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Executive Summary 

Agriculture continues to be one of the highest-risk industries in Canada, with tractor 

rollovers remaining a leading cause of fatal and serious workplace injuries. Research 

consistently shows that rollover protective structures (ROPS), when used with seatbelts, 

are highly effective in preventing death and serious injury during tractor rollover events. 

Despite this evidence, a significant number of older tractors in Canada continue to 

operate without ROPS due to cost, limited availability of commercial systems for legacy 

equipment, and the low market value of older tractors. 

The Low-Cost ROPS Implementation Project was undertaken to address this persistent 

occupational health and safety risk. Primarily funded by WorkplaceNL, and delivered in 

partnership with the Canadian Centre for Rural and Agricultural Health (CCRAH), 

Memorial University of Newfoundland (MUN), and the Newfoundland and Labrador 

Federation of Agriculture (NLFA), the project evaluated whether engineered, low-cost 

ROPS could be safely fabricated by farmers using specialized designs supported by 

professional engineering oversight. 

This project formed part of a broader national initiative aimed at reducing tractor rollover 

fatalities by making CSA-compliant ROPS more accessible and affordable for older 

tractors. The Newfoundland and Labrador project served as the first large-scale field 

implementation to test the designs, fabrication instructions, farmer fabrication skills, 

engineering support processes, and promotional approach under real farm conditions. 

This project’s specific objectives were to: 

1. Engage key provincial stakeholders to ensure the program aligned with provincial 

agricultural practices; 

2. Assess the prevalence of older tractors without ROPS and farmer willingness to 

participate; 

3. Coordinate the fabrication and CSA testing of low-cost ROPS built by farmers; 

and 

4. Support extension and safety partners in promoting the program to the farming 

community. 

A multidisciplinary team with extensive experience in agricultural safety, engineering 

design, and knowledge translation led the work. Three parametric ROPS designs were 

developed to cover older tractors based on tractor weight ranges, rather than based on 

individual tractor makes and models. This approach significantly increased the potential 

coverage of older tractors while maintaining compliance with the CSA M5700 ROPS 

Static Test Standard. The designs incorporated features intended to reduce weld stress, 

improve energy absorption during rollover events, and support consistent quality by the 

fabricators. 

Strong collaboration was established between WorkplaceNL, NLFA, MUN, CCRAH, 

and provincial government representatives. Regular meetings, farm visits, and outreach 
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activities were conducted to understand farmer needs, assess equipment suitability, and 

support recruitment. Engagement confirmed that many older tractors in Newfoundland 

and Labrador remain without ROPS and that farmers generally demonstrated the skills, 

interest, and capacity to fabricate ROPS themselves, or using trusted friends or local 

fabricators. Timing was identified as an important factor, with winter months preferred 

for fabrication due to reduced farming workload. 

Eight ROPS were fabricated during the project, meeting the project’s minimum target. 

Seven units were subjected to CSA M5700 static testing, and one was installed directly 

on a tractor. Most ROPS passed testing successfully. Units that failed did so due to 

clearly inadequate weld quality rather than design deficiencies. These failures validated 

the importance of the project’s proposed remote verification and inspection process, 

which is intended to identify and correct fabrication issues before final approval. Testing 

results confirmed the overall robustness of the designs and demonstrated that minor weld 

remediation could effectively address deficiencies. 

Material costs for the fabricated ROPS ranged from approximately $457 for smaller units 

to just over $1,000 for larger designs. These costs were substantially lower than 

commercially available ROPS and were considered reasonable and affordable by 

participating farmers. Fabrication time generally ranged from 8 to 12 hours. Farmers 

reported that the process was manageable and that engineering support was accessible 

and effective. 

An independent survey conducted by MUN and NLFA confirmed a positive participant 

experience. All respondents agreed that the program improved safety awareness, met cost 

expectations, and would be beneficial to other farmers. Participants identified 

affordability, improved safety, and adaptability of the designs as key strengths, while also 

providing practical suggestions to improve fabrication instructions and clarity. 

Overall, the Newfoundland and Labrador Low-Cost ROPS project demonstrated that 

farmer-built, engineered, CSA-compliant ROPS are a feasible and effective injury 

prevention strategy for older tractors. The project confirmed strong stakeholder support, 

demonstrated measurable progress toward reducing rollover risk, and validated a scalable 

model suitable for broader implementation. The results support additional research in NL 

to fine tune the program. The results also supported further expansion of this approach as 

part of a coordinated national effort to reduce serious injuries and fatalities associated 

with tractor rollovers and to strengthen occupational health and safety outcomes in 

Canadian Agriculture. 
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Introduction 
In Canada, a leading cause of farm work-related deaths is tractor roll events, which 

account for 17% of all farm work-related deaths (CAIR, 2016). Canadian Agricultural 

Injury Reporting (CAIR) data on Agricultural Rollovers in Canada, for the period from 

1990-2001, indicated 270 farmers died, and 339 farmers were hospitalized with serious 

injuries from tractor rollovers on Canadian farms. In 2004, agriculture-related injuries in 

Canada cost $465M (SmartRisk, 2010). This includes costs arising from the use of health 

care and costs related to reduced productivity from hospitalization, disability, and 

premature death. A study of farm safety conducted in Saskatchewan observed that 64 - 69 

% of farms reported the absence of ROPS on one or more tractors (Hagel, 2013). There is 

no reason to believe that a similar situation does not exist in other provinces. Evidence 

from Sweden, Norway, Finland, and West Germany demonstrated that mandatory ROPS 

and seat belt retrofitting on all tractors virtually eliminated fatal tractor rollover deaths 

(Springfeldt, 1996). In spite of overwhelming evidence to the efficacy of ROPS in the 

prevention of death or serious injury in a tractor rollover event, North American farmers 

continue to cite the cost of retrofitting older tractors with ROPS as one of the main 

deterrents to installing this safety feature on their tractors (Sorenson et al., 2006). An 

effort to devise easily available and affordable ROPS retrofits is clearly warranted. 

This project was intended to fill an existing commercial gap that has unfortunately 

resulted in approximately one-third of all tractors in Canada still being operated without 

rollover protective structures (ROPS). The cost of commercial ROPS ($750 to $2,500) 

discourages farmers from buying ROPS for older tractors (as these older tractors may 

have a value of only about $2,000). Previous studies by the USA National Institute for 

Occupational Safety and Health (NIOSH) and the New York Center for Agriculture 

Medicine and Health (NYCAMH), as well as the Prairie Agricultural Machinery Institute 

(PAMI) and other researchers indicated that many commercial ROPS exceed farmer’s 

purchase price point and that the costs associated with a commercial ROPS 

manufacturing and retail process such as transportation, markup, and design and 

fabricator’s labour, result in a prohibitive ROPS cost for some older tractors. There are 

USA programs that are subsidizing the purchase of some ROPS on older tractors, but 

there is a significant associated cost. The program requires considerable sponsorship 

funding every year which is a heavy burden for the continuity and effectiveness of the 

program. Many interested farmers are frustrated waiting in a queue as there is not 

adequate sponsorship funding available to meet the demands of those programs. Lower-

cost ROPS that are built directly in the farm shop could significantly decrease the costs 

and increase the uptake and usage of ROPS by farmers. An intervention model where 

engineered ROPS fabrication design drawings would be provided to farmers for local 

fabrication is a very promising option as it appears to reduce the ROPS to a very 

acceptable costs of about $500. 
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With the combination of that significant farm safety need and funding support of Agrivita 

(an organization within the University of Saskatchewan), a Low-Cost ROPS project was 

initiated by the Canadian Centre for Rural and Agricultural Health. It has been 

progressing nicely. A design was developed that fits several small Massey Ferguson 

tractor models. Several key questions seemed to be resolved: (1) ROPS can be designed 

such that high stresses will be away from the welds; (2) farmers are capable of building 

quality low-cost ROPS on their farm from engineered drawings; (3) a remote inspection 

process was drafted where engineering resources would be available to ensure that the 

farmer met the Standards requirements; and (4) a process was also drafted on installing 

seat belts. While the achievements to date have been very encouraging, there is more 

work to be done.  

Initial research had indicated that only 3 or 4 ROPS designs would be required as it 

appeared a few very common tractor models may cover the majority of older tractors. 

However, data later acquired from the USA New York Center for Agricultural Medicine 

and Health (NYCAMH) ROPS program indicated that many more designs would be 

needed to cover the majority of older tractors. Four ROPS designs would only cover 21% 

of older tractors, while ten ROPS designs would only cover 31% of older tractors. While 

this is USA data, tractor trends in Canada have historically been similar enough to allow 

an assumption of similar data in Canada. This limitation of most farmers (as much as 

79%) being told that their tractor is not covered by the program would be very frustrating 

for many farmers and damage the reach and credibility of the program. However, an 

exciting discovery was made by March Engineering Consulting of Saskatoon.  Using a 

parametric design approach based on three tractor weight groupings (for example, tractor 

weights in the range of 1000 – 2000 lb, 2001- 4000 lb, and 4001 – 6000 lb vs a specific 

ROPS for each individual tractor make and model) would greatly expand the program 

coverage and credibility.  

Pivoting the existing project to parametric designs that cover all groups of tractors would 

provide Canadian farmers with a comprehensive program to effectively address the gap 

in ROPS on Canadian farm tractors and pave the way to a National Program. Three 

parametric ROPS designs had reached an initial development stage but like all new 

products, they require field testing to ensure that they are fully meeting the needs of the 

end user. Fortunately, WorkplaceNL saw the value in supporting this project to determine 

its suitability and potential modifications to best suit the needs of Newfoundland and 

Labrador farmers.  

 The positive impact of the reduction of fatalities and serious injuries on occupational 

workplace health and safety would be very significant! It would be a made-in-Canada 

applied research example that could attract International attention. 
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Methodology 
The overall purpose of the project is to equip Canadian farmers with the capability to 

economically build and install ROPS with seatbelts on all older tractors in Canada that do 

not have that safety feature. It would thereby eliminate a major cause of fatalities on the 

Canadian farm. 

This Newfoundland Labrador project is part of a larger national low-cost ROPS project 

being conducted by the Canadian Center for Rural and Agricultural Health. 

In this Methodology section, the main ROPS project and its status will be presented first 

and then the objectives and methodology of the Newfoundland and Labrador Low-Cost 

ROPS project will be presented after that. 

1. Main CCRAH Low-Cost ROPS Project 

 

1.1 SUMMARY OBJECTIVES: 

• Design and test three parametric ROPS  

• Conduct Knowledge Translation (KT) and Social Marketing Activities to educate 

farmers on the opportunity of Low-Cost ROPS 

• Facilitate farmers building 50 ROPS in at least 5 provinces over the duration of 

the project 

• Provide supporting engineering resources to assist farmers to comply with the 

ROPS Standard. 

• Initiate the Ag ROPS Canada Program and Website 

 

1.2 DETAILED ACTIVITIES 

1.2.1 Project Team 

• A highly qualified team has been assembled to conduct the project. The team 

consists of experienced researchers, design and safety engineers, and KT and 

social marketing specialists from several credible research and engineering 

organizations. 

• Dr Koehncke and Wassermann act respectively as principal investigator and 

project manager. 

• Dr Koehncke of CCRAH and Dr Cullen of Memorial University provide the 

research oversight to the project.  

• Sheldon Grywacheski, P. Eng of Grywacheski Engineering Consulting leads the 

technical engineering aspects of the project. Justin Grywacheski, P. Eng. and 

other engineers and technicians will support Grywacheski in the design, testing, 

and engineering resource for the parametric ROPS designs. The 3 engineers on 
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the project have over 80 years of experience in machinery design, development 

and testing. 

• CCRAH staff provide the KT and Social Marketing Specialists. 

• Expert meetings occur regularly to guide the program. 

 

1.2.2 Design and test three parametric ROPS  

• Designs for three tractor weight groups were developed; currently estimated to be 

(1) up to 3500 lb, (2) 3501 to 7500 lb, and (3) 7501 to 10,000 lb.  

• The designs comply with Canadian ROPS Test Standard CSA M5700. 

• The designs utilize the principles of ensuring weld locations are away from higher 

stress locations at the base and have increased weld area to achieve an extra F of S 

(factor of safety). Additionally, gussets in the upper corners create triangular 

strength to minimize bending stresses on welds at the mounts.  

• Advanced Finite Element Analysis software is used that allows the designs to be 

modeled beyond elastic deformation into the plastic deformation range. This 

principal allows energy to be absorbed in a roll over, thus decreasing stresses at 

the mounts, at the welds and other critical locations.  

• Simple drawings and fabrication instructions are being developed for all designs 

including the procedure to obtain and install a seat belt. 

1.2.3 Coordinate the fabrication of 50 ROPS by farmers in at least 5 provinces over the 

duration of the project 

• Design and build a dedicated ROPS Test Fixture to reduce the costs of testing 

many multiple ROPS to a cost that is affordable to the project 

• Educate the cooperating provincial farm safety personnel in each province about 

the program and the social marketing benefits of this ROPS Program 

• With the help of the provincial farm safety personnel, promote the program 

widely to farmers in their province and recruit farmers to participate in the 

program 

• Provide instructions and drawings to the farmers as well as access to an engineer 

‘hot-line’ resource to answer questions that occur during the on-farm fabrication 

process 

1.2.4 Provide engineering resources to assist the farmers to meet the applicable 

Standards. 

• Finalize a step-by-step guideline including a checklist for farmers to follow to 

meet requirements  
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• After farmers have completed their installations, do some on-site visits to confirm 

that all instructions are understandable and practical 

• Include guidance on any provincial regulatory and legal questions. 

• Determine if a special insurance program/premium is required. 

1.2.5 Establish the National Ag ROPS Canada Program 

• Webpage design – develop the AgROPSCanada website, test it with participating 

farmers and have other websites link to it 

• Establish an engineer hot line to respond to famer inquiries and to coordinate the 

certifications and labels 

• Design the systems needed for the Program to sustain itself 

• Establish a clear process for farmers to follow based on the following: 
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AgROPSCanada Program Process

1.       Promotion of ROPS

•         General ROPS Info

•         Importance of ROPS

•         Where to go for Answers

2.       AgROPSCanada Program Options

•         General

•         OEM ROPS

•         Aftermarket ROPS

•         Bolted ROPS

•         Welded Low Cost ROPS

3.       Tractor Fit to Program

•         Weight

•         Axle shape

•         Possible Obstructions

•         Fabrication Capabilities

•         Agreement to follow plan

4.       Build ROPS

•         Fabrication Instructions

•         Order Materials

•         Cut and Weld Materials

•         Install ROPS

•         Install Seat Belt

5.       Remote Verification

•         Complete Checklist and Pictures

•         Engineer Reviews

•         Modify or Rebuild or Approval

6.       ROPS Label

•         Recognized by OHS as compliant
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2. Newfoundland and Labrador Low-Cost ROPS Project 

 

This project is the first significant “field test” of the ROPS Designs, Fabrication 

Instructions and the Promotional Material that has been developed by the main 

project. The planned objectives were broken into the following 4 deliverables. 

 

2.1 Meet regularly with all stakeholders to optimize project activities 

 The ability to understand the specific needs of the Newfoundland and Labrador 

farmer is paramount to the success of this project. Although most Saskatchewan 

personnel have agricultural roots, there is significant differences between the 

agriculture of the two provinces. Hence the need to understand and build strong 

relations with the farmers and their ‘circles’ was very important. With Dr Cullen as 

the first connection point, the team targeted to also build connections with 

WorkplaceNL, the Newfoundland and Labrador Federation of Agriculture, the 

Occupational Health and Safety Division of the Department of Government Services 

and the Department of Forestry, Agriculture and Lands. 

 

2.2 Assess older NL tractors without ROPS and determine farmer openness to build their 

own ROPS 

Once relations were built with the various stakeholders, meetings were planned to 

visit farmers events and farms to view the tractors being used and the farmers 

openness to participating in the project. Several farmer meetings were attended and 

project personnel then began gathering data on the tractors and recruiting volunteers 

to participate. Note that farmer’s names are not included in this report to respect 

University protocol of the confidentiality of volunteers. 

 

2.3 Coordinate the build and certification of 8 - 20 ROPS in NL 

This was the primary activity of this project. Once farmers were recruited, the 

research team needed to determine if the tractor would accommodate one of the three 

ROPS designs. The axle geometry was very important to ensure it would properly fit 

the ROPS mount system.  ROPS would be tested to CSA M5700 ROPS Static Test 

Standard to determine quality of the fabrication and verify compliance with the 

design. The Test Standard has 4 components. Load are applied in sequence: rear push, 

downward crush, side push and 2nd downward crush (Figure 1 and 2). The calculated 

requirements are dependent on the mass of the tractor (Figure 3). Additionally, the 

standard operator zone cannot be encroached by the simulated ground plane or the 

ROPS.  
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Figure 3. Typical Graphs from a CSA ROPS Test 

 

Participating farmers were given Fabrication Instructions similar to those illustrated 

in Appendix 1. In addition to the testing, the time to build and cost of materials would 

be recorded, and the difficulty of the fabrication would be assessed. 
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2.4 Assist NL extension personnel to market the program 

Wassermann and CCRAH staff would be available to assist NL farm safety 

personnel, if needed. Wassermann had several visits to farm events planned and gave 

NL safety personnel feedback on all material that was developed.  

  



16 
 

Results and Discussion 

Activity 1: Meet regularly with all stakeholders to optimize project activities 

Excellent communication occurred between CCRAH staff and NL stakeholders. NL 

Stakeholders included WorkplaceNL personnel, Newfoundland Labrador Federation of 

Agriculture (NLFA) General Manager, Board Members and their AgriCare Coordinator, 

Kylie Stokes, M.A.C.P., the Department of Forestry, Agriculture and Lands Manager of 

Research, and 4 other staff who were part of a farmer meeting. 

Regular video meetings were held, complemented by 4 in-person visits to Newfoundland 

and Labrador by the project’s lead engineer, Wassermann. 

Dr Koehncke and Wassermann first traveled to NL in December 2023. Meetings were 

held with Dr Cullen at MUN, representative of the Department of Forestry, Agriculture, 

and Lands, and representatives of the OHS Division of the Department of Government 

Services. Then Wassermann travelled to Corner Brook to meet with the NLFA 

representatives. The project plans were shared, feedback was received and all parties 

were supportive of the project proceeding.   

Wassermann again traveled to NL to attend the NL Fruits and Vegetable Growers annual 

conference in Gander on March 5 and 6th, 2024 which had an attendance of about 60. He 

presented a PPT presentation which was well received and it was posted on the Fruits and 

Vegetable Grower’s website. He also operated a booth with a display through the entire 

conference and distributed 2 different brochures on the project to interested attendees. He 

held discussions with the NL Department of Agriculture representatives and other 

stakeholders at the conference. 

In July 2025, Wassermann travelled to Goose Bay to attend a farmer meeting and to also 

visit 2 farms with prospective ROPS builds.  In October 2025, he traveled to St John’s to 

meet with WorkplaceNL and to Corner Brook to meet with NLFA. He also visited 

farmers in Lethbridge, Cormack and Corner Brook. 

Ms. Stokes was an extremely important and active contributor to the project and is 

aggressively promoting this ROPS initiative in NL. Ms. Stokes provided direct 

connections between the farmers from across the province to the CCRAH personnel. 

During the project she obtained funds to partially support the farmer’s fabrication costs 

and some of Wassermann’s travel costs, which was a tangible confirmation of NLFA’s 

farmer members support of this ROPS Initiative. She is committed to supporting this 

initiative into the future. NLFA General Manager met with Wassermann several times to 

also confirm the organization’s leadership support of this project. 

A conference call followed by an in-person visit with Dr. Kim Cullen, Ms. Stokes, and 

the project team, occurred in October 2025 to finalize a plan for a Memorial University 
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(MUN) Research Associate, Jacob Sargent, to independently survey participating farmers 

following ROPS fabrications. This assessment (Appendix 2) would evaluate farmer 

experiences, perceptions of the program, and support future research outputs. 
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Activity 2. Assess older NL tractors without ROPS and determine farmer openness 

to build their own ROPS 

Background research was conducted in collaboration with NLFA to better understand 

farmer perceptions, acceptance, and historical use of ROPS in Newfoundland and 

Labrador. Ms. Stokes continued to lead outreach and engagement activities to assess 

farmer interest and readiness. 

In July 2025, Wassermann visited Goose Bay farms with Ms. Stokes and representatives 

from the NL Department of Forestry, Agriculture and Lands. This was useful to do on 

site visits and have candid discussions with Labrador farmers. The tractors on those farms 

were suitable for this ROPS program and the farmers demonstrated suitable capability to 

build the ROPS themselves or if not, to use a ‘friend’ with suitable welding/fabrication 

capability. 

In October 2025, Wassermann visited 3 farmers in Cormack, Lethbridge and Corner 

Brook. Feedback was positive from those farmers and they confirmed their commitment 

to go ahead with ROPS builds. Three other farm visits were planned but were cancelled 

due to ever changing farmers schedules. 

The visits also confirmed that program promotion is most effective outside peak farming 

seasons, with July and winter identified as appropriate times for engagement.  

Throughout the project Ms. Stokes had several communication activities to recruit 

farmers. A group of farmers was recruited from various locations as shown in Table 1. 

Note that names remained confidential as per University guidelines for project 

volunteers. 

However, as the project deadline approached, about half of the participants surprisingly 

withdrew. It will be useful to better understand the reason, but there was no time 

available before the end of the project and researchers needed to be cautious with their 

communications as volunteers to University projects can withdraw at any time without 

giving a reason.  
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Table 1. Recruited Farmer Locations and Follow Through 

 

 In the discussion with Dr Cullen, she confirmed that her Research Associate would 

conduct surveys of all participating farmers to determine their assessment of the Low-

Cost ROPS Program and its usefulness as a tool to improve the safety of their farm. 

Assessment activities were led in close collaboration with NLFA and the results are 

presented in Activity 4 section. 

 

 

  

Farmer Location Final Action on ROPS Fabrication 

Goose Bay Withdrew 

Goose Bay Withdrew 

Pasadena Built 1 for testing 

Corner Brook Built 3 for testing 

Lethbridge Built 1 for testing and 1 for tractor installation 

Cormack Built 2 for testing 

Robert’s Arm Withdrew 

St Albans Withdrew 

Codroy Valley Withdrew 

Final Result 7 Built for Testing and 1 Installed on a 

Tractor 
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Activity 3. Coordinate the build and certification of 8 - 20 ROPS in NL 

Three ROPS designs were available for tractors up to 3500 lb (2X2), up to 7500 lb (2X4) 

and up to 10,000 lb (2X6) (Figure 4). 

 

Figure 4. ROPS Designs (left to right): 2 x 2, 2 X 6, 2 X 4. 

In the end, 8 ROPS were built by NL farmers which met the project minimum 

requirement, although more farmers had initially volunteered and more ROPS were 

expected. Nevertheless, there was a good sample that provided useful results. 

Table 2. ROPS Test Results 

ROPS 

ID 

ROPS 

Size 

Notes Results 

NL-1 2 X 2 ROPS sent for test with mount plates 

unattached so project staff welded them 

Passed Test 

NL-2 2 X 2 ROPS sent with posts 16 deg back slope 

instead of proper 12 deg 

Passed Test 

NL-3 2 X 4 Received with very light weld on mounts and 

some welds were cracked on receipt of ROPS 

Failed Test as welds 

were cracked before 

testing 

NL-4 2 X 2 Received with very light welds on mounts that 

were cracked, project staff repaired  

Passed Test 

NL-5 2 X 6 Received with very light welds on mount 

plates and some welds were cracked on receipt 

of ROPS 

Failed Test as welds 

were cracked before 

testing 

NL-6 2 X 2 Received with light welds on mount plates that 

were cracked so repaired   

Passed test 

NL-7 2 X 2 Required modified mounts to fit tractor Installed on Tractor 

NL-8 2 X 2 Required modified mounts to fit tractor but 

still in shipping yet and has not yet arrived for 

testing 

Will be tested on 

arrival 
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While 2 failed ROPS may indicate concern, it actually reinforced the strength of the 

proposed process. The ROPS that failed had very light welds and these would not have 

passed the remote inspection that is part of our process. If a remote inspection would 

have been conducted, and pictures of these welds were received, the farmer would have 

been required to reweld the mount plates to suitable quality before a ROPS label would 

be issued.  

It was promising that only the very obvious light welds failed. All of the ROPS, that were 

repaired by CCRAH, were done with intentionally average welds but they still passed the 

CSA ROPS test. This demonstrated the robustness of process starting with designs that 

do not require high quality welds and the remote inspection process to ensure the welds 

and overall fabrication met the required quality standard. 

Further, the survey indicated that better instructions were recommended. That is easily 

remedied as the revised Fabrication Instructions will have pictures inserted so farmers 

have a clearer picture of acceptable welds. There is also consideration of shooting a video 

that would give guidance to the fabricators. 

Also, of value was the results of parallel work that occurred in Saskatchewan where 6 

ROPS had been built and all of those passed the CSA ROPS test. 

The cost of ROPS was naturally of considerable interest. All 2025 ROPS materials costs 

are shown in Table 4.  

Table 4. Material Costs of Farm Built ROPS 

ROPS SIZE Tractor Weight MATERIAL COST 

2 X 2 Up to 3500 lb $457 - 623 

2 X 4 3501 to 7500 lb $916 

2 X 6 7501 to 10,000 lb $1023 

 

In general, these costs are still significantly less than commercial ROPS, but more than 

the initial goal of 25% of commercial ROPS. Costs appear to be closer to 40% of 

commercial cost which is still a significant saving for farmers who are handy at 

fabrication. To ensure farmers are able to make the best financial choice for their 

situation, CCRAH will include commercial Original Equipment Manufacturer (OEM) 

and after-market ROPS options on its website. 
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Activity 4. Assist NL extension personnel to market the program 

 

Excellent relations continued to grow with NL Federation of Agriculture and NL 

Department of Forestry, Agriculture and Lands throughout the project. It was clear that 

the provincial extension personnel are very important to connect with the farmers of this 

province. 

The trip to Goose Bay allowed Wassermann and Stokes to meet 4 key Department of 

Forestry, Agriculture and Lands staff including one who reports directly to the Deputy 

Minister. This will ensure the details of this program are understood, accepted and 

promoted by this department alongside the NLFA promotion. 

Ms. Stokes has agreed that the ROPS Program will be one of her top long-term priorities 

and that she will be able to work in a complementary role with WorkplaceNL and MUN. 

This will ensure this ROPS initiative has an on-going thrust from NL Safety 

Professionals long after this initiation research project is complete. 

Promotional literature and brochures were developed and circulated through NLFA social 

media channels with promising uptake by the farmers. Appendix 3 provides a few 

examples. Early uptake and farmer response indicated strong interest and effective reach 

of the promotional efforts. 

The MUN Research Associate will also be a great resource to promote this ROPS 

initiative through the university extension programs. 

In May 2025, there was a poster presentation on the project at the SK WCB 

Compensation Institute Conference in Saskatoon where about 150 attended. Interest was 

very high. A poster presentation was also given at the International Society for 

Agricultural Safety and Health (ISASH) conference in June 2025 in Maine USA with 

about 135 attending from Canada and USA. 

To assess the Low-Cost ROPS project, a survey was conducted by MUN and NLFA 

personnel, independent of CCRAH engineers and personnel, to document the honest 

experiences of Newfoundland and Labrador farmers who participated in actual low-cost 

ROPS fabrications. Five farmers, who performed the ROPS fabrication process, 

completed the survey. A report was prepared and is included in Appendix 2. 

Survey results indicated a highly positive overall experience. All respondents agreed that 

fabrication costs met expectations, engineering support was adequate, the process 

positively influenced their attitudes toward safety, and access to ROPS design materials 

would be beneficial to other farmers. Most participants reported that fabrication was 

straightforward and could be completed within one to two working days. 
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Participants rated their overall experience as excellent (60%), good (20%), or average 

(20%). The majority identified winter months as the preferred time for ROPS fabrication, 

reflecting seasonal workload considerations and access to indoor workspaces. 

Open-ended responses highlighted cost-effectiveness, improved safety, and adaptability 

of the designs as key benefits. Challenges identified included the labour-intensive nature 

of fabrication, the need for adequate welding skills, and logistical considerations related 

to material preparation and transportation for testing. Participants also provided 

constructive suggestions for improving clarity of fabrication documentation. 

Overall, the survey findings confirm that the low-cost ROPS initiative was well received 

by participating farmers, enhanced safety awareness, and demonstrated the feasibility and 

value of farmer-built, engineered ROPS as a practical strategy for reducing tractor 

rollover risk. 
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Summary and Conclusions 
 

➢ The project answered several important questions that will ensure the Low-

Cost ROPS program will be a good long term fit for NL farmers. 

➢ All ROPS that were submitted for testing passed except for the few that had 

very light welds. The remote inspection system would identify these and 

require remediation before approving them.  

➢ The cost of ROPS ranged from $457 for 2 X 2 ROPS to $1023 for 2 X 6 

ROPS. Although this is more than the initial goal of 25% of commercial 

ROPS costs, the farmer participants felt the cost of these ROPS was still 

reasonable, and affordable and the program is especially valuable for tractors 

where ROPS are not available. 

➢ The farmers who did build ROPS felt that, although the program could use a 

few improvements, it was a good program. 

➢ Most farmers indicated that it took them 8 to 12 hours to build the ROPS but 

the answers ranged from 4 to 20 hours. 

➢ The ROPS design has mounts that were intended to be universal but some 

tractors were identified that did not accommodate those mounts. An 

alternative mount design was designed that will likely accommodate those 

tractor types. It will need to be tested to determine its suitability and strength. 

➢ About half of the farmers, who had initially committed to build ROPS, 

decided to withdraw. More research is required to understand their reasons 

considering the positive feedback from those farmers who built ROPS. 

➢ Overall, the results of this study indicate the NL ROPS fabrication project was 

successful. Participants reported that the ROPS were affordable, generally 

straightforward to build and were supported by adequate engineering 

oversight. The project also positively influenced participants attitudes towards 

safety and demonstrated the potential of Low-Cost, farmer-built ROPS as a 

strategy for improving farm safety outcomes. 
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Appendix 1: Fabrication Instructions for a 2 X 2 Low-Cost ROPS  

IMPORTANT – The following is for Illustration only and not to be used to 

build a ROPS. To build a ROPS, one must be enrolled in the Ag ROPS 

Canada Program; email: agropscanada@usask.ca.  
Slide 1 

 

LOW COST ROPS

INTERMEDIATE TRACTOR ROPS
2X2 MAIN POST

Tractors up to 3500 lb

FABRICATION INSTRUCTIONS

August 2025

DRAFT

 

Slide 2 

 

CONGRATULATIONS

• Your work on ROPS is making your tractor operation safer

• And you are helping develop a program to help other farmers have 
safer tractor operation

• Well done !
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Slide 3 

 

INTRODUCTION

• Two Post ROPS  - For rear, side and top operator 
protection.

• Mounted on axle.

• Post tilted rearward for side vision.

• Designed for farmer with competent fabrication and 
welding skills or who have access to these skills.

• All Steel material spec to match CSA GS40.21, ASTM 
500 or equivalent

• ROPS needs remote inspection by USask on 
completion of fabrication

• Seat belts are an important required part of the ROPS 
protection system.

 

Slide 4 

 

LOW COST ROPS Agreement Summary:

1. These Instructions and Drawings have been developed to allow the 
approved user to properly build a ROPS for their tractor that meets 
Canadian Safety Standards and Provincial Regulatory Guidelines.

2. These Instructions are strictly only available for the approved user (and 
helper) who agrees to the Terms and Conditions specified by the University 
of Saskatchewan (USask) Low Cost ROPS Agreement. Instructions and 
Drawings must not be shared, redistributed  or given to anyone else. 
Anyone who has these Instructions and are not the approved user, must 
notify the USask contact Jim Wassermann immediately 
(Jim.Wassermann@usask.ca)  to receive remedial instructions.

3. The approved user must provide the required follow-up checklist 
documentation and pictures for engineering review after fabrication is 
complete to confirm that proper procedures were followed.

4. Provided the Instructions and Agreement were followed properly, USask
will provide the approved user with a ROPS LABEL to attach to the ROPS 
that demonstrates that the fabricated ROPS meets the CSA ROPS Standards.

5. In addition to building and installing the ROPS as specified in these 
instructions, the approved user must use all other tractor and machinery 
operation safety precautions including seatbelts when operating the tractor. 

6. ROPS are only for use in Canada.

 

 

 



28 
 

Slide 5 

 

SUMMARY 
OF STEPS
- details of each 
step are in the 
following pages

Install
Bolts ROPS in place tightening bolts to proper torque

Drill holes and attach seatbelt to the seat

Weld Weld all components in place

Tack Tack weld  and check dimension

Position
Bolt Plates Onto Axles

Position posts on plates and  beam on posts

Holes in mount 
plates

4 round holes for bolts

Square hole for stub post 

CUT
CUT TUBING (HSS) Posts and Beam

CUT MOUNT PLATES

ORDER MATERIAL 
SELECT AND ORDER MATERIAL

TUBING – PLATE – CSA G40.21 or ASTM 500
BOLTS 5/8 inch Grade 5 or 8

Assess if ROPS will fit Axle shape, post clearance, width, height, mount, fenders

 

 

Slide 6 

 

Will ROPS FIT your Tractor ?

• Mount to axle – Axle should be square or rectangular. The 2 (upper and lower) 
mount plates need to clamp the axle tightly. Usually there are indents in the axles 
for the fender mount bolts. Bolts holes in ROPS mounts should be located to fit 
indents in axle if possible. Fender will usually need to be removed but can then 
be reconnected to the mounts or square U-clamped to posts. (Note: Never drill 
holes in ROPS posts)

• Width –It should be as wide as possible – ideally, tight against the insides of the 
fenders. ROPS should be at least 30 inches wide. If it is less, contact USask.

• Height – ROPS must be high enough to protect Operator’s head. Therefore, the 
top of lower seat (butt) cushion must not be more than 36 inches above top of 
axle to ensure 6 ft posts are over the head. If cushion is higher, contact USask.

• Vertical Clearance for Posts – Obstacles inside the fenders such as tool boxes may 
need to be relocated to allow posts to fit.
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Slide 7 

 

IMPORTANT TIPS BEFORE YOU START
• You must purchase your steel from a supplier who can provide the specified 

steel (CSA GS40.21, ASTM 500 or equivalent)

• The length of all steel posts and top beam is important – measure twice 
and cut once

• The posts must tilt back 11 degrees – this means the top of posts must lean 
12-14 inches back from the bottom of the post

• The bottom of the long posts need to be cut at that 11 degree angle so they 
align with the mounts on the bottom 

• The mounting plates bolt hole and square hole locations will need to 
custom fit to your axle (Instructions are given)

• Mount bolts must be 5/8 inch Grade 5 or 8 and of adequate length

 

Slide 8 

 

SELECT& 
ORDER 
MATERIAL
CUT

MATERIAL CSA GS40.21 44W 
OR ASTM 500

Copying or Redistribution Not Permitted
The Low Cost ROPS set out in these plans is 

under development. These plans are only 

intended to be used by farmers, who are part of 

this research program, and are only to be used 

as instructed by the research project personnel. 

Use by anyone else is strictly prohibited. 

These plans are the property of the University of 

Saskatchewan and may not be copied or 

otherwise shared or redistributed without the 

express permission of the University of 

Saskatchewan.

The Low Cost ROPS design set out in these plans is under 

development. These plans are only intended to be used 

by farmers, who are part of this research program, and 

are only to be used as instructed by the research project 

personnel. Use by anyone else is strictly prohibited. 

These plans are the property of the University of 

Saskatchewan and may not be copied or otherwise 

shared or redistributed without the express permission 

of the University of Saskatchewan.

NOTESQTYPART NUMBERITEM #

2X2X0.25 HSS - 10 INCH22X2_45_UPPER_GUSSET1

2X2X0.25 HSS - 56 INCH22X2_REAR_POST2

2X2X0.25 HSS –70.5 INCH22X2_MAIN_POST3

2X2X0.25_HSS - 48 INCH12X2_TOP_BEAM4

0.5 in X 8 in X TBD PLATE2TOP_PLATES6

0.5 in X 8 in X TBD PLATE2BOTTOM_PLATES7

0.25X1.5X TBD PLATE4SPACERS8
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Slide 9 

 

SELECT 
ORDER 
MATERIAL
CUT

The Low Cost ROPS set out in these plans is 

under development. These plans are only 

intended to be used by farmers, who are part 

of this research program, and are only to be 

used as instructed by the research project 

personnel. Use by anyone else is strictly 

prohibited. 

The Low Cost ROPS set out in these plans is 

not intended for use with and should not be 

mounted on any tractor with a weight 

exceeding 7,500 pounds

These plans are the property of the University 

of Saskatchewan and may not be copied or 

otherwise shared or redistributed without the 

express permission of the University of 

Saskatchewan.
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Mount Preparation

• The mount that fits your tractor will likely need to differ from the drawings of the example mount on the 
next page

• All mount plates are 8 inches wide X ½ inch thick plate material but length may vary from the drawing 
depending on your tractor axle; it should be 6.5 inches + axle depth (Example a 5 inch axle depth requires 
an 11.5 inch mount length)

• The 4 bolt hole locations will depend on your tractor’s axle depth dimension and configuration, and make 
use of any existing indents in the axles

• Bolt holes should be at least ¾ inch away from edge of plate or from square holes

• The 2 front bolt holes should be ¾ inch back from front of plate and be directly ahead of the front of the 
axle

• The 2 back bolt holes should be directly behind the back of the axle

• Side-to-side, the bolt holes centres should be 3 ¼  inches, apart unless the axle has existing indents for 
bolts; then the bolt hole pattern should match the existing indents but be as close as possible to 3 ¼ in

• Square holes for stub posts are 2 1/16 inches wide and 2 ¼ inches deep:
• Front to back, the bottom plate square hole should be directly behind the axle and the top mount 

hole should be back (about ¾ to 1 ¼ inch) so that posts slant back at a 11 degree angle (top of 6 ft 
posts should be 12-14 inches back from vertical)

• Side-to side, the square holes should be as close to inside of fender as possible
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Slide 11 

 

EXAMPLE 
MOUNTS
Exact 
Dimensions 
will vary 
depending on 
your tractor 

OPTIONAL METHODS OF 
CUTTING PLATES

1. LASER

2. PLASMA

3. CUTTING DISC
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EXAMPLE MOUNTS

Exact Dimensions 
will vary depending 

on your tractor

5/8 inch Grade 5 or 8 Bolt

WASHERS

USE PROPER TORQUE ON NUTS

TOP PLATE

BOTTOM PLATE
SPACERS

REAR 2X2 POSTMinimum
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Slide 13 

 

BOLT MOUNT PLATES TO AXLE

INSERT 2X2 STUB POST INTO 
SQARE HOLES IN MOUNT PLATES 

(24 in ABOVE TOP PLATE)

TACK WELD

CLAMP MAIN POST TO STUB 
POST

ENSURE POSTS LEAN BACK 
11 DEGREES 

(12-14 INCHES from VERTICAL)

48 in
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POSITION TOP BEAM

MEASURE MAIN POST WIDTH 
TOP AND BOTTOM

CHECK SQUARENESS

TACK WELD POSTS TO 
MOUNT PLATES 
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Slide 15 

 

TACK WELD POSTS TO 
MOUNT PLATES 

TACK WELD UPPER 
BEAM

POSITION UPPER 
GUSSESTS AND TACK 

WELD
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TACK WELDED ROPS 
CAN BE 
REMOVEDFROM 
TRACTOR FOR EASE 
OF WELDING

FULLY WELD ROPS 
STRUCTURE TO 
FOLLOWING WELD 
PRINT
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Slide 17 

 

WELD PRINT 
INSTRUCTIONS

The Low Cost ROPS design set out in these 

plans is under development. These plans are 

only intended to be used by farmers, who are 

part of this research program, and are only to be 

used as instructed by the research project 

personnel. Use by anyone else is strictly 

prohibited. 

These plans are the property of the University of 

Saskatchewan and may not be copied or 

otherwise shared or redistributed without the 

express permission of the University of 

Saskatchewan.
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Installation
• Slide compete welded ROPS on axle 

from rear.

• Spacer used to help installation on 
tractor; allows for easy safer 
placement of ROPS on tractor axle.

• Once ROPS is in place install spacers 
under axle and above bottom plate

• Install bolts and torque 

• Grade 5 - 115 ft-lbs (155 Nm)

• Grade 8 – 160 ft-lbs (215 Nm)
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Slide 19 

 

SEAT BELT

• Purchase Seat Belt from 
Industrial/Automotive/ Agricultural parts 
supplier

• Attach to sturdy location on seat 
• Use any existing holes of adequate diameter and 

suitable location or drill ½ inch holes in suitable 
location 

• Use bolts provided with seat belt or 7/16 
inch bolts

• Ensure all Operator’s wear Seat Belts 
whenever operating the tractor
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INSPECTION & FABICATION CHECK LIST

• Complete fabrication check list (provided 
separately) along with pictures and send to 
the USask ROPS Research Project

• Wait for USask to review check list and 
pictures and if acceptable, to issue a     
ROPS LABEL
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Appendix 2: Memorial University Survey Report of Participating Farmers 
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Appendix 3: Social Marketing Material 
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