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Introduction 

 

This report summarises the results and conclusions from the performed production facility 
audit. The audit is performed as a formal part of the Puro.earth certification process. The key 
objective is to determine the compliance of the operations with the Puro requirements. 

 

DNV 

DNV is one of the world’s leading certification, assurance, and risk management providers.  

Whether certifying a company’s management system or products, providing training, or 

assessing supply chains, and digital assets, we enable customers and stakeholders to make 

critical decisions with confidence.  

We are committed to support our customers to transition and realize their long-term strategic 
goals sustainably, collectively contributing to the UN Sustainable Development Goals. 
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Production facility standing data 
(PURO General Rules Version 4.0) 

General information 

  

Facility unique identity 417791 

CO2 Removal Supplier registering the 
Production Facility 

Climeworks AG 

Name Mammoth 

Location Suðurvellir 1, 816 Ölfus, Iceland 

Date on which the Production Facility 
became eligible to receive CORCs 

7/09/24 

Volume of Output during the full 
calendar year prior to registration 

N/A 

Removal Method(s) for which the plant 
is eligible to receive CORCs 

Geologically Stored Carbon Edition 2024, V2 

Production Facility has benefited from 
public support 

No 

Removal Method specific information 
as may be specified in the relevant 
Removal Method specific Methodology 

Direct Air Capture and Geologically Stored Carbon 

Does the Production Facility Audit 
documentation fulfil the minimum 
criteria set in 2.2.4.2 in Puro Standard 
General Rules Version 4.0? 

 

Yes 

Validity of LCA 17.9.2024 – 16.9.2025 

Has the CO2 Removal Supplier 
attested to the accuracy of the 
information provided by its signature 
as required in 2.2.4.3 in Puro Standard 
General Rules Version 4.0? 

Yes 

 

 

 

 

 

Short description of facility and any exclusions from verification scope 
observed 
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The Climeworks Mammoth facility is a Direct Air Capture plant in Iceland, where CO2 is 
captured from the atmosphere using a sorbent. Captured CO2 is stored through 
Climeworks’ partner, Carbfix. Here, the CO2 is dissolved in water and injected into the 
subsurface to achieve permanent storage of CO2 through rapid in-situ mineralisation.  

Climeworks AG, as the project applicant, has the relevant contractual agreements in place 
with all parties involved to ensure ownership of produced CORCs. 

 

 

Statement of confidentiality 

The contents of this report, including any notes and checklists completed during the audit will 
be treated in strictest confidence, and will not be disclosed to any third party without the 
written consent of the customer, except as required by the appropriate accreditation 
authorities. 

Disclaimer 

An audit is based on verification of a sample of available information. Consequently, there is 
an element of uncertainty reflected in the audit findings. An absence of nonconformities does 
not mean that they do not exist in audited and/or other areas. Prior to issuing an assurance 
opinion this report is also subject to an independent DNV internal review which may affect the 
report content and conclusions. 
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Audit results 

Positive indications 

Climeworks have successfully managed to scale up their processes taking along learnings 

from the successful operations at Orca. They have detailed processes related to monitoring 

and data collection that allow for easily verifiable outputs when they will generate CORCs.  

 

Recommendations for improvement 

• The alternative method of calculating the amount of CO2 injected is approved by 

Puro. Climeworks may consider adding this clarification within the PDD to make a 

record for future verifications. 

• Climeworks may consider providing additional evidence as to the quantifiability of the 

positive impacts if/when available. See 3.9.1 (b). 
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Audit findings 

 

Detailed findings requiring corrective actions: 

• With regards to criteria 3.6.2, it is acknowledged that there has been an evaluation 

conducted on nationally determined contributions and that there remains a lack of 

clarity from the host country on this matter. Pending clarifications on this matter at 

UNFCCC level, Climeworks should maintain ongoing engagement on this matter for 

the next audit to gain clarity, as the outcome of the situation could impact the 

issuance of CORCs. 

• With regards to criteria 3.8.5, an environmental impact assessment was not deemed 

necessary for the additional DAC facility by the relevant authorities. An environmental 

impact assessment was, however, undertaken for the storage component of the 

project. In conjunction with this EIA, Climeworks should add a water usage and 

management plan to the submitted documentation.  

 

 

Conclusion 

 

Conclusion  

The company is found compliant, with qualifications, towards CORC 

requirements set in Puro Standard General Rules Version 4.0 and 

Geologically Stored Carbon Edition 2024, V2, and CORCs can be 

issued to the Production Facility  

Yes 

The company is found NOT to be fully compliant towards CORC 

requirements set in Puro Standard General Rules Version 4.0 and 

Geologically Stored Carbon Edition 2024, V2 and corrective actions 

are needed before CORCs can be issued to the Production Facility 

 

 

 

 



Audit 
type

Module Evidence piece Description
Associated 

requirements
Evidence used to verify Auditor's verification remarks

Compliance (Yes, No, 
Partial

Corrective Action or recommendation

Trade registry extract of 
the CO2 Removal 
Supplier

A certified trade registry extract or similar official document 
stating that the organization is validly existing. 

['2.1.1', '3.3.1', 
'3.3.5']

CHCO_Commercial Register Excerpt_Full EN
ISOR_Certificate of Registration (English)

Sufficient documents provided Yes N/A

Trade registry extract of 
the other operators

A certified trade registry extract or similar official document 
stating that the organization is validly existing, for the capture 
operator, storage operator, and logistics operators (if different 

['2.1.1', '3.3.5'] Trade Registry Certificate - Carbfix (Icelandic) Sufficient documents provided Yes N/A

Statement of CO2 
Removal ownership and 
audit authorisation

A statement signed by the CO2 Removal Supplier (and if 
relevant, the associated operators) that includes the following:

- An acknowledgment that i) the CO2 Removal Supplier remains 
the sole owner of the removal, ii) that any related co-products 
cannot be sold with CO2 removal attributes unless re-coupling 
is done, and that iii) associated operators cannot make 
unauthorised removal claims.

- A mention of how and where the above items (i, ii and iii) have 
been agreed with any associated operators (e.g. reference any 
contracts or agreements in place between the CO2 Removal 
Supplier and the associated operators, quoting relevant 
excerpts). Such documentation shall be available for the Audit.

- An assurance that the Auditor appointed by Puro will be 
granted the right to visit and inspect the operation sites for the 
purpose of verifying compliance with the methodology during 
the Audit procedures.

['2.1.1', '3.3.2', 
'3.3.5', '3.6.1']

Agreement CF CW
Statement of Ownership

Within the document 'Agreement CF CW' Clause 4.3 is a supply 
agreement that acknowledges full ownership of the removal to 
Climeworks. Similar supply agreement is in place already for 
previous collaboration at Orca. Similarly, statement of ownership 
provides further evidence for this.

Yes N/A

Contractual terms 
between CO2 Removal 
Supplier and operators

Evidence that contractual terms are in place between the CO2 
Removal Supplier, associated operators, and any relevant sub-
contractors, that will enable the CO2 Removal Supplier to 
comply with the requirements associated to this evidence 
piece. 

['3.2.13', '3.3.3', 
'3.3.4', '3.3.5', 
'3.3.6']

Agreement CF CW
Agreement CW - ON
Statement of Ownership

As above, supply agreement in place between Climeworks and 
Carbfix relating to transport and storage of CO2. Similarly, 
contract in place between Climeworks and ON Power (operators 
of the local geothermal power plant and suppliers of power and 
water). 

Yes N/A

Evaluation of host 
country climate 
objectives

An evaluation made by the CO2 Removal Supplier to determine 
whether the geological storage activity falls within the 
Nationally Determined Contributions (NDCs) commitments, or 
other net-zero plans of the host country, and determine 
whether an authorisation is necessary

['3.6.2'] Evaluation of host country climate objectives and 
host country authorization_final 

Climeworks have carried out an initial evaluation of whether GSC 
falls within the NDC or other net zero plans of Iceland. At this 
stage, the position is currently unclear. Iceland's targets mirror 
those in the EU, being 55% net emissions reduction. Where the EU 
is clear that this reduction does not consider CDR, some 
documentation in Iceland suggests Carbfix's activities are taken 
into account. Allocation of Mammoth's activities under the IPCC 
framework is also currently unclear. Both Partners are engaged 
within these various efforts to seek to gain more clarity.

Partial CW have carried out this assessment and noted there remains a 
lack of clarity in this area. CW should continue their approach 
and monitor this area for future development

Minor non-compliance raised: CW should aim to seek clarity in 
the matter for the next audit, as the outcome of the situation can 
impact the issuance of CORCs. (Note that this minor NC also 
covers the following row on host country authorisation.)

Host country 
authorisation

An authorisation of the host country to use CORCs for trading 
within the Article 6 of the Paris Agreement, if the removal 
activity falls within the net-zero plans of the host country.

['3.6.2'] Evaluation of host country climate objectives and 
host country authorization_final 

Similarly to above, host country authorisation is unclear. There is 
some development in this space, with both partners pushing for 
clarity. 

Partial As Above

Production Facility 
Definition and Baseline 
Scenario

A definition of the assets (capture site, logistic chain, and 
storage sites) that are included in the Production Facility and 
that are audited together, including information to determine 
the baseline scenario applicable to the facility.

['2.2.1', '3.2.1', 
'3.4.1', '3.4.2', 
'3.4.3', '3.4.4']

Production Facility Definition and Baseline Scenario - 
GSC_final

As defined in submitted document and verified on-site by visual 
inspection

Yes N/A

Additionality assessment Additionality assessment for the facility, made of questionnaire 
and financial spreadsheet models.
As indicated in the template, note that the additionality 
questionnaire (but not any attachments) will be publicly 
available in Puro's Registry once certified.

['3.5.1'] Puro Additionality_Mammoth_final
Mammoth Additionality_final

The plant relies on Carbon Financing from long-term 
commitments to remove carbon dioxide from the air. The plant 
required investment without subsidies and has continuous 
operating costs related to energy, land lease, plant operations and 
maintenance. Hence all investment would be lost without carbon 
credit revenues.
Additionality spreadsheet has been provided and verified, 
showing project is expected to make a loss even with CDR 
revenues. To be expected and understood by Climeworks given 
the pilot nature of Mammoth. 

Yes

Stakeholder Engagement 
Report

Stakeholder engagement report following Puro Stakeholder 
Engagement Requirements (available in Puro's Document 
library).

Note that this report will be publicly available in Puro's 
Registry once certified and that it should be prepared in a way 
that can be published as-is, i.e. protecting the information 
from individuals. Such private information shall then be 
provided as a separate appendix, marked as confidential, that 
will not be published in the Puro Registry.

['3.8.3'] Puro Stakeholder Engagement Report_final Climework's larger engagement strategy already in place, which 
encompasses the engagement they have conducted for 
Mammoth. CW have done local stakeholder engagement 
activities including discussions with the local town (as the land 
the site is on is unpopulated), undertaking building permitting 
processes. The engagement process is similar to their previous 
plant at Orca, with new additionals for relevant local stakeholders 
such as local nature and environmental NGOs. 
Carbfix have also done stakeholder engagement related to the 
storage element of the value chain, particularly during 
environmental impact assessment processes. Projects were 
viewed positively by stakeholders, with discussions around 
seismicity, energy use and mitigation deterrence. 

Yes

Environmental and Social 
Safeguards

Environmental and social safeguard questionnaire, based on a 
standard Puro template, in line with Puro's General Rules.

Note that this questionnaire will be publicly available in Puro's 
Registry once certified and that it should be prepared in a way 
that can be published as-is, i.e. protecting the information 
from individuals. Such private information shall then be 
provided as a separate appendix, marked as confidential, that 
will not be published in the Puro Registry.

['3.8.1', '3.8.2', 
'3.8.3', '3.8.5']

Environmental and Social Safeguard Questionnaire - 
v1.0_final
Puro Stakeholder Engagement Report_final
EIA for Hellisheiði - Report Submitted by Carbfix - Jan 
2023 (Icelandic)
StoragePermitApplication-RiskAssessment-
CONFIDENTIAL
Operational Health and Safety Management System - 
ISO 45001 Certification (English)
Joint Statement on HSSE for Mammoth - 2024

CF has ISO 45001 Certification. 
CW's working practises based on those of ISO 45001. CW work on 
a zero harm policy with goals to have a strong safety culture. 
CW have filled in the questionnaire template provided by Puro 

Yes

Risk assessment of the 
removal activity

A comprehensive document presenting and evaluating the risks 
associated with the removal activity, from capture to storage. 

This document may include specific section regarding the 
Chemical and Water usage management plans (see separate 
evidence). 

This document shall be linked to the Monitoring plans from the 
Production Facility, in the sense that risks and mitigation 
measures identified here should also be mentioned in the 
monitoring plans, evidencing how they will be monitored and 
managed (see corresponding module for monitoring).

['3.8.5', '3.8.6', 
'8.5.1', '8.5.2', 
'8.5.3', '8.5.4']

Mammoth PDD Direct Air Capture and Geological 
Storage V1.0
Safety - CO2 Risk Assessment of exposure and failure

Climeworks have a broader risk assessment, more related to how 
projects and construction and the potential risks. These are 
categorised in a risk matrix within the PDD. Many risks related to 
the novelty of the project, but high risks linked to  EPC and 
construction related. 
Operational risks are managed through both Climeworks and 
Carbfix monitoring plans. Risk assessments related to storage and 
mitigations are considered live documents that are revisited and 
updated. 

Yes

Chemical management 
plan

A chemical management plan, for the end-to-end removal 
activity, ensuring compliance with the associated 
requirement.

Note: this can either be provided as a standalone document, or 
included in the Risk assessment and Monitoring plan of the 
removal activity. If included elsewhere, please mention it in 
the audit document index.

['3.8.6'] O4131-SOP-00001_Mammoth ERP_Rev 02
Safety - Chemicals Management

Climeworks have in place a chemicals management safety plan, as 
well as data sheets and information related to each of the 
chemicals used on site. An Emergency response plan is in place. 

Yes

Water usage 
management plan

A water usage management plan, for the end-to-end removal 
activity, ensuring compliance with the associated 
requirement.

Note: this can either be provided as a standalone document, or 
included in the Risk assessment and Monitoring plan of the 
removal activity. If included elsewhere, please mention it in 
the audit document index.

['3.8.5'] Water sampling plan An Environmental impact assessment was not deemed necessary 
for the plant, hence no requirements related to water. Assessed 
impacts too small to be meaningful, Puro requirements are for a 
water usage management plan. Climeworks have a Water 
sampling plan, to account for the composition of the water used 
within the plant. 

Partial A description on water usage is recommended to be added to the 
documentaiton.

Other environmental and 
social impact studies

Other environmental and social studies that have been 
conducted for assets of this Production Facility or technologies 
used, as necessary to demonstrate the compliance with the 
environmental and social safeguards requirements of the 
methodology and the Puro Standard General Rules.

['3.8.3'] N/A N/A Yes

Capture site description A standard questionnaire describing and characterising the 
capture site(s) and the operations

['3.2.3', '3.8.5', 
'3.8.6']

Capture Site Description As in document, site visit conducted. Yes

CO2 Stream 
Characterisation

A characterisation of the carbon dioxide stream captured and 
intended for storage, demonstrating the eligibility of the 
stream under the methodology, including both i) composition 
aspects (e.g. purity levels, nature of impurities) and ii) source 
eligibility (share of fossil and biogenic carbon dioxide, if 
applicable), detailing the methods used and location of the 
measurements, with reference to monitoring plan.

Evidence differs depending on the capture technology and type 
of carbon dioxide stream, see the associated requirements for 
more details (and sub-rule 4.4.5c in particular). 

['3.2.2', '4.4.5'] Mammoth - CO2 Stream Characterization Sampling points around the collector container, to establish that 
CO2 is sourced from the atmosphere. 

Yes

Legal documentation of 
the capture site

Legal documentation of the capture site(s), such as valid 
permits, authorizations, licenses, or other equivalent 
regulatory control documents to operate, ensuring that site is 
in compliance with any applicable regulation.

['3.2.9', '3.2.10', 
'3.3.3', '3.8.2', 
'3.8.3']

Mammoth PDD Direct Air Capture and Geological 
Storage V1.0

Building permits and notification to local authorities completed. 
Given the location of the plant, there was an environmental 
impact assessment waiver. 

Yes

04.1 Biomass 
sourcing

Biomass sourcing form A form disclosing the types of biomass that will be processed by 
the facility and the documentation that will be available to 
demonstrate type, origin, and sustainability, during Output 
Audits. 

['3.2.4', '3.7.1', 
'3.7.2', '3.7.3', 
'6.2.2', '6.3.5']

N/A N/A DACCS Yes

Logistic chain 
description

A technical overview of the logistic chain(s) (i.e. transport by 
any mode, including intermediary storage).

This technical overview is primarily meant to facillate the 
verifications of the auditor.

['3.2.13'] Mammoth PDD Direct Air Capture and Geological 
Storage V1.0, Section 2.1.3

Observed on site, short pipeline from capture site to two 
injection wells. Described within Climework's project design 
document, section 2.1.3

Yes

Legal documentation of 
the logistic chain

Legal documentation of the logistic chain(s), such as valid 
permits, authorizations, licenses, or other equivalent 
regulatory control documents to operate, ensuring that site is 
in compliance with any applicable regulation.

['3.2.9', '3.2.10', 
'3.3.3', '3.8.3']

N/A N/A, logisitic chain part of wider capture/storage site and pipeline 
is <100m long

Yes

Storage site description A technical overview of the storage site(s).

This technical overview is primarily meant to facillate the 
verifications of the auditor.

['3.2.6', '3.2.7', 
'3.2.11', '3.2.12', 
'3.2.13']

Mammoth PDD Direct Air Capture and Geological 
Storage V1.0
StoragePermitApplication-EFTA-Opinion - July 2024

A technical overview is provided within the PDD. Detailed site 
characterisation is required as part of the development of a 
storage permit. Carbfix have submitted their draft permit 
application to EFTA. EFTA have provided their draft opinion 
suggested the storage site is adequate "The Authority considers 
that the information provided in the Application, Draft Permit, 
and supplementary information adequately documents the 
suitability of the storage site for permanent geological storage of 
CO2, from a technical point of view."

Yes

Legal documentation of 
the storage site

Legal documentation of the storage site(s), such as valid 
permits, authorizations, licenses, or other equivalent 
regulatory control documents to operate, ensuring that site is 
in compliance with any applicable regulation.

['3.2.8', '3.2.9', 
'3.2.10', '3.3.3', 
'3.8.2', '3.8.3', 
'7.5.1']

EIA for Hellisheiði - Report Submitted by Carbfix - Jan 
2023 (Icelandic)
Mammoth PDD Direct Air Capture and Geological 
Storage V1.0

EIA has been carried about by Carbfix, an EIA was not deemed 
neccesary for Climeworks. 
Carbfix have submitted a storage permit application for the wider 
Helisheidi storage site (encompassing Mammoth, Orca and other 
storage activities). A draft opinion from EFTA has been recieved, 
viewed positively, but some requirements back and forth on 
translation. 
Application for EU ETS Emissions permit is underway, regardless of 
the source CO2 not being considered under the scheme. 

Yes

Storage site 
characterisation

Documentation of the characterization of the storage site and 
its suitability for permanent geological storage of carbon 
dioxide, in line with the requirement associated to this 
evidence piece. 

['7.5.2'] Mammoth PDD Direct Air Capture and Geological 
Storage V1.0
StoragePermitApplication-EFTA-Opinion - July 2024

A technical overview is provided within the PDD. Detailed site 
characterisation is required as part of the development of a 
storage permit. Carbfix have submitted their draft permit 
application to EFTA. EFTA have provided their draft opinion 
suggested the storage site is adequate "The Authority considers 
that the information provided in the Application, Draft Permit, 
and supplementary information adequately documents the 
suitability of the storage site for permanent geological storage of 
CO2, from a technical point of view."

Yes

Depleted reservoir 
without EHR and 
controlled pressure

A collection of documents evidencing that the storage site(s) 
are depleted, will not be used for further hydrocarbon 
recovery, and that reservoir pressure will meets requirements.
Documents can include e.g. maps, pictures, records of previous 
activity, measurements of site conditions, attestations.

['3.2.7'] Mammoth PDD Direct Air Capture and Geological 
Storage V1.0
StoragePermitApplication-EFTA-Opinion - July 2024

Storage site is not depleted, or used for further hydrocarbon 
recovery. Depth of injection is set at suitable depth in order to 
ensure that CO2 remains in solution, with a conservative buffer 
taken. 

Yes

Legal framework 
governing storage site

Only required when the storage site is not located in a pre-
approved jurisdiction (see list in the methodology). A 
collection of documents demonstrating that the applicable 
legal framework fulfils all requirements listed in table 3.1 (see 
methodology).

Please, request review and written approval by Puro.Earth of 
the evidence provided during audit preparation. This is 
required prior to the audit.  

['3.2.11'] Not applicable Pre-approved jurisdiction hence no requirement here. Yes

Monitoring plan A monitoring plan of the removal activity, covering all the 
aspects required by the methodology.

Note that for convenience, certain aspects of the monitoring 
plan for the storage site can be provided separately (e.g. storage 
site safety, post-closure monitoring plans, etc), see next 
evidence piece.

['3.2.5', '3.3.6', 
'4.2.2', '4.4.2', 
'4.4.3', '4.4.4', 
'4.4.5', '4.4.6', 
'4.4.7', '4.7.1', 
'4.7.2', '4.7.3', 
'4.8.1', '4.8.2', 
'4.8.4', '5.3.1', 
'5.3.2', '7.2.3', 
'7.2.4', '7.2.5', 
'7.2.7', '7.2.8', 
'7.2.9', '7.3.3', 
'7.3.4', '7.3.5', 
'7.4.1', '7.4.2', 
'7.4.3', '7.4.4', 
'7.6.2', '7.6.3', 
'8.5.4']

Monitoring plan.xls
CW-Puro correspondonce.

Detailed monitoring plans in place for both storage side and 
capture side operations of the value chain. Monitoring sufficent 
to accurately derrive the required data to calculate CORCs.  Site 
visit, observed metering points as detailed within the monitoring 
plan. Final metering point for CO2 is at the injection wellhead, at 
which point the CO2 is already dissolved in water. This results in a 
slight adaptation in the way CO2 injected is calculated compared 
to the methodology. This is ackoweldged as acceptable by Puro.

 
Please see row below related to CO2 Storage monitoring plan. 

Partial The alternative method of calculating the amount of CO2 injected 
is approved by Puro. Should this require a clarification within the 
GSC methodology, suggest an update is issued. 
Suggestion to add this slight clarification within the PDD to make 
a record for future verifications.

Storage site monitoring 
plan

A monitoring plan specific to the storage site, covering all the 
aspects required by the methodology (only if not included in 
the general monitoring plan). 

['7.2.3', '7.2.4', 
'7.2.5', '7.2.6', 
'7.2.7', '7.2.8', 
'7.2.9', '7.3.1', 
'7.3.2', '7.3.3', 
'7.3.4', '7.3.5', 
'7.5.3', '7.6.1', 
'7.6.2', '7.6.3', 
'7.7.1', '7.7.2', 
'7.7.3', '7.7.4', 
'7.7.5']

Mammoth PDD Direct Air Capture and Geological 
Storage V1.0
StoragePermitApplication-EFTA-Opinion - July 2024
Monitoring plan.xls

A storage site monitoring plan is in place. The EFTA draft opinion 
is that "The Draft Permit and the approved monitoring, corrective 
measures and post-closure plans, sent by the Competent 
Authority along the Draft Permit, comply with the CCS Directive’s 
requirement that storage permits contain approved plans." As 
such, in the way the GSC methodology has been written, there is 
implicit compliance.

Yes

Data systems Evidence of a data systems in place for keeping records of all 
monitoring activities associated with the removal activity. 
Evidence can take the form of both screenshots and 
documentation of the data system (e.g. data specification, 
database schema). 

Note that some of the data stored in the Supplier's data system 
will need to be extracted to prepare the reports needed in 
Output Audits (sent to Puro.Earth), and that in any case, all 
data stored must be made available for inspection by 
appointed third-party auditors.

['4.2.5', '4.2.7', 
'7.2.2', '8.5.5']

Mammoth PDD Direct Air Capture and Geological 
Storage V1.0 

CW have a data system in place that covers the end to end, 
handling the sale of CORCs. This involves a CDR review stage, in 
which there is a 4 eyed check on all values. An inhouse product is 
use for data gathering and transferring. Some custom made 
devices with high availability is use. The data inputted is traceable 
and transparent. 
Data systems for CF has a degree of manual input, with original 
files nad logbooks kept. These are transferred into structured data 
sets, making use of versioning to ensure traceabulity. CF data 
inputs into CW are checked again on CW side, making up a part of 
the '4-eyed' check. 

Yes

Uncertainty 
quantification approach

A description of how uncertainty will be quantified by the CO2 
Removal Supplier for the total amount of CORCs and each term 
of the overall CORC equation and then reported in the CORC 
Report Summary, alongside an initial quantification of this 
uncertainty (e.g. on best available data at time of Facility 
Audit). 

Note that this evidence piece can be included in other 
documents (if so, please specify) and is linked to other evidence 
pieces in this index. Note that the calculated uncertainty is 
only for declarative purposes and does not affect the volume of 
CORCs.

Brief guidance, for each term:
- C_stored: equations underlying this term are rather simple, 
and uncertainty on each parameter derived from monitoring 
or assumption can be combined via uncertainty propagation 
rules
- E_project: this term is derived from an LCA, i.e. primarily 
combining project-specific parameters (some monitored, 
other assumed) and emissions factors. Uncertainty here is most 
typically quantified using Monte Carlo simulations or similar 
approaches. 
- E_leakage: if leakage is demonstrated to be fully mitigated, 
then this uncertainty can be set to zero; if some leakage sources 
remain non-mitigated, equations underlying this term are 

['4.8.1', '4.8.2', 
'4.8.3', '4.8.4', 
'4.8.5', '5.3.2']

Mammoth PDD Direct Air Capture and Geological 
Storage V1.0
Uncertainty Quantifcation example
Mammoth CO2 uncertainty calculation approach

CW takes time-series data from their platform, processing each of 
the indivudal uncertainties with conservative upper bound 
limits. CW make use of a suitable monte carlo approach for 
uncertainty quantification, allowing for confidence bands to be 
used. 

Yes

08. 
Determination of 
leakage

Leakage determination 
form and associated 
evidence

A form to evaluate the leakage sources applicable, as per the 
methodology, to the specific removal pathway and baseline 
scenario. 

Depending on the answers provided, the form will request 
additional evidence to demonstrate that leakage sources are 
mitigated, either as part of this module for Facility Audit (e.g. 
one-time evidence piece) or in separate modules for the Output 
Audit (e.g. evidence piece that must be updated at each 
verification). 

Depending on the answers provided, if certain leakage sources 
remaining non-mitigated, the form will require the 
quantification of non-mitigated leakage, which must then 
must be quantified separately and included in the CORC Report 
Summary for each Output Audit.

['4.6.1', '4.6.2', 
'4.8.1', '4.8.2', 
'4.8.4', '6.1.1', 
'6.1.2', '6.1.3', 
'6.1.4', '6.1.5', 
'6.2.1', '6.2.2', 
'6.2.3', '6.2.4', 
'6.2.5', '6.2.6', 
'6.2.7', '6.3.1', 
'6.3.2', '6.3.3', 
'6.3.4', '6.3.5']

CW have assessed the potential for ecological leakage through 
both Direct and Indirect land use change. No significant sources 
of land use changes, given construction on an existing industrial 
site. 
CW assessed market leakage from two view points, the first being 
electricity use and the second being heat use. With regards to 
electricity usage, an analysis of the electricity grid has shown a 
average value of 90% of electricity in Iceland generated through 
renewable sources (Geothermal and Hydropower). Hence leakage 
value set to zero. 
For thermal power, again leakage is assessed as zero. 97% of 
iceland is connected to district heating schemes, CW also recycles 
thermal energy back to the geothermal plant (connected to 
district heating network). 

Yes

09. Life cycle 
assessment

Life cycle assessment for 
Facility Audit

Life cycle assessment submission for the Facility Audit. It 
includes:
- an LCA report, which justifies all data choices and 
assumptions made in the LCA calculations
- one or several LCA calculation files, allowing the project to 
update its calculation of supply-chain emissions (E_project) for 
every Output Audit or Output Report event (under the Ongoing 
Issuance Right).

The LCA calculation files are highly recommended to be based 
on the template structure provided by Puro, or files achieving a 
similar level of transparency for 3rd party verifications. This in 
particular requires: clear separation of foreground inventory 
modelling from background database, calculation that not 
only compute total impact in CO2-eq but also the breakdown 
per major greenhouse gases, clearly identifies emission factors 
(name, source, description of boundary, characterisation 
method), presents impact results in a table format displaying 
multiple levels of aggregation, distinguishes between 
embodied emissions and operational emissions (subject to 
different amortization rules), includes precise naming of 
parameters and variables, with explicit units, descriptions, 
comments, uncertainty information, as well as monitoring 
information.

It is also recommended to structure the LCA calculation files in 
a way that facilitates the work of multiple operators (e.g. when 
the capture, logistics and storage operators are different 

['3.3.6', '4.2.3', 
'4.5.1', '4.5.2', 
'4.8.1', '4.8.2', 
'4.8.3', '4.8.4', 
'5.1.1', '5.1.2', 
'5.1.3', '5.1.4', 
'5.1.5', '5.1.6', 
'5.1.7', '5.1.8', 
'5.1.9', '5.2.1', 
'5.2.2', '5.2.3', 
'5.2.4', '5.2.5', 
'5.2.6', '5.2.7', 
'5.2.8', '5.2.9', 
'5.2.10', '5.2.11', 
'5.2.12', '5.2.13', 
'5.2.14', '5.2.15', 
'5.2.16', '5.2.17', 
'5.2.18', '5.2.19', 
'5.2.20', '5.2.21', 
'5.2.22', '5.3.1', 
'5.3.2']

Mammoth PDD Direct Air Capture and Geological 
Storage V1.0
Mammoth LCA model 
Mammoth Injection LCI and LCIA

The LCA is presented using the Puro template, with some slight 
adaptations to terminology that represents CW's naming 
conventions.  Additions to include energy and fuel use during 
construction, as well as consideration for transport of specific 
materials coming to the site e.g. heavy materials via sea freight to 
europe and road freight emission factors. Sorbent consumption 
rate is able to be better defined based on operational data, 
allowing for better understanding of emissions. 

Yes

10. Positive 
impacts on SDGs

SDG Report and 
associated evidence

A summary of positive impacts to the sustainable development 
goals (SDGs) that the CO2 Removal Supplier is achieving with 
the operations of its Production Facility, alongside associated 
evidence to demonstrate the SDG impacts (whenever available) 
as per the requirements defined for each SDG indicator, in the 
Puro SDG Assessment Requirements (available in the document 
library).

Note that this document will be publicly available in Puro's 
Registry once certified. Parts of the underlying evidence for 
each SDG claim may also be made public, as described in the 
SDG Assessment Requirements.

['3.9'] Mammoth PDD Direct Air Capture and Geological 
Storage V1.0

CW presents a short summary suggesting DACCS industry has 
potential to contribute to both SDG 8 and 9 through the 
potential to generate new jobs and economic growth in regions 
where DACCS will be deployed. CW suggest project partners are 
actively involved in projects that could align with SDG 17. 
Further evidence is required. 

Partial CW is recommended to provide additional evidence as to the 
quantifiability of the positive impacts if/when available. See 3.9.1 
(b).

11. Project 
Description

Project Description A public project description, based on the Puro template.
 
Note that the project description builds upon the other 
evidence pieces that are part of the Facility Audit, and is meant 
to provide a synthetic overview. In several instances, the 
Project Description refers back to other evidence pieces that 
ought to be summarized in the project description to provide 
an overview to the wider public. 

Note that this document will be publicly available in Puro's 
Registry once certified.

['3.8.3'] Puro Project Description Document uploaded. Yes

Facility 
Audit

01. 
Administrative 
documents

02. Additionality 
and baseline

03. 
Environmental 
and social 
safeguards

04. Capture site

05. Transports 
and logistics

06. Storage site

07. Monitoring 
plan



Audit type Module Evidence piece Description
Associated 

requirements
Aditor's plan for site visit tasks (for applicable requirements) Site visit Remarks

Trade registry extract of 
the CO2 Removal 
Supplier

A certified trade registry extract or similar official document stating that the organization is 
validly existing. 

['2.1.1', '3.3.1', '3.3.5'] CHCO_Commercial Register Excerpt_Full EN
ISOR_Certificate of Registration (English)

Sufficient documents provided

Trade registry extract of 
the other operators

A certified trade registry extract or similar official document stating that the organization is 
validly existing, for the capture operator, storage operator, and logistics operators (if 
different from the CO2 Removal Supplier).

['2.1.1', '3.3.5'] Trade Registry Certificate - Carbfix (Icelandic) Sufficient documents provided

Statement of CO2 
Removal ownership and 
audit authorisation

A statement signed by the CO2 Removal Supplier (and if relevant, the associated operators) 
that includes the following:

- An acknowledgment that i) the CO2 Removal Supplier remains the sole owner of the 
removal, ii) that any related co-products cannot be sold with CO2 removal attributes unless 
re-coupling is done, and that iii) associated operators cannot make unauthorised removal 
claims.

- A mention of how and where the above items (i, ii and iii) have been agreed with any 
associated operators (e.g. reference any contracts or agreements in place between the CO2 
Removal Supplier and the associated operators, quoting relevant excerpts). Such 
documentation shall be available for the Audit.

- An assurance that the Auditor appointed by Puro will be granted the right to visit and 
inspect the operation sites for the purpose of verifying compliance with the methodology 
during the Audit procedures.

['2.1.1', '3.3.2', '3.3.5', 
'3.6.1']

Agreement CF CW
Statement of Ownership

Within the document 'Agreement CF CW' Clause 4.3 is a supply agreement that acknowledges full 
ownerhsip of the removal to Climeworks. Similar supply agreement as in place already for previous 
collaboration at Orca. Similarly, statement of ownership provides further evidence for this.

Contractual terms 
between CO2 Removal 
Supplier and operators

Evidence that contractual terms are in place between the CO2 Removal Supplier, associated 
operators, and any relevant sub-contractors, that will enable the CO2 Removal Supplier to 
comply with the requirements associated to this evidence piece. 

['3.2.13', '3.3.3', 
'3.3.4', '3.3.5', '3.3.6']

Agreement CF CW
Agreement CW - ON
Statement of Ownership

As above, supply agreement in place between Climeworks and Carbfix relating to transport and storage 
of CO2. Similarly, contract in place between CW and ON Power (operators of the local geothermal 
power plant and suppliers of power and water). 

Evaluation of host 
country climate 
objectives

An evaluation made by the CO2 Removal Supplier to determine whether the geological 
storage activity falls within the Nationally Determined Contributions (NDCs) commitments, 
or other net-zero plans of the host country, and determine whether an authorisation is 
necessary

['3.6.2'] Evaluation of host country climate objectives and host country authorization_final Climeworks have carried out an initial evaluation of whether GSC falls within the NDC or other net zero 
plans of Iceland. At this stage, the position is currently unclear. Iceland's targets mirror those in the EU, 
being 55% net emissions reduction. Where the EU is clear that this reduction does not consider CDR. 
Some documentation in Iceland suggests Carbfix's acitvities are taken into account. Allocation of 
Mammoth's activties under the IPCC framework is also currently unclear. Both Partners are engaged 
within these various efforts to seek to gain more clarity.

Host country 
authorisation

An authorisation of the host country to use CORCs for trading within the Article 6 of the Paris 
Agreement, if the removal activity falls within the net-zero plans of the host country.

['3.6.2'] Evaluation of host country climate objectives and host country authorization_final Similarly to above, host country authorisation is unclear. There is some development in this space, with 
both partners pushing for clarity. 

Production Facility 
Definition and Baseline 
Scenario

A definition of the assets (capture site, logistic chain, and storage sites) that are included in 
the Production Facility and that are audited together, including information to determine 
the baseline scenario applicable to the facility.

['2.2.1', '3.2.1', '3.4.1', 
'3.4.2', '3.4.3', '3.4.4']

Production Facility Definition and Baseline Scenario - GSC_final As defined in submitted document and verified on-site by visual inspection

Additionality assessment Additionality assessment for the facility, made of questionnaire and financial spreadsheet 
models.
As indicated in the template, note that the additionality questionnaire (but not any 
attachments) will be publicly available in Puro's Registry once certified.

['3.5.1'] Puro Additionality_Mammoth_final
Mammoth Additionality_final

The plant relies on Carbon Financing from  long-term commitments to remove carbon dioxide from the 
air. The plant required investment without  subsidies and has continuous operating costs related to 
energy, land lease, plant operations and maintenance. Hence all investment would be lost without 
carbon credit revenues.
Additionality spreadsheet has been provided and verified, showing project is expected to make a loss 
even with CDR revenues. To be expected and understood by Climeworks given the pilot nature of 
Mammoth. 

Stakeholder Engagement 
Report

Stakeholder engagement report following Puro Stakeholder Engagement Requirements 
(available in Puro's Document library).

Note that this report will be publicly available in Puro's Registry once certified and that it 
should be prepared in a way that can be published as-is, i.e. protecting the information from 
individuals. Such private information shall then be provided as a separate appendix, marked 
as confidential, that will not be published in the Puro Registry.

['3.8.3'] Puro Stakeholder Engagement Report_final Climework's larger engagement strategy already in place, which encompasses the engagement they have 
conducted for Mammoth. CW have done local stakeholder engagement activities including discussions 
with the local town (as the land the site is on is unpopulated), undertaking building permitting 
processes. The engagement process is similar to their previous plant at Orca, with new additionals for 
relevant local stakeholders such as local nature and evironmental NGOs. 
Carbfix have also done stakeholder engagement related to the storage element of the value chain, 
particularly during environmental impact assessment processes. Projects were viewed positively by 
stakeholders, with discussions around seismicity, energy use and mitigation dterrence. 

Environmental and Social 
Safeguards

Environmental and social safeguard questionnaire, based on a standard Puro template, in 
line with Puro's General Rules.

Note that this questionnaire will be publicly available in Puro's Registry once certified and 
that it should be prepared in a way that can be published as-is, i.e. protecting the 
information from individuals. Such private information shall then be provided as a separate 
appendix, marked as confidential, that will not be published in the Puro Registry.

['3.8.1', '3.8.2', '3.8.3', 
'3.8.5']

Environmental and Social Safeguard Questionnaire - v1.0_final
Puro Stakeholder Engagement Report_final
EIA for Hellisheiði - Report Submitted by Carbfix - Jan 2023 (Icelandic)
StoragePermitApplication-RiskAssessment-CONFIDENTIAL
Operational Health and Safety Management System - ISO 45001 Certification (English)
Joint Statement on HSSE for Mammoth - 2024

CF has ISO 45001 Certification. 
CW's working practises based on those of ISO 45001. CW work on a zero harm policy with goals to have 
a strong safety culture. 
CW have filled in the questionnaire template provided by Puro 

Legal documentation of 
the logistic chain

Legal documentation of the logistic chain(s), such as valid permits, authorizations, licenses, 
or other equivalent regulatory control documents to operate, ensuring that site is in 
compliance with any applicable regulation.

['3.2.9', '3.2.10', 
'3.3.3', '3.8.3']

N/A N/A, logisitic chain part of wider capture/storage site and pipeline is <100m long

Legal documentation of 
the storage site

Legal documentation of the storage site(s), such as valid permits, authorizations, licenses, or 
other equivalent regulatory control documents to operate, ensuring that site is in 
compliance with any applicable regulation.

['3.2.8', '3.2.9', 
'3.2.10', '3.3.3', 
'3.8.2', '3.8.3', '7.5.1']

EIA for Hellisheiði - Report Submitted by Carbfix - Jan 2023 (Icelandic)
Mammoth PDD Direct Air Capture and Geological Storage V1.0

EIA has been carried about by Carbfix, an EIA was not deemed neccesary for Climeworks. 
Carbfix have submitted a storage permit application for the wider Helisheidi storage site (encompassing 
Mammoth, Orca and other storage activities). A draft opinion from EFTA has been recieved, viewed 
positively, but some requirements back and forth on translation. 
Application for EU ETS Emissions permit is underway, regardless of the source CO2 not being considered 
under the scheme. 

Legal documentation of 
the capture site

Legal documentation of the capture site(s), such as valid permits, authorizations, licenses, or 
other equivalent regulatory control documents to operate, ensuring that site is in 
compliance with any applicable regulation.

['3.2.9', '3.2.10', 
'3.3.3', '3.8.2', '3.8.3']

Mammoth PDD Direct Air Capture and Geological Storage V1.0 Building permits and notifcation to local authorities completed. Given the location of the plant, there 
was an environmental impact assessment waiver. 

Risk assessment of the 
removal activity

A comprehensive document presenting and evaluating the risks associated with the removal 
activity, from capture to storage. 

This document may include specific section regarding the Chemical and Water usage 
management plans (see separate evidence). 

This document shall be linked to the Monitoring plans from the Production Facility, in the 
sense that risks and mitigation measures identified here should also be mentioned in the 
monitoring plans, evidencing how they will be monitored and managed (see corresponding 
module for monitoring).

['3.8.5', '3.8.6', '8.5.1', 
'8.5.2', '8.5.3', '8.5.4']

Mammoth PDD Direct Air Capture and Geological Storage V1.0
Safety - CO2 Risk Assessment of exposure and failure

Climeworks have a broader risk assessment, more related to how projects and construction and the 
potential risks. These are categorised in a risk matrix within the PDD. Many risks related to the novelty 
of the project, but high risks linked to  EPC and construction related. 
Operational risks are managed through both Climeworks and Carbfix monitoring plans. Risk 
assessments related to storage and mitigations are considered live documents that are revisited and 
updated. 

Chemical management 
plan

A chemical management plan, for the end-to-end removal activity, ensuring compliance 
with the associated requirement.

Note: this can either be provided as a standalone document, or included in the Risk 
assessment and Monitoring plan of the removal activity. If included elsewhere, please 
mention it in the audit document index.

['3.8.6'] O4131-SOP-00001_Mammoth ERP_Rev 02
Safety - Chemicals Management

Climeworks have in place a chemicals management safety plan, as well as data sheets and information 
related to each of the chemicals used on site. An Emergency response plan is in place. 

Water usage 
management plan

A water usage management plan, for the end-to-end removal activity, ensuring compliance 
with the associated requirement.

Note: this can either be provided as a standalone document, or included in the Risk 
assessment and Monitoring plan of the removal activity. If included elsewhere, please 
mention it in the audit document index.

['3.8.5'] Water sampling plan An Environmental impact assessment was not deemed neccesary for the plant, hence no requirements 
related to water. Climeworks have a Water sampling plan, to account for the composition of the water 
used within the plant. 

Other environmental and 
social impact studies

Other environmental and social studies that have been conducted for assets of this 
Production Facility or technologies used, as necessary to demonstrate the compliance with 
the environmental and social safeguards requirements of the methodology and the Puro 
Standard General Rules.

['3.8.3'] N/A N/A

Capture site description A standard questionnaire describing and characterising the capture site(s) and the 
operations

['3.2.3', '3.8.5', '3.8.6'] Capture Site Description As in document, site visit conducted. 

CO2 Stream 
Characterisation

A characterisation of the carbon dioxide stream captured and intended for storage, 
demonstrating the eligibility of the stream under the methodology, including both i) 
composition aspects (e.g. purity levels, nature of impurities) and ii) source eligibility (share 
of fossil and biogenic carbon dioxide, if applicable), detailing the methods used and location 
of the measurements, with reference to monitoring plan.

Evidence differs depending on the capture technology and type of carbon dioxide stream, see 
the associated requirements for more details (and sub-rule 4.4.5c in particular). 

['3.2.2', '4.4.5'] Mammoth - CO2 Stream Characterization Sampling points around the collector container, to establish that CO2 is sourced from the atmosphere. 

04.1 Biomass 
sourcing

Biomass sourcing form A form disclosing the types of biomass that will be processed by the facility and the 
documentation that will be available to demonstrate type, origin, and sustainability, during 
Output Audits. 

['3.2.4', '3.7.1', '3.7.2', 
'3.7.3', '6.2.2', '6.3.5']

Not applicable Not applicable as DAC over BECCS

05. Transports and 
logistics

Logistic chain 
description

A technical overview of the logistic chain(s) (i.e. transport by any mode, including 
intermediary storage).

This technical overview is primarily meant to facillate the verifications of the auditor.

['3.2.13'] Mammoth PDD Direct Air Capture and Geological Storage V1.0, Section 2.1.3 Observed on site, short pipeline from capture site to two injection wells. Described within Climework's 
project design document, section 2.1.3

Storage site description A technical overview of the storage site(s).

This technical overview is primarily meant to facillate the verifications of the auditor.

['3.2.6', '3.2.7', 
'3.2.11', '3.2.12', 
'3.2.13']

Mammoth PDD Direct Air Capture and Geological Storage V1.0
StoragePermitApplication-EFTA-Opinion - July 2024

A technical overview is provided within the PDD. Detailed site characterisation is required as part of the 
development of a storage permit. Carbfix have submitted their draft permit application to EFTA. EFTA 
have provided their draft opinion suggested the storage site is adequate "The Authority considers that 
the information provided in the Application, Draft Permit, and supplementary information adequately 
documents the suitability of the storage site for permanent geological storage of CO2, from a technical 
point of view."

Storage site 
characterisation

Documentation of the characterization of the storage site and its suitability for permanent 
geological storage of carbon dioxide, in line with the requirement associated to this 
evidence piece. 

['7.5.2'] Mammoth PDD Direct Air Capture and Geological Storage V1.0
StoragePermitApplication-EFTA-Opinion - July 2024

A technical overview is provided within the PDD. Detailed site characterisation is required as part of the 
development of a storage permit. Carbfix have submitted their draft permit application to EFTA. EFTA 
have provided their draft opinion suggested the storage site is adequate "The Authority considers that 
the information provided in the Application, Draft Permit, and supplementary information adequately 
documents the suitability of the storage site for permanent geological storage of CO2, from a technical 
point of view."

Depleted reservoir 
without EHR and 
controlled pressure

A collection of documents evidencing that the storage site(s) are depleted, will not be used 
for further hydrocarbon recovery, and that reservoir pressure will meets requirements.
Documents can include e.g. maps, pictures, records of previous activity, measurements of 
site conditions, attestations.

['3.2.7'] Mammoth PDD Direct Air Capture and Geological Storage V1.0
StoragePermitApplication-EFTA-Opinion - July 2024

Storage site is not depleted, or used for further hydrocarbon recovery. Depth of injection is set at 
suitable depth in order to ensure that CO2 remains in solution, with a conservative buffer taken. 

Legal framework 
governing storage site

Only required when the storage site is not located in a pre-approved jurisdiction (see list in 
the methodology). A collection of documents demonstrating that the applicable legal 
framework fulfils all requirements listed in table 3.1 (see methodology).

Please, request review and written approval by Puro.Earth of the evidence provided during 
audit preparation. This is required prior to the audit.  

['3.2.11'] Not applicable Pre-approved jurisidiction hence no requirement here. 

Monitoring plan A monitoring plan of the removal activity, covering all the aspects required by the 
methodology.

Note that for convenience, certain aspects of the monitoring plan for the storage site can be 
provided separately (e.g. storage site safety, post-closure monitoring plans, etc), see next 
evidence piece.

['3.2.5', '3.3.6', '4.2.2', 
'4.4.2', '4.4.3', '4.4.4', 
'4.4.5', '4.4.6', '4.4.7', 
'4.7.1', '4.7.2', '4.7.3', 
'4.8.1', '4.8.2', '4.8.4', 
'5.3.1', '5.3.2', '7.2.3', 
'7.2.4', '7.2.5', '7.2.7', 
'7.2.8', '7.2.9', '7.3.3', 
'7.3.4', '7.3.5', '7.4.1', 
'7.4.2', '7.4.3', '7.4.4', 
'7.6.2', '7.6.3', '8.5.4']

Monitoring plan.xls
CW-Puro correspondonce.

Detailed monitoring plans in place for both storage side and capture side operations of the value chain. 
Monitoring sufficent to accurately derrive the required data to calculate CORCs.  Site visit, obsereved 
metering points as detailed within the monitoring plan. Final metering point for CO2 is at the injection 
wellhead, at which point the CO2 is already dissolved in water. This results in a slight divergence in the 
way CO2 injected is calculated compared to the methodology. This is ackoweldged as acceptable by 
Puro.  . 

 
Please see row below related to CO2 Storage monitoring plan. 

Storage site monitoring 
plan

A monitoring plan specific to the storage site, covering all the aspects required by the 
methodology (only if not included in the general monitoring plan). 

['7.2.3', '7.2.4', '7.2.5', 
'7.2.6', '7.2.7', '7.2.8', 
'7.2.9', '7.3.1', '7.3.2', 
'7.3.3', '7.3.4', '7.3.5', 
'7.5.3', '7.6.1', '7.6.2', 
'7.6.3', '7.7.1', '7.7.2', 
'7.7.3', '7.7.4', '7.7.5']

Mammoth PDD Direct Air Capture and Geological Storage V1.0
StoragePermitApplication-EFTA-Opinion - July 2024
Monitoring plan.xls

A storage site monitoring plan is in place. The EFTA draft opinion is that "The Draft Permit and the 
approved monitoring, corrective measures and post-closure plans, sent by the Competent Authority 
along the Draft Permit, comply with the CCS Directive’s requirement that storage permits contain 
approved plans." As such, in the way the GSC methodology has been written, there is implicit 
compliance.

Data systems Evidence of a data systems in place for keeping records of all monitoring activities associated 
with the removal activity. Evidence can take the form of both screenshots and 
documentation of the data system (e.g. data specification, database schema). 

Note that some of the data stored in the Supplier's data system will need to be extracted to 
prepare the reports needed in Output Audits (sent to Puro.Earth), and that in any case, all 
data stored must be made available for inspection by appointed third-party auditors.

['4.2.5', '4.2.7', '7.2.2', 
'8.5.5']

Mammoth PDD Direct Air Capture and Geological Storage V1.0 CW have a data system in place that covers the end to end, handling the sale of CORCs. This involves a 
CDR review stage, in which there is a 4 eyed check on all values. An inhouse product is use for data 
gathering and transferring. Some custom made devices with high availability is use. The data inputted is 
traceable and transparent. 
Data systems for CF has a degree of manual input, with original files nad logbooks kept. These are 
transferred into structured data sets, making use of versioning to ensure traceabulity. CF data inputs 
into CW are checked again on CW side, making up a part of the '4-eyed' check. 

Uncertainty 
quantification approach

A description of how uncertainty will be quantified by the CO2 Removal Supplier for the 
total amount of CORCs and each term of the overall CORC equation and then reported in the 
CORC Report Summary, alongside an initial quantification of this uncertainty (e.g. on best 
available data at time of Facility Audit). 

Note that this evidence piece can be included in other documents (if so, please specify) and is 
linked to other evidence pieces in this index. Note that the calculated uncertainty is only for 
declarative purposes and does not affect the volume of CORCs.

Brief guidance, for each term:
- C_stored: equations underlying this term are rather simple, and uncertainty on each 
parameter derived from monitoring or assumption can be combined via uncertainty 
propagation rules
- E_project: this term is derived from an LCA, i.e. primarily combining project-specific 
parameters (some monitored, other assumed) and emissions factors. Uncertainty here is 
most typically quantified using Monte Carlo simulations or similar approaches. 
- E_leakage: if leakage is demonstrated to be fully mitigated, then this uncertainty can be set 
to zero; if some leakage sources remain non-mitigated, equations underlying this term are 
rather simple, and uncertainty on each parameter derived from monitoring or assumption 
can be combined via uncertainty propagation rules
- E_reversal: equations underlying this term are rather simple, and uncertainty on each 
parameter derived from monitoring or assumption can be combined via uncertainty 
propagation rules

['4.8.1', '4.8.2', '4.8.3', 
'4.8.4', '4.8.5', '5.3.2']

Mammoth PDD Direct Air Capture and Geological Storage V1.0
Uncertainty Quantifcation example
Mammoth CO2 uncertainty calculation approach

CW takes time-series data from their platform, processing each of the indivudal uncertainties with 
conservative upper bound limits. CW make use of a suitable monte carlo approach for uncertainty 
quantification, allowing for confidence bands to be used. 

08. Determination 
of leakage

Leakage determination 
form and associated 
evidence

A form to evaluate the leakage sources applicable, as per the methodology, to the specific 
removal pathway and baseline scenario. 

Depending on the answers provided, the form will request additional evidence to 
demonstrate that leakage sources are mitigated, either as part of this module for Facility 
Audit (e.g. one-time evidence piece) or in separate modules for the Output Audit (e.g. 
evidence piece that must be updated at each verification). 

Depending on the answers provided, if certain leakage sources remaining non-mitigated, the 
form will require the quantification of non-mitigated leakage, which must then must be 
quantified separately and included in the CORC Report Summary for each Output Audit.

['4.6.1', '4.6.2', '4.8.1', 
'4.8.2', '4.8.4', '6.1.1', 
'6.1.2', '6.1.3', '6.1.4', 
'6.1.5', '6.2.1', '6.2.2', 
'6.2.3', '6.2.4', '6.2.5', 
'6.2.6', '6.2.7', '6.3.1', 
'6.3.2', '6.3.3', '6.3.4', 
'6.3.5']

CW have assessed the potential for ecological leakage through both Direct and Indirect land use change. 
No signifcant sources of land use changes, given consutrction on an exisitng industrial site. 
CW Assesed market leakage from two view points, the first being electricty use and the second being 
heat use. With regards to electricity usage, an analysis of the electricity grid has shown a average value 
of 90% of electricity in Iceland generated through renewable sources (Geothermal and Hydropower). 
Hence leakage value set to zero. 
For thermal power, again leakage is assessed as zero. 97% of iceland is connected to  dsitrcit heating 
schemes, CW also recycles thermal energy back to the geothermal plant (connected to district heating 
network). 

09. Life cycle 
assessment

Life cycle assessment for 
Facility Audit

Life cycle assessment submission for the Facility Audit. It includes:
- an LCA report, which justifies all data choices and assumptions made in the LCA 
calculations
- one or several LCA calculation files, allowing the project to update its calculation of supply-
chain emissions (E_project) for every Output Audit or Output Report event (under the 
Ongoing Issuance Right).

The LCA calculation files are highly recommended to be based on the template structure 
provided by Puro, or files achieving a similar level of transparency for 3rd party verifications. 
This in particular requires: clear separation of foreground inventory modelling from 
background database, calculation that not only compute total impact in CO2-eq but also the 
breakdown per major greenhouse gases, clearly identifies emission factors (name, source, 
description of boundary, characterisation method), presents impact results in a table format 
displaying multiple levels of aggregation, distinguishes between embodied emissions and 
operational emissions (subject to different amortization rules), includes precise naming of 
parameters and variables, with explicit units, descriptions, comments, uncertainty 
information, as well as monitoring information.

It is also recommended to structure the LCA calculation files in a way that facilitates the 
work of multiple operators (e.g. when the capture, logistics and storage operators are 
different entities): an LCA file can either represent the entire removal activity, or separate 
files can represent different unit processes (level 1) defined in the methodology.

Note that the LCA does not need to include the terms E_leakage, C_stored, E_reversal, but 
shall focus on determination of E_project. The calculation conducted here must then be 
used for the CORC Report Summary (see Output Audit).

['3.3.6', '4.2.3', '4.5.1', 
'4.5.2', '4.8.1', '4.8.2', 
'4.8.3', '4.8.4', '5.1.1', 
'5.1.2', '5.1.3', '5.1.4', 
'5.1.5', '5.1.6', '5.1.7', 
'5.1.8', '5.1.9', '5.2.1', 
'5.2.2', '5.2.3', '5.2.4', 
'5.2.5', '5.2.6', '5.2.7', 
'5.2.8', '5.2.9', 
'5.2.10', '5.2.11', 
'5.2.12', '5.2.13', 
'5.2.14', '5.2.15', 
'5.2.16', '5.2.17', 
'5.2.18', '5.2.19', 
'5.2.20', '5.2.21', 
'5.2.22', '5.3.1', 
'5.3.2']

Mammoth PDD Direct Air Capture and Geological Storage V1.0
Mammoth LCA model 
Mammoth Injection LCI and LCIA

The LCA is presented using the Puro template, with some slight adaptations to terminology that 
represents CW's naming conventions.  Additions to include energy and fuel use during construction, as 
well as consideration for transport of specific materials coming to the site e.g. heavy materials via sea 
freight to europe and road freight emission factors. Sorbent consumption rate is able to be better 
defined based on operational data, allowing for better understanding of emissions. 

10. Positive 
impacts on SDGs

SDG Report and 
associated evidence

A summary of positive impacts to the sustainable development goals (SDGs) that the CO2 
Removal Supplier is achieving with the operations of its Production Facility, alongside 
associated evidence to demonstrate the SDG impacts (whenever available) as per the 
requirements defined for each SDG indicator, in the Puro SDG Assessment Requirements 
(available in the document library).

Note that this document will be publicly available in Puro's Registry once certified. Parts of 
the underlying evidence for each SDG claim may also be made public, as described in the SDG 
Assessment Requirements.

['3.9'] Mammoth PDD Direct Air Capture and Geological Storage V1.0

CW presents a short summary suggesting DACCS industry has potential to contribute to both SDG 8 and 
9 through the potential to generate new jobs and economic growth in regions where DACCS will be 
deployed.  CW suggest project parterners are actively involved in projects that could allign with SDG 
17. Further evidence is required. 

11. Project 
Description

Project Description A public project description, based on the Puro template.
 
Note that the project description builds upon the other evidence pieces that are part of the 
Facility Audit, and is meant to provide a synthetic overview. In several instances, the Project 
Description refers back to other evidence pieces that ought to be summarized in the project 
description to provide an overview to the wider public. 

Note that this document will be publicly available in Puro's Registry once certified.

['3.8.3'] Puro Project Description

Document uploaded.
CORC Report Summary Summary of CORCs reported by the supplier over the monitoring period, following a 

template provided by Puro. Any supporting data referenced in the document shall be 
provided separately. Supporting data are necessary for auditor to conduct verifications of 
the calculations.

In the context of the CORC Report Summary, supporting data can refer to various types of 
operational records, evidencing carbon stored, reversal quantification, leakage mitigation.

['2.2.2', '2.3.1', '3.2.2', 
'3.2.5', '3.3.6', '4.2.1', 
'4.2.2', '4.2.4', '4.2.5', 
'4.3.1', '4.4.1', '4.4.4', 
'4.4.5', '4.4.6', '4.5.3', 
'4.6.1', '4.6.2', '4.7.1', 
'4.7.2', '4.7.3', '4.8.1', 
'4.8.2', '4.8.3', '4.8.4', 
'4.8.5', '5.2.7', '5.3.1', 
'5.3.2', '6.2.2', '6.2.3', 
'6.2.4', '6.2.5', '6.2.6', 
'6.2.7', '6.3.1', '6.3.2', 
'6.3.3', '6.3.4', '6.3.5', 
'7.4.3', '8.5.3']

N/A Facility Audit

Life cycle assessment for 
Output Audit

Updated LCA calculation file(s) with activity data corresponding to the audited period. Any 
supporting data referenced in the document shall be provided separately. Supporting data 
are necessary for auditor to conduct verifications of the calculations.

In the context of the LCA, supporting data can refer to various types of operational records, 
such as energy metering, transportation distances, materials consumed, waste generated.

['3.3.6', '4.5.3', '5.2.7', 
'5.3.1', '5.3.2']

N/a Facility Audit

Operational records used 
in CORC calculations

A collection of operational records, from capture to storage, that support the CORC Report 
Summary and the LCA, also referred to as supporting data. 

['2.2.2', '2.3.1', '3.2.2', 
'3.2.5', '3.3.6', '4.2.1', 
'4.2.2', '4.2.3', '4.2.4', 
'4.2.5', '4.3.1', '4.4.1', 
'4.4.2', '4.4.3', '4.4.4', 
'4.4.5', '4.4.6', '4.5.3', 
'5.2.7', '5.3.1', '5.3.2', 
'7.4.3']

N/A Facility Audit

Records of biomass used Records of biomass feedstock used and having resulted in the CORCs reported during the 
current monitoring period. The records shall be possible to link to the evidence submitted 
separately demonstrating the biomass eligibility (see Biomass evidence).

['3.2.4', '3.7.1', '3.7.2', 
'3.7.3', '4.4.5', '6.2.2', 
'6.3.5']

N/A Facility Audit

Biomass evidence Evidence required as per the Puro Biomass Sourcing Criteria to demonstrate the eligibility of 
the biomass feedstock used and having resulted in the CORCs reported during the current 
monitoring period, covering type, origin and sustainability criteria.

['3.2.4', '3.7.1', '3.7.2', 
'3.7.3', '6.2.2', '6.3.5']

N/A Facility Audit

Leakage evidence Evidence required to demonstrate mitigation of leakage, as applicable, in relation to the 
Leakage determination form (provided in Facility Audit, or its last update). 

As part of the Output Audit, the evidence expected here is evidence that must be updated or 
provided at each verification, such as proof of purchase of renewable energy certificates in 
sufficient amounts and types (if this mitigation option is used by the supplier).

['4.6.1', '4.6.2', '6.2.3', 
'6.2.4', '6.2.5', '6.2.6', 
'6.2.7', '6.3.1', '6.3.2', 
'6.3.3', '6.3.4']

N/A Facility Audit

Carbon dioxide balance 
checks

A carbon dioxide balance demonstrating that the amount of eligible carbon dioxide injected 
and attributed to a given Production Facility does not exceed the amount of eligible carbon 
dioxide captured and sent for permanent storage by this Production Facility.
This piece of evidence is important in the context of shared infrastructure for carbon dioxide 
transport and injection, where mixing of carbon dioxide streams from multiple stakeholders 
and facilities is possible along the supply-chain, as well as in the context of a carbon dioxide 
stream split for several end-uses (permanent storage and non-storage applications).

['3.2.5', '3.2.13', 
'4.2.6', '4.4.6']

N/A Facility Audit

Records of reversal events Records of reversal events having taken place during the current monitoring period. ['4.7.1', '4.7.2', '4.7.3'] N/A Facility Audit

Records of calibration 
events

Records of calibration events of any monitoring equipment used for CORC quantification ['4.2.7', '7.2.8', '7.2.9'] N/A Facility Audit

Records of incidents and 
risk  realisation

Records of incidents having taken place during the monitoring period, covering both social 
and environmental safeguards, as well as the materialization of potential risks that were 
identified for the Production Facility (cf. Risk Assessment).

['3.8.4', '8.5.5'] N/A Facility Audit

Storage site closure 
report

Only if the storage site was closed during the current verification period. A site closure report 
detailing relevant information for future use. 

['7.7.4', '7.7.6'] N/A Facility Audit

Combined 
Audit

01. Administrative 
documents

02. Additionality 
and baseline

03. Environmental 
and social 
safeguards

04. Capture site

06. Storage site

07. Monitoring 
plan

12. CORC Report 
and Operational 
records


