
Vineyard Wind Blade Event – Initial Environmental Analysis 
 

Executive Summary  
 
Introduction 
 

Following the blade event at the Vineyard Wind project on July 13, 2024, GE Vernova retained Arcadis US, Inc., a 
global engineering and environmental consultancy firm, to perform an initial assessment of environmental 
considerations associated with the presence of the blade debris in the water and along the shoreline. Arcadis used 
a common and widely accepted methodology (called a Conceptual Site Model or CSM), consistent with 
Massachusetts guidance, that evaluates 1) locations and characteristics of the blade debris, 2) potential receptor 
groups (human and aquatic) and pathways for contact/uptake of the materials, and 3) an indication of potential 
adverse conditions or risks.   The analysis also considered the Material Safety Data Sheets (MSDSs) for the blade 
constituents. 

 
Initial Findings 
 
Based on their initial evaluations, the Arcadis report notes: 
 

• The current primary potential risk is injury to people who may physically contact the blade debris, (such as 
shards of fiberglass) on public beach and shoreline areas. 

• The blade materials and debris in their final product state are considered inert, non-soluble, stable, and non-
toxic, akin to materials that can be found in textiles, boat construction and the aviation industry. This applies 
to debris that has been observed on shore and which remains submerged at this time.  

• The same final state materials do not require any specific environmental management and are considered 

non-hazardous and classified for landfill disposal, when retired. (For the blade at issue here we will work with 

Vineyard Wind to identify a specific disposal plan.) 

• The report notes there are no PFAS containing materials used in the manufacture of the blade itself or in the 

foam, fiberglass, wood or coating. There are multiple small Aerodynamic add-ons attached to the root end of 

the exterior of the blade (a common application in the industry) that contain PTFE, commonly referred to as 

Teflon, which is one of a broad set of chemicals categorized as PFAS and approved by the FDA for use in 

contact with food, potable water, and pharmaceutical products. The PFAS content in the aerodynamic add-

ons account for 0.00005% of the total weight of the blade. At least 67 of 240 add-ons are visible as attached 

to the blade, and additional add-ons may be present on parts of the blade that are not currently visible. 

• To safeguard against contact with the debris, a dedicated Hotline (833-609-5768) and Online reporting (click 

here) tool are operational, allowing members of the public to report debris sightings, enabling safe collection 

and support accurate inventorying of the materials. 

 
Anticipated Next Steps 

 
The report identifies further evaluations concurrent with continued debris recovery efforts to advance the overall 
Conceptual Site Model initial risk assessment outcomes, including:  
 

https://nantucket-ma.gov/3171/Vineyard-Wind-Turbine-Blade-Crisis
https://nantucket-ma.gov/3171/Vineyard-Wind-Turbine-Blade-Crisis


• Ongoing debris recovery measures near the turbine itself, as well as along the shoreline  

• A detailed inventory of the debris recovered to date, focusing on the type, weight, and size of the materials. 

• Expansion of the CSM consistent with standard planning and assessment activities for human health and 

ecological risk assessments, in terms of potential current and future receptors, exposure routes, and pathways. 

As part of this, supplemental data needs may be identified and will be addressed, possibly including additional 

material testing. 

We are also coordinating with Resolve Marine, a global leader in maritime response and recovery, on efforts to 
detach the remaining segment of the affected blade from the main turbine. This initiative would be done in 
coordination with Vineyard Wind, the Department of Interior’s Bureau of Safety and Environmental Enforcement 
(BSEE), and state and local officials. 

 
### 

 
 

  



 

Vineyard Wind Blade Event – Initial Environmental Analysis 
Prepared by Arcadis US, Inc. 

 

1. Introduction 

Concurrent with the immediate actions implemented following the blade event at Vineyard Wind on July 13, 2024, 

GE Vernova engaged Arcadis US, Inc. (Arcadis) to support an initial assessment of environmental considerations 

associated with the presence of the blade debris in the environment. Arcadis is a global engineering and 

consultancy firm with a significant presence in the environmental market in the US.  

This document provides a preliminary summary of the activities and findings and will be supplemented as the blade 

recovery continues, and additional environmental assessment and evaluation activities are advanced. 

2. Objective 

Based on available information, initial assessment activities considered potential near-term effects to human health, 

public welfare, safety and the environment related to the discharge of blade components, materials, and debris into 

the environment. Information related to the blade event incident and response actions, specifications related to the 

products used in the manufacture of blades (including safety and environmental data), and the overall environmental 

setting and current uses has been considered.  

3. Methodology 

3.1 A common and widely accepted approach to evaluate a release to the environment is to use a Conceptual 

Site Model (CSM). This is a management tool cited in the Massachusetts Contingency Plan (MCP 310 CMR 

40.000), with the following definition: 

“… a site-specific description of how contaminants entered the environment, how contaminants have been 

and may be transported within the environment, and routes of exposure to human and environmental 

receptors that provides a dynamic framework for assessing site characteristics and risk, identifying and 

addressing data gaps and managing uncertainty, eliminating or controlling contaminant sources, 

developing and conducting response action strategies, and evaluating whether those strategies have been 

effective in achieving desired endpoints…” 

3.2 The initial CSM provides a framework to organize available information, establish initial hypotheses, and 

guide ongoing and future evaluation and mitigation activities as needed. It is a non-static document and will 

evolve as more information becomes available.  

3.3 To initially construct the CSM a variety of data sources were considered, including: 

• Understanding the nature of the debris released to the environment and subsequent movement and 

dispersion. 

• The overall physical site setting of the areas affected by the debris. 

• Engineering and technical information to understand the types and weights of materials used to 

manufacture the blade. 

• Manufacturer/Supplier-issued Material Safety Data Sheets (MSDSs) for the materials used during 

blade manufacture; and blade sampling and analysis performed in September 2012 of a final end 

product the blade to support waste disposal decision making. The blade was located at the Gaspe, 

Canada manufacturing site (where the Vineyard Wind blade also originated). In 2018 a retired blade 

at the LM Wind facility in Grand Folks, ND (slightly different in size and composition compared to the 

Vineyard Wind blades, but still representative of a typical blade construction) was characterized to 



 

support landfill disposal. A copy of the waste profile form prepared and executed by LM Wind Power 

supporting disposal of the blade as non-hazardous solid waste is included in Appendix C. 

4. Blade Construction 

4.1 The final weight of this particular 107-meter-long blade is approximately 52,000kg. A cross-section view of 

a typical turbine blade is provided in Appendix A. 

4.2 There are 33 different materials involved in the production of a turbine blade, from the most basic common 

household adhesives to the more complex industrial materials used to build the blade. Safety Data Sheets 

(SDSs) for the blade materials have been compiled and will be provided by GE Vernova under separate 

cover. 

4.3 During the blade manufacturing process, as indicated on the SDSs, some of these materials require 

specialized engineering and safety controls to produce the final end-state blade. The end-state blade itself 

is considered inert with a construct including fiberglass, semi-rigid foam, and polyester resins. The materials 

used in blade production are also materials that are commonly found in textiles, boat construction and the 

aviation industry as shown in Appendix B. These stable physical and chemical properties are also the basis 

for the acceptance of the blades for landfill disposal once retired, as non-toxic, non-hazardous, solid waste 

materials. (https://astswmo.org/files/Resources/Hazardous_Waste/2022-11-Wind-Turbine-Blades-Fact-

Sheet.pdf) 

5. Preliminary EHS Assessment Findings 

The initial CSM is provided in Table 1 at the conclusion of this report. The manufactured blade materials, in their 

end-product state (and those materials that have been and will be recovered going forward) are considered inert, 

stable, non-toxic, and non-hazardous. Further evaluations will consider the potential for degradation of the residual 

blade materials that remain in the environment and potential exposure routes and other fate and transport 

mechanisms. Section 7 below identifies further evaluation steps concurrent with debris recovery efforts (e.g., 

literature review, data collection, and modeling) to advance the overall CSM and risk assessments. 

As the CSM advances, potential effects on human health and the environment will be considered and advanced, 

likely including scientific literature review, research, site-specific data collections and evaluations. 

6. Assessment of PFAS  

There are no PFAS-containing materials used in the manufacture of the blade itself. However, there are small 

Aerodynamic add-ons attached to the root end of the exterior of the blade (a common application in the industry) 

that contain PTFE, commonly referred to as Teflon, which is one of a broad set of chemicals categorized as PFAS. 

PTFE is a large molecular weight material that is highly stable and won't degrade under typical environmental 

processes. The USEPA does not regulate PTFE like it does other smaller molecular weight PFAS and the material 

is approved by the FDA for use in contact with food, potable water, and pharmaceutical products. Additionally, 

scientists have evaluated PTFE and found it to be safe as compared to other PFAS in other products. 

(https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4035). 

Further: 

• The Aerodynamic add-ons are injection-molded thermoplastic pieces approximately 15cm x 20cm in size. The 

PFAS material is contained within the thermoplastic piece. 

• The Aerodynamic add-ons are included to improve efficiency performance of the blade. They are a common 

feature on blades across not only the wind industry but also the aviation industry.  

https://astswmo.org/files/Resources/Hazardous_Waste/2022-11-Wind-Turbine-Blades-Fact-Sheet.pdf
https://astswmo.org/files/Resources/Hazardous_Waste/2022-11-Wind-Turbine-Blades-Fact-Sheet.pdf
https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4035


 

On this blade there are a total of 240 Aerodynamic add-ons. They are located between 0 and 43m from the root 

end. They are in one row; 184 units weigh 45g and 56 units weigh 20g. Total weight of the thermoplastic add-ons 

is 9.4kg, of which PFAS content is 28.2g, accounting for 0.00005% of the total blade weight.  

The provided picture (next page) is a representation of the layout on the blade in question.  

 

There is drone footage taken on July 19, 2024 that shows some of the Aerodynamic add-ons are in place. An initial 

67 units shown on the drone picture (28% of the total) have been visually counted as evidenced in Appendix D. 

These 67 are not expected to fall due to their location and stability of this section of the blade at the upright, 12 

o’clock position.  

Of the remaining 173 units, it is not yet possible to confirm how many remain adhered to the outer blade due to not 

only the folded section of the remaining blade piece. It is possible that some may have fallen from the blade, have 

landed either on the working platform of the tower or equally into the sea, and/or have already been collected in the 

debris from the shoreline or by the salvage vessels. 

7. Anticipated Next Steps 

Several activities have been identified to support the overall assessment of the blade event and the evaluation of 

potential effects of remaining blade debris on human health, public welfare, safety, and the environment. Thus far, 

the following activities have been identified: 

• Continuing debris recovery measures localized to the turbine itself (where safe to do so) as well as along the 

shoreline with regular public communications and status updates. 

• Performing a detailed inventory of the debris that has been recovered to date, focusing on the type, weight, 

and size of the materials. This will support assessments related the extent of blade recovery that has occurred 

to date. Further, the rate of debris recovery will be tracked going forward to assess potential trends and 

influences in the amount of debris recovery. 

• Expansion of the CSM consistent with standard planning and assessment activities for human health and 

ecological risk assessments, in terms of potential current and future receptors, exposure routes, and pathways. 

As part of this, supplemental data needs may be identified and will be addressed, possibly including additional 

material testing. 

  



 

Table 1. Nantucket Turbine Blade Event - Conceptual Site Model (CSM) 1 

 

  

Direct Contact Uptake Mechanisms
2 Physical Contact Uptake Mechanisms

2 Dispersion Degradation  Dissolution

Shoreline Debris Moderate 
5

Low 
5

Low 
5

Low 
5

Floating Materials Low 
5

Low 
5

Deeper Deposits

Remaining Debris

Degradation Byproducts

Micro-Scale Particles

Notes

Turbine Blade Debris in the Environment

Potential Human Exposure Routes Potential Aquatic Exposure Routes Physical / Environmental Fate and Transport

Available information (debris characteristics, physical setting, product literature) suggests that potential receptors, exposure pathways, and fate and transport 

mechanisms are not sufficient to result in an adverse risk condition at present time.  As additional information is obtained, the CSM will be refined as appropriate.

Present Scenario 
3

Potential               

Future Conditions 
4

Further evaluations will consider the potential for degradation of the residual blade materials that remain in the environment. Section 7 of 

the Initial Environmental Analysis identifies further evaluation steps concurrent with debris recovery efforts (e.g.,  literature review, data 

collection, and modeling) to advance the overall CSM and risk assessments.

1. The CSM considers 1) locations and characteristics of the blade debris in the physical environment, 2) potential receptor groups (human and aquatic) and pathways for contact/uptake of 

the materials, and 3) an indication of a potential adverse condition or risk. This initial CSM provides a framework to organize available information, and guide ongoing and future evaluation 

and mitigation activities as needed.

3. Present Scenario is considered the period of time from July 13, 2024 until substantial completion of shoreline and water debris recovery.

4. Product safety information indicates that manufactured blade components in their end-product form are inert and environmentally stable. Further evaluations will consider the potential 

for degradation of the residual blade materials that remain in the environment.

5. Considering the available information and within the context of this initial CSM, the current risk concern is the potential for physical contact of debris by child and adult recreational users 

of public beach and shoreline areas, currently mitigated by the ongoing/future program to recovery debris.

2. Potential human uptake mechanisms include ingestion of debris. Potential aquatic uptake mechanisms include debris ingestion and adsorption.



 

 

Appendices 

• Appendix A: Typical Turbine Blade Cross Section 

• Appendix B: Blade Composition and Common Industry Comparisons 

• Appendix C: Waste Disposal Profile (2018) – Grand Forks, ND 

• Appendix D: Drone footage of the Aerodynamic Add Ons, taken 19th July 2024 

 

 

  



 

Appendix A: Typical Turbine Blade Cross Section 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

Appendix B: Blade Composition and Common Industry Comparisons 
 
 



 

Appendix C: Waste Disposal Profile (2018) – Grand Forks, ND 

 
 



 

 
 
 
 
 
 
 



 

Appendix D: Drone footage of the Aerodynamic Add-Ons, taken 19th July 2024 
 

 
 


