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List of Abbreviations
Resin types:
HDPE – high density polyethylene
LDPE – low density polyethylene
LLDPE – linear low-density polyethylene
PP – polypropylene

Other:
Ag plastic/packaging – agricultural plastic/packaging
Cont - Container
Fert - Fertilizer
FIBC – Flexible intermediate bulk container
IBC – Intermediate bulk container
PEI – Prince Edward Island
Pest – Pesticide
PSP – Product Stewardship Program
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1.0 Executive Summary
Agricultural plastic/packaging plays an essential role in the agricultural sector by delivering inputs
on-farm, facilitating efficient storage of crops or feeds and creating ideal growing conditions.
The goal of this study was to estimate the amount of select ag plastics/packaging generated in
Prince Edward Island (PEI). The data will inform the development of a ‘product stewardship program’
for specific ag plastic/packaging that were identified in the September 2021 amendments to PEI’s
Materials Stewardship and Recycling Regulations, EC349/14.
An extensive model was developed to estimate agricultural plastic generation Canada-wide through
Agricultural Plastic Characterization and Management on Canadian Farms (2021) , which examined
all three Maritimes provinces (PEI, Nova Scotia and New Brunswick) as one grouping. For this
study, researchers adapted a Canada-wide model to estimate the volume of select ag
plastic/packaging used on PEI farms.
This study estimated that approximately 596 metric tonnes of the select ag plastic/packaging is
generated annually in PEI.
Table 1 – Summary of estimated Ag Plastic/Packaging Generation in PEI (tonnes)

Resin or material

Ag Plastic/Packaging

Annual Tonnage
(est.)
LDPE & LLDPE
Bale Tubes & Wrap
239
Silage Bunker, Pit Cover and Top Seal
28
Silage Bags
7
Pesticide Bags
3
Grain Bags
0
Subtotal – LLDPE & LDPE
277
PP
Tote Bags (seed potato)
75
Twine
74
Tote Bags (pesticide, fertilizer & seed)
18
Subtotal - PP
167
HDPE
≤23L Containers (pesticide & fertilizer)
44
Drums
5
Bulk Containers
15
Subtotal - HDPE
64
Mixed Plastics
Net Wrap
62
Paper
Multiwall bags (pesticide & seed)
26
Total
596
* Note: rounding error may result in % of tonnage value not totaling 100%

% of Tonnage
40
5
1
0.5
0
47
13
12
3
28
7
1
3
11
10
4
100*
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2.0 Introduction
2.1.

Background

This study examined annual ag plastic/packaging generation on PEI farms to inform the
development of a ‘product stewardship program’.
Cleanfarms engaged Envise Consulting Inc. to conduct desktop research and expert interviews that
fed into an existing mathematical model, which was adapted to the scope of this study. Cleanfarms
and Envise Consulting Inc. collaborated on report writing.

About Cleanfarms
Cleanfarms is a national not-for-profit organization that delivers industry-funded, end-of-life
stewardship programs to the agricultural sector across Canada. It works collaboratively with close to
80 members in the pesticide, fertilizer, seed, ag packaging, and animal health medication sectors, as
well as other partners to develop and manage farmer-focused recycling programs.

About Envise Consulting Inc.
Envise Consulting Inc. has over 10 years of experience in agricultural and industrial sustainability,
including the development of agricultural waste characterizations, the conceptualization and design
of collection models and working to enhance the recovery of agricultural resources through
improving the end-of-life management of plastics.

2.2.

Project Objectives

The objectives of this study were to:
a) estimate the total amount of select ag plastics/packaging used on PEI farms annually; and,
b) categorize the findings by relevant groupings.

2.3.

Scope
Ag Plastic/Packaging Selection

The study examined specific ag plastic/packaging that are used in hay/silage production and are
itemized as ‘agricultural plastic products’ in a September 2021 amendment to PEI’s Materials
Stewardship and Recycling Regulations, EC349/14 (the Regulations).
2.3.1.1. Excerpt from the Regulations
(c) “agricultural plastic product” means a product manufactured for use in the agricultural industry
and includes
(i) low density polyethylene grain and silage bags, silage bunker covers and tarps,
(ii) low density polyethylene bale and silage wrap, and
3

(iii) polypropylene twine;
(iv) low density polyethylene or polypropylene bags, and paper bags, whether lined with plastic
or other material or not, used for seed, pesticide and fertilizer,
(v) high density polyethylene containers of up to 23 litres in capacity for pesticide and fertilizer,
and
(vi) bulk liquid transport products in sizes of 23 litres and greater used for pesticide and fertilizer;
Source: https://www.princeedwardisland.ca/sites/default/files/publications/20210907truwww.pdf

2.3.1.2. Net wrap
Net wrap, which is not part of the amendment referred to in Section 2.3.1.1, was added to the project
scope because it is commonly used in hay/silage production.

Full list of ag plastic/packaging that formed the study scope
Based on the Section 2.3.1.1 and commonly used terms, the following ag plastic/packaging formed
the scope and is organized by resin/material type.
Table 2 - Full list of scoped Ag Plastic/Packaging

Resin or material
LLDPE & LDPE

PP

HDPE

Mixed Plastics
Paper

Ag Plastic/Packaging
Bale Tubes & Wrap
Silage Bunker, Pit Cover and Top Seal
Silage Bags
Pesticide Bags
Grain Bags
Tote Bags (seed potato)
Twine
Tote Bags (pesticide, fertilizer & seed)

Notes

≤23L Containers (pesticide & fertilizer)
Drums
Bulk Containers

Also known as jugs

Excludes sisal twine
Also known as woven bags, flexible
intermediate bulk containers (FIBCs),
mini bags or supersacks

Also known as intermediate bulk
containers (IBCs)

Net Wrap
Multiwall bags (pesticide & seed)

Sector Selection
This study examined ag plastic/packaging (see Section 2.3.2) generation across eight field grown
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crops and one product line (pesticide and fertilizer packaging).
The crop sectors listed in Table 3 were chosen as they are the largest source of the select ag
plastic/packaging. The sectors were also chosen to align with the way that Statistics Canada
organizes its data and because industry-generated figures were available for one product line.

Table 3 - Sectors Analyzed for Ag Plastic/Packaging Generation

Sector
Wheat – all
Tame Hay
Barley
Soybeans
Peas, dry
Corn for grain
Oats
Potatoes
Pesticide and Fertilizer Packaging

Total Acres
39,000
110,400
61,900
36,300
2,200
12,500
7,500
86,000
N/A

Note: 2021 data was used for this study.

3.0 Methodology
3.1.

Agricultural Plastic Characterization and Management on Canadian Farms (2021)

An extensive mathematical model was developed to estimate agricultural plastic generation Canadawide through Agricultural Plastic Characterization and Management on Canadian Farms (2021),
which examined ag plastic generation across all three Maritimes provinces (PEI, Nova Scotia and
New Brunswick) as one grouping.
The full study, including a detailed methodology, is available at https://cleanfarms.ca/agriculturalplastic-characterization-and-management-on-canadian-farms/.
The mathematical model developed in the Agricultural Plastic Characterization and Management on
Canadian Farms (2021) study, was refined to reflect PEI specific crop production variables and
habits, which were derived from various sources (see section 3.2). It combines the usage rate of an
item (e.g., kilograms of bale wrap used per acre) with the total number of units (acres) under
production to estimate ag plastic/packaging generation.

3.2.

PEI Knowledge Base and Resources

Researchers relied on the following industry information and desktop research to quantify crop
production.

Previous Studies, Reports and Online Resources
The following sources provided inputs used in the mathematical model:


Previous Canadian agricultural waste characterization studies provided preliminary data and
comparators.
5



Online academic research and industry resources provided product information (e.g. weights of
items), usage guidelines, material specifications (resin type) and input calculators to determine
factors like seeding rates.

Production Data
Production data, like number of acres seeded, crop yields per acre, and annual production were
important inputs in the mathematical model. This data was largely obtained through Statistics
Canada reporting.

Expert Interviews
PEI agricultural experts provided the linkage to the unique aspects of farming that were not available
through online, academic, and other published resources. Experts were found in three main
categories, as follows.
3.2.3.1. Industry Experts
Industry experts, mostly individuals involved in the sale of ag products, provided insights into grower
habits, item weights, applications, and usage levels in PEI.
Individuals from various grower groups and associations also provided input into high level growing
practices.
3.2.3.2. Subject Matter Experts
Subject matter experts included provincial government officials with expertise in plant growing
cycles, baling practices, crop yields and input product usage.
3.2.3.3. Farmers/Growers
Farmers provided valuable input based on the scope of their operations (e.g., acres of different
crops, plant growing cycles, or local practices) and hands-on use of agricultural plastic products and
packaging.
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4.0 Ag plastic/packaging descriptions
4.1.

Baler Twine

Baler twine, made from polypropylene (PP), is used to make dry hay, silage and straw bales. These
hay and silage bales are used for animal feed, while straw bales are used mostly for animal bedding.
PP twine can be used to make round and square bales. Reports suggest that, for many farmers in
PEI, twine usage is being replaced by net wrap on round hay and silage bales. Similarly, PP twine
has greatly replaced sisal twine on square bales.
PP twine is generally sold in three different grades: fine twine (approx. 0.9 grams per metre) is
typically used on round bales, medium twine (approx. 3.3 grams per metre) is used on small square
bales, and thick twine (approx. 8.9 grams per metre) used on large square bales.

Source: (L) hayandforage.com, (R) stock photo
Figure 1 - Twine

4.2.

Net Wrap

Net wrap can be a knitted high-density polyethylene (HDPE), or mixed plastic netting used to make
round bales. Although more expensive than twine, net wrap has replaced twine in many farm baling
operations due to increased baling efficiency and the improved ability to maintain bale shape and
repel moisture.

Source: (L) syfilco.on.ca, (C) honsdar.com, (R) farmbagsupplystore.com
Figure 2 - Net Wrap

7

4.3.

Bale Wrap

Bale wrap is a thin (often 1 mil) stretch film made from linear low-density polyethylene (LLDPE)
which is used to wrap round or large square bales of hay (and some cereal crops) after the bales
have first been wrapped by twine or net wrap, to create baleage, a form of silage (fermented feed)
for livestock.
Bale wrap is more commonly used in wetter climates to prevent excess moisture in the bales. Bale
wrap can be applied to individual bales or can be used to wrap multiple bales using a continuous, inline baler.

Source: (L) deereequipment.com, (R) goeweil.com
Figure 2 - Bale Wrap

4.4.

Bale Bags and Tubes

Individual round and square bales can also be loaded into 4 to 5 mil thick low-density polyethylene
(LDPE) bale bags or LLDPE bale tubes using a bale loading machine for the purpose of ensuring
that the contents are stored under the right conditions for its intended end use.

Source: (L) atfilmsinc.com, (C) atfilmsinc.com, (R) agriculture-xprt.com
Figure 3 - Bale Bags and Tubes

4.5.

Silage Bags

Silage bags are 7 to 9 mil thick two-layer (white on the outside and black on the inside) LDPE bags
used to store loose silage crops (grains and hay) on farm fields in order to produce fermented feed
for livestock.
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Source: (L) hayandforage.com, (R) eurobagging.com
Figure 4 - Silage Bags

4.6.

Silage Tarps

Larger beef and dairy farms often store silage crops in large concrete bunkers or silage pits. The
bunkers and pits are covered with 5 to 6 mil thick two-layer (white on the outside and black on the
inside) LDPE silage tarps. A limited number of farms also line the bunker walls with silage tarps if the
walls are damaged and do not provide a proper moisture seal.
In addition, some beef and dairy farms have started using a very thin (0.05 mil) oxygen barrier film
(also referred to as top seal and made from LDPE) under silage tarps to increase feed quality and
reduce surface spoilage.

Source: (L) farmersfriend.com, (R) indiamart.com
Figure 5 - Silage Tarps
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4.7.

Tote Bags (used for seed potato and pesticide, fertilizer and seed)

Tote bags, also referred to as flexible intermediate bulk containers (FIBCs) or mini-bulk bags, are
made from woven PP with nylon strapping. They are used primarily to package seeds, seed
potatoes, fertilizer, and animal feed in a bulk format. The most common sizes for farm use are 500
kg and 1 tonne capacity.

Source: (L) megasack.com, (C) stock photo, (R) stock photo
Figure 7 – Tote Bags

4.8.

Plastic Bags for Seed and Fertilizer

Plastic bags for seeds, pesticides and fertilizer can be made from LDPE film or woven PP. The bags
generally have capacities of less than 30 kg.

Figure 6 - Tote Bags

Source: (L) stock photo, (C) stock photo, (R) stock photo
Figure 7 - Seed and Fertilizer Plastic Bags

4.9.

Grain Bags

Grain bags are used to store harvested field crops in farm fields as an alternative to on-farm steel
silage bins or off-farm grain elevators. Grain bags are identical to silage bags except that they are
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usually thicker (8 to 10 mil) in order to protect crops from wildlife and birds.
Grain bags are used predominantly in the Prairie provinces. In PEI, they were used in previous years
by a single entity that, as of the writing of this report, is no longer operational.

Source: (L) atfilmsinc.com, (R) startribune.com

Figure 8 - Grain Bags

4.10. Paper Bags for Pesticide and Seed
Paper bags for seeds and pesticides (primarily fungicides) are made from multi-layer paper. The
bags generally have capacities of less than 30 kg.

Source: (L) stock photo, (C) stock photo, (R) stock photo
Figure 9 - Seed and Pesticide Paper Bags

4.11. Pesticide and Fertilizer Containers
Plastic containers for liquid pesticides and fertilizers are made from HDPE and come in a range of
sizes including small bottles (<1 L), jugs (1 to ≤23 L), 20 L pails, 205 L drums and 454 L–1500 L
totes, also called intermediate bulk containers (IBCs). The majority of containers are HDPE jugs with
less than 23 L capacity.
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Source: (L) stock, (R) stock
Figure 10 – Pesticide and Fertilizer Containers

5.0 Ag Plastic/Packaging Generation Estimates
The model estimated that 596 tonnes of the scoped ag plastic/packaging is generated annually.

5.1.

Estimated Generation by Ag Plastic/Packaging

Table 4 - Estimated Generation by Ag Plastic/Packaging Generation (tonnes)

Ag Plastic/Packaging
Bale Tubes & Wrap
Silage Bunker, Pit Cover and Top Seal
Silage Bags
Pesticide Bags (LDPE)
Grain Bags
Tote Bags (seed potato)
Twine
Tote Bags (pesticide, fertilizer & seed)
≤23L Containers (pesticide & fertilizer)
Bulk Containers
Drums
Net Wrap
Multiwall bags (pesticide & seed)
Total

Annual Tonnage (est.)
239
28
7
3
0
75
74
18
44
15
5
62
26
596

% of Tonnage

40
5
1
0.5
0
13
12
3
7
3
1
10
4
100*

* Note: rounding error may result in % of Tonnage value not totaling 100%
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Net Wrap, 10%

Multiwall Bags (pest
& seed), 4%

Drums, 1%
Bulk Cont, 3%

Tote Bags (pest, fert
& seed) , 3%

Bale Tubes & Wrap,
40%

≤23L Cont (pest &
fert), 7%
Twine, 12%

Tote Bags (potato
seed), 13%

Silage Bunker, Pit
Cover, Top Seal, 5%
Pest Bags, 0.5%

Silage Bags, 1%

Figure 11 - Estimated Generation by Ag Plastic/Packaging (tonnes)

5.2.

Estimated Generation by Resin/Material Type

Table 5 - Estimated Generation by Resin/Material type

Resin/Material Type
LDPE & LLDPE
PP
HDPE
Mixed Plastic
Paper

Total

Annual Tonnage (est.)
277
167
64
62
26
596

% of Tonnage
47
28
11
10
4
100

13

Mixed Plastic, Paper, 4%
10%
HDPE, 11%
LDPE & LLDPE,
47%

PP, 28%

Figure 12 - Estimated Generation by Resin (tonnes)
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6.0 Implications for PEI’s Materials Stewardship and Recycling Regulations,
EC349/14
This section is primarily relevant to brand owners that are obligated by the September 2021
amendments to PEI’s Materials Stewardship and Recycling Regulations, EC349/14.
This study will be used to inform the development of a ‘product stewardship program’ (PSP) and to
measure the PSP’s progress.
The table below identifies the current (March 2022) availability of a recycling/stewardship program in
PEI for each ag plastic/packaging that formed the study scope. It also notes Cleanfarms’
recommendation to include, or not include the ag plastic/packaging in the PSP.
Table 6 - Ag Plastic/Packaging, Program Availability, and Recommended inclusion in a PSP

Resin or
material
LDPE &
LLDPE

Annual
% of
Tonnage (est.)
Tonnage
Bale Tubes & Wrap
239
40
Bunker, Pit Cover and Top Seal
28
5
Silage Bags
7
1
Pesticide Bags
3
0.5
Grain bags
0
0
PP
Tote Bags (seed potato)
75
13
Twine
74
12
Tote Bags (pest, fert, seed)
18
3
HDPE
HDPE ≤23L containers
44
7
Drums
5
1
Bulk Containers
15
3
Mixed
Net Wrap
62
10
Paper
Multiwall Bags (pest, seed)
26
4
Total
596
100*
* Note: rounding error may result in % of tonnage value not totally 100%

6.1.
•

•

6.2.

Ag Plastic/Packaging

Program
availability
Pilot
Pilot
Pilot
Permanent
Pilot
None
Pilot
Permanent
Permanent
Permanent
Permanent
None
Permanent

Inclusion
in PSP
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes

Current (March 2022) availability of Programs by Ag Plastic/Packaging
Permanent programs are in place for 111 tonnes (19 %) of the ag plastic/packaging that
formed the study scope.
o A permanent program is an industry-funded program that is available year-over-year.
Most permanent programs have a reliable funding source.
Pilot programs are in place for 348 tonnes (58 %) of the ag plastic/packaging that formed the
study scope.
o A pilot program is available on a trial basis and is usually funded by government
sources.

Product Stewardship Program (PSP)

In September 2021, Prince Edward Island’s (PEI’s) Department of Environment, Energy and Climate
Action introduced regulatory amendments to its Materials Stewardship and Recycling Regulations,
EC349/14 (the Regulations).
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The Regulations state that brand owners, or companies that supply pesticides, fertilizers, seed and
other items like silage plastics, bale wrap and grain bags to farmers in the PEI must:
•

develop a ‘product stewardship program’ (PSP) or

•

appoint an agent to operate, a ‘product stewardship program’ (PSP) on their behalf

A PSP establishes a process for the collection, transportation and proper disposal of the agricultural
plastics/packaging that are defined in the Regulation (see Section 2.3.1.1). The details of a PSP are
outlined in an application that is submitted to the Department of Environment, Energy and Climate
Action for ministerial approval.
Once the PSP is approved, brand owners can then appoint the entity that holds an approved PSP
(an agent) to operate, a ‘product stewardship program’ (PSP) on their behalf, which will allow the
brand owner to meet their regulatory obligations.

6.3.

Ag Plastic/Packaging to be included in the PSP

See Table 6.
Once implemented, the PSP will put recovery/recycling programs in place for approximately 459
tonnes (77 %) of the ag plastics/packaging identified in this study.

6.4.

Ag Plastics/Packaging to be excluded from the PSP

See Table 6.
Approximately 137 tonnes (23 %) of the ag plastics/packaging identified in this study will be
excluded from the PSP for the reasons below:
•
•

Net wrap is not identified in the list of ag plastics/packaging in Section 2.3.1.1. As well,
recycling markets do not exist for net wrap at this time.
Tote bags used for seed potato will be excluded from the PSP because anecdotal data
suggests that the vast majority of these bags are reused.
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