active. Actives that are still delivered in a

chemical formulation and packaging system are much more active. Grams now are the

measurement where kilograms once were used. This dramatic reduction in the amount of

formulation required has had an equal impact upon the amountof packaging needed.

Recycling programscontinue to gain momentum. Bulk andre-fillable systems play a major

role in the U.S. industry andthey will continue to do so.

As the marketplace in the U.S. continues to evolve, the crop protection industry’s

packaging managementstrategies are positioned to ensure its packaging systemswill be in

step with this evolution.
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