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Abstract 
The growing environmental crisis, particularly in resource-intensive regions in Northern Canada 
Treaty 8, energy, and mining sectors, necessitates the adoption of advanced technological solutions 
that integrate robust data analytics with traditional knowledge systems. In this paper, we present a 
suite of digital platforms and solutions and services—Aurora AI and Ne-Tu—that leverages data 
processing, artificial intelligence, real-time processing, IoT integration, mobile methane monitoring 
date, and Technology-Enabled Learning (TEL) to generate comprehensive evidence-based reports for 
Environmental Assessments (EAs). We provide services like BRITE-STAR Powered by PoMELOTM 
(PoMELOTM is a Trademark of UTI Limited Partnership and used under license) that the data collected 
can be incorporated with permission. Our approach combines large-scale data sets, historical land 
records, and indigenous testing methodologies, including the “Tea Test” (Drinkability), with 
contemporary scientific methods. By aligning with national and international regulatory frameworks 
such as CEPA, UNDRIP, OGMP 2.0, and Canadian Constitution Section 35, this integrated system not 
only streamlines compliance with current regulator frameworks such as EAs but also reinforces data 
sovereignty, services and indigenous participation in environmental management. This technical 
paper details the methodology, services, system architecture, challenges, and the impact on 
regulatory compliance and sustainable governance. 

Navigating the intricate landscape of national and international regulations—such as Canadian 
Constitution Section 35, UNDRIP, CEPA, OGMP 2.0, alongside various provincial and federal 
statutes—demands verifiable data and transparent reporting. Entities including industry 
stakeholders, government agencies, and communities often face challenges in interpreting and 
adhering to these complex regulations without specialized expertise or technological support. 
Discrepancies in measuring and reporting emissions, environmental data, and Indigenous metrics 
further complicate eƯective policymaking and enforcement. 

Ne-Tu environmental software and service addresses these challenges by standardizing data 
collection, integrating community-specific metrics, and automating compliance processes. By 
compiling both historical and real-time information, Ne-Tu facilitates evidence-based Environmental 
Assessments (EAs) and promotes transparent reporting. This empowers communities to safeguard 
traditional land use, conserve natural resources, and advocate for sustainable practices. 

 

 



   

  
MARTIN GRYGAR MBA, P.ENG, B.SC 2 

 

Introduction 

Environmental degradation resulting from industrial activities has reached vital levels in many 
regions, and the oil sands, energy, and mining sectors in Canada are among the most aƯected. 
Conventional Environmental Assessments (EAs) have often relied on manual data collection and 
isolated analytical frameworks that fail to integrate traditional ecological knowledge (TEK) with 
modern technological solutions. As regulatory frameworks evolve, there is an increasing need to 
adopt systems that not only comply with national and international standards but also address the 
unique environmental, cultural, and social dimensions of aƯected communities. This paper 
proposes an integrated platform with services that combines artificial intelligence, TEL-enabled data 
management, methane services and indigenous value components to generate evidence-based EA 
reports. The system comprises three interlinked services: Aurora AI, Ne-Tu, and BRITE-STAR Powered 
by PoMELOTM (PoMELOTM is a Trademark of UTI Limited Partnership and used under license), Aurora 
services as the data processing and predictive modeling engine; Ne-Tu functions as the user 
interface and data visualization tool that respects indigenous metrics; and BRITE-STAR Powered by 
PoMELOTM (PoMELOTM is a Trademark of UTI Limited Partnership and used under license) service 
provides mobile sensor and analytical capabilities for real-time methane monitoring to provide 
services to Oil and Gas operators, municipalities and other industries for periodic and/or continuous 
monitoring (developments/upgrades/API’s). The integration of these systems ensures that both 
historical records and current environmental data are captured and analyzed, thereby facilitating 
proactive environmental management and compliance with frameworks such as CEPA, UNDRIP, 
OGMP 2.0, and Canadian Constitution Section 35.  

The objective is to aide industries, policy makers, government agencies in meeting regulatory 
requirements, proactively address rights impact, and potentially reduce cumulative eƯects under 
Canadian Constitution Section 35. Incorporating environmental monitoring programs, EAs, publicly 
available data, historical land records for strategic alignment and consolidation of environmental 
data management will: 

 Develop a vision and priorities with community members for environmental and human 
health; 

 Develop a suite of community-led indicators and threshold for environmental health that 
contribute to human wellbeing; 

 Understand culturally appropriate testing methods, and western methods; 
 Identify stressors, pathways for testing indicators; and 
 Implement a data management tool for monitoring results, indigenous evaluation results, 

and support visualization/assessment tools for data use, communication tool, and reporting. 

System Architecture and Methodology 
Aurora Software and Service: Data Analytics and Predictive Modeling 

Aurora services are designed to process vast data sets comprising satellite imagery, historical land 
records, and sensor outputs that monitor air, water, soil quality, wildlife, vegetation, abundance and 
distribution. The system employs learning algorithms and Artificial Intelligence (AI) techniques to first 
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organize and sort large complex raw data, eƯectively removing noise, and integrating distinct sources 
into a unified dataset. This process of data scrubbing and integration ensures that the resulting data 
set is comprehensive and of high quality. Building on this foundation, Aurora services, solutions and 
platforms uses historical data to forecast future trends in biodiversity, wildlife movements, 
abundance and distribution, vegetation health, emissions exceedance, potential habitat changes, 
and patterns of environmental degradation, thereby providing predictive modeling capabilities that 
are critical for proactive environmental management. Furthermore, Aurora services and platforms 
incorporates anomaly detection algorithms to identify deviations in key environmental parameters 
such as greenhouse gas (GHG), soil degradation, water quality, wildlife movements, vegetation 
health—deviations that may indicate early signs of industrial impact. Collectively, these predictive 
capabilities enable stakeholders to anticipate cumulative eƯects and devise remedial measures 
proactively, forming the analytical backbone of our integrated approach. Furthermore, this data 
collection facilitates improved environmental management including early adaptive management 
and restoration as well as inform potential impact to rights. 

Ne-Tu: Data Visualization and Community Engagement 

Ne-Tu is a TEL-enabled platform and service that oƯers an intuitive dashboard for the real-time 
monitoring and visualization of environmental data. Health, water, land, traditional plants, and 
wildlife are vital to a community's way of life and are considered fundamental rights. However, the 
history of colonization, ongoing development, climate change, and forced relocation have adversely 
aƯected the environment and the community's ability to utilize and depend on these resources. To 
assess these impacts, Ne-Tu environmental software enables the establishment of community-led 
indicators that evaluate the quantity and quality of resources, thereby supporting environmental and 
human health and well-being, and facilitating integration with Environmental Assessments (EAs). It 
is designed with a user-centric focus, oƯering multilingual support and visualization formats that are 
culturally relevant and integrate indigenous metrics based on our client, enterprise/organization or 
oil and gas industry. This ensures that data is presented in ways that are accessible and meaningful 
to community members. In addition to its interface, Ne-Tu incorporates indigenous testing 
methodologies by integrating the “Tea Test” (Drinkability)—a culturally adapted evaluation method 
that quantifies environmental, human health, and cultural well-being components. This integration 
guarantees that indigenous perspectives are accurately represented in the final EA reports. 
Furthermore, Ne-Tu standardizes data collection and automates the generation of EA reports, 
thereby reducing human error and increasing overall transparency. Through these capabilities, 
indigenous communities are empowered to manage their environmental data autonomously, 
reinforcing data sovereignty and ensuring that traditional knowledge is fully incorporated into formal 
EAs. 

Real-Time Methane Monitoring Service 

BRITE-STAR Powered by PoMELOTM (PoMELOTM is a Trademark of UTI Limited Partnership and used 
under license) service is a mobile sensor system engineered specifically for the rapid detection of 
methane leaks. The system is versatile in deployment, capable of being mounted on vehicles, which 
allows for flexible and eƯicient monitoring in various environments. The sensors are designed for high 
sensitivity, detecting methane concentrations with MDL 0.0057kg/hr at 90% PoD and delivering near 
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real-time data that can be integrated directly into Aurora’s analytics engine for additional services. 
This integration enables predictive models to dynamically adjust based on current GHG emission 
levels. Moreover, the mobile nature of the unit makes it an economically viable solution for periodic 
monitoring, particularly in remote or industrially active regions. The rapid monitoring/service 
capabilities are critical for early intervention, ensuring that any deviations in expected methane 
levels are promptly identified and mitigated, thereby preventing long-term environmental damage. 

Data Sovereignty and Indigenous Engagement 

A central tenet of this integrated approach is the emphasis on data sovereignty for indigenous 
communities. Historically, environmental monitoring initiatives have often marginalized the 
contributions of indigenous peoples, despite their longstanding relationship with and deep 
knowledge of local ecosystems. This system is specifically designed to address such disparities by 
ensuring that indigenous communities retain full control over their environmental data, even when 
such data is shared with regulatory agencies and industry partners. By incorporating culturally 
relevant metrics such as the “Tea Test” (Drinkability) and indigenous value components, the system 
allows for the evaluation of environmental health using criteria defined by the communities 
themselves. Additionally, the integration of TEL methodologies supports capacity building through 
comprehensive training programs and workshops, which are aimed at enhancing the technical 
literacy of community members. This empowers them to eƯectively utilize the platforms and 
advocate for their rights, ensuring that environmental assessments are not only scientifically robust 
but also culturally resonant. 

Regulatory Compliance and Standardization 

The increasingly stringent nature of environmental regulations necessitates the generation of 
standardized, transparent, and evidence-based reports. The integrated system meets the demands 
of key regulatory frameworks. For instance, the Canadian Environmental Protection Act (CEPA) 
requires robust environmental monitoring and pollution control, and the system’s automated data 
collection and standardized reporting protocols are conforming with these requirements. Similarly, 
by incorporating indigenous testing methodologies and ensuring data sovereignty, the system aligns 
with the UN Declaration on the Rights of Indigenous Peoples (UNDRIP). The ability to generate real-
time, evidence-based EA reports further enables compliance with both national and provincial 
guidelines, while also reinforcing the constitutional rights of indigenous peoples as provided under 
Section 35 of the Canadian Constitution. Automating data integration and report generation reduces 
the inconsistencies typically associated with manual reporting and facilitates a more eƯective 
dialogue among industry stakeholders, regulatory bodies, and indigenous communities. 

Technical Challenges and Solutions 

While the integration of artificial intelligence with indigenous knowledge systems presents 
significant benefits, several technical challenges must be addressed to ensure the system's eƯicacy. 
One key challenge is the integration of diverse data sets, which range from satellite imagery to 
indigenous observational records. Aurora services address this by employing advanced data 
scrubbing and normalization techniques that detect and correct inconsistencies, ensuring that the 
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integrated data set is both comprehensive and accurate. Another challenge lies in achieving 
seamless interoperability between the diƯerent system and service components. This is 
accomplished through the development of standardized communication protocols and robust 
application programming interfaces (APIs) that facilitate real-time data exchange. Additionally, user 
accessibility is paramount; thus, the system integrates TEL methodologies along with extensive 
training materials and interactive tutorials to ensure that community members, regardless of 
technical expertise, can eƯectively interpret and utilize the data. Finally, given the sensitive nature of 
environmental and indigenous data, the system implements encryption protocols and secure data 
storage solutions to protect against unauthorized access, while strict data governance policies 
ensure that indigenous communities maintain control over their information. 

Discussion 

The integration of artificial intelligence with indigenous knowledge frameworks, as demonstrated by 
the Aurora AI, and Ne-Tu, platforms/services/solutions, represents a significant advancement in 
environmental monitoring and assessment. This integrated approach eƯectively addresses several 
longstanding challenges in traditional EAs, including delays in data collection, insuƯicient 
incorporation of local knowledge, and a lack of standardized reporting methods. By automating data 
collection and analysis, the system minimizes human error and enhances the overall reliability of EA 
reports. Moreover, the incorporation of TEL methodologies and culturally adapted metrics—such as 
the “Tea Test” (Drinkability) and Air Emissions—ensures that the unique environmental indicators 
valued by indigenous communities are comprehensively captured. This dual approach, which 
merges quantitative scientific data with qualitative traditional insights, oƯers a more holistic 
understanding of environmental health, which is essential for devising eƯective remediation 
strategies and formulating sustainable policies. The economic benefits are also noteworthy; 
automated reporting and early detection capabilities can significantly reduce compliance costs for 
industries by enabling proactive interventions that prevent costly environmental risks. In addition, 
the system supports nature-based solutions and carbon credit programs, thereby providing new 
opportunities for sustainable economic development while preserving cultural integrity. 

Conclusion 

This integrated approach leverages artificial intelligence, services, TEL methodologies, and 
Indigenous value components to generate evidence-based Environmental Assessments (EAs). The 
platforms and services provide a comprehensive services and solutions for the collection, analysis, 
and visualization of environmental data that is both scientifically rigorous and/or culturally relevant. 
By integrating large-scale data sets, modeling, service and indigenous testing methods, methane 
emissions etc. the proposed system addresses critical challenges in environmental monitoring and 
compliance. The benefits of this approach are multifold: it streamlines compliance, and it empowers 
indigenous communities by reinforcing data sovereignty and incorporating culturally relevant 
metrics. It provides proactive tools for early detection and remediation of environmental impacts. 
Moreover, it fosters collaborative partnerships among industry partners, sectors, municipalities, 
regulators, and indigenous communities, paving the way for a more equitable and sustainable model 
of environmental governance. As the environmental challenges evolve, the integration of modern 
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analytical tools, services and technologies together with traditional ecological knowledge will play 
an increasingly critical role in EAs, preserving both natural resources and cultural heritage. 
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