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Angharad Owen, BSc, MSc, PISEP
Senior Consultant (CL2S)

Angharad has over 6 years’ experience working in the
environmental sector, working in water quality and waste
management at Natural Resources Wales before joining
ERM as an Environmental Consultant in 2021. At ERM,
Angharad has been involved in a variety of projects
across teams working on environmental baseline studies,
fieldwork management, UK EIAs, international ESIAs,
data management, environmental site assessment,
corporate sustainability reporting, social performance,
stakeholder engagement, permitting and due diligence.
Angharad’s experience spans the Mining and Oil & Gas
sectors, working on projects in the UK, Europe, and
Africa. Angharad’s professional experience is supported
by her knowledge base developed through her academic
career including MSc Sustainability, Planning and
Environmental Policy, and BSc Geology and Physical
Geography.

EXPERIENCE: Over 6 years working in the environmental sector. 4.5 years in environmental
consultancy with ERM, and 2 years with Natural Resources Wales, working in water quality
data management and waste management.

LINKEDIN: Angharad Owen | LinkedIn

EMAIL: Angharad.owen@erm.com

EDUCATION
• MSc Sustainability, Planning and Environmental Policy - Distinction, Cardiff University,

Wales, 2020

• BSc Geology and Physical Geography – First Class Honours, University of Edinburgh,
Scotland, 2015

PROFESSIONAL AFFILIATIONS AND REGISTRATIONS
• ISEP, Practitioner Membership

CERTIFICATIONS
• IAIA Leadership in ESIA, April 2025

https://www.linkedin.com/in/angharad-owen/
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LANGUAGES
• English, native speaker

• Welsh, fluent

FIELDS OF COMPETENCE
• Project management support and coordination

• Proposal writing and costing

• General reporting

• Stakeholder engagement

• Data management and visualisation

• Environmental baseline studies

• Environmental and social impact assessment

• Risk assessments

• Phase 1 desk study investigations

• Health and safety planning

• Welsh language translation

KEY INDUSTRY SECTORS
• Mining

• Oil and Gas

• Renewables

PUBLICATIONS
• A. Owen (ERM), A. Thomas (ERM), R. Sweeney (CL:AIRE), N. Harries (CL:AIRE).

(December 2024). Sustainable Remediation: Identification of sustainable management
practices (SMPs) for remediation projects at fuel manufacturing sites. Report No. 13/24.
Concawe. Sustainable Remediation: Identification of sustainable management practices
(SMPs) for remediation projects at fuel manufacturing sites - Concawe

KEY PROJECTS

Eagle Mountain Gold Mine, Mako Mining, EIA, Mining, Guyana, (2024 – Present)

ERM is currently supporting Mako Mining with the development and submission of a local EIA
report to the Guyana EPA for the Eagle Mountain Gold Mine Project. Angharad is a Project
Coordinator providing project management support to technical SMEs, coordinating technical
inputs, and preparation of the EIA reporting.

Kassinga ESIA, Tosyali Iron and Steel S.A. (TISA), ESIA, Mining, Angola, (2024 –
Present)

ERM is supporting TISA with the Kassinga Gold Mine Project for completion of an international
ESIA that aligns with IFC PS and EP4 standards. Angharad is a Project Coordinator providing
project management support to technical SMEs, supporting with in field surveys for baseline
data collection, and preparation of ESIA reporting.

https://www.concawe.eu/publication/sustainable-remediation-identification-of-sustainable-management-practices-smps-for-remediation-projects-at-fuel-manufacturing-sites/
https://www.concawe.eu/publication/sustainable-remediation-identification-of-sustainable-management-practices-smps-for-remediation-projects-at-fuel-manufacturing-sites/
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Zinnwald Lithium, Scoping Report, Mining, Germany (2024 – 2025)

ERM is supporting Zinnwald Lithium with the ESIA scoping for their Mine Project in the
Erzgebirge region of Germany. As Project Coordinator, Angharad is providing project
management support to technical SMEs, coordination of technical inputs, data management,
and preparation of the ESIA Scoping Report.

Oko West Gold Project, Reunion Gold, Local EIA and ESIA, Mining, Guyana (2023 -
2025)

ERM has been supporting Reunion Gold with the Oko West Gold Mine Project for completion of
a local EIA submission to Guyana EPA and international ESIA to IFC PS and EP4 standards.
Angharad is a Project Coordinator providing project management support to technical SMEs,
including preparation of the environmental and social baseline data collection and preparation
of EIA and ESIA reporting. Previous projects include environmental baseline study and scoping
report which Angharad also provided support with.

Project Gaia, Anglo American, Social Performance, Mining, Africa (2023 - 2024)

ERM is supporting Anglo American with the development of their Social Performance Plan for
multiple renewable energy projects under development across several AA sites globally as part
of their commitment to carbon neutrality by 2040. Angharad is supporting the project through
updating AAs Contractor Social Management Plans for multiple sites in alignment with the
specific renewable project plans. This includes reviewing AA’s Social Plans and details of the
site-specific renewables project and ensuring the document aligns with AAs Social Way 3.0
procedure, also developed by ERM. In addition, Angharad also supported the completion of
SHIRA assessments in relation to risks associated with contractor activities.

GISTM Tailings Storage Facility Implementation, Rio Tinto Closure, Mining, Global
(2023)

ERM is supporting Rio Tinto Closure in the implementation of the Global Industry Standard for
Tailings Management (GISTM) for new and existing (operating and closed) tailings storage
facilities (TSFs). Angharad has supported with the environmental document review and data
gathering of several closed sites for input into the Integrated Knowledge Base used to develop
an understanding of the environmental and socio-economic conditions at each site. She also
supported the risk assessment phase of the project, consolidating the site risk registers and
developing the multi-disciplinary risk assessment (MDRA) in preparation for client workshops.

Phase 2 Social Stabilisation, Anglo American Platinum, Social Performance, Mining,
South Africa (2023)

Anglo American launched the updated Social Way 3.0, which defines an integrated social
management system that sets out the approach to social performance. ERM is supporting
Anglo American Platinum with Phase 2 Social Stabilisation to implement the SW3.0
requirements. Angharad supported the SME lead for Contractor Social Management with the
alignment of Contractor Social Management with the requirements of Anglo American’s Social
Way 3.0 policy. This involved developing and updating the Contractor Social Management Plans
for multiple sites, defining clear roles and responsibilities for implementation.
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Jadar ESIA, Rio Sava Exploration, Mining, Serbia (2021 – 2023)

Angharad has supported the Jadar lithium mine ESIA project as Data Manager through its
various stages, managing vast amounts of documents in both the Clients’ and ERMs SharePoint
databases. She has built a comprehensive database, summarising 1,500+ documents with
detailed descriptions and relevance to ERM subject teams, utilising Microsoft Excel to provide a
simple and efficient method to instantly search and review Client-provided documents. The
creation of the data directory has supported the project SMEs with document review and
identification of data gaps, contributing to the successful delivery of the Preliminary ESIA
(2021) and the most recent update to the ESIA.

Corporate Sustainability Report, Confidential Client, Mining, Global (2021 – 2022)

ERM assisted the client in creating a Sustainability Report that outlines the social,
environmental, and economic contributions of its members, establishing a baseline for common
goals. Angharad played a key role in developing the sustainability reporting framework, data
collection, and report writing. She helped create a KPI questionnaire to align member
contributions with the client's sustainability goals and global frameworks. Angharad also
analysed member data, conducted interviews, identified data gaps, and researched industry
trends to enhance the report. Additionally, she provided project management support and
collaborated with the team on client updates.

Social Way 3.0, Anglo American, Mining, Global (2021 – 2022)

ERM are supporting Anglo American with the roll-out of training regarding their new Social Way
3.0 policy. Angharad’s role in the project was to support the analysis of feedback data received
from trainers and participants. Data was collated across several sites and AA departments,
extracting the key themes and inputs to produce clear, concise, and visual report deliverables
for AA.

Project Logan, Tailings Risk and Consequence Assessment, Confidential Client,
Mining, Global (2021)

ERM was contracted to conduct a tailings risk screening assessment and consequence analysis
for the Client's global tailings storage facilities. Angharad supported the project through
research, cost-risk analysis, data analysis, and reporting. She reviewed Closure Plans,
assessed data on endangered species, land use, population, and housing prices for the Cost
Risk Analysis model. This led to an assessment of consequences from potential TSF failures,
including socio-economic and environmental costs. She ensured effective communication
across teams, maintaining workflows in impact modeling, risk analysis, and GIS tasks, while
supporting timely report delivery.

Water Stewardship Reporting, Anglo American, Mining (2021)

Angharad assisted with the data management team, looking at water usage and stewardship
projects across the global Anglo American mining sites. Tasks involved monthly data collation
and analysis of water usage data and updating the dashboards and reports for each site.



https://www.linkedin.com/in/anthea-atkinson-1621172a3/




https://www.linkedin.com/in/atisha-lyttle-3736041b7/
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Becky Summons 
Consulting Director  
 

Becky Summons is a Consulting Director with ERM based in the Cardiff, UK Office.  Miss 
Summons has over 15 years’ experience in Environmental and Social Impact Assessments 
(ESIAs) in the Americas, Africa, Europe, and Southeast Asia. Becky has been Project 
Manager for over 50 large scale international lender Projects covering the mining, power, 
renewables, oil and gas, agribusiness, tourism, and infrastructure sectors. She specialises in 
conducting ESIAs to lender requirements (e.g., IFC, ADB, EBRD, and Equator Principles) and 
ensuring projects obtain their social and environmental license to operate. She is currently 
project manager of three large mining projects in South America and Africa for national and 
international standards.  

 

 

EXPERIENCE: 15 years’ experience in 
Sustainable Finance for International 
Environmental and Social Impact 
Assessments  

LINKEDIN: 
https://www.linkedin.com/in/becky-
summons-0260594b/  

EMAIL: becky.summons@erm.com  

EDUCATION 
• MSc, Marine Environmental Protection, 

Bangor University, Wales, United 
Kingdom, 2009 

• BSc (Hons), Marine Biology, University of 
Swansea, Wales, United Kingdom, 2003 

PROFESSIONAL AFFILIATIONS AND 
REGISTRATIONS 
• Member of the Institute of Environmental 

Management and Assessment (IEMA) 

• DECC Level 2 Corporate Manager (Oil 
Spill Response); Oil Spill Response 
(2011) 

• Member of the IFC Hydropower Working 
Group in Asia (2018-2021) 

LANGUAGES 
• English, native speaker 

FIELDS OF COMPETENCE 
• Environmental Impact Assessment (EIA) 

• Environmental Planning and Regulations 

• Renewables, Oil and Gas, & Power 
Specialist 

• Environmental Monitoring 

• Marine Biology and Ecology 

• Stakeholder Engagement 

KEY INDUSTRY SECTORS 
• Mining  

• Renewables 

• Power 

• Oil and Gas  

• Infrastructure and Industry  
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KEY PROJECTS 

MINING 

ESIA for Gold Mine, Guyana, 2025.  

Project Manager, and oversees the 
environmental and social baseline data 
collection, stakeholder engagement, and 
preparation of the ESIA and ESMP to 
Guyanese EPA standards. 

ESIA for Iron Ore Mine, Angola, 2024.  

Lead ESIA Advisor, and oversees the 
environmental and social baseline data 
collection, stakeholder engagement, and 
preparation of the ESIA and ESMP to IFC PS 
and EP4 standards. 

ESIA for Gold Mine, Guyana, 2024.  

Project Manager, and oversees the 
environmental and social baseline data 
collection, stakeholder engagement, and 
preparation of the ESIA and ESMP to IFC PS 
and EP4 standards. 

ESIA for Gold Mine, Guinea, 2023.  

Project Manager, and oversees the 
environmental and social baseline data 
collection, stakeholder engagement, and 
preparation of the ESIA and ESMP to IFC PS 
and EP4 standards.  

Scoping Report for Iron Ore Mine, 
Angola, 2023.  

Environmental specialist for the Project and 
includes a gap analysis against IFC PSs as 
well as preparation of the environmental 
baseline and scoping assessment. 

RENEWABLES 

ESDD for Wind Farm in Poland, 
Confidential, 2023.  

Project Manager for a wind farm ESDD/Red 
Flags study in Poland to IFC Standards. The 
work includes ad hoc support for the 
company’s ESMS system, ESDD preparation, 
and input to monitoring programs. 

IFC EHS Guidelines for Hydropower in 
Myanmar, 2020.  

Project Manager and lead author of the IFC 
EHS guidelines for hydropower projects in 
Myanmar. Worked closely with IFC to prepare 
the guidelines for Myanmar developers and 
Ministry of Environment. 

ESIA for IEAD Wind Farm 2GW, Laos, 
2022.  

Project Manager for a 2GW wind farm ESIA 
study in Laos to ADB and IFC Standards. The 
work includes sub-contractor management, 
desk top research and conducting ESIA 
review. 

Red Flags for Wind Farm, Thailand, 
Confidential, 2022.  

Project Manager for a 1GW wind farm 
ESDD/Red Flags study in Thailand to IFC 
Standards. The work includes sub-contractor 
management, desk top research and 
conducting red flag review. 

ESIA for MEDCO Geothermal Project, 
Indonesia, MEDCO, 2022.  

Project Manager for a 3000 MW geothermal 
project in Indonesia to IFC Standards.  The 
work includes sub-contractor management, 
baseline survey planning, engagement, and 
conducting impact assessment to 
international standards. 

ESIA for Phamong and Saravan HPP, EA, 
Laos, 2021.  

Project Manager for two large HPP in Laos on 
the Mekong to ADB and IFC standards.  The 
work includes sub-contractor management, 
baseline survey planning, engagement, and 
conducting impact assessment to 
international standards.  

ESIA for the Shweli-3 HPP, EDF/ 
Marubeni/ Ayeyar Thinthar, Myanmar, 
2020.   

Becky is Project Manager for the 300 MW HPP 
in Northern Shan State.  The work involves 
conducting an updated ESIA study to 
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international (IFC) standards including 
environmental baseline surveys and 
engagement. The work also includes 
producing national permitting documentation 
including reviewing and input to all chapters 
including legal, project description, baseline, 
impacts, and EMP.  

INFRASTRUCTURE & INDUSTRY 

ESDD for Airport Project in Tanzania, 
2023.  

Project Manager for an ESDD to IFC 
standards for an airport in Zanzibar. The 
scope also included due diligence and gap 
analysis against IFC including key 
resettlement and land acquisition and 
biodiversity issues. 

ESDD for Roads Project in Tanzania, 
2023.  

Project Manager for an ESDD to IFC 
standards for a road in Zanzibar. The scope 
also included due diligence and gap analysis 
against IFC including key resettlement and 
land acquisition and biodiversity issues. 

ESIA for Water Treatment Plant in 
Indonesia, Karian Water, 2020-2021.  

Becky was the Project Manager for an ESIA 
to IFC standards for a water treatment plant 
in Jakarta. The scope also included public 
consultation and environmental baseline 
surveys as well as a review of resettlement 
and land acquisition plans. 

SEA and EIA for New Yangon City 
Development, Myanmar, 2019.  

Becky was the Project Manager for a 
Strategic Environmental Assessment and six 
EIA reports for Phase 1 of the new Yangon 
city development in western Yangon. This 
involves EIAs on power, water, wastewater, 
bridges, roads and industrial zones.  The 
scope also include public consultation and 
environmental baseline surveys as well as a 
review of land acquisition plans. 

OIL AND GAS  

Scoping and IFC Strategic Plan, BP, 
Oman, 2024. 

Project Manager for an IFC scoping and 
strategic plan for green hydrogen and 
renewables project in Oman. Oversees the 
baseline data collection, stakeholder 
engagement, and preparation of the ESIA 
scoping report and strategic plan for 
permitting to IFC PS and EP4 standards. 

ESIA for Block A6 Development, TEPM, 
Myanmar, 2020.  

Project Manager for an ESIA for field 
development (including platform and export 
pipeline) in Block A6.  The work involves 
submission of EIA to National permitting 
requirements, stakeholder engagement and 
baseline data collection. 

POWER 

ESIA for Waste to Energy plant in 
Northern Thailand, 2022.  

Becky is the Project Manager for two WTE 
plants in Northern Thailand to conduct Gap 
Analysis against IFC and ESIA scoping 
studies. The work includes baseline survey 
planning, engagement, and conducting 
impact assessment. 

ESIA for Oil Terminal, Yangon, Myanmar, 
Brighter Energy, 2019.  

Becky is supporting the ESIA for an oil 
terminal in Yangon including attending the 
public consultation meetings and reviewing 
documentation to ensure it meets Myanmar 
national EIA Procedure standards. 

Environmental Survey for Coal Fired 
Power Plant, Myanmar, 2018.  

Becky conducted offshore environmental 
surveys for a coal fired power plant project in 
Southern Myanmar. This included site visit 
and sediment surveys for river and jetty for 
coal barge access.  
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Curtis Mashimbye, Pr.Sci.Nat., GWD
Senior Consultant

Hydrogeologist with over eight years of experience
in contaminated land and risk-based monitoring in
oil and gas, energy, chemical industries, and water
stewardship. He has experience in site assessments,
exploration of groundwater resources and holistic
water resources management.

He also has experience in hydrogeological-related
site work, drilling, pump test design, monitoring,
and supervision. He has experience in large-scale
technical hydrogeological studies to quantify risks
inherent to significant potential pollution sources
and remediation.

EXPERIENCE: 8 years experience in geosciences

LINKEDIN: https://www.linkedin.com/in/nhlamulo-curtis-mashimbye-pr-sci-nat-41521257/

EMAIL: curtis.mashimbye@erm.com

EDUCATION
• M.Sc. Hydrogeology, Institute for Groundwater Studies (IGS), University of the Free State,

South Africa, in progress

• M.Sc. Geography (GIS), University of the Free State, South Africa, 2018

• B.Sc. Honours Geology, University of the Free State, South Africa, 2015

• B.Sc. Honours Geography, University of the Free State, South Africa, 2014

• B.Sc. Geology, University of the Free State, South Africa, 2012

PROFESSIONAL AFFILIATIONS AND REGISTRATIONS
• Professional Natural Scientist (Pr. Sci. Nat.), South African Council for Natural Scientific

Professions (SACNASP) Member no: 127573

• Geological Society of South Africa (GSSA) Member no: 971378

• Groundwater Division (GWD) Member no: 1078/21

LANGUAGES
• English (Native), Xitsonga (Native), Sesotho (Intermediate), isiZulu (Intermediate), and

Afrikaans (Intermediate)
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FIELDS OF COMPETENCE
• Geoscience (Geology, Hydrogeology, Geomorphology, Geospatial)

• Mining, Oil and Gas, Energy, and Water Resource Development and Water Stewardship

• Groundwater Resource Management (quantity and quality)

• Environmental Impact Assessments

• Technical Due Diligence, Lender Support and Guidance

KEY INDUSTRY SECTORS
• Chemical, Contaminated Land and Remediation

• Oil and Gas, and Water Resource Development and Management

HONOURS AND AWARDS
• Best Presentation at IAH 2023 by a Young Professional

KEY PROJECTS

Contaminated Land Monitoring Reporting and Project Management – South Africa

Multiple monitoring events at Fuel Depot (Refinery), involving gauging and sampling of
groundwater monitoring wells. Reporting on identifying historical LNAPL plume migration
across several sites. Conducting LNAPL bail tests and subsequently analysing potential LNAPL
transmissivity rates.

Shell Downstream Water Risk and Supply, Reporting and Project Management

A study of water supply to selected retail sites in South Africa, which included the analysis of
water demand and process flow on-site, an assessment of water-related risks (quantity, quality
and regulatory considerations of water supply and discharge), and recommendations towards
water conservation, sustainability and compliance.

Key Projects Before Joining ERM

Sample of Key Projects Before Joining ERM (more than 50 projects successfully delivered)

BASF Chemetall, Reporting and Project Management – South Africa

Hydrogeological fieldwork (hydrocensus, groundwater sampling, drilling). Groundwater
resource baseline risk assessment and monitoring.

SASOL, Reporting and Project Management – South Africa

Hydrogeological fieldwork (hydrocensus, groundwater sampling, drilling). Groundwater
resource baseline risk assessment and monitoring.

Dikwena Chrome, Reporting and Project Management – South Africa

Hydrogeological fieldwork (hydrocensus, groundwater sampling, drilling). Impact assessments,
remediation, monitoring and groundwater management.



https://www.linkedin.com/in/david-j-o-connor-9a8b2224/
mailto:david.oconnor@erm.com
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Frank Ocran, MSc
Principal Transport Planner

Frank is a Principal Transport Planner with over 12
years’ experience working on transport planning
projects and has gained a breath of experience on a
wide range of topics including development planning
and management, transport appraisal, travel planning
and traffic engineering. He has gained experience in
the various stages of the development planning
process from policy reviews, stakeholder
engagement, access strategies through to detailed
transport assessments.

He uses modelling techniques to develop future ready
solutions to mitigate the impact of developments for
a wide range of projects including wind farms, mixed-
use developments, and government & local authority
projects.

EXPERIENCE: 12 years’ experience in Transport

EMAIL: frank.ocran@erm.com

EDUCATION
• MSc Transport Planning & Engineering, Edinburgh Napier University (2007)

PROFESSIONAL AFFILIATIONS AND REGISTRATIONS
• Member, Chartered Institute of Highways and Transportation (2009)

• Member, Transport Planning Society (2014)

LANGUAGES
• English, native speaker

FIELDS OF COMPETENCE
• Transport Assessments & Statements

• Construction Traffic Management Plans

• DMRB and Local Design Standards
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• Access Strategies

• Network Modelling

KEY INDUSTRY SECTORS
• Renewables

KEY PROJECTS
Tattymoyle Wind Farm, Northern Ireland (2023- Ongoing)

Lead Transport Consultant managing the transport inputs for the Environmental Impact
Assessment submission.

Ceislein Wind Farm, Section 36 EIA (2023- Ongoing)

Lead Transport Consultant managing the transport inputs for the Environmental Impact
Assessment submission.

Hurworth Moor Solar Farm (2023- Ongoing)

Lead Transport Consultant managing the transport inputs for the Transport Assessment for the
planning submission.

Owenreagh Wind Farm Repowering, Northern Ireland (2023)

Project Manager responsible for managing the transport inputs of the EIAR for the Environmental
Impact Assessment (EIA) Submission.

Cloud Hill Wind Farm, Section 36 EIA (2023)

Project Manager responsible for managing the transport inputs of the EIAR for the Environmental
Impact Assessment (EIA) Submission.

Ladyfield Wind Farm, Section 36 EIA (2023)

Project Manager responsible for managing the transport inputs of the EIAR for the Environmental
Impact Assessment (EIA) Submission.

Torrance Wind Farm Extension II, Section 36 EIA (2022)

Project Manager responsible for managing the transport inputs of the EIAR for the Environmental
Impact Assessment (EIA) Submission.

Armadale Wind Farm, North Sutherland, Section 36 EIA (2022)

Project Manager responsible for managing the transport inputs of the EIAR for the Environmental
Impact Assessment (EIA) Submission.

Grayside Wind Farm, Section 36 EIA (2022)

Project Manager responsible for managing the transport inputs of the EIAR for the Environmental
Impact Assessment (EIA) Submission.

Baillie Greener Grid Park, Thurso (2021)

Project Manager responsible for managing the transport inputs of the Transport Assessment for
the planning submission.
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Cloich Forest Wind Farm, Section 36 EIA (2021)

Senior Engineer responsible for the preparation of the Transport and Traffic Chapter of the EIAR

Tormsdale Wind Farm, Section 36 EIA (2021)

Senior Engineer responsible for the preparation of the Transport and Traffic Chapter of the EIAR

Heathland Wind Farm Section 36 Application (2021)

Senior Engineer responsible for the preparation of the Transport and Traffic Chapter of the EIAR



© Copyright 2026 by The ERM International Group Limited and/or its affiliates (‘ERM’). All Rights Reserved.
No part of this work may be reproduced or transmitted in any form or by any means, without prior written permission of ERM. Page 1

George Chatzigiannidis
Principal Technical Consultant

George Chatzigiannidis is a principal environmental
noise consultant. He has over 12 years of experience
in the field of noise and vibration assessment.

George is based in ERM’s Barcelona office focusing
on environmental air and underwater noise
assessments. His core focus is in measurements and
data analysis, air and underwater noise modelling
and assessment, providing technical reports and
managing projects.

George has experience across a number of sectors
(roads, renewables, O&G, power plants, mines) in
Africa, EU, UK, Asia, North and South America.

EXPERIENCE: 12 years’ experience in Acoustics and Vibration

LINKEDIN: www.linkedin.com/in/georgechatzigiannidis

EMAIL: george.chatzigiannidis@erm.com

EDUCATION
• MSc. Acoustical Engineering, University of Southampton, United Kingdom, 2011.

• University degree, School of Biology, Department of Ecology, Aristotle University of
Thessaloniki, Greece, 2008

PROFESSIONAL AFFILIATIONS AND REGISTRATIONS
• Member of Institute of Acoustics

LANGUAGES
• Greek, native speaker

• English, fluent

• Spanish, fluent

FIELDS OF COMPETENCE
• Underwater noise assessment

• Environmental noise assessment and modelling
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• Construction noise and vibration assessment

• Environmental noise monitoring techniques and noise management plans

• Road and rail noise measurement and assessment

KEY INDUSTRY SECTORS
• Power

• Renewables

• Windfarms

• Oil and Gas

• Construction

• Mines Transport

HONOURS AND AWARDS
• MSc Honors

KEY PROJECTS
Datacentre in Johannesburg South Africa , SDD, Arup & Microsoft, ongoing

George is attending meetings with engineers, assisting with mitigation design, and supervising
the noise modelling team for the SDD.

Windfarms and Solar plant in Oman, EIA, Total Energies, 2024

George lead the noise impact assessment, reviewed the relevant work undertaken by local
subcontractor and prepare the inputs for the noise impact assessment sections for IFC criteria.

Datacentre in Madrid Spain, SDD, Ethos & Microsoft, 2024

George supervised the modelling team, and review the noise inputs on the SDD report.

Greenbreeze onshore windfarm in Rumania, OX2, 2024

George led the modelling team. George reviewed and finalized the noise impact assessment
report.

Coastal Virginia Offshore Wind Commercial Project, ESDD, Dominion, 2024

George reviewed the underwater noise impact technical report and environmental statement to
identify potential gaps between national and international standards and assess environmental
risks of the project.

ADDA, Underwater noise assessment in Denmark for piling and drilling activities,
TEPDK, 2023 - 2024

George was leading the modelling team. George was responsible for the underwater noise
impact assessment report.

Green Hawk, Support for offshore wind tender in Germany, Equinor, 2023

George reviewed the German standards for underwater noise and help Equinor to understand
the requirements for their future applications.

Adaro Windfarm, Indonesia, 2023.
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George led the modelling team. George reviewed and finalized the noise impact assessment
report.

Green Breeze Windfarm, Romania 2023.

George reviewed and finalised the technical report for the preliminary noise model of a
windfarm in Romania.

Bankan, Gold Mine, Predictive Discovery, Guinea, 2022-2023.

George’s role is to supervise the noise baseline and the construction and operation model of a
gold mine. George prepared the EIA report and a technical report.

Highspeed Train Egypt, Siemens, 2022- 2023

George was leading the noise team. George reviewing the noise and vibration impact
assessment report for the construction and operation of a high speed train in Egypt.

5 Flyovers, Inzag, Angola, 2022 – 2023.

George’s role is to supervise the noise baseline and the model the construction and operation
of the improvement of a road in Angola.

Koforidua Road Scheme, PROPAV, Ghana, 2022 – 2023

George’s role is to supervise the noise baseline and the model the construction and operation
of the improvement of a road in Ghana.

Thermopower plant, Gabon, Wärtsilä, 2021- 2023

George’s role was to model the construction and operation related to the project. Finally,
George prepared the EIA report and a Technical report.

Underwater Noise Assessment of Drilling in Malaysia, Total, 2021

George led the team in modelling and assessment of underwater noise impacts due to drilling
offshore Malaysia. George prepared the Technical report and he contributed to the EIA.

Ronesans, Highway, Turkey, 2021

Project Manager. George’s role was to supervise the noise baseline and to model the
construction and operation of a new highway between Nakkaĸ and Baĸakĸehir. Finally, George
will prepare the EIA report and a Technical report.

Bonikro Mine Expansion, Afrique Gold, Ivory Coast, 2021

George’s role was to model the mining operations related to the expansion of the project.
Finally, George prepared the EIA report and a Technical report.

Rovina Mine, Samax, Rumania, 2020 - 2021

George’s role was to model the mining operations related to the expansion of the project.
Finally, George prepared the EIA report and a Technical report.

Due diligence for two windfarms in Poland, EBRD, 2020

George reviewed the technical report and modelling details to ensure the project will comply
with the national and international noise standards.

Due diligence for windfarm in Kazakhstan, EBRD, 2020
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George reviewed the technical report and modelling details to ensure the project will comply
with the national and international noise standards.

Underwater Noise Assessment of Piling Noise, Total, Denmark, August 2020

George led the team in modelling and assessment of underwater noise impacts due to piling
noise for Halfdan North and Valdemar platforms off shore Denmark. George prepared the
Technical report and he contributed to the EIA.

HS2 Phase 2b – UK, 2017-2019

George is the Sound and Vibration Noise Manager. His role ranges from to attending meetings
with design and engineers (Arup and Costain), reviewing the noise inputs to managing the
noise modelling team and preparing reports for the ES.

HS2 Phase 2a – UK, 2016-2018

George’s role ranged from attending meetings with design and construction engineers (Arup
and Costain) and reviewing the noise inputs to managing the noise modelling team.

KRPP, Coal Power Station, Kosovo, 2018

Project Manager. Site field survey and modelling. George’s role was to complete the noise
baseline for this project and to model the operation. Finally, George prepared the EIA report
and a Technical report.

Bechtel, Highway, Kenya, 2017-2018

Project Manager. George’s role was to supervise the noise baseline and to model the
construction and operation of a new highway connecting Nairobi with Mombasa. Finally, George
prepared the EIA report and a Technical report.

Rakita, Timok Mine, Serbia, 2016 – 2017

Project Manager. Site field survey and modelling. George’s role is to complete the noise
baseline for this project and to model the operation. Finally, George prepared the EIA report
and a Technical report.

Rio Saba (Rio Tinto), Jadar Mine, Serbia, 2016

George’s role was to complete the noise baseline for this project and to support the model the
operation.

Corbetti Thermo Power Station, Ethiopia, 2015

Project Manager. Site field survey and modelling. George’s role was to complete the noise
baseline for this project and to model the operation. Finally, George prepared the EIA report
and a Technical report.

Hipolito Windfarm – Mexico 2015

George’s role was to organize and analyze the meteorological data and model the operation of
the windfarm. Finally, George prepared the EIA report and a Technical report.

Underwater Noise Assessment of Pipelaying development Adriatic Sea, Confidential
Client, 2016

George led the team in modelling and assessment of underwater noise impacts from the FLNG
development project including drilling and operational phases.
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Jess Mc Iver,
Managing Technical Consultant, Cultural Heritage

Jess is a Managing Technical Consultant for
cultural heritage with 12+ years’ experience
delivering on requirements for green and
renewable energy, mining, transport, linear
infrastructure and rail within Europe, Middle East
and Africa. Jess can provide a wide range of
skills and service offerings for cultural heritage
including environmental and social due diligence
for international lender standards, screening,
scoping through to full ESIA and post ESIA
commitments in the form of Cultural Heritage
Management Plans during construction and
operation stage.

Bespoke offerings include cultural heritage
training to international lender standards and
auditing of management processes, remote
sensing and developing fit for purpose cultural
heritage guidance for project specific needs.

EXPERIENCE: 13 years

EMAIL: jessica.mciver@erm.com
LINKEDIN:https://www.linkedin.com/in/jess
mciver/

EDUCATION
¶ Post Grad Hon’s Archaeology, University

of Cape Town 2012.
¶ BA, Environmental and Geographic

Science, Social Anthropology,
Archaeology. 2011.

PROFESSIONAL AFFILIATIONS
¶ Association for South African Professional

Archaeologists (ASAPA)
¶ ACIfA (Chartered institute for

Archaeologists

FIELDS OF COMPETENCE
¶ Cultural Heritage

¶ Archaeology

¶ Due Diligence IFC PS8

¶ Intangible cultural Heritage

KEY INDUSTRY SECTORS
• Mining

• Renewable Energy

• Sustainable Infrastructure

HONORS AND AWARDS
¶ ERM Service Excellence Award

mailto:jessica.mciver@erm.com
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KEY PROJECTS
Baringo geothermal ESIA, Kenya August
2024- present
Cultural heritage lead for PESIA, Outline of
Indigenous Peoples Plan and ESMP.

Green Ammonia ESIA, Kenya Oct 2023-
present
Cultural heritage lead for international ESIA

Green Hydrogen ESIA, Morocco, May 2022-
present
Cultural heritage lead for screening and scoping
study

Baynes Hydroelectric ESIA, Namibia Mar
2023
Cultural heritage support for a hydroelectric
plant

Ammonia Port ESIA, Nigeria Oct 2023
Cultural heritage lead for international ESIA

Ammonia Plant Expansion, Nigeria
December 2022
Cultural heritage lead for international ESIA

Project Gaia Feasibility study, South Africa
Oct 2022- present
Cultural heritage lead in advisory role on
renewable developments in existing mining
locations.

High speed rail ESIA, Egypt, October 2022-
present
Cultural heritage lead for international ESIA

Arad Wind Farm Romania 2023
Cultural Heritage chapter in an Environmental
Impact Assessment for a windfarm in Romania
to international lender standards

Adamdel and VisVisa Wind Farm, Serbia
2023
Cultural Heritage chapter in an Environmental
Impact Assessment for a windfarm in Romania
to international lender standard

Mahenge Transmission Line Tanzania (Dec
2022 to March 2023)
Cultural Heritage ESIA review and CHMP
development for a transmission line and mine in
Tanzania to international lender standards

Cabinda Airport Expansion, Angola, Oct
2023- March 2024
Cultural Heritage ESDD screening and report for
an airport development in Angola
QGMI Ghana road upgrade January-
December 2022
Scoping, baseline and ESIA phase, and
development of a Cultural Heritage
Management Plan for a road scheme in Ghana
to international lender standards

Baltyk III and Baltyk III ESDD, Poland,
January 2024
Cultural Heritage ESDD screening and report for
an offshore windfarm in Poland

Baltic Eagle ESDD, Germany, September
2023
Cultural Heritage ESDD screening and report for
an offshore windfarm in Germany

Anchoise Gas ESDD Morocco March 2023
Cultural Heritage ESDD screening and report for
a gas development in Morocco

Rio Tinto Global Cultural Heritage audit
April 2022- November 2022
Conducted an audit on the management of
cultural heritage for Rio Tinto’s EMEA assets in
line with their in-company standards, national
legislation and international lender standards

TTE Oman ESIA June 2024
Two windfarm ESIAs in Oman, cultural heritage
chapters for baseline and impact assessment

Iraq Degassing expansion plant, January
2024
Baseline and Impact Assessment for cultural
heritage

Anchoise Gas ESDD Morocco March 2023
Cultural Heritage ESDD screening and report for
a gas development in Morocco

Oman ESDD Rakiza Kilo, March 2023
Cultural Heritage ESDD screening and report for
a development in Oman

GSEZ Liberville Airport, Gabon March 2021
Cultural Heritage input into the Scoping Report
for the environmental and Social Impact
Assessment of the proposed rehabilitation of
the Liberville International Airport Access and
Junction road, Gabon



mailto:Julia.Tims@erm.com




















https://www.linkedin.com/in/karishma-misir-2b484722a/
mailto:karishma.misir@erm.com








Curriculum Vitae Ms. Louisa Bhavita Daggers, 207- Mon Repos South, East Coast 
Demerara, Guyana Tel#: 592- 220-6885, 649-1113 E-mail louisadaggers@gmail.com or 

louisadaggers@u.boisestate.edu or louisa.daggers@uog.edu.gy 
 

!ationality: Guyanese  
Date of Birth: July-10-1987  
  
EDUCATION  
  
PhD Candidate                                                                                                               (Present)  
University of Guyana  
Major: Biodiversity Conservation (Archaeology)  
Topic: A stable isotope Investigation of Holocene human environmental interplay and land use 
patterns along Guyana’s Coastal littoral. This research relies on archaeological human and faunal 
data to reconstruct coastal population mobility, diet and environment using a multi proxy 
approach encompassing Carbon Isotope 13 C, Carbon  14C, and Oxygen Isotope 18O.                          
  
MASTER DEGREE                                                                                                             (2012) 
Boise State University                                                                                                IDAHO U.S.A  
Major: Applied Anthropology  
Concentration: Archaeology  
Major Research: Development of a Cultural Resource Management Legislation for Developing 
Countries (Case Study Guyana). Development of a draft policy framework geared towards the 
protection and conservation of Guyana’s archaeological and historical cultural heritage, in 
response to a subject of global contentiousness and to combat the impacts of economic growth a 
development on cultural heritage.  
  
   
BACHELOR OF ARTS DEGREE                                                                                      (2010)  
UNIVERSITY OF GUYANA                                                               GEORGETOWN, GUYANA  
Major: TOURISM STUDIES  
Major Research: Exploring the viability of the Guyana Natural History Museum (The Guyana 
National Museum) as a component of the Guyana Tourism Industry. Evaluating the tourism 
potential of the museum and the impact of the tourist dollar on sustainability, marketing and 
development of a tourist friendly museum. Identifying the current museum threats and 
opportunities for improvement in an evolving museum industry globally.  
  
Human Subjects Training CITI Program                                                                           
University of Miami U.S.A  
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Miller School of Medicine (Certification for working and conducting research with human 
subjects). Training to meet international IRB ethical standards in data collection (scientific and 
ethnographic, cultural) in person data collection. 
  
DIPLOMA PROJECT MA!AGEME!T                                                                           (2011)  
EDEX U.K.                                                               	                                     UNITED KINGDOM  
 Project management, with an emphasis in managing human resources and project activities 
through data and time management and reporting  
  
CERTIFICATE I! GIS (ARC 10 & Q GIS)                                                                      (2013)  
GEOTECH VISION GEORGETOWN /JAMAICA  

CERTIFICATE                                                                                                                     (2012)  
UNDERWATER CULTURAL HERITAGE MANAGEMENT  
Program included the assessment of a project site and the drafting of site management 
management plans, assessing impacts of activities including the engagement of local 
communities and museums.  
UNESCO                                                                                               PORT ROYAL, JAMAICA  
  
!AS I!TER!ATIO!AL TRAI!I!G                                                                                (2012)  
NAUTICAL ARCHAEOLOGY SOCIETY PORT ROYAL, JAMAICA  
Introduction to Foreshore and Underwater Archaeology course (Part 1) geared towards the 
assessment of underwater archaeological sites for conservation and management 

CERTIFICATE 
UNESCO UNDERWATER CULTURAL HERITAGE CERTIFICATION  
Strengthening UCH in Latin America and the Caribbean                                                       (2021) 

CERTIFICATE 
PADI - Open Water 	 	 	 	 	 	 	 	 	 	  (2012)  
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 POSITIO!S   

Earth Archive Country Coordinator- Amazon Chapter 1 (2021-2024) responsible for the 
identification of cultural and ecological areas of interest for the purpose of mapping and 
conservation, including stakeholder engagement and data sharing.   

Researcher and Coordinator, Amerindian Research Unit, University of Guyana. Responsible 
for the coordination of the Associate degree in Anthropology, coordinate and co-supervise the 
Archaeology Field school, Archaeological research, networking  on a regional and international 
level and deliver courses in Anthropology and Archaeology 
 (2014 – Present)  

Research Affiliate, British museum, Santa Domingo Latin America Center of excellence: 
provide support and collaborate in regional research on cultural heritage, policies and areas of 
conservation issues (2019- Present) 

Co-Editor, Archaeology and Anthropology Journal of the Walter Roth Museum. The only 
English-speaking anthropology journal in south America, the journal is published in honor of the 
Walter Roth Museum, by Boise State University and the University of Guyana, ARU. My 
responsibilities include networking, issuing calls for papers, reviewing and identification of 
reviewers for journal submissions and dissemination of information.  (2016- Present) 

Research Affiliate, Walter Roth Museum of Anthropology. Involved in research with the 
archaeological collection of the Walter Roth Museum including providing voluntary training, 
collection management and data exchange (2013- Present) 

Co-Supervisor, Denis Williams School of Archaeology, a capacity building program initiated by 
the University of Guyana and the Walter Roth Museum over a decade ago, which focuses on 
public awareness, training of local and international participants in the area of archaeology field 
techniques. This program was under the WRMA until its return in 2018 to the university. 
Responsibilities include, proposal writing, identification of sites, management of resources in 
and out of field, supervising of students in field and class room, teaching and reporting finds to 
local authorities and public. (2011- Present) 
  
Member- Guyana Heritage Society (Present)  
Member- American Rock Art Research Association (Present)  



Curriculum Vitae Ms. Louisa Bhavita Daggers, 207- Mon Repos South, East Coast 
Demerara, Guyana Tel#: 592- 220-6885, 649-1113 E-mail louisadaggers@gmail.com or 

louisadaggers@u.boisestate.edu or louisa.daggers@uog.edu.gy 
 

PREVIOUS POSITIO!S   
• Teaching Assistant (TA): Boise State University, Idaho, U.S.A                                             

(2012)  

• Anthropological Officer/ Administrative manager/ Curator: Walter Roth Museum of 
Anthropology                                                       	                                                 (2012 -2013)  

• Anthropological Assistant at the Walter Roth Museum of Anthropology; Ministry of Culture 
Youth and Sport            	                                   	 	 	                      (2009 to 2011)  

• Anthropological Assistant at the Guyana National Museum                                 (2008-2009)  

GRA!TS 
2024- Rock art Conservation of the Upper Mazaruni  Awarded by Ministry of Amerindian 
Affairs) Guy$ 5,000,000 (USD$ 25,000.00)  

2022- Archaeological Investigation of South Rupununi Savanah (Funded by Boise State 
University and University of Guyana) USD $ 6,000.00 

2020- Ethnographic Case study of Rupununi savannah fire Management practices (Funded by 
UNESCO) 

2019- Archaeological assessment of Dubulay Ranch, Berbice River, Denis William Archaeology 
Field School (funded by: University of Guyana and Boise State University) UDS $ 5,000.00 

2019- Archaeological Survey of Karasabai Petroglyphs, (funded by: Boise State University and 
University of Guyana) USD$ 5,000.00 

2018- Archaeological investigation of the North Central Rupununi, Denis William Field School 
(funded by: Department of Culture, Boise State University, University of Guyana) USD $ 
5,000.00 

2017- Archaeological Survey of Shea and Rupunau Archaeological sites (funded by: Falcon Inc. 
and Walter Roth Museum Anthropology) USD $ 3,000.00 

2016- Archaeological Survey of the Aishalton Petroglyph complex South Rupununi (funded by: 
Department of Culture and Walter Roth Museum of Anthropology) USD $ 3,000.00 
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2015- 2017 (18 Month Project) Assessing prehistoric diet breadth to model a low carbon life 
way, (funded by the World Bank) USD $ 33,000.00  

HO!OURS/ AWARDS  
2017- Exemplary Research Achievement (Guyana Cultural Association of New York) 
2011-2012 Gem Grad Award  
2011-2012- Graduate Scholars Award   
2011. Fellowship Boise State University Graduate School  

SELECTED SOCIAL A!D CULTURAL CO!SULTA!CY:  
Cultural Expert and Archaeologist: Cultural Resource Management project (Client: Reunion 
Gold) 	 	 	 	 	 	 	  	 	 (ERM 2023- current) 

Responsibilities: Project Implementation, training of students and Cave site Data recovery, 
materials analysis and reporting in collaboration with Boise State University and ERM  

Resident Archaeologist/Cultural and Social Expert: Archaeological Assessment : Gas to 
Energy Transmission Line Client : GOG 	 	 	 	 	 (ERM 2023-2024)  

Responsibilities included: Site Assessment and CRM Impact Assessment Report 
	 	 	          	 	 	 	  
Social Specialist : Lead researcher: Local Works Listening Tours (client USAID) : Consultant: 		
	 	 	 	 	 	 	 	   	 	 (TCG 2023/2024) 
Responsibilities included: Public consultation, community stakeholder engagement, Lead focus 
Group Discussions with PWD, Youths, Women , Mixed groups, NGO’s and Local Government , 
including key informant  interviews and reporting.  

Resident Archaeologist: Archaeological Assessment: Reunion Gold	 	   (ERM 2023) 
Responsibilities included: Site Assessment and CRM Impact Assessment Report 

Resident Archaeologist: Archaeological Assessment: EEPGL GuySuCo Training Facility Port 
Mourant Berbice 	 	 	 	 	 	 	 	 (ERM 2022-2024) 
Responsibilities included: Site Assessment and CRM Impact Assessment Report 
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Resident Archaeologist: Archaeological Assessment: EEPGL Gas to Energy Project (ERM 
2022).  
Responsibilities included: Site Assessment and CRM Impact Assessment Report 

Anthropologist and Cultural Expert- Ethno-ecological  and Archaeological Assessment within 
the vicinity of Karawaimaine Taawa, Aishalton , South Rupununi Client: CIFOR, SWM & 
SRDC  (2022) 

Social Specialist: Stakeholder engagement: Green Climate fund full funding proposal (client 
FAO: Consultant: ECO ltd.  	 	 	 	 	 	 	 (2020-2021)  
Responsibilities included: Public consultation, community stakeholder engagement, 
development of stakeholder engagement methodology, development of stakeholder Engagement 
Plan for project implementation and stakeholder engagement report 

Social Specialist: GMI Manganese Mine, Social Impact assessment, Focus on Resettlement, 
CRM and Land use Guyana (Consultant: EMC)           	 	 	 	   (2020-2021)                                                                                                            
Responsibilities included: stakeholder engagement, community profiling, evaluation of 
resettlement initiative, development of the grievance redress mechanism and characterization of 
social impacts  

Social Specialist: Stakeholder engagement, Climate Smart Agriculture in Region # 9, Ministry 
of Agriculture 	(Consultant: CIAT)                                                                                        (2019) 
Responsibilities included: Community stakeholder engagement, stakeholder engagement report 
and recommendations  

Social Specialist/Anthropologist : Design and Implementation of REDD+ Pilot Project In 
Guyana: GoG project, IDB funded, (consultant: FCGI) 	 	 	 	 	 (2019) 
Responsibilities included: Stakeholder Consultation, Reporting, project concept development 
and refining, Identification of project implementation sites, Monitoring of Implementation, 
Budgeting and financial management 	 	 	 	 	  

Social Specialist: Comprehensive Study of Citizen Security in Indigenous Communities: 
GOG project, IDB funded (consultant: TCG) 	 	 	 	 	 	 (2019)  
Responsibilities included: stakeholder engagement, community sensitization, key informant 
interview and focus group discussion  
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Social Specialist: Stakeholder Engagement: The Enhancement of Sheriff Street Mandela  
Avenu Roadway improvement Project (IDB funded) MoPI: Egis international and SRKN      
(2018-2019) 
Responsibilities included: stakeholder engagement, monitoring and conflict resolution and 
reporting  

Indigenous and Social Specialist: Sustainable Agricultural Development Project; GFC 
Readiness project: FAO  ( consultant: CITA)                                                                        ( 2018) 
Responsibilities included: Public consultation, community stakeholder engagement, 
development of stakeholder engagement methodology, stakeholder engagement report. 
Evaluation of indigenous and vulnerable groups within the project area of influence  

Social Impact Assessment: Pirara Researh Center and Resevoir Region#9; Ministry of 
Agriculture and SRKN 	 	 	 	 	 	 	                (2017-2018) 
Responsibilities included: socio-ecomomic impact assessment, development of impact matrix 
development of social management plan, designing of the grievance redress mechanism and IPP 
(Indigenous peoples plan)  

Social Expert: East Pedestrian Overpass: Consultant RM Engineering ( Client:Ministry of 
Public Infrastructure 	 	 	 	 	 	 	 	            	   (2017)   
Responsibilities included: Stakeholder engagement, the implementation of grievance redress 
mechanism and reporting and  

Social Expert: Social Impact Assessment; Sea Defence project: Consultant (SRKN) 
Client :Ministry of Public Infrastructure	 	 	 	 	 	 	 (2016)     
                                                                                                                                                
Responsibilities included: Socio-ecomomic impact assessment, development of impact matrix 
development of social management plan, and the designing of the project grievance redress 
mechanism. 

Social & Cultural Heritage Consultant: The Guyana Gold Fields Inc                (January 2014)  
Responsibilities included: Site Assessment and CRM Impact Assessment Report 

Resettlement plan and Social Survey Consultant: Conducted a social impact assessment and 
Re-settlement survey for the Sophia Block X & F to the Amila Falls Hydro Project transmission 
line project, contracted by Sight global (Miami) and Re plan (Canada)      ( May- June 2013)  
  
Social & Cultural Assessment Consultant: Conducted archaeological assessment for the  
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Bonasika mining site for GINMINE bauxite company                               (February-April 2013)  
Responsibilities included: Site Assessment and CRM Impact Assessment Report 
  
Archaeologist/Anthropologist: Social and Cultural Assessment: Port Royal UCH Site Jamaica 
(collaboration with JNHT and UNESCO)              	 	 	 	      (!ovember 2012)  
                                                                                    
  
Current Research Projects 

1. Stable Isotope assessment of Archaeological human and Faunal Remains of Guyanas North 
Western Coast ( Collaboration Boise State University)  

2. The Assessment of the Upper Mazaruni Rock art Panel and pigment Characterization 
(University of Guyana, in collaboration with the GoG) 

3. Aishalton Petroglyph Conservation and community engagement  

Publications  
• UNESCO. 2024. Indigenous Peoples’ Traditional Knowledge of Fire: Observing, 

Understanding, and Coping with Climate Change and the vulnerabilities of Socio-
Environmental Systems - Case studies from the Guiana Shield (Guyana, Suriname, Venezuela). 
UNESCO. Paris. 92 Pp. (Guyana Chapter) : https://unesdoc.unesco.org/query?q=Corporate:
%20%22UNESCO%20Office%20in%20Kingston%22&sf=sf:* 

•  Daggers, L. 2023. The Value of the Karaawaimin Taawa for the Wapishan People (Book 
Chapter) CIFOR, FAO, WCS & CIRAD. 2023. The Karaawaimin Taawa – Insights from a 
biocultural assessment led by the Wapichan people in Guyana. Rome, FAO. https://doi.org/
10.4060/cc5251en  

• Richards, A., C. White, L. Daggers, Soke-Fonkel. T, Edwards. A, Sutherland. A, Aguiste. I, 
2023. Archaeology, Indigenous and Local Knowledge, and Climate Change in the 
Caribbean:Select Case Studies among the Kalinago, Macushi and Maroon communities in the 
Windward Islands and the Guianas. Archaeology and the Publics,Vol 38.2. Cambridge Press 

• Plew, M.G, and. Daggers, L.B. 2022. Archaeology of Guyana (Text Book), University of 
Guyana Press 2022. 

•  Daggers, L.B and Plew, M.G.  Using New Methods to Assess Holocene Environmental 
Change in Northwestern Guyana (Book Chapter) University of Florida Press 2022. 
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• Christopher Fishera, Stephen Leisza, Louisa Daggers et al., 2022. Creating an Earth Archive. 
PNAS, Vol 19. No. 11   

• Daggers, L.B. Pereira, G. Browne, P. H, . 2022. Archaeological Survey within the Vicinity of 
Karaawaimin Taawa, South Rupununi, Guyana. Anthropology & Archaeology Journal Vol. 
25 

• Daggers, L.B. Pereira, G. Plew.M.G. 2022. A Report on Archaeological Survey near 
Rupunau and Shulinab Anthropology & Archaeology Journal Vol. 25 

• Daggers, L.B. 2021. Assessing Holocene Coastal Environmental Dynamics in North Western 
Guyana, In Sunnucks, L.O and Cooper, J. 2021 Mapping a New Museum, Politics and 
Practices of Latin American Research with the British Museum. Routledge 

• Carolina Navarrete-Frías1, Miguel Lizarazo1, Anton Eitzinger 1, Caroline Mwongera 1, Judith 
Rosales2 Louisa B. Daggers2, Pauline Bullen2, Dina Benn2, Satesh Nanlall3, Danny 
Sandoval1,  Andres Jines1  2021. Climate Smart Agriculture Investment Profiles in Guyana: A 
way forward  

• Mwongera C; Eitzinger A; Bullen P; Daggers L; Kinyua I; Rosales J. 2020. Climate-Smart 
Agriculture Rapid Appraisal Report for Guyana. CIAT Publication No. 503. International 
Center for Tropical Agriculture (CIAT). Cali, Colombia. 30 p.  

• Daggers, L.B,  Pereira, G. and Plew M.G 2019. Archaeological Survey of in the vicinity of 
Karasabai North Rupununi, Anthropology & Archaeology Journal Vol. 23 

• Daggers, L.B and Plew, M.G.  et al., 2018. Assessing the Holocene Environment of 

Northwestern Guyana: An Isotopic Analysis of Human and Faunal Remains, Latin American 

Antiquity 

• Hastings, R.D., Daggers, B.L., Stoll, A.A.M. 2018. Ethno-Meteorology in Upper Mazaruni: 
Uncovering Indigenous Knowledge of the Kapon Akawaio People. Anthropology & 
Archaeology Journal Vol. 22 
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•  Pereira, G., Daggers B.L. 2017 A Short Note on Petroglyphs of Rupunau Village, South 
Rupununi Guyana. Anthropology & Archaeology Journal Vol. 21 

• Daggers, L.B,  Pereira, Gand, Pitamber. M.  2016.  Archaeological Survey of the Aishalton 
Complex South Rupununi Guyana. Anthropology & Archaeology Journal Paper Vol. 20   

• Daggers, L. B. 2015. CRM Archaeological Infrastructure for Guyana and Developing 
countries.   Anthropology & Archaeology Journal Paper Vol. 19 #2   

  
• Plew, M.G, & Daggers, L.B. 2015. Recent Excavation of the Siriki Mound North West 

Guyana. Antiquity Gallery   
  
• Plew, M. G, &. Daggers, L.B, 2015 and Notes on Archaeological Survey and Testing at 

Warapana Shell Mound, North West Guyana. Anthropology & Archaeology Journal Paper 
Vol.19 #1  

  
• Daggers, L. B. 2015. Underwater Cultural Heritage paper: Guyana protects it's Underwater 

Heritage. UNESCO Culture and Development Magazine Issue #13.  
  
• Report:  Archaeological Assessment of Prehistoric sites within the Vicinity of Chateu Marot 

and Abary, East Coast Demerara Guyana: Louisa Daggers, 2014.  
  
• Plew, M. G, Periara, G. and Daggers, L.B. 2014. Archaeological Survey at  
 Karanambu, Northern Rupununi, Guyana Anthropology & Archaeology Journal Paper Vol.18 
        
• Plew M. G., Willson, C. A and Daggers, L.B. 2012. Archaeological Excavations at Siriki Shell 

Mound, Northwest Guyana. Monographs in Archaeology No. 4, University of Guyana.   
  
• Conference presentations: co-authored a poster covering the pathology of the Siriki man (A 

prehistoric skeleton that was excavated by myself and Dr. M. Plew in Guyana) this poster was 
presented at the American Association Physical Anthropology (AAPA) annual  

    Conference in Portland Oregon and the American Association for the Advancement of  
   Science (AAAS) conference Boise Idaho                                                (Portland U.S.A 2012)  
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CO!FERE!CES/SEMI!ARS/TRAI!I!G COURSES/WORKSHOPS ATTE!DED  

Island at the Helm Conference: presentation: Breaking Barriers : Linking Scientific 
Understandings with Traditional Knowledge As a Means to  Build Climate Change Resilience 	 	
	 	 	 	 	 	 	 	 	 	 	 (Aruba 2022) 

Impact Justice Conference: Presentation: Communication Constrains and barriers within 
indigenous communities	 	 	 	 	           	                   (Dominica 2022) 

Workshop: U!ESCO- Post Disaster Needs Assessment Workshop                    (Guyana 2021)  

University of Guyana CSA Symposium: Presentation: Tribute to the George Simon; 
Archaeological contributions of George Simon 	 	 	 	 	 	 (2021)  

Earth Archive Congress: Presentation on the vulnerability of Guyana’s archaeological sites to 
Climate change and development and the important of Lidar scanning for future research (2021) 

Webinar U!ESCO: International Decade of Indigenous languages (moderator and 
representation of Guyana/ and the Amerindian Research Unit)                                             (2021)                                                                       

Organization of American States: Inter-American Commission on Human Rights (IACHR) 
Regional Meeting: Presentation: Indigenous Rights to self-determination in Guyana and local 
policy issues 	 	 	 	 	 	 	 	 	 	 	 (2021)  

Iwokrama: Emerging Science Webinar Series: Presentation: Petroglyphs of Guyana   (2020)  

International Association of Caribbean Archaeology: Presentation: Isotopic analysis of 
Human and faunal Remains of North Western Guyana 	 	          	        (Barbados 2019)  

Society of American Archaeology: Presentation: Moving Beyond: Using New Methods of 
Assessing Holocene Environmental Change in Northwestern Guyana    	  (!ew Mexico 2019) 

Guyana Cultural Association !YC: Presentation: Excavations of the Siriki Shell Mound                                            
(New York 2017) 

Guyana Cultural Association !YC Presentation: Cultural Heritage and the Absence of Policy 
Infrastructure                                                                                                       (!ew York 2017) 
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World Monument Fund: Presentation: Archaeology Within the community Landscape         
(Aurthor Chung Convention Center 2016)      

Workshop: OAS: Heritage Elicitation                                                        (Georgetown 2019) 

Workshop: FAO:  Green Climate Fund, proposal development                    (Georgetown 2018) 

Workshop: WWF: Protected Area Systems (shell Beach)                            (Georgetown 2018) 

Workshop: Princeton University: Paleoclimatology, Dendrochronology for pre modernist   
                                                                                                          	 	             (U.S.A 2015)  
United !ations & OECS Expert Meeting: Science Policy Interface, and the possible 
contribution of Indigenous Research and Knowledge to SIDS and Sustainable Development                                                                                                  
(St. Lucia 2015)  

U!ESCO ICH Workshop: Safeguarding our Intangible Cultural Heritage stakeholder  
awareness workshop.                                                                            	          (Guyana, 2013)  
  
U!ESCO UCH Workshop: Underwater Cultural Heritage Management capacity  
building Workshop for Caribbean Nations.           	 	 	                      (Jamaica, 2012)  
  
Department of Anthropology Lecture Series: “before the Argonauts: Early Metallurgy and 
interactions in Bronze age Eurasia and Beyond” by David Peterson                         (Idaho, 2012)  
  
WWF Project Proposal Writing Work Shop: A three days workshop providing  
guidance for the preparation of writing international grant proposals                     (Guyana 2012)  
  
Idaho thirty eight annual conferences: The Idaho archaeological society   (Idaho, U.S.A 2011)  

 REFERE!CES  
 Dr. Mark G. Plew (Professor Emeritus) - Department of Anthropology, Boise State 
University, Boise Idaho E-mail address: mplew@boisestate.edu   
Elford Liverpool (Lecturer)- Department of Biology, University of Guyana  
E-mail address: elford.liverpool@uog.edu.gy 



https://gy.linkedin.com/in/mark-july-19a1b85a
https://gy.linkedin.com/in/mark-july-19a1b85a
mailto:mark.july@erm.com
































The business of sustainability

Experience: 30 years experience in environmental
consulting

LinkedIn: https://www.linkedin.com/in/paul-hesketh-
0319583b/

Email: paul.hesketh@erm.com

Education
ƴ BSc (Hons) Applied & Environmental Geology,

Birmingham University, UK, 1991

Professional Affiliations and Registrations
ƴ Fellow of the Geological Society
ƴ Specialist in Land Condition (SiLC)

Languages
ƴ English, native speaker

Fields of Competence
ƴ Complex Project Management
ƴ Closure Planning / Regeneration & Just Transition
ƴ Site Investigation and Remediation / Earthworks
ƴ Waste Management
ƴ Environmental Permitting
ƴ Due Diligence

Key Industry Sectors
ƴ Metals & mining
ƴ Chemicals
ƴ Manufacturing

Publications
ƴ Risk Based Management of Mercury-Impacted

Sites, Network for Industrially Contaminated Land
in Europe (NICOLE), 2015

ƴ Initiating a just transition in response to a low-
carbon energy transition in coalfield communities,
Western Ukraine (ACGM Mine Closure 2022), 2022

Paul Hesketh
Technical Director

Paul is Technical Director with over 30 years’ experience in dealing with complex
site management issues. He is a focussed solution provider working around
problems on behalf of his clients and provides insightful high-level advice. His
principal focus is dealing with the complex legacy issues relating to the
management of sites including soil and groundwater pollution stemming from
historic industrial and waste management operations, infrastructure removal and
transition of sites to new owners. He brings practical knowledge to provide
transition support through his involvement in the closure and subsequent sale /
regeneration of numerous sites, including steel plants (including large integrated
works), metals refining, chemical plants, and multiple manufacturing sites
(papermills, automotive plants, can manufacturing, aircraft maintenance / deep
servicing).
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Key Projects

Closure and Decommissioning: Confidential Client, SA.
Pre-closure advisory support in relation to the closure of an
oil refinery in South Africa. Briefing in relation to
development and planning needs to facilitate sale of the site
/ exit.

Closure, Decommissioning and Regeneration: Project
Melbourne. Delivery of closure support services for an
integrated automotive manufacturing facility.  Regulatory
support, permit surrender and investigations to determine if
any liability arising from manufacturing operations.

Closure, Decommissioning and Regeneration: Precious
Metals Refinery.
Advisory support in relation to closure and decommissioning
of a precious metals refinery on behalf of the freehold
landowner who intended to redevelop the facility and
needed to ensure that all works were completed to a
satisfactory standard.

Due Diligence: Global Mining Company
Review of closure liabilities associated with the potential
purchase of a global mining company. Assessment of
compliance with standards and potential impact on future
liabilities.

Closure and Decommissioning: Global Miner.
Advisory support to the global closure team on issues
relating to studies approach and scope, definition of costs,
site repurposing approaches and lessons learnt.

Due Diligence: UK Integrated Steel plant.
Assessment of environmental liabilities, on behalf of
purchaser, relating to historic and current operations of an
integrated steel plant including landfill operations.
Development of cost model detailing liability envelope, and
scope of works post-purchase to allow quantification and
carve out of liabilities.

Liability Management: Staveley Chemical Works, UK.
Development of a strategic approach to site assessment
and monitoring programmes to allow sequenced
remediation of a large derelict chemical platform.

Due Diligence: European Integrated Steel Manufacturer.
Assessment of environmental issues related to a Europe
wide portfolio of steel plants. Cost model relating to on-
going obligations for landfill management, soil and
groundwater impact and liability post closure.

Closure and Decommissioning: Crown Cork & Seal,
Neath, UK. Permit surrender and regulatory support in
relation to metal shaping facility.  Investigation of soil and
groundwater impact, development of a remediation strategy
and implementation of the strategy.

Liability Management: Remediation of Former Waste
Disposal Lagoon, UK. Turn-key remediation of a lagoon
that was used for the disposal of waste phosphorus
materials.  Directed assessment programme and bid. This
led to a nine-month construction project which involved the
installation of mineral cap which was installed underwater
and suspended on a single 3ha sheet of geotextile, which
had to be floated on the lagoon and sunk as a single
operation.

Regeneration Planning, 2012 London Olympics, UK.
Formulated relevant planning conditions for remedial
activities for this multi-tiered development and produced a
protocol for discharge of conditions, and interaction with the
Planning Delivery Team (PDT) of the Olympic Delivery
Authority by the applicant. Paul leads a team of consultants
providing advice, to the PDT, relating to the quality of
investigation reports, and remediation strategies submitted
by the applicant.

Brownfield Development, UK, Merebank. During this
project Paul provided advice to the end tenant team and
sign-off of third-party works which related to brown-field
issues for the development of Europe’s largest winery.  This
is a 1,000,000sq ft building constructed in an area with
extensive deposits of zinc smelter residues, and
manufacturing of mustard gas during WW1.

Liability Management / Regeneration Planning:
Remediation Strategy, Panteg Steelworks, UK. Project
was undertaken on behalf of the Local Planning Authority
and involved a review of site investigation and remediation
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strategy to determine the level of Section 106 contribution
required from the developer.  The risks associated with
development of a school/tertiary college land for which was
being used as the developers Section 106 obligation, were
also assessed.

Liability Management: Former Ethylbenzene
Manufacturing Plant, Barry, UK. Assessment of
contaminant distribution, potential risks and regulatory
requirements for a former ethylbenzene manufacturing
plant.

Brownfield Development / Regeneration Planning:
Beryllium Pad, Avonmouth, UK, Merebank. Advice in
relation to the possible exhumation of beryllium
contaminated materials, which were encapsulated in pits
beneath a concrete slab in the early 1970s. Given the high
perceived levels of risk a tiered investigation approach was
utilised starting with non-invasive techniques and
subsequently sampling materials from within the pits.  A
detailed quantitative risk assessment was undertaken which
generated a safe concentration form long term use of the
site.

Two of the five burial pits were subsequently exhumed with
materials recovered for safe disposal off-site.

Key Projects Prior to Joining ERM

Closure and Decommissioning / Remedial Review,
Rogerstone, Newport, UK, Alcan. The project involved a
process of determining environmental liabilities and
management options for reducing these liabilities at an
active aluminium rolling mill.  Paul was involved in this work
since its inception, the study started with an audit of the
existing facility and the development of a conceptual model.
Site investigations refined the conceptual model, and
quantitative risk assessments were undertaken.
Unacceptable risks were determined as being present from
organic contaminants due to the likely impacts upon surface
water.  The remediation strategy was focussed on the
treatment of organic contaminants within groundwater
through a large pump and treat abstraction system.  This
system was located within an active area of the plant, which

required a high degree of liaison and planning during
installation.

Closure and Decommissioning, Falkirk, UK. Provision of
advice relating to the closure, decommissioning of an
aluminium rolling mill in Falkirk, Scotland and subsequent
sale of the land.

Project involved a review of existing information, gap
analysis and scoping of site investigations in order to
develop a risk based assessment to allow operator to safely
withdraw from the site.

Closure and Decommissioning: Irish Ispat, Cork,
Ireland. Paul was responsible for undertaking an audit of
the Irish Ispat electric arc furnace in Cork on behalf of the
Irish government.  The Irish government are the free-hold
owners of the site, and as the steel works had gone into
liquidation, the Irish government were concerned regarding
potential environmental liabilities that they may face when
the site is returned to them.  It was estimated that the Irish
government had a liability of approximately €30m relating to
the site due to the sites proximity to environmental receptors
and the nature of the closure.

Closure, Decommissioning and Regeneration: All
Wales Strategy & Spent Pickle Liquor Lagoons
assessment, UK, Corus. Providing strategic assistance to
Corus with regard to environmental liabilities associated
with the Welsh closure sites, principally Bryngwyn works
Swansea, Ebbw Vale and Llanwern Newport, and the
transfer of the Whitehead works to the ‘New’ Llanwern.

Work involved Phase 1 auditing of the Llanwern, Bryngwyn
and Ebbw Vale plants.  Scoping of Phase 2 site
investigations for all three of these plants, and direction of
the Whitehead site investigations. Development of
remediation costs and support in relation to site divestment
strategies.

The Spent Pickle Liquor project involves an assessment of
liabilities for an area of the Llanwern works not included with
the closure area, and development of an appropriate
strategy for remediation of this area.  The applicability of
over 50 remedial; techniques were assessed.  A strategy
was developed which provided management options
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ranging from £4.5M to £25M.  On site trials were
undertaken and one of the lagoons has been relocated (to
make way for the new Whitehead works within the Llanwern
plant) by de-solidification and pumping.

Liability Management: Multiple Site Assessments, UK
Wide, Defence Estates. Responsible for delivery of various
projects involving Phase 1 and Phase 2 investigations on
active military bases including engineering depots, supply
centres, aircraft maintenance sites and the manufacture of
chemical weapons and explosives production. A variety of
ground investigation techniques have been employed at
these sites to provide appropriate levels of information.

Closure & Regeneration: RAF St Athan Determination of
soil and groundwater impacts through 50 years of
maintenance activity.  Understanding consequences, risk
mitigation strategies and support during sale of the base to
allow owner to achieve a clean exit.

Liability Management: Project Dragon, Caerphilly, UK.
Project involved the development of construction guidance
for deep basement excavations, within a factory extension.
Groundwater beneath the factory had been contaminated
with chlorinated solvents, excavations penetrated
groundwater by some 2m.

Work involved liaison, with regulators to gain necessary
consents and approvals, and management of environmental
monitoring programme during construction phase.

Liability Management: Abandoned Metal Mine
Programme, Wales, UK
Management of environmental and ecological studies to
assess pollution arising from historic pb-zn mines in mid-
Wales, UK, and public safety, historic value and nature
conservation needs.
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Lecturer  
Faculty of Agriculture and Forestry 
University of Guyana  
Turkeyen Campus  
Tel. 222-3599 (mobile) 657-9863 
Email: ugfacagri@yahoo.com  
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Shauncy Henry, BSc. Biology
Consulting Associate

Shauncy is a passionate natural resource professional with a
background in biological sciences. Through extensive
fieldwork and hands-on research, Shauncy has honed her
expertise in biological surveys, working with multiple national
and international stakeholders to develop solutions to national
environmental management issues through inclusive,
environmental approaches. Shauncy has contributed to
Guyana National Entomological Plan as a Microbiologist for
three years engaging in several management plans for
Guyana. Areas of focus include biological conservation and
environmental conservation, sustainable practices, and
stakeholder engagement. Further, non-biological experience
includes air quality, groundwater, and socioeconomic surveys.
In addition, with exceptional interpersonal skills, Shauncy has
collaborated with many clients and colleagues for Key Projects
at ERM Guyana.

EXPERIENCE: [6] years of experience (Ministry of Health –
Microbiologist, ERM Guyana Inc – Environmental Consulting
Associate): conducting biological baseline surveys.

LINKEDIN: https://www.linkedin.com/in/shauncy-henry-885a98258/

EMAIL: shauncy.henry@erm.com

EDUCATION

¶ Master of Science Degree (MSc.) Student – Pending Graduand, 2025

¶ Bachelor of Science Degree (BSc.) Biology - University of Guyana,

Georgetown, Guyana, 2019

LANGUAGES

• English, native speaker

• Spanish (Basic)
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FIELDS OF COMPETENCE

• Biodiversity assessment

• Knowledge and practices with data analysis

• Map Reading and Navigation Using GPS

• AES/ VES for birds

• Camera trapping for wildlife research

• Laboratory skills (organic, inorganic, physical and biochemistry)

• Mathematical and numerical skills

• Groundwater and Hydrology research

• Forensic Engineering

• Socioeconomic Assessment

• Map Reading and Navigation (GPS) – Basic

• Project Management

• Air Quality Monitoring

KEY INDUSTRY SECTORS

¶ Biodiversity and conservation

¶ Mining

¶ Health (Vector Control/National Infectious Diseases)

KEY PROJECTS

Environmental, Social, Community Health and Cultural Heritage

Baseline (Oko West Project) - Mining Sector (July 2023- December 2024)

Participated in the data collection for the aquatic (fish and macroinvertebrate)

dry season survey and the wet season terrestrial (mammals, birds and

herpetofauna) surveys. Supported the camera trapping for wildlife installation

and (led) retrieval activities. In addition to biological surveys, assisted with

socioeconomic assessment and reporting.

Hydrogeological Baseline Surveys (Oko West Project) – Mining Sector

(September 2023 – November 2023)

Participated in the data collection for the hydrology and groundwater sampling

surveys.
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Whiptail Environmental Impact Assessment, Guyana- Oil and Gas Sector

(August 2023)

Conducted stakeholder engagement with fisherfolks and residents in regions 5

and 6 and the Regional Democratic Council (RDC), Region 6.

Coastal Birds Survey (EEPGL) (September 2023, September 2024)

Supported the data collection (auditory and visual recording) of bird species along

the coast of Guyana (Region 1-6).

Gas to Energy Terrestrial Surveys (Riverine Otters and Vegetation) (March

& April 2025): participated in data collection for riverine otters and vegetation

post pipeline construction.

Seawater Sampling Campaign (May 2025): data collection around the FPSOs

(Liza Destiny, Liza Unity and Payara Prosperity).

KEY PROJECTS PRIOR TO JOINING ERM

National Action Plan - Entomology Unit (Microbiologist – Ministry of

Health, Guyana)

Supported the laboratory services for health departments, community

environmental health programs and for physicians needing information for

diagnosis and treatment. Also conducted environmental services using

integrated vector management throughout various communities in the country.
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Yves Verlinden, MIEnvSc, MIAQM
Principal Technical Consultant

Yves is a principal consultant air quality specialist
with ERM. He is currently leading the air quality
impact assessment for a hydrogen storage facility in
the UK and has previously undertaken project work
investigating the use of hydrogen in combustion
systems in relation to emissions to air. Yves has
experience with power plants, refineries, chemicals
production, mining, iron and steel plants, and a
range of other types of industry.

EXPERIENCE: 20 years’ experience in Air Quality

LINKEDIN: https://www.linkedin.com/in/yves-verlinden-44481567/

EMAIL: yves.verlinden@erm.com

EDUCATION
• MSc Applied Biological Sciences. Environmental Technology, University of Ghent, Belgium,

2002

PROFESSIONAL AFFILIATIONS AND REGISTRATIONS
• EIA-expert ‘air’, Flanders

• EIA-expert ‘water’, Flanders

• Full Member IES

• Full Member IAQM

LANGUAGES
• Dutch: mother tongue

• English: good

• French: fair

• German: limited

FIELDS OF COMPETENCE
• Detailed dispersion modelling utilising IMPACT and IFDM, ADMS, AERMOD and CalPuff

• Mitigation of impacts on air quality, both end-of-pipe as process integrated

• Preparing and undertaking ambient air quality monitoring surveys

https://www.linkedin.com/in/yves-verlinden-44481567/
mailto:yves.verlinden@erm.com
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• Undertaking assessments of traffic emissions on air quality

• Preparation of water balance, linear impact assessment of water discharge

• Input into the PPC process for industrial clients

KEY INDUSTRY SECTORS
• Infrastructure

• Power and New Energy

• Oil & Gas

• Mining

• Iron & Steel

• Non-ferrous metals

• (Petro)Chemical

• Manufacturing

KEY PROJECTS

Confidential Client – Air Quality Impact Assessment for a new Gold mine in Guinea,
2023

Open-pit mine project in early design phase was conceptualised by Yves based on early design
data for air quality impact assessment using AERMOD dispersion modelling. With sensitive
receptors in close proximity to activities, extra attention was given to embedded mitigation and
design input.

Operational monitoring program for 3 mine sites, Ivory Coast, (2022 - …)

Yves is developing/updating an air quality monitoring program for the sites to undertake
baseline and operational air quality monitoring. This involves site works in support of the
project to initiate the site monitoring. Yves is also delivering on-site and remote training for the
mine’s EHS teams.

Expansion impact assessments for existing gold mine, Ivory Coast, 2020 - 2022

Client operates a gold mine in Ivory Coast. The mine operates pits in close proximity to residential
receptors in a nearby town. The client was seeking to expand mine pits towards the town. An
impact assessment was required for the expansion works. Yves was PM and air quality modelling
lead for this project.

Gangra DSO Mining Project - ESIA for a proposed expansion of an iron ore mine,
Liberia, 2015-2016

The Project was proposed by ArcelorMittal Liberia Limited (AML) as an interim measure in
response to changing regional and global financial circumstances. Yves prepared the Air Quality
Impact Assessment which considered impacts from the mining activities, the handling of ore and
waste and from the transport of ore by road to the processing and loading facilities. The impact
assessment utilised dispersion modelling (AERMOD) to identify critical issues and facilitate the
development of mitigation programmes for the reduction of impacts to air quality. The project was
undertaken in line with the requirements of the IFC.
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Allana Potash, Yara potash and G&B Minerals – EIAs and baseline air quality
monitoring programmes for three proposed Potash mines, Ethiopia, 2012-2016

Yves worked on three separate, adjacent project sites to support the development of solution
potash mines in the Danakil depression in Ethiopia. The projects required the development and in
country deployment of baseline air quality monitoring surveys. Yves undertook baseline site works
in support of one of the projects, prepared the air quality impact assessment and management
plans for two of the projects and technically reviewed the baseline evaluation and impact
assessment of one of the projects.

In addition to identifying the baseline conditions, the surveys also informed the clients regarding
the potential for contamination of the potash product due to deposition of contaminant dusts to
evaporation ponds. The EIAs considered impacts associated with the proposed developments,
these primarily being associated with road traffic arising from shipping of product in terms of both
exhaust emissions and emissions from unpaved roads, power generation and the operations of the
proposed processing plants. The EIAs required particular consideration of the extreme nature of
the environment and were undertaken in line with the requirements of IFC guidance.

China Union – EIA and baseline air quality monitoring for a proposed iron ore mine,
Liberia, 2012

Yves developed and implemented a baseline air quality monitoring survey which considered the
construction and operation of the mine, rail line and dedicated port facility for a proposed iron
ore mine in Liberia. Yves undertook baseline site works in support of the project.

London Mining and African Minerals – EIA and baseline air quality monitoring for two
proposed iron ore mines, Sierra Leone, 2012

ERM was commissioned to support the expansion of two operational iron ore mines in Sierra
Leone. Baseline air quality monitoring surveys were developed and implemented, with due
consideration of the existing operations.

Multi-element EIAs were undertaken in line with IFC requirements for the projects considering
the construction and operation of the mines, including transport routes and ship loading. The
impact assessments utilised dispersion modeling to identify critical issues and facilitate the
development of mitigation programmes for the management of impacts at sensitive receptors.







DUSTDISC DEPOSITION REPORT

 

 

DUSTDISC SETTLEMENT AAC% & EAC% DATA
 

 

Sampling interval exceeded 14 days - Dust Impact Risk not calculated
 

*We recommend 1-14 day sampling intervals
 

Please see our 'Quick Guide to DustDisc Reporting' for more information on our assessment matrix and criteria

Client: Mako Mining Corp Site: Georgetown, Guyana

Our reference: Date Out: Date In: Interval*
(days)

AAC% /
interval

EAC% /
interval

AAC% /
day

EAC% /
day

Dust Impact
Risk

158391 / 1D mine /
ZMMCGTG

15-Oct-25 12-Nov-25 28 99.4 5.2 3.5 0.2 N/A

Tel: +44 (0) 1608 810110 Web: www.DustScan.co.uk
DustScanAQ is a registered trademark and the trading name of DustScan Ltd



GRAVIMETRIC ANALYSIS REPORT

 

 

DUSTDISC DEPOSITIONAL DATA
 

 

 

 

 

 

 

Client: Mako Mining Corp Site: Georgetown, Guyana

Our Reference Date Out: Date In: Interval
(days)

Mass of dust (mg)
as released solids

Inferred deposition rate as
released solids (mg/m2/day)

158391 / 1D mine /
ZMMCGTG

15-Oct-25 12-Nov-25 28

Tel: +44 (0) 1608 810110 Web: www.DustScan.co.uk
DustScanAQ is a registered trademark and the trading name of DustScan Ltd

21.9 185.5

Some sites use 'Frisbee-type' deposition gauges and apply a 'custom and practice' threshold of 200 mg/m2/day as a means of assessing 

performance, in the absence of any recognised limit values for visible / nuisance dust (see Environment Agency M17).

Dust mass of less than 2.37 mg is below our detection limit and is therefore reported as BDL.

The table above shows that the calculated deposition rates of the above DustDisc samples collected from the Georgetown, Guyana did 

not exceed 200mg/m2/day.

If you have any questions regarding the above results or any other matters please don’t hesitate to get in touch.

Analyst's comments

158391 / 1D mine / ZMMCGTG: Calculation has been manually adjusted to account for double quantities of glue from two sticky pads
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DUSTDISC DEPOSITION REPORT

 

 

DUSTDISC SETTLEMENT AAC% & EAC% DATA
 

 

Sampling interval exceeded 14 days - Dust Impact Risk not calculated
 

*We recommend 1-14 day sampling intervals
 

Please see our 'Quick Guide to DustDisc Reporting' for more information on our assessment matrix and criteria

Client: Environmental Resources Management (ERM) Site: Rolling Meadows, USA

Our reference: Date Out: Date In: Interval*
(days)

AAC% /
interval

EAC% /
interval

AAC% /
day

EAC% /
day

Dust Impact
Risk

153380 / MINE /
ZERMRMUSA

10-Apr-25 07-May-25 27 99.9 12.0 3.7 0.4 N/A

Tel: +44 (0) 1608 810110 Web: www.DustScan.co.uk
DustScanAQ is a registered trademark and the trading name of DustScan Ltd



GRAVIMETRIC ANALYSIS REPORT

 

 

DUSTDISC DEPOSITIONAL DATA
 

 
Some sites use 'Frisbee-type' deposition gauges and apply a 'custom and practice' threshold of 200 mg/m2/day as a means of assessing

performance, in the absence of any recognised limit values for visible / nuisance dust (see Environment Agency M17).

 

Dust mass of less than 0.80 mg is below our detection limit and is therefore reported as BDL.

 

The table above shows that the calculated deposition rates of the above DustDisc samples collected from the Rolling Meadows, USA

exceeded 200mg/m2/day at MINE.

 

If you have any questions regarding the above results or any other matters please don’t hesitate to get in touch.

Client: Environmental Resources Management (ERM) Site: Rolling Meadows, USA

Our Reference Date Out: Date In: Interval
(days)

Mass of dust (mg)
as released solids

Inferred deposition rate as
released solids (mg/m2/day)

153380 / MINE /
ZERMRMUSA

10-Apr-25 07-May-25 27 32.64 286.1

Tel: +44 (0) 1608 810110 Web: www.DustScan.co.uk
DustScanAQ is a registered trademark and the trading name of DustScan Ltd
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Noise Survey Data Sheet 

R1 Day 1 

Location: 5.186297°N, 59.130679°W 

Investigator Name: A. Atkinson & S. Henry 

Date: 10/04/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB (ended at 113.8 dB, deviation of 
-0.2 dB) 

Meteorological Conditions  

Wind Speed: 6km/h 

Direction: E 

Temperature: 25oC 

RH %: 97% 

Barometric Pressure in mmHg: 762 

Predominant noise source(s): Music from a nearby shop 

Other noise source(s): Dogs barking, residents chatting, 
chickens, generator in distance, 
motorcycles, ATVs 

Time start: 10:06 

Time end: 11:06 

Comments: # of motorcycles - 4 

# ATVs - 1 

 

 

 

 

 

 



 

 

Noise Survey Data Sheet 

R1 Day 2 

Location: 5.186297°N, 59.130679°W 

Investigator Name: A. Atkinson & S. Henry 

Date: 11/04/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB  

Meteorological Conditions  

Wind Speed: 10km/h 

Direction: E 

Temperature: 280C 

RH %: 77% 

Barometric Pressure in mmHg: 762 

Predominant noise source(s): Birds, residents chatting, music from 
shops nearby 

Other noise source(s): Motorcycles, generators in distance, 
ATVs, cars and pickup trucks 

Time start: 16:26 

Time end: 17:26 

Comments: # of ATVs – 1 

# of pickup trucks – 2 

# of cars – 1 

# of motorcycles - 2 

This area saw minimal vehicular traffic 
from residents 

 

 

 



 

 

Noise Survey Data Sheet 

R1 Night 1 

Location: 5.186297°N, 59.130679°W 

Investigator Name: A. Atkinson & S. Henry 

Date: 11/04/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB (ended at 113.9 dB, deviation of 
-0.1 dB) 

Meteorological Conditions  

Wind Speed: 5km/h 

Direction: NNE 

Temperature: 23oC 

RH %: 99% 

Barometric Pressure in mmHg: 763 

Predominant noise source(s): Birds 

Other noise source(s): dogs barking, roosters crowing, 
motorcycles, pickup trucks, residents 
chatting, chickens, generator in 
distance, motorcycles, ATVs 

Time start: 06:10 

Time end: 07:10 

Comments: # of motorcycles - 1 

# of pickup trucks - 2 

 

 

 

 

 

 



 

 

Noise Survey Data Sheet 

R2 Day 1 

Location: 5.185396°N 59.128159°W 

Investigator Name: A. Atkinson & S. Henry 

Date: 10/04/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB (ended at 113.8 dB, deviation of -0.2 
dB) 

Meteorological Conditions  

Wind Speed: 6km/h 

Direction: E 

Temperature: 250C 

RH %: 97% 

Barometric Pressure in mmHg: 762 

Predominant noise source(s): birds, cicadas 

Other noise source(s): ATVs passing, music from nearby 
settlement, residents singing, motorcycles 
and cars.  

Time start: 08:40 

Time end: 09:40 

Comments: # of cars - 1 

# of motorcycles - 1 

 

 

 

 

 

 





 

 

Noise Survey Data Sheet 

R2 Night 1 

Location: 5.185396°N 59.128159°W 

Investigator Name: A. Atkinson & S. Henry 

Date: 11/04/2024 

Meter Manufacturer and Model Number: Casella, CEL-63X 

Serial Number: 2425358 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB/94dB at 1kHz 

Calibrator Serial Number: 0966247 

Initial Calibration: 114 dB  

Final Calibration: 114 dB (ended at 113.9 dB, deviation of -0.1 
dB) 

Meteorological Conditions  

Wind Speed: 5km/h 

Direction: NNE 

Temperature: 230C 

RH %: 98% 

Barometric Pressure in mmHg: 763 

Predominant noise source(s): Insects, frogs, birds 

Other noise source(s): Residents arguing in distance, howler 
monkeys in distance, dog barking in 
distance, motorcycles, cicadas 

Time start: 05:01 

Time end: 06:01 

Comments: # of ATVs - 1 

# of motorcycles - 1 

 

 

 

 

 
 

 



 

 

Noise Survey Data Sheet 

R3 Day 1 

Location: 5.232950°N 59.139367°W 

Investigator Name: A. Atkinson & S. Henry 

Date: 10/4/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114 dB (ended at 113.8 dB, deviation of -0.2 
dB) 

Meteorological Conditions  

Wind Speed: 10km/h 

Direction: ENE 

Temperature: 28oC 

RH %: 82% 

Barometric Pressure in mmHg: 757 

Predominant noise source(s): Birds, stream nearby about 50m away 

Other noise source(s): Dredging activities, residents chatting nearby 

Time start: 11:34 

Time end: 12:34 

Comments:  

 

 

 

 

 

 

 

 

 





 

 

Noise Survey Data Sheet 

R3 Night 1 

Location: 5.232950°N 59.139367°W 

Investigator Name: A.Atkinson & S.Henry 

Date: 9/4/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB (ended at 113.8dB, deviation of  
-0.2dB) 

Meteorological Conditions  

Wind Speed: 5km/h 

Direction: ENE 

Temperature: 24oC 

RH %: 71% 

Barometric Pressure in mmHg: 762 

Predominant noise source(s): birds, cicadas, stream flowing about 
50m away 

Other noise source(s): dogs barking in the distance, dredging 
activities from small scale miner, 
residents chatting in distance  

Time start: 05:56 

Time end: 06:56 

Comments:  

 

 

 

 

 

 



 

 

Noise Survey Data Sheet 

R4 Day 1 

Location: 5.267342°N 59.139735°W 

Investigator Name: A. Atkinson & S. Henry 

Date: 8/4/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB (ended at 113.9 dB, deviation of 
-0.1 dB) 

Meteorological Conditions  

Wind Speed: 10km/h 

Direction: E 

Temperature: 28oC 

RH %: 72% 

Barometric Pressure in mmHg: 758 

Predominant noise source(s): Chickens, birds, generation 

Other noise source(s): Music in the distance, aircrafts flying 
overhead, pickup trucks 

Time start: 14:00 

Time end: 15:00 

Comments: # of aircrafts – 2 

# of pickup trucks - 1 

  

 

 

 

 

 

 



 

 

Noise Survey Data Sheet 

R4 Day 2 

Location: 5.232950°N 59.139367°W 

Investigator Name: A.Atkinson & S.Henry 

Date: 9/4/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB (ended at 113.9 dB, deviation of 
-0.1 dB) 

Meteorological Conditions  

Wind Speed: 5km/h 

Direction: ENE 

Temperature: 24oC 

RH %: 98% 

Barometric Pressure in mmHg: 762 

Predominant noise source(s): birds 

Other noise source(s): chicken, dogs barking, motorcycles, 
residents, generators from homes in 
surrounding area 

Time start: 07:29 

Time end: 08:29 

Comments: # of motorcycles - 1  

 

 

 

 

 

 

 



 

 

Noise Survey Data Sheet 

R 5 Day 1 

Location: 5.204431°N 59.116831°W 

Investigator Name: A. Atkinson & S. Henry  

Date: 09/04/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB  

Meteorological Conditions  

Wind Speed: 11km/h 

Direction: E 

Temperature: 230C 

RH %: 88% 

Barometric Pressure in mmHg: 760 

Predominant noise source(s): Birds, cicadas 

Other noise source(s): howler monkey in distance, ATVs passing on 
road, generator  

Time start: 12:07 

Time end: 13:07 

Comments: # of ATVs – 3 

Generator is located approximately 1200m 
from monitoring location  

 

 

 

 

 

 

 



 

 

Noise Survey Data Sheet 

R5 Day 2 

Location: 5.204431°N 59.116831°W 

Investigator Name: A. Atkinson & S. Henry  

Date: 10/04/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB (ended at 139.8 dB, deviation of -0.2 
dB) 

Meteorological Conditions  

Wind Speed: 5km/h 

Direction: NE 

Temperature: 240C 

RH %: 92% 

Barometric Pressure in mmHg: 759 

Predominant noise source(s): birds, insects 

Other noise source(s): generator, howler monkeys  

Time start: 13:17 

Time end: 14:17 

Comments: generator is located approximately 1200m 
from monitoring location  

 

 

 

 

 

 

 



 

 

Noise Survey Data Sheet 

R5 Night 1 

Location: 5.204431°N 59.116831°W 

Investigator Name: A. Atkinson & S. Henry  

Date: 10/04/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB (ended at 139.9 dB, deviation of -0.1 
dB) 

Meteorological Conditions  

Wind Speed: 5km/h 

Direction: NNE 

Temperature: 230C 

RH %: 89% 

Barometric Pressure in mmHg: 760 

Predominant noise source(s): insects, frogs, crested owl 

Other noise source(s): generator  

Time start: 22:01 

Time end: 23:01 

Comments: generator is located approximately 1200m 
from monitoring location  

 

 

 

  

 

 

 

 



 

 

Noise Survey Data Sheet 

R5 Night 2 

Location: 5.204431°N 59.116831°W 

Investigator Name: A. Atkinson & S. Henry  

Date: 11/04/2025 

Meter Manufacturer and Model Number: Casella, CEL-633C 

Serial Number: 1239532 

Calibrator Manufacturer, Model, and dB: Casella, CEL-120/1, 114dB at 1kHz 

Calibrator Serial Number: 4723380 

Initial Calibration: 114dB 

Final Calibration: 114dB (ended at 139.9 dB, deviation of 
-0.1 dB) 

Meteorological Conditions  

Wind Speed: 5km/h 

Direction: NNE 

Temperature: 220C 

RH %: 99% 

Barometric Pressure in mmHg: 759 

Predominant noise source(s): insects, frogs 

Other noise source(s): generator  

Time start: 22:00 

Time end: 23:00 

Comments: generator is located approximately 
1200m from monitoring location  

 

 

 

  

 

 

 

 





Workorder: A25-15869
Client: Stronghold Guyana Inc.
Analysis: BTEX
Units: ppb or µg/Kg

Surrogate 
Standard

% Recovery

A25-15869-1 C2 < 10 < 10 < 10 < 10 < 10 100
A25-15869-2 C3 < 10 < 10 < 10 < 10 < 10 90
A25-15869-3 C4 < 10 < 10 < 10 < 10 < 10 90
A25-15869-4 C5 < 10 < 10 < 10 < 10 < 10 85
A25-15869-5 C6 < 10 < 10 < 10 < 10 < 10 95
A25-15869-6 C7 < 10 < 10 < 10 < 10 < 10 110
A25-15869-7 C8 < 10 < 10 < 10 < 10 < 10 100
A25-15869-8 C9 < 10 < 10 < 10 < 10 < 10 110
A25-15869-9 C10 < 10 < 10 < 10 < 10 < 10 97
A25-15869-10 C11 < 10 < 10 < 10 < 10 < 10 87
A25-15869-11 C12 < 10 < 10 < 10 < 10 < 10 110
A25-15869-12 C13 < 10 < 10 < 10 < 10 < 10 120
A25-15869-13 C14 < 10 < 10 < 10 < 10 < 10 100
A25-15869-14 C15 < 10 < 10 < 10 < 10 < 10 120

A25-15869-14 Matrix 
Spike Dup

% Recovery 94 100 90 89 96 94

A25-15869-14 Matrix 
Spike Dup

% Recovery 110 110 100 100 110 100

A25-15869-15 C16 < 10 < 10 < 10 < 10 < 10 88
A25-15869-16 C17 < 10 < 10 < 10 < 10 < 10 99
A25-15869-17 C18 < 10 < 10 < 10 < 10 < 10 98
A25-15869-18 C19 < 10 < 10 < 10 < 10 < 10 83
A25-15869-19 C20 < 10 < 10 < 10 < 10 < 10 120
A25-15869-20 S1 < 10 < 10 < 10 < 10 < 10 77
A25-15869-21 S2 < 10 < 10 < 10 < 10 < 10 100
A25-15869-22 S3 < 10 < 10 < 10 < 10 < 10 92
A25-15869-23 S4 < 10 < 10 < 10 < 10 < 10 110
A25-15869-24 S5 < 10 < 10 < 10 < 10 < 10 90
A25-15869-25 S6 < 10 < 10 < 10 < 10 < 10 82
A25-15869-26 S7 < 10 < 10 < 10 < 10 < 10 85
A25-15869-27 S8 < 10 < 10 < 10 < 10 < 10 84
A25-15869-28 S9 < 10 < 10 < 10 < 10 < 10 92
A25-15869-29 S10 < 10 < 10 < 10 < 10 < 10 84
A25-15869-30 S11 < 10 < 10 < 10 < 10 < 10 100
A25-15869-31 DP1 < 10 < 10 < 10 < 10 < 10 80
A25-15869-32 DP2 < 10 < 10 < 10 < 10 < 10 97
A25-15869-33 DP3 < 10 < 10 < 10 < 10 < 10 77

A25-15869-33 Matrix 
Spike

% Recovery 100 75 51 46 76 76

A25-15869-33 Matrix 
Spike Dup

% Recovery 110 80 57 52 83 82

o-xyleneActlabs ID Client ID Benzene Toluene Ethylbenzene (m,p) Xylene



Method Blank - < 10 < 10 < 10 < 10 < 10 110



Workorder: A25-15869
Client: Stronghold Guyana Inc.
Analysis: PAH
Units: ppb or µg/Kg

Actlabs ID A25-15869-1 A25-15869-2 A25-15869-3 A25-15869-4 A25-15869-5 A25-15869-6 A25-15869-6 
Duplicate

A25-15869-7 A25-15869-8 A25-15869-9 A25-15869-
10

A25-15869-
11

Client ID C2 C3 C4 C5 C6 C7 C7 C8 C9 C10 C11 C12

< 1.0 < 1.0 < 1.0 < 1.0 1.4 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.6 1.4

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 3.2 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 6.8 < 1.0

Anthracene

Napthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Benzo(a)pyrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd) pyrene

Benzo(ghi)perylene

Fluoranthene

Pyrene

Chrysene

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene



A25-15869-
12

A25-15869-
13

A25-15869-
14

A25-15869-
15

A25-15869-
16

A25-15869-
17

A25-15689-
18

A25-15869-
19

A25-15869-
20

A25-15869-
21

A25-15869-
22

A25-15869-
23

A25-15869-
23 Duplicate

A25-15869-
24

A25-15869-
25

C13 C14 C15 C16 C17 C18 C19 C20 S1 S2 S3 S4 S4 S5 S6

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 1.2 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 13.0 < 1.0 1.3 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 2.1 < 1.0



A25-15689-
26

A25-15869-
27

A25-15869-
28

A25-15869-
29

A25-15869-
30

A25-15869-
31

A25-15869-
32

A25-15869-
33

Method 
Blank

S7 S8 S9 S10 S11 DP1 DP2 DP3 -

< 1.0 < 1.0 < 1.0 1.3 < 1.0 < 1.0 < 1.0 2 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 2.9 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0



Workorder: A25-15869
Client: Stronghold Guyana Inc.
Analysis: TPH
Units: ppm or mg/Kg

Actlabs I.D Client I.D
TPH (ppm or 

mg/L)
A25-15869-1 C2 < 1.0
A25-15869-2 C3 < 1.0
A25-15869-3 C4 < 1.0
A25-15869-4 C5 3.2
A25-15869-5 C6 < 1.0
A25-15869-6 C7 < 1.0
A25-15869-6 

Duplicate C7 2.2

A25-15869-7 C8 < 1.0
A25-15869-8 C9 1.9
A25-15869-9 C10 < 1.0
A25-15869-10 C11 7
A25-15869-11 C12 < 1.0
A25-15869-12 C13 < 1.0
A25-15869-13 C14 < 1.0
A25-15869-14 C15 < 1.0
A25-15869-15 C16 < 1.0
A25-15869-16 C17 1.8
A25-15869-17 C18 < 1.0
A25-15869-18 C19 1.9
A25-15869-19 C20 < 1.0
A25-15869-20 S1 1.8
A25-15869-21 S2 1.1
A25-15869-22 S3 < 1.0
A25-15869-23 S4 < 1.0
A25-15869-23 

Duplicate S4 < 1.0

A25-15869-24 S5 2.2
A25-15869-25 S6 4.8
A25-15869-26 S7 < 1.0
A25-15869-27 S8 1.4
A25-15869-28 S9 < 1.0
A25-15869-29 S10 16.6
A25-15869-30 S11 < 1.0
A25-15869-31 DP1 5.9
A25-15869-32 DP2 < 1.0
A25-15869-33 DP3 < 1.0

Laboratory 
Method Blank -- < 1.0



Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg H20- Li Na Mg Al K Ca Cd V Cr Mn Fe Hf

Unit Symbol ppb % ppm % % % % % ppm ppm ppm ppm % ppm

Lower Limit 5 0.1 0.5 0.01 0.01 0.01 0.01 0.01 0.1 1 1 1 0.01 0.1

Upper Limit 100000 400 3 50 10 5 50 1000 10000 5000 10000 50 500

Method Code 1G GRAV-Moisture TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS

c2 400 13.4 3.8 0.02 0.03 5.74 0.17 0.02 < 0.1 433 144 192 13.8 2.3

c3 260 14 6.8 0.02 0.08 > 10.0 0.19 0.04 < 0.1 398 261 1280 14.9 2.8

c4 209 24.1 5.9 0.04 0.07 5.33 0.2 0.1 < 0.1 188 64 224 5.04 2.9

c5 276 19.6 5.7 0.02 0.07 > 10.0 0.05 0.05 < 0.1 590 210 316 17.8 6

c6 363 24.6 17.4 0.09 0.22 > 10.0 0.88 0.08 < 0.1 271 122 494 10.4 7.1

c7 429 16.2 14.5 0.06 0.16 > 10.0 0.49 0.12 < 0.1 291 153 967 11.6 6.9

c8 194 25.3 7 0.02 0.11 > 10.0 0.04 0.05 < 0.1 465 519 1770 22.5 2.3

c9 337 24.8 8.9 0.01 0.05 > 10.0 0.14 0.02 < 0.1 525 106 249 21 8.6

c10 281 16.2 4.9 0.01 0.05 > 10.0 0.08 0.01 < 0.1 644 122 631 23.2 13.8

c11 695 24.9 8.8 0.03 0.1 > 10.0 0.4 0.04 < 0.1 449 99 361 16.1 8.5

c12 422 16.2 8.6 0.03 0.08 > 10.0 0.26 0.04 < 0.1 422 77 381 14.6 8.2

c13 630 16.4 6.7 0.04 0.1 9.82 0.63 0.03 < 0.1 459 125 651 16.2 6.2

c14 91 23.9 14.1 1.71 0.03 > 10.0 0.62 0.01 < 0.1 510 84 284 15.5 1.5

c15 67 17.8 6 0.02 0.14 > 10.0 0.82 0.01 < 0.1 400 210 123 19.1 2.3

c16 301 19.4 9.4 0.03 0.1 9.81 0.17 0.07 < 0.1 440 98 784 15.2 9.6

c17 237 12.4 6.8 0.01 0.06 9.13 0.05 0.05 < 0.1 476 170 896 17.5 10.1

c18 77 24.1 10.8 0.02 0.18 > 10.0 0.27 0.06 < 0.1 383 168 385 15 2.1

c19 263 19.4 7.2 0.01 0.05 > 10.0 0.05 0.02 < 0.1 429 82 476 14.6 8.7

c20 143 11.1 9.7 0.02 0.09 > 10.0 0.48 0.03 < 0.1 546 239 673 19.1 3.3

s1 273 12.5 4 0.05 0.05 8.79 0.38 0.02 < 0.1 86 162 117 12 3.7

s2 788 12.1 11.6 0.06 0.16 7.85 2.22 0.05 < 0.1 159 105 396 5.55 5.5

s3 207 16.2 6.4 0.03 0.06 > 10.0 0.16 0.03 < 0.1 332 221 233 15.1 4.9

s4 171 14.4 10.7 0.02 0.19 > 10.0 0.94 0.02 < 0.1 170 52 158 6.71 8.9

s5 266 11.5 9.3 0.02 0.08 > 10.0 0.13 0.04 < 0.1 634 115 452 18.3 9

s6 348 14.1 7.2 0.04 0.07 > 10.0 0.1 0.07 < 0.1 427 82 540 14.7 9.8

s7 233 11.7 8.7 0.71 0.04 > 10.0 0.33 0.04 < 0.1 563 79 123 20 1.1

s8 177 20.3 18.4 0.04 0.26 > 10.0 0.56 0.03 < 0.1 257 244 334 13 5.3

s9 169 19.4 14.7 0.02 0.08 > 10.0 0.35 0.03 < 0.1 340 72 310 14.1 8.4

s10 273 13.8 16.4 0.03 0.13 > 10.0 1.16 0.02 < 0.1 147 60 329 8.46 10.3

s11 156 12.3 5.3 0.05 0.08 8.46 0.59 0.01 < 0.1 226 149 1440 11 4.7
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Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg H20- Li Na Mg Al K Ca Cd V Cr Mn Fe Hf

Unit Symbol ppb % ppm % % % % % ppm ppm ppm ppm % ppm

Lower Limit 5 0.1 0.5 0.01 0.01 0.01 0.01 0.01 0.1 1 1 1 0.01 0.1

Upper Limit 100000 400 3 50 10 5 50 1000 10000 5000 10000 50 500

Method Code 1G GRAV-Moisture TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS

DP1 357 13.9 7 0.05 0.08 9.52 0.11 0.09 < 0.1 404 73 629 13.9 10.1

DP2 979 10.3 10.7 0.05 0.14 6.74 2.13 0.06 < 0.1 146 71 340 4.91 4.3

DP3 357 24 18.6 0.1 0.21 > 10.0 0.89 0.09 < 0.1 272 104 509 10.7 7.3

Page 2 of 10



Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg

Unit Symbol ppb

Lower Limit 5

Upper Limit 100000

Method Code 1G

c2 400

c3 260

c4 209

c5 276

c6 363

c7 429

c8 194

c9 337

c10 281

c11 695

c12 422

c13 630

c14 91

c15 67

c16 301

c17 237

c18 77

c19 263

c20 143

s1 273

s2 788

s3 207

s4 171

s5 266

s6 348

s7 233

s8 177

s9 169

s10 273

s11 156

Ni Er Be Ho Ag Cs Co Eu Bi Se Zn Ga As Rb Y

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

0.5 0.1 0.1 0.1 0.05 0.05 0.1 0.05 0.02 0.1 0.2 0.1 0.1 0.2 0.1

5000 1000 1000 1000 100 100 500 100 2000 1000 10000 500 10000 5000 10000

TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS

31.9 0.6 0.2 0.2 < 0.05 0.4 3.8 0.19 0.2 6.1 25.6 23.1 9.1 5.2 3.6

63.4 1.6 0.7 0.6 < 0.05 0.67 65.2 0.7 0.12 4.9 49.4 25.2 9.4 7.6 12.3

20.7 1.2 0.2 0.3 < 0.05 0.67 4.2 0.36 0.13 3.4 28.9 15.7 3.3 8.7 6.6

20.2 0.5 0.3 0.2 0.26 0.37 6.4 0.21 0.16 11 31.2 41.2 3.2 2.3 3.8

65.4 1.1 0.6 0.4 0.09 3.03 13.3 0.57 0.47 3.3 81.9 38.1 3.9 53.9 6.9

53.9 1.2 0.6 0.5 0.06 1.64 51 0.7 0.31 3.8 67.8 32.9 5.5 31.8 10.1

133 1.1 0.5 0.3 < 0.05 0.38 73 0.31 0.22 5.3 68.7 36.2 5.2 2.3 6

28.9 0.7 0.4 0.2 < 0.05 1.06 9.5 0.29 0.47 7 44.6 56.6 9.8 11.6 3.8

13.6 1 0.4 0.3 < 0.05 0.8 12.8 0.49 0.34 13.3 74.7 57.9 13.5 4.5 6.6

30.1 0.8 0.6 0.3 0.13 1.27 7.7 0.43 0.66 10.1 63.2 49.2 8.1 21.6 6

22.2 0.7 0.4 0.2 < 0.05 1 10.9 0.35 0.53 7.3 48.8 40.8 6.7 16.5 4.6

28.1 1.4 1 0.4 0.18 1.43 24.3 0.55 5.49 3.3 74.1 30.9 12.7 30.4 8.8

88.1 1 0.7 0.3 < 0.05 0.58 7.6 0.39 0.11 3 35.5 33.7 3.7 18.4 6.9

87.2 1.3 0.8 0.4 0.32 1.74 7.6 0.44 0.53 2.4 20.6 39.6 32.3 34.1 7.2

24.8 0.7 0.2 0.2 0.06 1.16 19.4 0.3 0.27 7.4 56.4 32.2 4.9 10.6 4.7

18.2 0.6 0.2 0.1 < 0.05 0.35 20.1 0.2 0.23 6.9 74.8 28.6 6.6 2.5 3.5

80 1.1 0.3 0.3 < 0.05 1.66 14.8 0.39 0.28 2.3 56.4 31.8 7.5 16.6 6.7

24.4 0.7 0.4 0.2 < 0.05 0.4 9.8 0.25 0.22 7.3 60.9 42.5 5.3 3.5 4.7

48.5 1.2 0.5 0.4 0.07 1.72 24.5 0.71 1.56 3.3 56.1 38.6 37 17.8 8.2

33.8 2.1 0.4 0.8 < 0.05 1.06 2.1 1.61 0.17 6.2 34.3 35.6 7.2 12.8 15

29.2 3.5 1.5 1.1 0.06 2.65 16.2 1.28 0.71 0.6 60.4 19 4.1 99.6 29.4

54.3 1 0.3 0.4 < 0.05 1.13 4.1 0.48 0.29 12.8 31.9 35.9 13.9 7.1 7.7

18.3 1.5 0.8 0.4 < 0.05 3.52 3.4 0.58 0.64 4.4 25.8 36.1 6.6 66.3 11

20 0.7 0.3 0.3 0.05 1.19 11.9 0.32 0.35 13.4 51.7 35.6 9.3 8.4 5.1

18.3 0.7 0.4 0.2 0.06 0.53 15.1 0.28 0.36 8.9 71.4 33.9 5.5 5.9 4.4

60.8 0.7 0.5 0.3 < 0.05 0.78 5.5 0.33 0.14 8.1 42.8 29.9 6.7 11.8 5.8

126 0.9 0.6 0.3 < 0.05 2.35 16.9 0.6 0.28 3.2 77 33.2 5.5 33.2 7

27.5 0.7 0.7 0.2 < 0.05 1.81 8.1 0.33 0.41 4.4 51.1 46.9 6.4 26.2 4.4

16.1 0.9 0.8 0.3 < 0.05 3.36 4 0.78 1.19 8 36 64.4 6.6 78.7 5.6

42.4 0.7 0.3 0.2 0.13 1.21 18.9 0.37 0.17 4.9 35.2 22.7 7.5 23.2 4.8
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Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg

Unit Symbol ppb

Lower Limit 5

Upper Limit 100000

Method Code 1G

DP1 357

DP2 979

DP3 357

Ni Er Be Ho Ag Cs Co Eu Bi Se Zn Ga As Rb Y

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

0.5 0.1 0.1 0.1 0.05 0.05 0.1 0.05 0.02 0.1 0.2 0.1 0.1 0.2 0.1

5000 1000 1000 1000 100 100 500 100 2000 1000 10000 500 10000 5000 10000

TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS

16 0.6 0.3 0.2 < 0.05 0.55 17.2 0.25 0.32 7.3 70.4 29.8 4.5 6.1 4.9

23.3 3.2 1.2 1.1 0.05 2.46 13.3 1.17 0.6 0.4 51.3 15.7 3.5 90.4 26

64.6 1.1 0.7 0.3 0.09 2.82 14.4 0.65 0.49 4.2 82.3 41.1 4.2 57.2 7.4
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Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg

Unit Symbol ppb

Lower Limit 5

Upper Limit 100000

Method Code 1G

c2 400

c3 260

c4 209

c5 276

c6 363

c7 429

c8 194

c9 337

c10 281

c11 695

c12 422

c13 630

c14 91

c15 67

c16 301

c17 237

c18 77

c19 263

c20 143

s1 273

s2 788

s3 207

s4 171

s5 266

s6 348

s7 233

s8 177

s9 169

s10 273

s11 156

Zr Nb Mo In Sn Sb Te Ba La Ce Pr Nd Sm Gd Tb

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

1 0.1 0.05 0.1 1 0.1 0.1 1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

5000 500 10000 100 200 500 500 5000 10000 10000 1000 10000 100 5000 100

TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS

82 12 1.52 < 0.1 2 0.6 < 0.1 29 6.3 11.7 1.4 4.7 0.9 0.8 0.1

97 9.1 0.94 0.1 2 5.1 < 0.1 69 6.1 13.1 1.6 6.3 1.5 2.2 0.5

120 9.7 0.71 < 0.1 1 0.8 < 0.1 67 8.4 15.9 1.9 7.3 1.8 1.3 0.2

251 21.4 1.34 0.1 2 0.6 < 0.1 16 5.3 11.7 1.2 4.2 1 0.8 0.1

268 24 2.95 0.1 3 0.3 < 0.1 256 21.2 56.8 4.2 14.8 3.2 1.9 0.4

254 23.3 2.77 0.1 2 0.4 < 0.1 162 21.3 86 4.8 15.7 3.2 2.2 0.4

68 5.6 1.98 0.2 2 0.6 < 0.1 33 3.7 11.6 1.1 4.4 1 1.4 0.2

281 22.5 2.96 0.2 4 0.4 < 0.1 36 12 20.9 2.3 8.5 1.4 1 0.2

515 49.9 3.67 0.2 5 0.5 0.2 31 18.1 31.3 3.6 11.4 2.1 1.6 0.3

289 23 2.88 0.2 4 0.7 0.1 104 19.7 30 3.6 11.3 1.8 1.7 0.2

308 27.1 2.79 0.1 3 0.4 < 0.1 67 12.3 21.3 2.4 8.7 1.7 1.2 0.2

232 24.2 59.9 0.1 3 0.7 0.3 189 15 38.3 3.3 11.4 2.2 1.9 0.3

62 2.4 0.81 < 0.1 1 0.4 < 0.1 148 2.3 6.2 0.7 3.1 0.9 1.1 0.2

68 6.2 3.79 0.2 2 1.4 0.3 157 9.3 23.7 2.3 7 1.8 1.4 0.3

391 46.8 2.29 0.1 3 0.4 < 0.1 52 8.3 15 1.8 6.3 1.2 1 0.2

433 43.5 2.62 0.2 3 0.8 < 0.1 14 5.8 10.9 1.2 4.7 0.6 0.6 0.1

66 6 0.82 0.1 1 0.8 0.1 66 4.6 11.5 1.2 5.2 1.3 1.4 0.2

364 32.2 2.29 0.1 3 0.4 0.1 42 9.6 17.4 1.7 5.2 1.2 0.9 0.2

116 11.7 54.6 0.2 2 2.5 0.4 119 10.3 22 2.5 9.5 2.3 2.1 0.4

141 11.5 1.46 0.2 2 1.1 < 0.1 82 23 45.9 7.5 30.2 6.7 4.8 0.6

203 18 3.69 < 0.1 2 0.9 0.1 643 34.2 72.9 8.2 31.3 6.1 5.3 0.9

180 22.9 2.11 0.1 3 0.8 < 0.1 57 17.4 29.4 3.6 12.4 2 1.8 0.3

331 30.1 2.49 < 0.1 4 0.7 < 0.1 198 30.7 45.2 6.1 20.2 3.5 2.5 0.4

358 31.8 2.47 0.1 3 0.4 0.1 43 11.1 18.9 2.4 8.8 1.3 1.1 0.2

378 34.8 2.3 0.2 2 0.3 < 0.1 35 8.6 13.5 1.7 6.3 0.9 0.9 0.2

47 4.2 1.22 0.1 1 1.7 0.2 72 4.5 8.6 1.3 4.9 1.4 1.3 0.2

181 17.3 3.43 0.1 2 0.6 < 0.1 183 17.3 30.6 3.4 12.8 2.8 1.9 0.3

301 23.7 2.16 0.2 3 0.6 < 0.1 83 13.8 23.1 2.8 8.8 1.6 1.4 0.2

339 31.3 4.18 0.1 4 0.7 < 0.1 220 31.4 60.4 6.4 21.4 3.9 2.1 0.3

193 8.2 1.17 < 0.1 1 0.8 0.1 214 10.5 20.6 2.1 7.3 1.4 1.2 0.2
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Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg

Unit Symbol ppb

Lower Limit 5

Upper Limit 100000

Method Code 1G

DP1 357

DP2 979

DP3 357

Zr Nb Mo In Sn Sb Te Ba La Ce Pr Nd Sm Gd Tb

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

1 0.1 0.05 0.1 1 0.1 0.1 1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

5000 500 10000 100 200 500 500 5000 10000 10000 1000 10000 100 5000 100

TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS

389 40.5 2.22 0.1 3 0.4 < 0.1 35 7.7 12.8 1.5 6.2 1.1 0.9 0.1

187 16.8 3.07 < 0.1 2 0.8 < 0.1 593 31.3 64.8 7.5 29.1 5.5 4.4 0.8

262 22.1 3.14 < 0.1 3 0.4 < 0.1 263 21.5 59.7 4.3 14.6 2.8 2 0.3
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Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg

Unit Symbol ppb

Lower Limit 5

Upper Limit 100000

Method Code 1G

c2 400

c3 260

c4 209

c5 276

c6 363

c7 429

c8 194

c9 337

c10 281

c11 695

c12 422

c13 630

c14 91

c15 67

c16 301

c17 237

c18 77

c19 263

c20 143

s1 273

s2 788

s3 207

s4 171

s5 266

s6 348

s7 233

s8 177

s9 169

s10 273

s11 156

Dy Cu Ge Tm Yb Lu Ta Sr W Re Tl Pb Th U

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.001 0.05 0.5 0.1 0.1

5000 10000 500 1000 5000 100 1000 10000 200 100 500 5000 500 10000

TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS

0.8 35.3 0.4 < 0.1 0.6 0.1 0.7 11.4 0.8 < 0.001 < 0.05 7 3.3 0.8

2.5 89.3 0.2 0.2 1.8 0.2 0.6 6.9 0.7 < 0.001 0.06 7 2.8 0.7

1.4 42.8 0.2 0.1 1 0.2 0.6 18.3 1 < 0.001 0.06 5.6 3.1 0.9

0.8 89.3 0.2 < 0.1 0.7 < 0.1 1.4 18.3 1 0.001 0.08 8.6 5.9 1.5

1.8 70.6 0.2 0.1 1 0.2 2.2 29.3 8.3 0.001 0.31 20.5 16.2 4.8

2.2 72.5 0.2 0.2 1.4 0.3 1.9 23.9 5.8 < 0.001 0.19 14.9 11.2 3.6

1.7 156 0.3 0.1 1.2 0.2 0.4 6 0.5 < 0.001 0.05 6.2 1.8 0.4

1.1 130 0.2 < 0.1 0.6 0.1 1.9 16.6 2.9 0.002 0.09 13.8 19.9 4.3

1.4 68.3 0.2 0.1 1.2 0.2 3.1 29.3 1.9 0.001 < 0.05 10.8 14.6 2.8

1.4 81.8 0.3 0.1 1.1 0.1 1.8 19.1 12.3 0.001 0.15 14.2 16.4 3.4

1.2 74.3 0.2 0.1 0.9 0.1 2 16 9.3 < 0.001 0.1 12.8 12.5 3.2

1.8 118 0.2 0.2 1.5 0.3 1.7 12.4 16.7 0.002 0.2 17.9 11.9 3.1

1.4 166 0.3 0.1 1 0.1 0.2 153 0.2 < 0.001 0.11 4.5 1.1 0.4

1.9 96.1 0.3 0.2 1.5 0.3 0.5 8.6 15.2 < 0.001 0.19 23.3 3.6 2

1.2 92.6 0.1 0.1 1 0.2 2.7 17 2.5 0.001 0.08 8.8 7.4 2

0.6 99.4 0.2 < 0.1 0.7 0.1 2.5 11.6 2.9 0.002 < 0.05 7.2 4.6 1.4

1.8 122 0.3 0.2 1.1 0.2 0.4 6.4 5.8 < 0.001 0.1 6.5 1.9 0.9

1 87.8 0.2 0.5 0.9 0.1 2.1 14.3 5.4 < 0.001 0.07 17.6 15.8 3.4

2 132 0.3 0.2 1.2 0.2 0.8 13.2 16.4 < 0.001 0.12 9.3 4.3 2.2

3.4 32.6 0.3 0.4 2.5 0.4 0.8 23.8 1.3 < 0.001 0.12 8 3 1.7

5 47.4 0.2 0.5 3.6 0.5 1.5 22 5.2 < 0.001 0.46 19.6 12 3.6

1.6 34.9 0.4 0.2 1.1 0.2 1.4 30 2.1 < 0.001 0.08 10.2 7.7 1.9

2.2 25.9 0.2 0.2 1.6 0.3 2.3 23.6 5.6 < 0.001 0.26 25.2 24.8 5.1

1.3 84.2 0.2 0.1 1.2 0.1 2 20.1 2.2 0.001 0.07 10.4 9.5 2.4

1.1 111 0.2 0.1 0.9 < 0.1 2.2 14.5 3.8 0.002 < 0.05 7.8 8.5 2

1.3 93.1 0.3 < 0.1 0.7 0.1 0.3 71.6 0.8 0.001 0.11 5.6 1.7 0.6

1.6 95.9 0.2 0.2 1 0.2 1.4 18.9 5 < 0.001 0.21 19.5 14.6 4.1

1.8 86.8 0.1 0.1 0.8 0.1 2.1 15.8 6.1 0.001 0.16 14.7 20.2 5.4

1.9 24.3 0.2 0.1 1 0.2 3.4 30.6 28.6 0.001 0.36 29.2 44.2 12.6

1.1 33.1 0.3 < 0.1 0.7 0.1 0.6 26.6 0.7 0.001 0.32 18.6 4.9 1.2
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Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg

Unit Symbol ppb

Lower Limit 5

Upper Limit 100000

Method Code 1G

DP1 357

DP2 979

DP3 357

Dy Cu Ge Tm Yb Lu Ta Sr W Re Tl Pb Th U

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm

0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.001 0.05 0.5 0.1 0.1

5000 10000 500 1000 5000 100 1000 10000 200 100 500 5000 500 10000

TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS TD-MS

1 114 0.1 0.1 0.8 0.1 2.4 13.5 3.9 < 0.001 < 0.05 8 7.5 1.8

5 40.8 0.2 0.4 3 0.5 1.3 19.4 4.4 < 0.001 0.44 17.4 11.1 3.4

2 73.3 0.2 0.2 1.1 0.2 2 32 8.3 < 0.001 0.33 21.1 15.7 5.1
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Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg

Unit Symbol ppb

Lower Limit 5

Upper Limit 100000

Method Code 1G

c2 400

c3 260

c4 209

c5 276

c6 363

c7 429

c8 194

c9 337

c10 281

c11 695

c12 422

c13 630

c14 91

c15 67

c16 301

c17 237

c18 77

c19 263

c20 143

s1 273

s2 788

s3 207

s4 171

s5 266

s6 348

s7 233

s8 177

s9 169

s10 273

s11 156

Unashed Weight Ash Weight % Ash

g g %

none none none

200 183 91.4

202 176 87.1

209 184 88

193 150 77.9

141 122 86.1

152 136 89.5

195 163 83.7

196 163 82.9

184 148 80.4

106 85.5 81

192 166 86.1

204 183 89.8

201 185 91.6

202 174 86

205 171 83.3

203 176 86.6

202 178 87.8

198 155 78.2

202 180 89.1

205 178 87

161 154 95.9

204 171 83.8

202 173 85.4

202 169 83.9

206 173 83.7

215 193 89.8

189 170 89.8

197 153 77.5

147 123 83.7

253 225 89
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Activation LaboratoriesReport Number: A25-15869

Report Date: 8/12/2025

Analyte Symbol Hg

Unit Symbol ppb

Lower Limit 5

Upper Limit 100000

Method Code 1G

DP1 357

DP2 979

DP3 357

Unashed Weight Ash Weight % Ash

g g %

none none none

199 168 84.1

191 182 95.1

118 102 86.3
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2.2 Kinetic Cells  

Ten onsite kinetic tests commenced in January 2025. The material in the kinetic cell were splits 
of the following samples submitted to SGS:  

Table 2-1 Kinetic Cell Samples 

Sample ID Hole ID From (M) To (M) Lithology Oxidation Pit 
GC25-18 Pit-Geotech-11 67 75.6 Volcanic Fresh Salbora 
GC25-19 Pit-Geotech-12 36.21 41.52 Microgabbro Fresh Salbora 
GC25-20 Pit-Geotech-12 25.5 30.76 Volcanic Transition Salbora 
GC25-22 Pit-Geotech-04 50.65 56.24 Granodiorite Fresh Toucan 
GC25-24 Pit-Geotech-15 28.13 30.75 Granodiorite Fresh Eagle 
GC25-26 Pit-Geotech-05 26.1 30.6 Volcanic Transition Powis 
GC25-27 Pit-Geotech-05 36.6 38.69 Volcanic Fresh Toucan 
GC25-28 Pit-Geotech-10 5.67 11.28 Saprolite Saprolite Eagle 
GC25-31 Pit-Geotech-14 21.74 24.47 Old Dolerite Fresh Eagle 
GC25-37 EMM21-20 30.76 36.44 Granodiorite Fresh Eagle 

 

As of the writing of this report, the cells have been running for 50 weeks. This section will present 
the results of 50 weeks of on-site measurements and 10 months of leachate quality data.  

Overall, the kinetic cells have been running smoothly with minimal disturbance. There have been 
a few notable instances where the collected data may have been affected, and those are detailed 
below: 

- There was a leaky outlet in cell GC25-22 that was noted and fixed 14/03/2025. 
- On 07/3/2025, due to low rain, field crew added distilled water directly to the leachate 

rather than allowing it to percolate through the rock bucket.  
- On 28/2/2025, 04/10/2025, 10/10/2025, some parameters were not measured due to 

low overall water collected. Recorded results from these days have been removed from 
the analysis.  

- Dissolved oxygen measurements commenced on 14/3/2025 due to the delay in 
transporting a dissolved oxygen meter to the site.  

- pH was not measured onsite from 24/11/2025 to the end of the year due to a broken pH 
probe. 

- ORP measurements were begun on 08/08/2025 when an ORP probe was able to be 
delivered to site.  

- The saprolite sample, cell GC25-28, periodically caked up and became impervious to 
water percolation, with the first instance on 19/9/2025. It was stirred manually to allow 
water to continue to flow through the sample.  
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- Because of a lack of effluent in October, 2025, the monthly analysis sample was collected 
in early November. 

Weekly Measurements 

Figure 2-1 presents the leachate pH results for the 50 weeks of measurements.  

Figure 2-1 Kinetic Cell pH  

Results from 28-2-2025 and 07-3-2025 are excluded from the graph due to measurement procedure and low water content 
affecting measurement accuracy.  
Most cells test consistently above rainwater pH. The exception is cell GC25-20 and GC25-28, 
(volcanic transition material from Salbora and saprolite from Eagle) which periodically test at or 
below rainwater pH. This is an indication that acid neutralizing minerals are not readily dissolved 
into leachate upon contact with naturally acidic rainwater, not present, or that acid generation 
occurring. GC25-20 has a sulfur content of 0.685%, an AP of 21.1, and an NP of 3.3, so it is likely 
that the low pHs seen are a result of sulfide mineral oxidation. On several instances, the leachate 
from GC25-20 was noted to be green, indicating the presence of ferrous sulfate, the product of 
sulfate mineral oxidation, in solution. However, this cell still shows mild ARD behavior.  

The pH results are better interpreted in the context of electrical conductivity, dissolved oxygen, 
and measurement of liters of leachate collected, presented in Figures 2-2, 2-3, and 2-4 
respectively.  
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Figure 2-2 Kinetic Cell Electrical Conductivity  
Results from 28-2-2025 and 07-3-2025 are excluded from the graph due to measurement procedure and low water content 
affecting measurement accuracy.  

 

Figure 2-3 Kinetic Cell Dissolved Oxygen 
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Figure 2-4 Kinetic Cell Liters Leachate Collected 

The electrical conductivity measures the ability of a solution to conduct electricity, which is 
directly proportional to the concentration of dissolved ions present in solution. Electrical 
conductivity results show that all leachate is consistently above rainwater conductivity and 
releasing ions into solution. Lowest conductivity is seen in leachate from GC25-28 (saprolite from 
Eagle). This is consistent with what is expected of saprolite, as due to its oxidized nature, saprolite 
is typically barren of acid generating and acid neutralizing minerals, as well as most dissolvable 
salts. GC25-20 and GC25-18 (transition material from Salbora and fresh rock from Salbora) have 
consistently higher conductivities than other cells. There is a notable spike in electrical 
conductivity of the leachate solutions from all the kinetic cells in October of 2025. This spike 
corresponds with the dry period where minimal, if any, leachate was collected from the cells 
(Figure 2-4). The observed increase in electrical conductivity of the solution during this dry period 
is a natural result of the same amount of ions being washed from the rock in a smaller volume of 
water. The electrical conductivity values return to near pre-dry period levels in November and 
early December when rain again begins to fall on the site.  

Dissolved oxygen measures the amount of oxygen present in the leachate. Less dissolved oxygen 
in solution indicates that oxygen is being used to oxidize other material in solution. Most 
dissolved oxygen readings are close to full saturation and show that all leachate is acceptable for 
supporting aquatic life. This implies that oxygen consumption due to mineral reactions is 
overtaken by the continuous replenishment of oxygen by the abundance of gaseous phase and 
the fast gaseous diffusion mechanisms. On several occasions, particularly in the dry season, 

0

5

10

15

20

25
Li

te
rs

 L
ea

ch
ed

GC25-18 GC25-19 GC25-20 GC25-22 GC25-24 GC25-26

GC25-27 GC25-28 GC25-31 GC25-37 Rainwater







Mako Mining Corp  Page 17 
Update Geochemical Report on Eagle Mountain Waste Rock Kinetic Cells `24-1450 

Global Resource Engineering          1/14/2026 

(0.0004 mg/L).  Leachate from GC25-20 and from GC25-37 continues to show periodic 
exceedances of the standard.  

 

Figure 2-8 Kinetic Cell Leachate Calcium Concentration 
Calcium was not analyzed in the first testing round (2/14/2025). Leachate from most kinetic cells 
has levels of calcium between 0 and 5 mg/L. The leachate from GC25-18 shows consistently 
elevated levels of calcium relative to the other kinetic cells in the range of 8 to 45 mg/L. This is 
consistent with the high neutralization potential present in this sample, and likely indicates that 
the calcium-containing, acid-neutralizing minerals in the rock of GC25-18 are dissolving into 
solution upon contact with rainwater.  

  

Figure 2-9 Kinetic Cell Leachate Cobalt Concentration 
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The cobalt concentration in kinetic cell leachate has, for most kinetic cells, remained below 0.1 
mg/L. However, leachate from GC25-20 shows consistent cobalt leaching in the range of 0.1 to 
0.2 mg/L, as well as periodic increases in cobalt, especially during the dry season, up to 
1.079mg/L.  

 

Figure 2-10 Kinetic Cell Leachate Copper Concentration 

The copper concentration in kinetic cell leachate has, for most kinetic cells, remained below the 
EPA aquatic standard for copper (1.3 mg/L). However, leachate from GC25-20 showed periodic 
exceedances of the standard, up to a high of 12.3 mg/L on 10/31/2025.  

 

Figure 2-11 Kinetic Cell Leachate Iron Concentration 
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The iron concentration in kinetic cell leachate has, for most kinetic cells, remained below the EPA 
aquatic standard for iron (1 mg/L). However, leachate from GC25-20 showed periodic 
exceedances of the standard, up to a high of 41 mg/L on 4/25/2025. The magnitude of the 
exceedance appears to increase in the dry seasons, and closely follows the same exceedance 
pattern observed in GC25-20 aluminum concentrations (Figure 2-5). Additionally cell GC25-27 
shows an exceedance of the iron standard on 10/31/2025 and GC25-28 shows an exceedance of 
the iron standard on 11/24/2025. 

 
Figure 2-12 Kinetic Cell Leachate Nickel Concentration 

The nickel concentration in kinetic cell leachate showed exceedance of the EPA aquatic 
standard for nickel (0.052 mg/L) in the first testing cycle for all kinetic cells. However, the 
concentration of nickel in most kinetic cells has since dropped to below detection limit (0.005 
mg/L), with the exception of GC25-20, which has been testing below the EPA standard except 
for on 10/31/2025.  
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Figure 2-13 Kinetic Cell Leachate Silver Concentration 

The silver concentration in kinetic cell leachate showed exceedance of the EPA aquatic standard 
for silver (0.0032 mg/L) for all cells at the beginning of the first wet season (April and June) up 
to 0.0095mg/L and again for some at the beginning of the second wet season (November) up to 
0.0079mg/L. In the time before, between, and after, the concentration of silver in most kinetic 
cells was near or below detection limit (0.001 mg/L).

 
Figure 2-14 Kinetic Cell Leachate Zinc Concentration 

Zinc concentrations in the kinetic cell leachate have been below the EPA aquatic standard for 
zinc (0.12 mg/L) for the entirety of the testing time until 10/31/2025, when leachate from 5 
cells (GC25-18, GC25-20, GC25-24, GC25-27, and GC25-31) tested above the standard up to 
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0.516 mg/L. Although the zinc leachate concentration was back down to below standards for 
four of the cells in November, the leachate from GC25-20 continued to concentrations of zinc 
above the EPA standard in both November and December.  
 

 

Figure 2-15 Kinetic Cell Leachate pH, Lab Measured 
The pH of the kinetic cell leachate, as measured by the lab, shows similar trends and 
fluctuations noted by onsite measurements (Figure 2-1). In general, the pH of the leachate stays 
between 5 and 9. The exception is leachate from cell GC25-20 which periodically has pH around 
4.5, and leachate from cell GC25-18 which periodically has leachate with pH above 9, due to the 
abundance of neutralizing material present in the rock (Figure 2-8).
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The majority of kinetic cells had sulfate concentrations in the range of 1- 10 mg/L for the duration 
of the testing period. Sulfate levels were highest in the leachate of GC25-20, at 34.82 mg/L, but 
these are significantly below the IFC sulfate standards of 250 mg/L (International Finance 
Corporation (IFC), 2007).  

3.0 CONCLUSIONS 
Results from the kinetic cells through the end of 2025 show that most leachate pH is above 
rainwater pH and in the 6-8 range, with the exception of GC25-20 (transition material from 
Salbora which is relatively small in overall volume) which has leachate at or below rainwater pH 
in the 4.5-5.5 range, and shows some signs of mild sulfate mineral oxidation. Even in this cell, 
maximum sulfate levels are only around 35 mg/L, which indicates there is no realized ARD. 
Electrical conductivity appears to increase as the total volume of leached liters decreases in the 
dry season due to less rain. Dissolved oxygen appears to be near or at full saturation capacity for 
most cells.  

Metals concentrations are of consistent concern in the leachate from cell GC25-20 (transition 
material from Salbora, which is a rare rock type on site). Aluminum, arsenic, cadmium, copper, 
cobalt, and iron are consistently found at levels exceeding EPA water quality reference values. 
Exceedances are especially magnified at the transitions between dry and wet seasons. Leachate 
from this cell also showed occasional exceedance of nickel, silver, and zinc water quality 
standards, usually at the transition between dry and wet seasons.  

Other cells show a similar pattern of increased metals in leachate at the transition between dry 
and wet season, particularly for silver and cadmium, where there are some exceedances of the 
EPA water quality reference values. However, unlike the leachate from cell GC25-20, the metals 
concentration in the leachate from the rest of the cells reliably decreases to significantly below 
reference values during the wet months. This trend indicates that dilution plays an important 
role in maintaining low levels of metals in contact water.  

4.0 RECOMMENDATIONS  
The results from 2025 do not show any realized ARD potential, but do confirm the risk of ML 
during particular times of the year and for particular rock types. Kinetic cells, particularly those 
with anomalous metals concentrations in leachate should continue to be monitored. GRE 
recommends continuing monitoring all onsite kinetic cells through 2026.  
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contamination is unknown, but areas of visible artisanal mine working and disturbance are 
known by Eagle Mountain personnel and can be ascertained from mine waste piles and disturbed 
soil.  These areas are shown in red in Figure 2-1.  

 
Figure 2-1 Proposed Areas of Mercury Testing 

The total area contained by the red squares in Figure 1 is approximately 1.38 km2.  
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sampling tube to prevent water vapor from reaching the MVA air intake tube (Figure 3-1). The 
anhydrous aluminum sulfate in the desiccator was renewed after every half-day of sampling, or 
when the color of the desiccator material indicated saturation.  

 

Figure 3-1 MVA with Desiccator Insert 

Before every sampling day and anytime after the machine was turned off, the sensor warmup 
sequence was performed and a mercury vapor reading with the zero-air filter inserted was 
confirmed to be zero. The MVA sensor was regenerated after every sampling day in accordance 
with the instructions, and the machine was charged overnight. 

The following procedure was used to measure mercury vapor in the soil at every location: 

1. Using a manual auger, with a diameter of approximately 3 inches, drill into the soil until a 
final depth of 30 cm is reached. Material removed from the hole should be placed in a 
neat pile for use in backfill.  

2. Insert the MVA (attached plastic sampling tube down with the desiccator inserted) into 
the hole. Ensure that the tube is 30 cm below ground surface.  

a. Onsite, this was aided by the use of a constructed metal stand to hold the MVA at 
the necessary position above ground surface (Figure 3-2) 

3. Backfill the hole around the MVA sampling tube with the material removed during drilling. 
Pack down the soil around the sampling tube. 
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4. Select the survey-mode sample, and set a timer for 1 minute.  
5. Record the mercury vapor concentration at 30 sec and 1 minute and end the mercury 

scan.  
6. Remove the MVA and the sampling tube from the hole and wipe off any soil debris from 

the inside and outside of the sampling tube.  

 

Figure 3-2 MVA Stand and Measurement at Depth Line 

The mercury concentrations, as detected by survey mode at 30 sec and 1 minute, were used for 
measuring soil mercury vapor. The analyzer has a flow rate of 0.75 L/min and this method 
ensured that the recorded value was a reflection of the air in contact with soil as opposed to 
accumulated air in the sampling tube.  

3.2  Soil Sample Collection  

Soil sampling locations were selected after the completion of the mercury vapor testing based 
on measured MVA mercury concentration, location, and sample type. Soil samples were 
collected in 250 mL glass canning jars at the exact location of MVA testing. The following 
procedure was followed for every sample: 

1. Remove any vegetation present.  
2. Using a clean, manual auger, drill down to 30 cm below ground surface. 
3. Using a clean metal spoon and glove, carefully collect the soil 30-40 cm below ground 

surface to fill the 250 mL glass jar and measure the final depth with a yardstick. 
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samples were collected in 250 mL glass canning jars using a 3-inch diameter stainless steel Shelby 
tube. The following procedure was followed for every sediment sample: 

1. Place the clean Shelby tube into the sediment and push firmly until the Shelby tube is at 
least 0.2 meters below the water contact.  

2. Using a clean gloved hand or a flat piece of wood, close off the bottom of the Shelby tube 
by digging next to and under the inserted tube. 

3. Lift the tube out of the body of water and let excess water drain out of the bottom of the 
tube, making sure that the sediment is minimally disturbed. 

4. Once no more water drains from the tube, carefully empty the contents of the tube into 
a sampling container.  

a. If more than 1 sampling container of material was collected in the Shelby tube, 
use a secondary container to gather the next layer of material.  

5. Place a layer of parafilm on the lip of the jar and close the jar tightly. 
6. Place another layer of parafilm around the outside of the jar, ensuring that the junction 

of the jar body and lid is adequately sealed.  
7. Label the sample with permanent marker both on the glass and on a piece of flagging tape 

attached to the top of the sample container.  

 

Figure 3-4 Sediment Sampling with a Shelby Tube 
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As the exact depth of the sediments was not able to be determined in field, relative depths were 
noted as deep, medium, and shallow in the order that they came out of the Shelby tube. Shallow 
sediment was typically 0-20cm below surface, medium sediment was between 20 and 40 cm 
below surface, and deep sediment was typically 40 to 60 cm below surface. Collected samples 
were securely packaged and padded with carboard, foam, and newspaper in a large wooden 
container, and shipped to SGS Lab in Burnaby, Canada. Recommended holding times were 
exceeded by 11-15 days for total mercury analysis and 21-35 days for methyl mercury analysis. 
The holding time was exceeded primarily due to long drying times at room temperature 
necessary before analysis. 

3.4  Water Sample Collection  

Water samples were collected at the same locations as the sediment samples. This was done by 
Mako personnel on March 13, 2025, over a month after the collection of the sediment samples. 
Samples were collected in 60 ml amber glass container. The following procedure was followed 
for water sample collection and preservation:  

1. With clean gloved hands, open the sample container.  
2. Submerge the collection container in the water to be sampled. 
3. Remove the container from the water and cap securely.  
4. Label the container with the proper sample number. 

To preserve the samples: 

1. Open the sample container. 
2. Using a dropper, carefully add 0.1 - 0.2 mL of HCl to the sample, and mix thoroughly.  
3. Re-cap the bottle and wrap the junction of the cap and the bottle with parafilm.  
4. Store in a cool place until shipment to the lab.  

Samples were shipped to Kaizen Laboratory in a padded, aluminum-foil-lined cooler. Analyte hold 
times were not exceeded and samples arrived in adequate condition.  

4.0 RESULTS 

4.1 Mercury Vapor Scanning  

Over the course of 11 field work days, 378 mercury vapor scans were conducted with the Jerome 
J405 mercury vapor analyzer (MVA) as outlined in section 3.1. The concentration of mercury 
vapor in µg/L at 30 and 60 seconds of air intake was recorded, as well as the test location 
coordinates, time of test, and a brief description of the testing site. Table 4-1 presents the 
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Figure 4-1 Heterogenous Mercury Vapor Measurement by Creek 

Mercury vapor concentrations in older artisanal mine workings were relatively lower when 
compared to fresh workings. In general, the highest mercury vapor was detected in areas where 
mercury was likely directly deposited during the artisanal mining process and then mobilized and 
redeposited proximally by water runoff. These locations included drainage channels that led 
away from tailings piles, in the area immediately surrounding sluice remnants, and at the base of 
tailings piles. Low mercury vapor concentrations were generally detected at the tops of tailings 
piles, in undisturbed areas, and on relatively elevated ground]. The location of every mercury 
vapor scan is presented in Attachment A.  
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Limitations  

Only elemental mercury present in the soil releases mercury vapors. As a result, the Jerome J405 
MVA can only detect the presence of elemental mercury. Additionally, the detection of mercury 
vapor was confounded with temperature. The Jerome J405 MVA works by absorbing mercury 
vapor found in the intake air onto a gold plate through amalgamation, and reporting the relative 
weight difference before and after test initiation as a mercury vapor concentration. Since 
mercury absorbed onto the gold sensing plate is not removed between samples, it is possible 
that higher instrument temperatures (i.e. exposure of the instrument to the hot Guyanese sun) 
re-vaporized mercury from previous tests on the gold plate and resulted in artificially higher 
readings of mercury vapor.  

Additionally, the temperature of the soil where the mercury vapor reading was taking place could 
have affected the mercury vapor concentrations detected by the MVA. The vapor pressure of 
mercury is directly proportional to temperature, with higher temperatures exhibiting greater 
mercury vaporization. As a result, higher soil temperatures due to sun exposure or higher air 
temperatures may have resulted in higher concentrations of mercury vapor. On the other hand, 
soil at lower temperatures such as that found under the canopy of trees or tested on a cooler 
day may have resulted in lower concentrations of mercury vapor.  

Although both of these limitations were considered in experimental design, it is likely that these 
effects still played a part in the results of the mercury vapor analysis. The magnitude of these 
effects was tested. The mercury vapor at the same location was tested in shaded and in full sun 
conditions on a scraped slope in the Waste Dump 1 area. The mercury vapor concentration was 
found to be 2.96 µg/L in sunny conditions and 1.62 µg/L in shady conditions. In general, 
temperature may have caused up to 2 µg/L difference in mercury vapor concentration.  

4.2  Soil Samples 

A total of 51 soil samples (including one duplicate QC sample) were collected at select locations 
where mercury vapor analysis was performed. Samples were skewed to locations with 
significantly higher mercury vapor readings as described by the methodology in section 3.1, (14.9 
µg/L vs 5.1 µg/L, p = 0.0057) to ensure that higher levels of mercury were characterized. Thirteen 
of these samples were tested for methyl mercury in addition to total mercury. As mentioned in 
the methods section, the laboratory holding times were exceeded for both of these analyses. 
Exceedance of holding times increases the uncertainty of test results, but it does not necessarily 
imply that the results are compromised. Although it is possible that results may be biased to 
lower mercury concentrations, some research indicates that there is no significant difference in 
total mercury content in soil samples even after 10 years of storage (Navratil, et al., 2018). As a 
result, GRE deemed the results acceptable, and continued with the analysis. The results for all 
laboratory analysis are presented in Appendix B.  
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Total Mercury  

Total mercury content in the soil samples ranged from 0.0076 mg/kg to 18.4 mg/kg, with a 
geometric mean and average mercury concentration of 0.255 mg/kg and 0.779 mg/kg 
respectively. The average crustal abundance of mercury is 0.08 mg/kg (Taylor & McLennan, 
1985). Soil with over five-times average crustal abundance (> 0.4 mg/kg) can be considered 
enriched in mercury. Only 20 (39%) of 51 samples tested over five-times average crustal 
abundance.  Figure 4-2 shows the distribution of total mercury in the samples.  

 

Figure 4-2 Total Mercury Distribution in Samples 

The sample taken as a duplicate QC showed a relative percent difference (RPD) of 23.1% in total 
mercury concentration when compared to the original sample. This RPD falls below the general 
acceptable range for split/duplicate quality control samples (30%) as established by the 
Australian Standard for Soils 4482.1-2005 (Committee EV-009 Sampling and Analysis of Soils and 
Biota, 2005), and the total mercury results are therefore acceptably precise to use in the 
following analyses. The location of all soil mercury samples are plotted in Attachment B.  

The correlation between the total soil mercury content in mg/kg and the concentration of 
mercury vapor in µg/L at the 60s intake time was plotted in Figure 4-3.  
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Another interesting example is point (1.45, 3.25), which was taken in the center of the remnants 
of an old camp structure in a disturbed location at the north-east property boundary in full sun. 
This also tested at fairly low concentrations of mercury vapor, but had anomalous concentrations 
of total mercury. This is likely due to the type of mercury deposited in this area. Artisanal miners 
often burn off the mercury from the mercury amalgam near their camp, so it is likely that the 
burned off mercury fumes re-deposited in this area as mercuric oxides as opposed to elemental 
mercury. As a result, there was an anomalous total mercury concentration, but fairly low 
detection of elemental mercury vapor.  

Additionally, there are samples which had relatively high concentrations of mercury vapor, but 
low overall mercury content. One of these is point (0.114, 18.01) which was taken from a 
topographic low point of a drain, some distance away from a large, fresh tailings pile in the south-
east area of the project with no observable vegetation growth. This is likely explained by the fact 
that, being a recent pile, the majority of the mercury in the ground was likely still present as 
elemental mercury and, as a result, gave higher readings of mercury vapor. A point with a similar 
trend is (0.673, 84.96), which was taken from a culvert in the drainage plain from a fresh tailings 
pile in full sun in the northwest area of the Project. This particular tailings pile was extremely 
fresh, as Mako personnel had observed the artisanal miner working that pile a few days before 
the sample was taken. Mercury vapor was detected at higher levels due to the shorter timespan 
between when the mercury was likely deposited and when the test was performed.  

Methyl Mercury  

Methyl mercury in soil ranged from < 0.05 µg/kg to 8.65 µg/kg. The location of all methyl mercury 
samples are presented in Figure 4.3. There was a general positive correlation between total 
mercury and methyl mercury content in the soil (Figure 4-4). When the high total mercury point 
(18.4, 8.52) is removed from the analysis, the correlation increased to R2 = 0.74.  
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Figure 4-4 Soil Methyl Mercury vs Total Soil Mercury 

Highest amounts of methyl mercury were generally found in areas highly disturbed by artisanal 
mining. This is likely because these areas had the greatest total mercury deposition, which then 
resulted in proportionately more methyl mercury.  

4.3  Sediment Samples 

A total of 30 sediment samples were collected at select locations around the project. Sediment 
samples were taken with a Shelby tube at varying depths as described in Section 3. Mercury in 
sediment ranged from 0.0352 mg/kg to 4.22 mg/kg, with geometric mean and average mercury 
concentrations of 0.315 mg/kg and 0.568 mg/kg respectively. Methyl mercury ranged from below 
0.05 µg/kg to 2.08 µg/kg. As the sediment samples were sent alongside the soil samples, the 
laboratory holding times were exceeded for both total mercury and methyl mercury. Although it 
is possible that results may be biased to lower mercury concentrations, GRE deemed the results 
acceptable and continued with the analysis.  

The highest total mercury sediment was taken at a stream where visible mercury droplets were 
able to be panned out of the sediment (Figure 4-5). Lower total mercury was generally observed 
in river sediments, higher total mercury concentrations were generally observed in pond 
sediments, and stream sediments were found to have a large variance in total mercury content. 
These trends are likely due to the ability of mercury to accumulate in the sediment.  

No trends were discovered in the distribution of mercury through the sediment profile. Some 
locations showed increased mercury levels with depth, while other locations showed highest 
mercury concentrations in the sediments closest to the surface. This maybe due to the 
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chronology of when mercury was used by artisanal miners in specific areas. The locations of all 
sediment samples are shown in Attachment C. 

 

Figure 4-5 Bead of Mercury in Panned Creek Sediment 

4.4  Water Samples 

Twelve water samples were collected at the locations of the sediment samples and analyzed for 
total mercury. Three of these water samples were additionally tested for methyl mercury. All 12 
water samples showed total mercury content less than the quantification limit of 0.5 µg/L. 
Methyl mercury ranged from 0.000081 µg/L to 0.00054 µg /L. The highest methyl mercury 
concentration was found in pond water, which makes sense, as standing water provides greater 
opportunity for mercury to speciate into methyl mercury. As all water samples were low in both 
methyl and total mercury, no correlation between sediment mercury concentration and mercury 
in water was found. The location of the methyl mercury water samples is shown in Attachment 
D. The laboratory results are presented in Appendix C.  

5.0 CONCLUSIONS 

5.1  Soil 

Overall, the MVA was a useful predictive tool in locating mercury-contaminated areas. Higher 
total mercury concentrations were generally found in soil that had higher in-field mercury vapor 
content. Deviations from this trend were likely due to recency of mercury deposition, type of 
mercury deposited, and temperature when the mercury vapor analysis was performed.  
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