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Puro.earth Production Facility and Output Audit 
Company: Varaha ClimateAg Private Ltd. Company Contact: 

Abhishek Sharma 
Madhur Jain* 
Tanishq Thorat  

Auditors: 
Lily Schacht* 
Zoe Sandwith 

Removal Method: Enhanced Rock 
Weathering 
Document No: PU2509-PFAOA-VR 
Revision: V1.3 

*primary contact/lead author 

1. Introduction 
Puro.earth contracted 350Solutions to validate and verify the eligibility of Varaha’s Smallholder 
Farmers in India Production Facility and associated CO2 Removal Certificate (CORC) claim. This 
Production Facility and Output Audit included observation of operations during a site visit, 
collection of files and evidence related to weathering material sourcing, application, and 
monitoring, review of data collection and handling procedures, and evaluation of adherence of the 
project to the relevant methodology. The crediting period for the Production Facility Audit is May 1, 
2024 – April 30, 2029 and the monitoring period for this Output Audit is May 1, 2024 – May 1, 2025. 

This audit involved a site visit to the application sites on September 12, 2025 and a desk review of 
documents provided by Varaha. 350Solutions affirms that Varaha has the appropriate equipment, 
procedures, and protocols in place to quantify CO2 removal through the application of basalt to 
farmland in accordance with the requirements of Puro General Rules (Edition 4.2) and Puro’s 
Enhanced Rock Weathering Methodology (Edition 2022 v.2) 
 

Table 1. Production Facility and Output Audit Summary 

CO2 Removal Supplier Varaha ClimateAg Private Ltd. 
Production Facility Name Smallholder Farmers in India 
Facility ID 442197 
Removal Method Enhanced Rock Weathering 
Crediting Period May 1, 2024 – April 30, 2029 
Monitoring Period May 1, 2024 – May 1, 2025 
Report Date October 21, 2025 
Number of CORCs 77.16 
Site Visit Date September 12, 2025 
Production Facility Location 49 Fields in Madhya Pradesh, India 

See Appendix 4 for individual application sites 
Audit Type Puro Production Facility and Output Audit, including on-site 

visit, in accordance with: 
- Puro General Rules (Edition 4.2) [1] 
- Enhanced Rock Weathering Methodology (Edition 2022 

v.2) [2] 
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2. Technology Description  
2.1 Process Overview 
Varaha spreads finely-ground basalt rock on farmland to remove carbon dioxide (CO2) from the 
atmosphere in a process called Enhanced Rock Weathering (ERW). More information about the 
chemistry of enhanced rock weathering and the nuances in quantifying the resulting carbon dioxide 
removal (CDR) can be found in Cascade Climate’s Foundations for CDR Quantification in ERW 
Deployments [3].  

The basalt used for this project came from  in Madhya Pradesh, within 100 km of all 
application sites. The weathering material would have been used as backfill for decommissioned 
mine sites.   

In May 2024, Varaha spread 2,549 tonnes of basalt on 119 ha of farmland, following a round of 
baseline sampling. A second round of soil sampling occurred during April 2025. This monitoring 
period encompasses the inorganic carbon storage between these two sampling rounds.  

2.2 Monitoring 
Varaha takes at least one soil sample on each of the fields, which range in size from 0.2 to 9.3 ha. 
The sampling depth is 15 cm. The measurements taken and methods used are listed in Table 2. 
Soils were sampled before spreading, one year after spreading, and will continue to be sampled 
annually through the weathering period. 

Table 2. Analyses of Soil Samples 

Metric Method Baseline Post-weathering 
Bulk Density IS 2720 (Part 7): 1980 X  

Soil Organic Carbon 
(SOC) ISO 10694:1995 X X 

Soil Inorganic Carbon 
(SIC) ISO 10694:1995 X X 

Soil pH ISO 10390:2021 X X 
Cation Exchange 
Capacity (CEC) 

IS 2720 (Part 24):1980 
(1:5 soil:CaCl2) X X 

Potentially Toxic 
Elements (PTEs)* US EPA 3050B X X 

*PTE concentrations are measured on 17 fields before spreading and 11 fields one year after 
spreading. For future monitoring periods, all fields will be sampled for PTEs. The elements 
measured are barium, chromium, cadmium, nickel, zinc, iron, copper, manganese, lead, arsenic, 
cobalt, vanadium, antimony, and mercury.  

2.2.1. Potentially Toxic Elements 
The PTEs measured in the basalt are below the permissible limits for inorganic soil improvers set by 
the European Union [4]. Additionally, a subset of soil samples was analyzed for PTEs before 
spreading and one year after spreading. Concentrations of all elements that were measured above 
the detection limit increased after basalt application, other than nickel. This includes chromium, 
cadmium, zinc, iron, copper, manganese, and cobalt. While these elements increased, the 
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concentrations are still less than 20% of the permissible limit (i.e., if the limit for a given PTE is 100 
ppm, the concentration in the soil is <20 ppm). Barium, lead, arsenic, vanadium, antimony, and 
mercury were below the method detection limits. For each of these elements, the method 
detection limit was below the permissible limits, meaning that the method is sensitive enough to 
detect exceedances.  

2.3. CO2 Removal Calculation 
2.3.1. CO2 Removal and Storage as SIC 
Varaha quantifies CO2 removal by measuring the change in SIC between samples taken before 
spreading and those taken one year after spreading. When basalt weathers (dissolves), it releases 
base cations (mainly calcium and magnesium) and bicarbonate ions (HCO3

-). In alkaline 
conditions, carbonates (predominantly CaCO3) can precipitate in the soil, trapping the CO2 
captured by basalt weathering. These solid carbonates make up SIC.  

However, Varaha’s data indicates that the SIC in the areas with basalt increased while the SIC in 
control (no basalt) areas decreased. On average, the SIC in basalt areas increased 0.015 g C per 
100 g soil (n=49) while the control areas decreased 0.014 g C per 100 g soil (n=6). 350Solutions 
tested the statistical significance of the difference in means using pooled sample bootstrapping 
due to the small sample size and non-normal distributions. The difference between the change in 
SIC in the treatment areas and the change in SIC in the control is statistically significant at the α = 
0.05 level, using a one-tailed test for significance. 

Simply taking the difference in temporal change in SIC (ΔSIC) between the treated and control 
areas would include avoided emissions, because the control areas decreased in SIC. Instead, 
Varaha set ΔSICcontrol to 0. 

Δ𝑆𝑆𝑆𝑆𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = �Δ𝑆𝑆𝑆𝑆𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  ≤ 0, 0
Δ𝑆𝑆𝑆𝑆𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 > 0, Δ𝑆𝑆𝑆𝑆𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

 

The total gross CO2 stored (Cstored) is then calculated as: 

𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = �Δ𝑆𝑆𝑆𝑆𝐶𝐶𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − Δ𝑆𝑆𝑆𝑆𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐� ∗ �
𝑚𝑚𝑚𝑚𝑚𝑚

12 𝑔𝑔 𝐶𝐶
� ∗  �

44 𝑔𝑔 𝐶𝐶𝑂𝑂2
𝑚𝑚𝑚𝑚𝑚𝑚

� ∗ 𝜌𝜌𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ∗ 𝑑𝑑 ∗ 𝐴𝐴 ∗ 100 

Where 𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the CO2 stored (tonnes CO2) 
𝜌𝜌𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠  is the bulk density of the soil (g/cm3) 

 𝑑𝑑 is the sample depth (here, 0.15 m) 
 𝐴𝐴 is the area of the field (ha) 
 100 is a unit conversion 
 
If soil organic carbon (SOC) decreases between the two sample points, the decrease is removed 
from Cstored. This ensures that Varaha is only counting the increase in total inorganic carbon 
attributable to storage of atmospheric CO2 in the CORC calculation.  
 
Accounting for only CO2 storage in the soil and not CO2 storage in the ocean means that it is very 
likely that Varaha is underestimating CO2 removal. The soil pH of the application sites ranges from 
5.76 – 7.38 (median: 6.71). Below a pH of 7.5, carbonate precipitation is possible in soil 
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microenvironments with higher local pHs but is not likely in the bulk soil pore space [5]. Instead, 
HCO3

- leaves the nearfield zone, which would not contribute to Varaha’s estimate of CO2 removal. 
For more recent projects, Varaha has installed lysimeters for porewater analysis of HCO3

- leaving 
the nearfield zone to account for CO2 storage in oceans. This additional analysis will be validated 
as a Project Expansion. 

2.3.2. CO2 Removal Losses 
The CO2 removal losses in the protocol (non-carbonic acid weathering, plant uptake of major 
cations, secondary mineral formation, and surface water and marine carbon re-equilibration and 
carbonate precipitation) are intended for more commonly used methods of Cstored calculations in 
ERW (i.e., by estimating the HCO3

- export to the ocean). Because Varaha measures carbon stored 
in the near field zone directly, these losses are not relevant. Specifically, 

- If the basalt is weathered by non-carbonic acids, there will be no additional carbonate ions 
available for precipitation. This would decrease the capacity of the basalt to result in CO2 
removal but would not cause overestimation of CO2 removal when using the change in SIC 
for quantification. Exclusion of this loss factor was approved by Puro by email on October 2, 
2025.  

- If plants take up base cations, they would not be available for carbonate precipitation. As 
with non-carbonic acid weathering, this would not result in overestimation of CO2 removal. 
Per rule 6.7.3(c), this loss factor can be excluded (0% loss) based on the quantification 
method used. 

- Secondary mineral formation refers to the precipitation of carbonates in the soil. When a 
carbonate mineral forms, one molecule of CO2 is released to the atmosphere per molecule 
stored. Because the carbonate mineral is being measured, the released CO2 is never 
included in the estimate of CDR. Per rule 6.7.3(d), this loss factor can be excluded based on 
the quantification method used. 

- Surface water and marine losses are only relevant for methods that estimate CO2 storage in 
oceans. However, the methodology does not provide an exception for these loss terms. 
Puro confirmed that they must be included in the CORC calculation in an email received by 
350Solutions on October 2, 2025. 

2.3.3. Counterfactual Feedstock Weathering 
The alternate fate of the basalt powder used by Varaha is use as backfill for decommissioned 
quarries. Varaha initially measured the carbonate content of basalt powder from the 
decommissioned quarry and found that it was below the method detection limit (0.01%), 
suggesting that the method may not be sensitive enough to detect small increases in carbonate 
contents. The high pH of a basalt slurry means that if the basalt weathers, it is highly likely that 
carbonate minerals form, rather than HCO3

-
  leaching through the system.  

To better understand the counterfactual feedstock weathering, Varaha used the Bertagni 2025 
reactive transport model to estimate weathering from a 150 tonne/ha/year application of basalt, 
which is equivalent to the size of the basalt stockpiles awaiting transportation to the 
decommissioned mine. This model resulted in an estimate of background feedstock weathering of 
0.0002 tonnes CO2e/tonne basalt. Varaha applies this deduction to the CORC calculation. It is an 
upfront deduction, rather than amortized over the weathering period.  
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2.4. Permanence and Risk of Reversal of CO2 Storage 
CO2 storage as carbonate minerals in the near field zone is inherently less permanent than HCO3

= 
storage in oceans. Both human-caused and natural changes in the soil conditions can result in 
changes in SIC content in the soil. There is annual variability in SIC, particularly in India, where soil 
conditions vary significantly between monsoon and non-monsoon seasons. To ensure precise 
measures of SIC, samples must be taken annually at nearly the same time of year [3]. Unlike the 
loss mechanisms described above, loss of SIC will be measured as long as Varaha continues 
sampling the fields. If SIC decreases during subsequent monitoring periods, Varaha must report 
the reversal and proceed with the reversal process as described in Puro General Rules v4.2 Rule 
6.7.4 and 6.7.5. 

2.5. Changes since Production Facility Audit and Previous Output Audit(s) 
This is the initial audit for this Production Facility. The current state of the Production Facility is 
reflected in the reviewed audit package. 

3. Production Facility and Output Audit Summary 

3.1. Objectives 
A planned series of audit activities (Table 4) was conducted by 350Solutions to independently verify 
the eligibility of the Smallholder Farmers in India Production Facility following the guidelines of 
Puro General Rules (Edition 4.2) and Enhanced Rock Weathering Methodology (Edition 2022 v.2) 
and to validate the submitted CORC claim.  

3.2. Responsibilities 

The CO2 Removal Supplier, Varaha ClimateAg Private Ltd., is responsible for the fair presentation of 
the Production Facility in the audit package. It is the responsibility of 350Solutions to express an 
opinion as to whether the audit package supports Production Facility validation and CORC 
verification in accordance with the relevant Puro methodology. 

3.3. Level of Assurance & Materiality 

The Production Facility and output audit were completed with a reasonable level of assurance. The 
materiality threshold is guided by the Global Reporting Initiative (GRI) Universal Standards 3: 
Material Topics and European Sustainability Reporting Standards (ESRS) Implementation Guidance 
on Materiality Assessment [6], [7]. 

3.4. Validation and Verification Body Details 

350Solutions Inc. declares that we are an impartial verifying body, free from any conflicts of 
interest, capable, and qualified to complete this validation and verification for the current 
operational period according to the Puro.earth General Rules. 

350Solutions is an accredited inspection & verification body by ANAB under ISO 17020 for 
completion of ISO 14034 Technology Verifications and was the first accredited entity in North 
America for ISO 14034. 350Solutions is based out of Raleigh, North Carolina, USA. The Technical 
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Lead for this audit is Lily Schacht. Quality assurance was provided by Zoe Sandwith. 350Solutions 
subcontracted independent consultant Shreya Garg to complete the site visit. Complete auditor 
qualifications are attached as Appendix 5. 

3.5. Methodology Applied & Eligibility 

The audit was conducted following the specifications of the following Puro General Rules and 
Methodology: 

- Puro.earth General Rules (Edition 4.2) 
- Enhanced Rock Weathering Methodology (Edition 2022 v.2) 

Production Facilities are eligible under these criteria if they meet the requirements described in 
Table 3. 

Table 3. Requirements for Production Facility Eligibility 

Requirement Project Approach Result 
Activity is “capable of storing carbon 
dioxide in the form of carbonate and 
bicarbonate ions or solid carbonate 
minerals via the application of a 
weathering material to one or several 
application sites,” 

The weathering of basalt results in the 
formation of carbonate and bicarbonate 
ions or solid carbonate minerals, 
depending on the soil conditions. 
 

Eligible 

The weathering material is applied to soil, 
and not in constant or nearly constant 
direct contact with a body of water 
 

Varaha applies basalt to cotton fields, 
not a body of water. 
 

Eligible 

All application sites comprising the 
Production Facility are subject to the 
same environmental and other relevant 
regulations 

All application sites are in the same state 
(Madhya Pradesh) and are subject to the 
same regulations 
 

Eligible 

All application sites have broadly 
consistent: 

See below. Eligible 

Geographic Location All application sites are in Madhya 
Pradesh. See Appendix 4 for locations of 
individual sites. 

Eligible 

Climatic Conditions All sites are in a subtropical monsoon 
climate region. 

Eligible 

Type of applied feedstock All sites were spread with ground basalt 
rock. 

Eligible 

Soil type All sites have a clay loam soil type. Eligible 
Risk profile related to PTEs As a result of similar properties for the 

previous four requirements, the risk 
profile related to PTEs is consistent 
between sites. 

Eligible 

The application sites correspond to the 
Production Facility of CO2 Removal 
Certificates 

The Production Facility is made up of 
several non-contiguous application sites 
listed in Appendix 4. 

Eligible 
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A Production Facility has undergone a 
process of third-party verification by a 
duly appointed auditor performing a 
Production Facility Audit. 

This report contains the results of the 
Production Facility Audit. Additional 
requirements are discussed in the 
following sections of this report. 

Eligible 

The Production Facility Auditor collected 
and checked the standing data of the CO2 
Removal Supplier and the Production 
Facility. 

The Audit Package provided by Varaha 
was reviewed and included the following 
requirements: 

1. A certified trade registry extract 
2. CO2 Removal Supplier 

registration in the Puro Registry 
3. Location of the application sites 

forming the Production Facility 
4. Whether the Production Facility 

has benefited from public 
financial support 

5. Date on which the Production 
Facility becomes eligible to issue 
CORCs 

Eligible 

3.6. Approach 
The validation and verification process activities are described in Table 4. Appendix 1 contains the 
list of findings identified throughout the validation and verification process. Photographs of the 
facility, equipment, and operations are provided in Appendix 2. The list of files that were reviewed 
are listed in Appendix 3. Verifier qualifications are attached as Appendix 5.  

Table 4. Validation and Verification Activities 

Date(s) Activity Tasks Documents 
Reviewed 

August 18 
– August 
27, 2025 

Initial Audit 
Package 
Review 

- Review ERW Methodology Requirements 
- Compare audit package information to 

methodology requirements 
See Appendix 3 

September 
11, 2025 Site Visit See Appendix 3 for additional details N/A 

September 
2 – 

September 
30, 2025 

Additional 
Document 

Review 

- Recalculate CORC claim 
- Review additional supporting evidence for 

the items provided in the audit package 
See Appendix 3 

September 
30 – 

October 2, 
2025 

Report 
writing 

- Write report describing all audit activities 
and outcomes N/A 

October 
10-11, 
2025 

Quality 
assurance 

and 
revisions 

- Internal review of audit results 
- Revisions to address comments made by 

internal reviewer 
N/A 
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October 11 
– 21, 2025 

External 
review and 
revisions 

- Minor clarifications N/A 

3.7. Production Facility Boundary 
The emission sources within the system boundary for this Production Facility are listed in Table 5. 
Emissions associated with project establishment (weathering material transport and application) 
are amortized over five years. This reporting period is one year.   

Table 5. Emission Sources within the System Boundary 

Category Emission Source Quantification Method 

ESourcing 
N/A – weathering material is a 

waste byproduct N/A 

EProcessing 
N/A – weathering material is a 

waste byproduct N/A 

ETransport 

Quarry Transport and Truck Loading 

Loading using JCBs. Emissions 
estimated from diesel consumption 
per hour, number of trucks loaded, 
and time to load one truck. Well-to-

wheel diesel emission factor from UK 
DEFRA 

Transportation from Quarry to 
Fields 

Estimated using number of trips, 
average distance per round trip, and 
truck mileage. Well-to-wheel diesel 

emission factor from UK DEFRA 

EApplication 

Transportation within fields 

JCB and tractor trailer used to 
distribute basalt. Number of trips, 

running time per trip, and diesel 
consumption per hour are used to 

estimate emissions. Well-to-wheel 
diesel emission factor from UK DEFRA 

Spreading Basalt spreading is done by hand and 
has no direct emissions.  

Personal protective equipment 
(PPE) 

Workers are provided with a mask, a 
pair of gloves, goggles, and a plastic 

basket for basalt application. UK 
DEFRA emission factors for the 

estimated material use for each item 
(polypropylene, LDPE) and waste 

disposal. 

EWeathering Sample Collection – Field Transport 

Diesel-powered motorcycles are used 
for personnel transport. Emissions are 

estimated from the number of trips, 
the distance, the fuel efficiency, and a 
well-to-wheel diesel emissions factor 

from UK DEFRA 
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Sample Collection – Lab Transport 

Distance and mass-based UK DEFRA 
emission factor with mass of sample 
and distance from shipping facility to 

testing lab 

Lab Analysis Cost-based EPA emission factor with 
actual sample cost 

Sample Collection Bags – 
Production and Disposal 

UK DEFRA emission factors for the 
estimated material use for each item 

(PET, LDPE) and waste disposal. 

4. Crediting Details 
4.1. Crediting Period 
The crediting period for this Production Facility is May 1, 2024 – April 30, 2029. This is the first 
crediting period for this Production Facility.  

4.2. Monitoring Period 
This is the first monitoring period for this Production Facility, spanning May 1, 2024 – May 1, 2025.  

5. Production Facility and Output Audit Results 
5.1. Accuracy of the Statement 
The values represented in the CORC Summary have been evaluated and cross-referenced with the 
presented evidence. Confirmation of CORC quantification and other requirements has been based 
on the following efforts:  

- Recalculation of Cstored from soil data 
- Test for statistical significance of the results using pooled bootstrapping 
- Review and recalculation of Eproject and supporting documents 
- Confirmation that the methods used for analysis are appropriate and required quality 

assurance procedures are in place 
- Site visit observation of sampling operations 

Issues identified during the audit process are listed in Appendix 1.  

5.2. CORC Calculation 
Each term in the CORC calculation was recalculated where possible, or the justification reviewed, 
where direct recalculation was not possible. The terms and corresponding values for this 
monitoring period are listed in Table 6.  
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Table 6. CORC Calculation for the Monitoring Period from May 1, 2024 – May 1, 2025 

Parameter* Initial Submission** 
(tonnes CO2e) 

Final Submission** 
(tonnes CO2e) Source 

CORCs 77.23 77.16 ERW Methodology 
Rule 6.3.1 

Cstored 100.13 100.13 

See Section 2.3.1 
Cstored, treated 100.64 100.64 
Cstored, soil counterfactual 0 0 
Cstored, feedstock 

counterfactual 
0.51 0.51 

EProject 6.68 7.44 

See Section 3.7. Project 
emissions increased 

because the emissions 
associated with truck 

return trip were not 
initially included. 

Eleakage 0 0 

Weathering material is a 
waste product and does 

not cause leakage. No 
other leakage risks were 

identified. 
Eloss 15.71 15.02 

15%***, See Section 
2.3.2 

Plant uptake 0.69 0 
Strong acid 

weathering 0 0 

Pedogenic 
carbonate 
precipitation 

0 0 

Riverine losses 5.01 5.01 
Marine losses 10.01 10.01 

*  Parameters as defined in Section 6.1 of the ERW Methodology 

** Values have been rounded and may not add up without error. 

*** Per ERW Methodology Rule 6.7.3, losses are calculated as an additive discount rather than 
multiplicative. A multiplicative discount would account for the decreased CO2 flux as the weathering 
products travel from the soil to river to ocean and result in an overall lower deduction of 14.5%, not 15%. 
Because the additive approach is required by the methodology and results in a more conservative 
estimate of CO2 removal, it is used here. 
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5.3. Production Facility and Output Audit Opinion 
350Solutions has reviewed the documentation of the technology, the instrumentation, the 
procedures, and performance and has found that the data presented in Varaha’s Smallholder 
Farmers in India audit package and the site visit: 

☒ Meets the requirements of Puro General Rules (Edition 4.2) and Enhanced Rock Weathering 
Methodology (Edition 2022 v.2)  

☐ Meets the requirements of the Puro General Rules (Edition 4.2) and Enhanced Rock 
Weathering Methodology (Edition 2022 v.2) with minor modifications 

☐ Does Not Meet the requirements of Puro General Rules (Edition 4.2) and Enhanced Rock 
Weathering Methodology (Edition 2022 v.2)  

Our opinion is provided with a reasonable level of assurance.  

Notice: 350Solutions, Inc. declares that we are an impartial auditor, free from any conflicts of interest, capable, and qualified to 
complete this audit according to the Puro.earth General Rules and related Validation and Verification Body Requirements. Verifications 
and audits conducted by 350Solutions are based on an evaluation of technology performance and CO2 removal claims via site visit 
observations and review of data submitted by the audited company. Audits are completed in accordance with rules and methodologies 
specified by Puro.earth and utilizing the appropriate quality assurance procedures established under the 350Solutions accredited ISO 
17020/14034 Quality Management Program, noting that this verification is not a fully compliant ISO 14034 verification. 350Solutions 
makes no expressed or implied warranties as to the performance of the technology and does not certify that a technology will always 
operate at the levels verified, nor that it meets all state, local, or federal legal requirements. 
 

By adhering to the requirements of the Puro General Rules (Edition 4.2) and Enhanced Rock 
Weathering Methodology (Edition 2022 v.2), Varaha’s Smallholder Farmers in India Production 
Facility has been validated as eligible for CORC issuance. For this monitoring period, Varaha has 
produced 77.16 CORCs. 

Auditor Information 
VVB Lead Auditor Audit ID No. 

350Solutions, Inc. Lily Schacht  PU2509 

 

Signed:   Lily Schacht (Lead Auditor)    Zoe Sandwith (Quality Assurance) 

 

 

 

5.4. Summary of Audit Findings 
The final assessments of each of the major categories in the ERW Methodology are summarized in 
Table 7. 

Table 7. Summary of Audit Findings 

Category Assessment 
Baseline Characterization Without the project, the basalt would be used to backfill 

decommissioned mine sites and would be less exposed to 
carbonic acid weathering. Business as usual farming practices 
do not include any soil pH amendment. 
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Stakeholder Consultation Farmers are the primary group of stakeholders for this project. 
Potential farmers were invited to presentations where Varaha 
described the enhanced rock weathering process and the 
positive and negative impacts of basalt application on farmland. 
Varaha’s stakeholder engagement process is described in the 
Stakeholder Engagement Report. 

Environmental and Social 
Safeguards 

Varaha meets all requirements for environmental and social 
safeguarding, as described in their Environmental and Social 
Safeguards Questionnaire and supporting evidence. The 
environmental risk assessment (ERA) was written by a third party 
and reviewed by another independent party. There were several 
misstatements and omissions in the submitted ERA, but they 
have been resolved (See Appendix 1, Findings 15-26, 28, and 43). 
The ERA did not take place before spreading, which Puro granted 
a deviation for by email on September 29, 2025. 

Additionality Varaha satisfies requirements for environmental, regulatory, and 
financial additionality. Counterfactual feedstock and soil 
weathering are accounted for using conservative estimates. The 
project is not required by any relevant regulatory body and is not 
financially viable without carbon finance. 

Permanence and risk of 
reversal 

Varaha measures the CO2 storage in the soil, rather than 
estimating CO2 storage in the ocean. Soil storage is inherently 
less durable than the >1000-year durability of ocean storage, but 
any reversals will be measured by Varaha’s monitoring plan. See 
Section 2.4 for more detail. 

No Double-Counting Varaha provided signed agreements from all partners 
(weathering material supplier and farmers) stating that Varaha 
has sole right to the removals generated by this project. The 
removals from this project will only be issued from Puro. 

Leakage The primary leakage (indirect emissions) risk for this project is 
additional quarrying of rock due to the consumption of waste 
rock powder by Varaha. The weathering material suppliers have 
confirmed that the material is a waste product that would 
otherwise be used as backfill for decommissioned mines. There 
is a risk that this will lead to additional quarrying to have 
sufficient material to fill the mine. However, at this scale, the 
volume of rock used by Varaha is insignificant compared to the 
total volume of a mine requiring backfilling and is not expected to 
result in additional rock production. This must be re-evaluated as 
the project increases in scale. 
 
The other major component of project emissions is the fuel use 
from transportation and spreading. Well-to-wheel emissions 
factors are used to ensure all emissions are accounted for. At 
this scale, no increase in fossil fuel extraction is expected due to 
the project. 



 

October 21, 2025 V1.3 page 17 of 64 

Resolution of Findings from 
Previous Audit(s) 

N/A – this is the first audit for this project. 

Data Quality and 
Uncertainty 

The data presented by Varaha was complete and appropriate 
data quality checks were implemented. Uncertainty was 
quantified using bootstrapping analysis for Cstored, gross 

CORC Calculation See Section 5.2 
 

6. Revision History 
Version Date Issued Noted Changes 
Draft Version 1.0 (v1.0) October 3, 2025 N/A 
Draft Version 1.1 (v1.1) October 11, 2025 Minor edits following internal review 
Final Version 1.2 (v1.2) October 17, 2025 Minor edits following external review 
Final Version 1.3 (v1.3) October 21, 2025 Minor edits to reduce number of redactions 

required 
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Appendix 1: Log of Findings 
All material clarifications, misstatements, and omissions have been resolved.  

ID 
No 

Finding/Issue Type 
Date 
Issued 

Audit Evidence 
Methodology 
Reference 

R1 - Varaha to 350Solutions 
Updated 
Doc. 

R1 - 350Solutions 
to Varaha  

Date 
Resolved  

1 
Please provide reference for 
total soil digestion method 
EECL/STP/CHEM 

Clarification 25-Aug 
Varaha Monitoring 
Plan Puro v2 

4.5.11 

We use EPA Method 3050B as the 
digestion procedure, where we treat 
the sample repeatedly with 
concentrated nitric acid and heat it at 
~95 °C. This is followed by addition of 
hydrogen peroxide to oxidize organic 
matter. Hydrochloric acid is then 
added to solubilize metals, and the 
digest is diluted to a fixed volume for 
analysis.  

Annexure 6 
v3 - 
29.08.2025.
xlsx 

 26-Sep 

2 
Why are lysimeters removed 
between sampling events? 

Clarification 25-Aug 
Varaha Monitoring Plan 
Puro v2 

7.4.3 

We use suction lysimeters installed at 
20 cm depth. Our field team visits each 
plot every 4–8 weeks (depending on the 
season) to check whether pore water 
has accumulated. If sufficient volume 
is present, they remove the lysimeter, 
collect the water sample, and then 
reinsert the lysimeter in the same 
location. 

Varaha 
Monitoring 
Plan Puro 
v3_28.08.20
25.pdf 

 26-Sep 

3 
Are the lysimeters inserted 
fully into the 30 cm hole? 

Clarification 25-Aug 
Varaha Monitoring Plan 
Puro v2 

7.4.3 

As specified in the Monitoring Plan, 
each lysimeter is 30 cm long. We 
excavate only to 20 cm and install the 
lysimeter to that depth, leaving the 
remaining ~10 cm above the soil 
surface. 

Varaha 
Monitoring 
Plan Puro 
v3_28.08.20
25.pdf 

 26-Sep 

4 
The monitoring plan states 
the lysimeters are 20 cm in 
length but the specification 

Misstatement 25-Aug 
Varaha Monitoring Plan 
Puro v2; 
Annex 1 Soil Suction 

7.4.3 
The suction lysimeters we are using are 
30 cm in total length as per the 
manufacturer’s specification. 

-  26-Sep 
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sheet says the lengths 
available are 30, 60, and 90 
cm. Please clarify. 

Lysimeter Technical 
Details 

However, in our monitoring plan we 
have described them as 20 cm to 
indicate the effective depth of 
installation that aligns with our soil 
sampling protocol. In practice, only the 
lower section of the 30 cm lysimeter is 
placed within the soil horizon of 
interest, ensuring consistency with the 
monitoring plan. 

5 

What sample preparation 
method is used for 
elemental characterization 
of the basalt (e.g., 4-acid 
digestion, lithium borate 
fusion, etc.)? ISO 
11885:2007 is the analysis 
method, not the sample 
preparation method. 

Misstatement 25-Aug 
Varaha Monitoring Plan 
Puro v2 

7.4.3 

We use EPA Method 3050B as the 
digestion procedure, where we treat 
the sample repeatedly with 
concentrated nitric acid and heat it at 
~95 °C. This is followed by addition of 
hydrogen peroxide to oxidize organic 
matter. Hydrochloric acid is then 
added to solubilize metals, and the 
digest is diluted to a fixed volume for 
analysis.  

Annexure 6 
v3 - 
29.08.2025.
xlsx 

 26-Sep 

6 

I'm not sure what this 
sentence refers to or how it 
is a conservative approach: 
"Also we do take a 
conservative approach by 
assuming a linear increase 
in the DIC caused due to 
weathering." 

Clarification 25-Aug 
Varaha Monitoring Plan 
Puro v2 

6.3.1 

To estimate CDR from leachate more 
conservatively, we do not apply a 
single change in DIC concentration to 
the entire monitoring-period volume. 
Instead, we assume DIC increases 
linearly between the initial (baseline) 
and final (endline) samples and weight 
concentrations by the leachate volume 
in each sub-period. 
 
Method 
 
1. Record DIC at the start (DIC₀) and 
end (DIC₁) of the monitoring period of 
length T (e.g., months). 
2. Compute the linear slope: 
s = (DIC₁ − DIC₀) / T. 
3. For each sub-period m (m = 1…T), 

Varaha 
Monitoring 
Plan Puro 
v3_28.08.20
25.pdf 

Given the 
variability in 
precipitation over 
a year, annual 
porewater 
samples are 
insufficient for 
quantifying 
bicarbonate 
production from 
basalt 
application. 
However, since 
porewater 
samples are not 
collected for this 
batch of fields, 

28-Sep 
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estimate concentration: 
DICₘ = DIC₀ + s × m. 
4. Multiply by the leachate volume in 
that sub-period (Vₘ) and sum to get 
CDR: 
CDR = Σ (DICₘ × Vₘ) over m = 1…T. 
 
Example - If only two samples are 
taken (one baseline and one endline) 
over a year, we linearly interpolate 
monthly DIC values and multiply each 
by that month’s leachate volume, then 
sum the 12 products. This is more 
conservative than taking a single 
difference (DIC₁ − DIC₀) and multiplying 
it by the total annual leachate volume.  
 
Hence since our DIC curve is 
decreasing slope curve our linear 
model underfits it and hence in a given 
monitoring period it shall give a more 
conservative approach . 

this finding is now 
irrelevant. 

7 

Was pH measured from a 
suspension in water or 0.01 
M CaCl2, or were different 
samples analyzed in 
different ways? 

Clarification 25-Aug 
Varaha - ERW CDR calc. 
and interpretation of data 
v2 

7.4.3 

Yes pH is measured from a suspension 
in  and same 
methodology was adopted across all 
samples 

- 

On page 4 of 
Annexure 8 v2 
13.09.2025, the 
procedure says 
pH is determined 
by preparing soil 
in "deionised 
water or 0.01 M 
CaCl₂" Please 
update this to 
clarify that 
deionised water is 
not used 

29-Sep 

8 Do you know why the two 
clusters use different 

Clarification 26-Aug Clustering Logic for Puro 6.7.3 As described in our clustering logic, 
farmers submit their practice details 

-  28-Sep 



 

October 21, 2025 V1.3 page 21 of 64 

fertilizers? It seems odd that 
they would all do the same 
thing within the cluster, but 
different between the two 
clusters.  

during onboarding, and clusters are 
formed based on this self-reported 
data. Similar clusters often emerge 
because (1) farms are located within a 
small radius of each other, and (2) 
farmers grow the same crop and 
therefore follow similar practices as 
they often mimic the practices being 
done by their peers  

9 

Is Ca(2+) Composition from 
a complete digestion of the 
soil or is it just exchangeable 
Ca? Why is included in this 
spreadsheet? 

Clarification 26-Aug 

CDR and 
Uncertainity_Calculations
_ERW_Varaha_24.07.25_V
3 

6.3.1 

Yes this refers to exchangeable Ca. We 
included it at the Puro team’s 
suggestion; however, we agree that it 
does not add value, so we’ve removed 
it and updated the attached CDR sheet 
accordingly. 

05. CDR and 
Uncertainty 
calculation 

 28-Sep 

10 

What is the mechanism 
driving carbonate 
precipitation, if not pH? 
Basalt weathering does not 
inherently cause carbonate 
precipitation.  

Clarification 26-Aug 
Varaha - ERW CDR calc. 
and interpretation of data 
v2 

6.3.1 

The point added to the Interpretation of 
Results addresses the risk that 
increases in soil inorganic carbon (SIC) 
could come from precipitation of 
native soil calcium rather than from 
carbonate formation via basalt-derived 
Ca. Because the soil pH is below 7.5, 
the likelihood of such precipitation is 
effectively negligible.  
 
Moreover this was a points raised by 
Puro as well and post the justification 
added to the "Varaha - ERW CDR calc. 
and interpretation of data v2" 
document this point was resolved 

- 

If there was 
precipitation from 
Ca that was 
already in the soil, 
that would be 
captured by the 
control plots. 

28-Sep 

11 

Please provide evidence of 
the invitations to the 
stakeholder engagement 
activities. See page 4 of the 
Stakeholder Engagement 
Report 

Omission 26-Aug 
Puro Stakeholder 
Engagement Report, Page 
4 

4.3.5 

A public notice was issued on 24th 
September 2024, inviting farmers to an 
agricultural consultation session held 
on 21st October 2024. During the 
session, we discussed the impact of 
basalt on their agricultural produce 

02. Stake 
holder 
engagement 

 28-Sep 
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and addressed their queries related to 
farming practices and basalt rock 
programme. 

12 

What evidence was used to 
demonstrate the positive 
impacts of basalt 
application during the 
stakeholder engagement 
site visits? 

Clarification 26-Aug 
Puro Stakeholder 
Engagement Report, page 
5 

4.3 

Pre-application (stakeholder 
engagement visits) 
 
>> Explained to farmers how finely 
ground basalt improves soil texture. 
>> Nutrient rationale: Explained that 
basalt supplies essential base cations 
(notably Ca and Mg) that can support 
higher yields. 
>> Implementation assurance: 
Clarified that Varaha’s field team 
would handle the spreading. 
>> Comparative examples: Shared 
examples from other farms/locations 
to illustrate potential benefits. 
 
Outcome: These activities convinced 
a small set of early-adopter 
(“progressive”) farmers. 
 
Post-application (field 
demonstrations) 
 
>> Control vs. treatment walks: Guided 
farmers through side-by-side plots to 
observe visible differences after 
application. 
>> Crop performance indicators: 
Farmers observed more cotton bolls 
on treated plots. 
>> Farmer testimonies: Farmers 
reported better plant performance on 
treated plots. 
>> Quantitative observation: Farmers 
confirmed lower plant-mortality counts 

-  28-Sep 
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on treatment plots compared with 
controls. 

13 

You state that farmers 
"highlighted the monetary 
gains, particularly through 
carbon credits, which serve 
as an additional source of 
income." How much of the 
carbon credit revenue is 
shared with farmers? 

Clarification 26-Aug 
Puro Stakeholder 
Engagement Report, page 
5 

4.3 

Clarification: We do not distribute 
carbon-credit revenue directly to 
farmers. Instead, Varaha applies finely 
ground basalt to their fields at no cost. 
This in-kind support has inherent 
agronomic value potential yield gains 
and reduced fertilizer requirements. 
We have updated the stakeholder 
report to state this explicitly. 

Puro 
Stakeholder 
Engagement 
Report 
Audit.pdf 

 28-Sep 

14 

XRF only measures 
elemental composition, not 
mineralogical. All elements 
are reported in their oxide 
form (e.g., CaO, MgO). XRD 
(X-ray diffraction) is used for 
mineralogical analysis. Do 
you have XRD data for these 
samples? 

Misstatement 27-Aug 

Alternate Fate of 
Weathering Material and 
Leakage in 
Mines_19.02.2025_Final_
V2 

6.3.1 

We understand the point raised by you, 
however we had tested the rock 
powder via XRF on recommendation 
from Puro team. However we have sent 
the samples for testing via XRD to the 
lab and should have the report for 
same by 4th September  
 
Updated Response -  
We screened the basalt rock powder 
by XRD for carbonate minerals. No 
calcite peaks were detected. A minor 
peak attributed to magnesite was 
observed at trace level; to quantify 
conservatively, we followed up with a 
laboratory measurement of Total 
Inorganic Carbon (TIC), which returned 
0.002 wt.%. Converting this TIC to CO₂-
equivalent for the baseline deduction: 
 

  
 

  
     

 
This indicates that the amount of CO₂ 

07. XRD 
Results   28-Sep 
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already present as carbonate in the 
baseline material is ~0.18 t CO₂e, 
which is approximately three times 
lower than the discount currently 
applied by the project; therefore our 
existing deduction is conservative. 
 
Note: XRD peak intensities for phases 
below ~0.5–1.0 wt.% are semi-
quantitative at best. If the observed 
trace peak were truly magnesite at 
~0.34 wt.% MgCO₃, the implied 
inorganic C would be ~0.048 wt.% 
(since C is 12/84.31 of MgCO₃), which 
is >20× higher than the lab-measured 
TIC (0.002 wt.%). This discrepancy 
supports relying on the TIC result for 
baseline deduction. 

15 

What are the detection 
limits for the elements 
below detection in Table 5-
1? 

Omission 27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-
V2, Pages 26-27 

4.5.11 
We have added the LOD values to the 
"LOD for Soil Test" sheet  

This is important 
context for the 
table and should 
be included in 
versions of the 
ERA for future 
projects. Without 
the LODs, it is 
impossible to 
know if the 
analysis method 
was not sensitive 
enough to 
measure 
elements above 
the permissible 
limits. 

28-Sep 
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16 

USEPA 3050 by AAS Flame is 
not a suitable method for 
CEC. CEC units should be 
meq/100g or cmol/kg 

Misstatement 27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-
V2, Page 26 

4.5.11 

This has been incorrectly written in the 
ERA as USEPA and the units mentions 
are incorrect as well the samples have 
been tested by IS 2720 (Part 24) as 
mentioned on the reports as well and 
the units meq/100g . This has been 
updated in the ERA by Envint  

Varaha - 
Final Report 
- Risk 
Assessment
-ERW-2 .pdf 

 28-Sep 

17 

Pages 27 and 28 contain 
several incorrect uses of 
increase and decrease (e.g., 
"standard deviation of 
chromium (Cr) increased 
from 0.345 to 0.107, 
reflecting reduced variability 
in its concentration"). The 
interpretation is correct but 
the language must be fixed 
to accurately reflect the 
direction of the change. 

Misstatement 27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-
V2, Pages 27-28 

4.5.11 
The ERA has been updated by Envint to 
accurately reflect the direction of the 
change. 

Varaha - 
Final Report 
- Risk 
Assessment
-ERW-2 .pdf 

 28-Sep 

18 
What digestion method was 
used for the data in Table 5-
2? 

Clarification 27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-
V2, Pages 28-29 

4.5.11 

We use EPA Method 3050B as the 
digestion procedure, where we treat 
the sample repeatedly with 
concentrated nitric acid and heat it at 
~95 °C. This is followed by addition of 
hydrogen peroxide to oxidize organic 
matter. Hydrochloric acid is then 
added to solubilize metals, and the 
digest is diluted to a fixed volume for 
analysis. 

 

This is important 
context for the 
table and should 
be included in 
versions of the 
ERA for future 
projects. 

28-Sep 

19 

Please describe the 
groundwater collection 
point for the data in Table 5-
4. Where is the well located 
relative to the field sites? 
How deep is the well? Is this 

Omission 27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-
V2, Pages 31-32 

4.5.11 

Water samples have been collected 
from two sources: an open well about 
45 ft (14 m) deep and a bore-well 480-
520 ft (146-158 m) deep located beside 
the project farms. Both are used solely 
for irrigation, not for drinking. 

  28-Sep 
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well typically used for 
drinking water? 

20 

Chromium concentration in 
the groundwater samples 3-
4x the referenced limit (IS 
10500:2012) 

Nonconformit
y 

27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-
V2, Pages 31-32 

4.5.7 

The ERA has been revised to apply IS 
11624:2019 (irrigation-water standard) 
instead of the drinking-water 
benchmark; every measured 
parameter falls within the updated 
permissible limits except total 
chromium, which is already higher in 
baseline samples. Because this 
groundwater has long been used for 
irrigation and the basalt we apply 
contains just 58.6 ppm total Cr and < 
0.1 mg kg⁻¹ Cr(VI), the amendment 
cannot plausibly raise chromium 
levels.  
 
Morever, we have collected samples 
from all the previous sources and have 
sent the samples for retesting and have 
added the reports to the ERA 

Varaha - 
Final Report 
- Risk 
Assessment
-ERW-2 .pdf 
 
Note - 
Updated 
chromium 
values have 
been now 
included in 
the ERA 

Any addition of Cr 
to the soil can 
result in Cr 
leaching into 
groundwater. 
Because the Cr in 
the groundwater 
was already 
above the limit, 
this is even more 
of a reason to 
ensure that basalt 
application does 
not make the 
groundwater 
worse. 

28-Sep 

21 

What are the limits of 
detection and limits of 
quantification for the 
elements below 
quantification in Table 5-4? 
The paragraph under Table 
5-4 uses detection limit and 
quantification limit 
interchangeably, but these 
terms do not mean the same 
thing 

Omission 27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-
V2, Pages 31-32 

4.5.11 

Yes this changed has been made to the 
updated version of the ERA by Envint 
and We have added the LOD and LOQ 
values to the "LOD & LOQ for Water 
Test" sheet 

Varaha - 
Final Report 
- Risk 
Assessment
-ERW-2 .pdf 

This is important 
context for the 
table and should 
be included in 
versions of the 
ERA for future 
projects. Without 
the LODs, it is 
impossible to 
know if the 
analysis method 
was not sensitive 
enough to 
measure 
elements above 

28-Sep 
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the permissible 
limits. 

22 
Was the PTE content of the 
plant tissue samples 
analyzed? 

Omission 27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-
V2, Page 33 

4.5.11 
The Plant issue samples have been 
analysed for Ca, K, Mg and Si   See issue 43 28-Sep 

23 

Please provide radionuclide 
test results. The attestation 
from the basalt supplier is 
not sufficient, especially 
considering they also say 
there is no asbestos when 
the lab report shows that 
asbestos fibers were 
detectable 

Omission 27-Aug 
Annex 5 Radionuclide and 
Asbestos free letter and 
Asbestos lab Report 

4.5.11 

We have tested representative 
samples for radionuclides at the 
Government of India, Department of 
Atomic Energy Board of Radiation & 
Isotope Technology (BRIT) laboratory. 
While the current Puro.earth biochar 
methodology does not specify limits for 
radionuclide content, our accredited 
test report confirms that all measured 
values are within the permissible limits 
prescribed by India’s Atomic Energy 
Regulatory Board (AERB). Please find 
the test report attached for your 
reference. 

Radionuclid
e test 

These test results 
are acceptable 

28-Sep 

24 

It is unclear what data was 
collected to support "The 
rocks contain the following 
metals: cadmium, 
hexavalent chromium, 
mercury, nickel, lead, 
inorganic arsenic, copper, 
zinc, cobalt, antimony, 
vanadium, asbestos and 
radionuclides," because 
some of these are below the 
detection limit 

Clarification 27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-
V2, Page 50 

4.5.11 

As noted in Section 6.3.3.2, while the 
rock may contain these heavy metals, 
their concentrations are within Puro’s 
allowable limits. We have updated the 
ERA to reflect this language. 

Varaha - 
Final Report 
- Risk 
Assessment
-ERW-2 .pdf 

 28-Sep 

25 
What is test method 
ACL/SOP/CHE/076? This is 
not a universal abbreviation 

Clarification 27-Aug Cr6 Basalt 4.5.11 

Please find here the method used by 
lab for testing -  
 
Transfer 95 mL of the extract to be 

  28-Sep 
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tested to a 100-mL volumetric flask. 
Add 2.0 mL diphenylcarbazide solution 
and mix. Add H2SO4 solution to give a 
pH of 2 + 0.5, dilute to 100 mL with 
reagent water, and let stand 5 to 10 
min for full color development. 
Transfer an appropriate portion of the 
solution to a 1-cm absorption cell and 
measure its absorbance at 540 nm.  

26 

Analyze soil, water, and 
plant samples for heavy 
metal contents every 6 
months and provide results 
with Output Audit package 

Forward 
Action 
Request 

27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-V2 

4.5.5 

Yes, we are prepared to conduct 
periodic heavy-metal testing going 
forward. We had not done continuous 
testing earlier for two reasons: 
 
1 The current methodology requires 
testing at the time of the Environmental 
Risk Assessment (ERA) and does not 
mandate ongoing monitoring. 
 
2. The ERA indicated a low risk from 
potentially toxic elements (PTEs), 
consistent with low background heavy-
metal presence in the soil. 

  28-Sep 

27 
Please translate the 
Grievances to English 

Clarification 27-Aug Grievances ERW 4.3.5 
We have translated all the points to 
english and have added it here  

Complaint 
Resolution 
Records.pdf 

 28-Sep 

28 
How did you communicate 
the risks identified in the 
ERW to stakeholders? 

Clarification 27-Aug 
Varaha - Final Report - 
Risk Assessment-ERW-V2 

4.5.3 

All risk messages are delivered through 
three dedicated channels:  
 
1. Stakeholder meetings held at the 
village before each field season, where 
Varaha’s team presents the ERW risks 
and mitigation plan to farmers, local 
leaders, extension officers 
 
2. one-on-one onboarding sessions 

-  28-Sep 
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with every farmer, during which an 
Varaha field member while pre-
onboarding the farmers on the ODK 
application inform the farmers about 
the potential risks of application of 
basalt rock and the mitigation steps as 
well 
 
3. hands-on training workshops for 
application workers, where supervisors 
demonstrate proper PPE use, safe 
powder-handling techniques, and 
dust-control practices along with the 
risks that they are exposed to while 
applying the rock powder on the fields  

29 

Please provide evidence that 
The mine partner is aware 
that they may not make 
claims about the carbon 
impact of their operations or 
the ERW activity. An 
attestation from the Varaha 
CEO is not sufficient 
because they have a direct 
financial stake in the 
outcome of the audit. 

Omission 28-Aug 
Authorisation of 
representation ERW 

3.3.2 

1. As per clauses e, f, g, and h under 
Varaha’s responsibilities in the 
executed Varaha–The mine partner 
agreement, carbon-related functions 
and claims authority rest with Varaha. 
Please find below extracts: 
e. Project Validation and Verification: 
working with the registered bodies and 
registries for independent verification. 
f. Carbon Credit Management: 
Handling the process of obtaining 
carbon credits generated by the 
project, as and when they are issued by 
the registry. 
g. Scientific Expertise: Covering the 
salaries of scientists involved in the 
project's research and development. 
h. Carbon Credit Sales: Managing the 
sale of any carbon credits earned by 
the project, as and when they are 
issued. 
 
2. We also added a signed Non-Claim 

01. 
Declaration 
- The mine 
partner.pdf 

For future 
attestations and 
affidavits, please 
ensure that they 
are dated as well 
as signed 

29-Sep 
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Attestation from the mine partner’s 
proprietor confirming that The mine 
partner will not make any statements 
or claims related to the carbon impact 
of the projects operations or 
activitvities. 
 
Together, these measures ensure that 
all carbon claims and outcomes from 
the project belong solely to Varaha 

30 

In several places, the audit 
package says the basalt 
powder is <150 um, but the 
agreement with the miner  
says 600 um 

Misstatement 28-Aug 

ERW Bond paper 
agreement;  
Puro Environmental and 
Social Safeguards 
Questionnaire 

7.4.4 

The agreement dated 17 April 2024 
reflects the initial particle-size target of 
600 µm. This was superseded by The 
mine partner’ written declaration dated 
1 May 2024 specifying basalt powder 
<150 µm. The <150 µm value shown in 
the audit package cites the updated 
specification from 1 May 2024.  

02. General 
Information
_Khargone_
2024..pdf 

 29-Sep 

31 

Testing the weathering 
material for contaminants 
before application does not 
mean there is no risk of 
pollutant discharge to water 
or soil. Please include a 
description of the analysis 
performed to determine if 
the concentration of 
pollutants in the weathering 
material is acceptable. 

Misstatement 28-Aug 
Puro Environmental and 
Social Safeguards 
Questionnaire 

4.4.1 

The ERA already assessed the risk of 
PTE discharge from basalt to soil and 
water. That assessment used baseline 
soil and water PTE levels and a 
conservative 100% release assumption 
(all PTEs in the rock transfer to 
soil/water). This analysis has now been 
incorporated into the Environmental 
and Social Safeguard document. 
 
Same has been updated to Page 6 of 
Enviornment and Soil Safegaurds 
Document 

05. Puro 
Environmen
tal and 
Social 
Safeguards 
29.09.2025 
vs.pdf 

 29-Sep 

33 
Please provide the soil test 
reports without parameters 
1-3 redacted 

Omission 31-Aug Baseline Test Reports 7.4.5 

Parameters 1–3 in the soil test reports 
correspond to Soil Organic/Total 
Carbon measured by the Walkley–
Black method during the initial 
screening round. Following 

-  29-Sep 
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discussions with Puro, these samples 
were re-tested using the dry 
combustion method, and only those 
results were used in all calculations 
and reporting. To avoid confusion 
between the two methods, the 
Walkley–Black values were redacted in 
the shared reports 

34 
Why were only a subset of 
fields analyzed for PTEs? 

Clarification 31-Aug 
Baseline Soil Toxicity 
Report 

4.4.1 

Only a subset was analyzed because 
we designed a stratified random 
sampling plan to be representative. At 
baseline we sampled 17 plots and at 
endline 11 plots, selected to span 
treatment, and deployment plot. This 
design captures variance drivers for 
PTE behavior without testing every 
field. Results from the analyzed plots 
showed no material increase in PTEs, 
so project-level risk is low. To further 
increase coverage, from the next 
issuance cycle we will analyze one PTE 
sample per farm (same QA/QC).  
 
Same has been updated to Page 9 of 
Monitoring Plan 

Varaha 
Monitoring 
Plan Puro 
v4_29.09.20
25.pdf 

 29-Sep 

35 

Six of the farms (117, 137, 
164, 166, 193, and 38) do 
not have baseline data 
points. The calculations use 
the first endline data point 
as the baseline for 
calculation of C stored. 
These fields account for 
~20% of the CORCs. 

Misstatement 25-Sep 

CDR and 
Uncertainity_Calculations
_ERW_Varaha_24.07.25_V
3 (3) 

6.4.1(b) 

Baseline samples exist for farms 117, 
137, 164, 166, 193, and 38. Due to a 
copying error, those baseline entries 
were incorrectly marked as endline in 
the CDR calculation sheet. The Soil 
Data sheet already shows the correct 
baseline records for these farms. We 
have now corrected the CDR sheet to 
reflect the proper baseline designation. 
 
Same has been updated to CDR 
Calculation Sheet 

8.1 CDR 
Calculation 
and Soil 
Data 

 29-Sep 
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36 

It appears that losses due to 
plant uptake were not 
calculated using the default 
5%. How was plant uptake 
loss determined? This must 
be included in the 
monitoring plan. 

Omission 25-Sep 
CORC Report Summary 
24_7_2025 _5 yrs (1) 

6.7.3-c 

The project quantifies carbon removal 
by measuring the change in soil 
inorganic carbon (ΔSIC), which already 
reflects the net change in carbonate 
minerals after plant uptake and 
cycling; adding a separate plant-
uptake deduction would constitute 
double counting outside the SIC 
accounting boundary. Therefore these 
losses are set as 0. 
 
Same has been updated to Page 15 of 
Monitoring Plan 

Varaha 
Monitoring 
Plan Puro 
v4_29.09.20
25.pdf 

 29-Sep 

37 

There is no discussion of 
non-carbonic acid 
weathering. You must 
update the monitoring plan 
to include this. 

Nonconformit
y 

25-Sep 
Varaha Monitoring Plan 
Puro v2 (10) 

6.7.3(b) 

Because carbon removal is quantified 
via ΔSIC which captures in-situ 
carbonate formation and dissolution 
driven by all acid–base processes 
applying an additional deduction for 
nitric or sulfuric acids would re-apply 
effects already embedded in the 
measured ΔSIC and therefore these 
losses are set as 0. 
 
Same has been updated to Page 15 of 
Monitoring Plan 

Varaha 
Monitoring 
Plan Puro 
v4_29.09.20
25.pdf 

 29-Sep 

38 

The ERW methodology 
specifies that the functional 
unit for the LCA is a 
spreading event, not one ton 
of basalt 

Nonconformit
y 

25-Sep 
puro_LCA Report_v2022-
11-23 

5.1.2 

Yes we have updated the LCA to reflect 
one spreading event as one Function 
unit  
 
Same has been updated to LCA 
Sheet 

07. Life 
Cycle 
Analysis 

 29-Sep 

39 

The driving distance 
between the mine and the 
quarry based on the 
coordinates provided (Mine 
Location: 

Misstatement 25-Sep 
puro_LCA Model Filled 
without Amortization 

5.1.4 

We have updated the LCA to use a 
round-trip transport distance of 188 km 
per trip (94 km one-way per Google 
Maps). Previously, the project used 160 
km based on the actual average 

07. Life 
Cycle 
Analysis 

 29-Sep 
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22.6254722,75.7194475, 
Village Location: 
22.0569629,75.6909272) is 
94 km according to google 
maps. The transportation 
distance must include the 
return distance so the 
average distance traveled 
per trip must be 188 km, not 
160. 

distance traveled during operations; 
however, given current route 
conditions and to align with the 
auditor’s interpretation, we now apply 
188 km to keep the calculation 
conservative. 
 
Same has been updated to LCA 
Sheet, CORC Reporting and LCA 
Document 

40 

The total number of truck 
trips listed in the LCA is 62, 
but there are 68 trips listed 
in "ERW Tracking Data V2 
Final Submission" 

Misstatement 26-Sep 
puro_LCA Model Filled 
without Amortization 

5.1.4 

Each truck trip is uniquely identified by 
a QR code (column N in “ERW Tracking 
Data V2 Final Submission”). The sheet 
lists 68 line items because 6 deliveries 
were split across multiple application 
events, but these 6 lines share QR 
codes with other lines. Counting 
unique QR codes yields 62 trips, which 
is the value used in the LCA. 

-  29-Sep 

41 

The calculation of Estored in 
the LCA spreadsheet does 
not include losses due to 
plant uptake or non-
carbonic acid weathering 

Misstatement 26-Sep 

puro_LCA Model Filled 
without Amortization 
ERW Tracking Data V2 
Final Submission 

5.1.4 

The deductions for plant uptake and 
non-carbonic acid weathering were 
previously applied only in the CORC 
reporting sheet. We have now 
incorporated these loss terms directly 
into the LCA spreadsheet and aligned 
all related files accordingly. The LCA 
Excel, the LCA documentation, and the 
LCA reporting sheet have each been 
updated to reflect this correction. 
 
Same has been updated to LCA 
Sheet 

07. Life 
Cycle 
Analysis 

 29-Sep 

42 

The catchment in which the 
stored carbon is likely to 
evolve (specific river 
catchment and ocean) must 

Omission 27-Sep 
puro_LCA Report_v2022-
11-23 

5.2.1 
Yes we have updated the LCA report 
with this detail.  
 

  29-Sep 
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be specified in the LCA 
report 

Same has been updated to LCA 
Document Page 2 

43 

The ERA does not address 
PTE concentrations in crops, 
which is related to crop 
quality. This can be 
addressed using information 
from published studies, per 
rule 4.5.13 in the ERW 
Methodology 

Omission 28-Sep 
Varaha - Final Report - 
Risk Assessment-ERW-V2 

4.5.13 (bullet 
c) 

We have updated the ERA to address 
crop-quality risks from PTEs in line with 
rule 4.5.13. The revised section 
summarizes findings from published 
studies on PTE uptake under rock 
applications and links these to our 
project crops (cotton and wheat).  
 
Same has been updated to Page 34 of 
ERA document 

06. Varaha - 
Final Report 
- Risk 
Assessment
-ERW-
29.09.2025 
vs.pdf 

 29-Sep 
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Appendix 2: Site Visit Report 

Site Visit Report 

Supplier: Varaha Ag Team Contacts: 
Abhishek Sharma 
Tanishq Thorat 

Site Visit Personnel: 
Shreya Garg 
(subcontractor) 

Removal Method: Enhanced Rock 
Weathering 
Document ID: PU2509-SVR 
Revision: V1.0 

* primary contact/lead author 

1. Site Visit Summary 
Varaha Ag is seeking validation of Production Facility ID 442197 and verification of the CORC claim. 
Varaha removes CO2 by enhanced rock weathering using basalt on farms in Khargone, Madhya 
Pradesh, India. As such, Puro’s Enhanced Rock Weathering methodology is applicable. On 12th 
September 2025, Shreya Garg, a subcontractor of 350Solutions, attended a site visit to a subset of 
application sites that make up the Production Facility. 

Table 1. Site Visit Activities 

Location Topics Covered 
Khargone, Madhya 

Pradesh, India   
Control Field – 

 
Treatment Field –  

  
Deployment Field –  

 
Weather Station – 

 

- The basalt powder deployment process and tracking 
through the app that is developed in-house 

- Soil sampling procedure and data recording at site 
- Porewater sampling procedure 
- Biomass sampling procedure 
- Stakeholder consultation and how farmers are identified for 

onboarding   

2. Attendance 
Table 2. Site Visit Attendees 

Organization Name Title/Purpose 
Independent 
Contractor Shreya Garg Auditor 

Varaha Ag 

Deepak Kushaha Field Assistant  
Udit Mishra  Field Assistant 

Aman Yadav Field Manager  
Mohit Kushwaha  Region Head  

Sanchit Kumar  Science Lead (ERW) 
Abhishek Sharma  Project Manager  

Tanishq Thorat Project Associate  

NA  
Control plot farmer- confirm baseline 

practices and nutrition regimes  
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NA  Deployment filed farmer- confirm the 
project practices  

NA  Treatment field farmer- conform the 
project practices  

3. Observations 
3.1. Governance, Digital Controls & Training 

Field operations are coordinated by the head office, which informs site personnel of scheduled 
activities (e.g., basalt feedstock deployment, soil/pore water/biomass sampling). 

All activities are recorded using the ODK mobile application, which captures timestamped and 
geotagged photographic evidence. 

QR codes are embedded in the workflow and scanned at each key stage (truck arrival, sample 
collection, packaging), enabling traceability of processes. 

The head office determines the fields to be treated or sampled and communicates instructions 
directly to the field teams. 

3.2. Basalt Feedstock Deployment 
Identified farmer fields are confirmed by the head office, which also allocates feedstock quantities. 

Upon truck arrival at the designated GPS location, a QR scan validates the receipt and authorizes 
deployment. 

Deployment is carried out prior to the cropping season, coinciding with land preparation activities. 

Feedstock is first placed in smaller piles across the field and then manually spread to achieve field-
wide coverage. 

It was observed that partitions/bunds within the field are not treated; the implications for 
application rate and treated area calculations should be confirmed. 

3.3. Soil Sampling 
Fields selected for sampling are assigned by the head office, with instructions and QR codes 
provided to the field team. 
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Figure 1. Soil sample collection bags are pre-labeled with a QR code that is scanned to log in the ODK 
app 

Sampling events are logged in the ODK app with time and photographic evidence. 

Each field is subdivided into quadrants, and five sub-samples are collected from each quadrant 
(four corners and the center). 

Sub-samples are composited by hand, with large stones removed. 
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Figure 2. Compositing soil samples. 

Approximately 400 g of homogenized soil is sealed in a QR-coded zip-bag for laboratory analysis. 

3.4. Pore Water Sampling 
Sampling follows the same identification and documentation procedure as soil sampling. 

Two sampling points are selected along a diagonal transect of each field. 

Lysimeters (pre-evacuated) are installed at these points to extract pore water. 

Sampling frequency is weather-dependent: typically weekly during rainy seasons and monthly 
during drier conditions.     

 

Samples are collected in labeled plastic bottles for laboratory transfer. 

3.5. Biomass Sampling 
Biomass sampling is undertaken once crops reach maturity. 

Within quadrants, plant material (leaves, stems, and roots) is collected from the four corners and 
the center. 

Samples are cut into smaller pieces, shade-dried in the field, and packed in zip-bags for dispatch 
to the laboratory. 
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3.6. Storage, Transport & Chain of Custody 
All samples are stored immediately after collection in Thermocol boxes cooled with gel packs; 
refrigerated storage is used when available. 

 
Figure 3. Temporary sample storage while in the field. 

 

The transport chain includes: (i) surface transfer from Khargone to Indore, (ii) airlift to Delhi, and (iii) 
surface transfer to designated laboratories. 

QR coding is consistently used for identification and traceability across collection, packaging, and 
transport stages. 

Sample integrity is maintained by temperature control measures during transit; however, 
continuous monitoring records were not reviewed during the visit. 

3.7. MRV Alignment & Data Integrity 
The project employs digital evidence capture (ODK, QR coding) to support transparency and 
traceability in deployment and sampling. 

Structured sampling approaches (quadrant design for soil and biomass; transect design for pore 
water) are in place to ensure spatial coverage. 

Photographic documentation at each stage strengthens auditability of the MRV system.  
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Appendix 3: Files Reviewed 
Affidavit -  02.09.2025.pdf 
CORC by field Varaha.CDR spreadsheet.csv 
CORC by field Varaha.csv 
PU2509 - Varaha ERW Checklist.xlsx 
PU2509 - Varaha Log of Findings Batch 2.xlsx 
PU2509 - Varaha Log of Findings.xlsx 
PU2509 - Varaha Site List - Batch 1.xlsx 
VarahaCalcs_LRS.nb.html 
VarahaCalcs_LRS.Rmd 
Audit Document Index - ERW.html 
Audit Package File List.xlsx 
Contact information to auditor.xlsx 
README - Instruction Manual.pdf 
Authorisation of representation ERW.docx 
Authorisation of representation ERW.pdf 
COI_Varaha_CERTIFICATE OF INCORPORATION (1).pdf 
Consent Form Tracker  - ERW Varaha V2.xlsx 
ERW Bond paper agreement.pdf 
ERW Khargone Farmers Consent Form 
V3.0.docx_(signed by MJ).pdf 
1713058517355.jpg 
1713084356557.jpg 
1713247501219.jpg 
1713496772278.jpg 
1713623864866.jpg 
1713694918488.jpg 
1713757964040.jpg 
1713801262732.jpg 
1713920231246.jpg 
1714525702297.jpg 
1714618703096.jpg 
1714619217095.jpg 
1714660421095.jpg 
1714697264332.jpg 
1714708056876.jpg 
1714725165187.jpg 
1714797221550.jpg 
1714809427929.jpg 
1714888229000.jpg 
1715143217929.jpg 
1715148231483.jpg 
1715240504078.jpg 
1715260148123.jpg 
1715334718986.jpg 
1715413298541.jpg 
1715413961058.jpg 
1715493671963.jpg 
1715578330271.jpg 
1715705033344.jpg 
1715705981012.jpg 
1715773775882.jpg 

1715784310234.jpg 
1715784736645.jpg 
1715793907081.jpg 
1716029995635.jpg 
1717931342916.jpg 
1718021769431.jpg 

.jpeg 
Cost Analysis - ERW Varaha _V2.xlsx 
Puro Additionality v1.9.docx 
Puro Additionality v2.pdf 
Puro Environmental and Social Safeguards.pdf 
Puro Stakeholder Engagement Report.pdf 
Varaha - Final Report - Risk Asessment-ERW-V2.pdf 
Varaha Risk assessment review.pdf 
Annex 1 Soil Suction Lysimeter Technical Details.pdf 
Annex 2 Farmer Survey - Yield and fertiliser use.xlsx 
Annex 3 Soil Monitoring Report for All the Sites.xlsx 
Annex 4 Basalat Toxicity Report.pdf 
Annex 5 Radionuclide and Asbestos free letter and 
Asbestos lab Report.pdf 
Annex 6 Ground Water  Report.pdf 
Annex 7 Plant Tissue Report.pdf 
Annexure 8 - Soil Sampling Protocol Final V2.docx 
Cr6 Basalt.pdf 
Farm 124_baseline_toxicity.pdf 
Farm 137_baseline_toxicity.pdf 
Farm 138_baseline_toxicity.pdf 
Farm 143_baseline_toxicity.pdf 
Farm 149_baseline_toxicity.pdf 
Farm 153_baseline_toxicity.pdf 
Farm 154_baseline_toxicity.pdf 
Farm 156_baseline_toxicity.pdf 
Farm 159_baseline_Toxicity.pdf 
Farm 166_baseline_toxicity.pdf 
Farm 39_baseline_toxicity.pdf 
Farm 7_baseline_toxicity.pdf 
Farm 8_baseline_toxicity.pdf 
Farm 99_baseline_toxicity.pdf 
Farm id_74 toxicity report_baseline.pdf 
Ground water report- 5 August.pdf 
Asbestos_Khargone_2024.pdf 
Basalt - Radionuclide free letter.pdf 
Farm 138_Post Application Toxicity.pdf 
Farm 143_Post Application Toxicity.pdf.pdf 
Farm 148_ Post Application Toxicity.pdf 
Farm 153_Post Application Toxicty.pdf 
Farm 154_Post Application Toxicity.pdf 
Farm 156_Post Application Toxicity.pdf 
Farm 159_Post Application Toxicity.pdf 
Farm 166_Post Application Toxicity.pdf 
Farm 173_Post Application Toxicity.pdf.pdf 
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Farm 193_Post Application Toxicity.pdf.pdf 
Farm 74_Post Application Toxicity.pdf 
Potential toxic elements_Khargone_2024..pdf 
Water Toxicity report.pdf 
Grievances ERW.pdf 
PPE Usage Protocol.pdf 
Q&A - Farmer Training.pdf 
Standard Operating Procedure - ERW.pdf 
Training Material for Basalt Application.pdf 
List of applicable regulations ERW.xlsx 
Copy of Equal Opportunities Policy.pdf 
Copy of Health Safety Environment Policy.pdf 
Copy of Modern Slavery Policy.pdf 
ERW Clusterwise Farms.kml 
Application sites - V2 - For R.csv 
Application sites - V2.xlsx 
Farm 166_baseline_toxicity (1).pdf 
Farm 36_baseline_toxicity.pdf 
Farm 1_Baseline.pdf.pdf 
Farm 117_Baseline.pdf.pdf 
Farm 124_Baseline.pdf.pdf 
Farm 125_Baseline.pdf.pdf 
Farm 13_Baseline.pdf.pdf 
Farm 132_Baseline.pdf.pdf.pdf 
Farm 133_Baseline.pdf.pdf 
Farm 135_Baseline.pdf.pdf 
Farm 137_Baseline.pdf.pdf 
Farm 138_Baseline.pdf.pdf 
Farm 139_Baseline.pdf.pdf 
Farm 143_Baseline.pdf.pdf 
Farm 148_Baseline.pdf.pdf 
Farm 149_Baseline.pdf.pdf 
Farm 150_Baseline.pdf.pdf 
Farm 151_Baseline.pdf.pdf 
Farm 153_Baseline.pdf.pdf 
Farm 154_Baseline.pdf.pdf 
Farm 156_Baseline.pdf.pdf 
Farm 158_Baseline.pdf.pdf 
Farm 159_Baseline.pdf.pdf 
Farm 164_Baseline.pdf.pdf 
Farm 166_Baseline.pdf.pdf 
Farm 171_Baseline.pdf.pdf 
Farm 172_Baseline.pdf.pdf 
Farm 173_Baseline.pdf.pdf 
Farm 174_Baseline.pdf.pdf 
Farm 175_Baseline.pdf (1).pdf 
Farm 18_Baseline.pdf.pdf 
Farm 180_Baseline.pdf 
Farm 192_Baseline.pdf 
Farm 193_Baseline.pdf 
Farm 194_Baseline.pdf.pdf 
Farm 195_Baseline.pdf.pdf 
Farm 23_Baseline.pdf.pdf 

Farm 36_Baseline.pdf.pdf 
Farm 38_Baseline.pdf.pdf 
Farm 39_Baseline.pdf.pdf 
Farm 40_Baseline.pdf.pdf 
Farm 43_Baseline.pdf.pdf 
Farm 45_Baseline.pdf.pdf 
Farm 48_Baseline.pdf.pdf 
Farm 60_Baseline.pdf.pdf 
Farm 61_Baseline.pdf.pdf 
Farm 64_Baseline.pdf.pdf 
Farm 7_Baseline.pdf.pdf 
Farm 74_Baseline.pdf.pdf 
Farm 8_Baseline.pdf.pdf 
Farm 90_Baseline.pdf.pdf 
Farm 91_Baseline.pdf.pdf 
Farm 93_Baseline.pdf.pdf 
Farm 95_Baseline.pdf.pdf 
Farm 96_Baseline.pdf.pdf 
Farm 99_Baseline.pdf.pdf 
Baseline - Test links .xlsx 
Climate Khargone_Time&Date.pdf 
Weather Station data.xlsx 
ERW Khargone Farmers Consent Form 
V3.0.docx_(signed by MJ) 31.12.2024.pdf 
Spatial extent 29TH July - 1.png 
Spatial extent 29th July - 2.png 
General Information_Khargone_2024..pdf 
Weathering_material_Varaha ERW.xlsx 
MgCO3 & CaCO3 Test Report.pdf 
Oxide composition_Kargone_2024..pdf 
Particle size distribution(PSD)_Khargone_2024..pdf 
D240620006-1 (New Format) (1).pdf 
Mineral composition_Khargone_2024..pdf 
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Appendix 4: Application Site List 
Application 
site name 

Coordinates [WGS84] 

Farm 193 
Farm 192 
Farm 180 
Farm 175 
Farm 174 
Farm 173 
Farm 172 
Farm 171 
Farm 166 
Farm 164 
Farm 159 
Farm 158 
Farm 156 
Farm 154 
Farm 153 
Farm 151 
Farm 150 
Farm 149 
Farm 148 
Farm 143 
Farm 139 
Farm 138 
Farm 137 
Farm 135 
Farm 133 
Farm 132 
Farm 125 
Farm 124 
Farm 120 
Farm 117 
Farm 99 
Farm 96 
Farm 95 
Farm 93 
Farm 91 
Farm 90 
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Farm 74 
Farm 60 
Farm 43 
Farm 40 
Farm 39 
Farm 38 
Farm 36 
Farm 23 
Farm 18 
Farm 13 
Farm 8 
Farm 7 
Farm 1 
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Appendix 5: Verifier Qualifications 
350Solutions, Inc. Corporate Experience 

350Solutions serves as an independent expert in cleantech, low carbon, and environmental 
technologies. We provide an unbiased assessment of innovative technologies. 350Solutions 
is accredited through ANAB under ISO 17020 as an independent inspection body to provide 
independent technology evaluation services using the ISO 14034 ETV process. In addition, 
350Solutions staff include a Certified Measurement and Verification Professional (CMVP for 
IPMVP) and a North Carolina Registered Professional Engineer (P.E.).  

  

https://350solutions.com/wp-content/uploads/2020/09/350SolutionsCertScopeV004.pdf
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Lily Schacht  
Senior Carbon Removal Verification Engineer, 350Solutions  

 
EDUCATION:  
MS, Environmental Engineering, University of Wisconsin – Madison, 2019  
BS, Chemical, Energy, and Environmental Engineering, Washington University in St. Louis, 2017  
EXPERIENCE SUMMARY:  
Lily Schacht is an Environmental and Chemical Engineer with experience in process engineering, 
environmental chemistry, analytical methods, and life cycle analysis (LCA). At 350Solutions, Lily 
works on verifying carbon dioxide removal (CDR) technologies, with a focus on mineralization-based 
pathways, including enhanced weathering, direct air capture, and ocean alkalinity enhancement. 
Previously, Lily led agronomic research at an enhanced weathering CDR supplier where she 
organized field trials across multiple states to quantify carbon removal and crop yield changes after 
rock application. Before that, Lily developed rapid prototyping instrumentation to optimize a 
biomineralization process in concrete production and aided in scaling up the process to pilot-scale. 
Lily also built environmental impact models for process variable sensitivity analysis of demo-scale 
manufacturing processes. These models were used to drive the direction of research and 
development to minimize product life cycle impacts. Throughout her career, Lily has developed 
analytical chemistry methodologies for both liquid- and solid-phase analyses.  
RESEARCH AND PROFESSIONAL EXPERIENCE:  
March 2024 – Present:  Carbon Removal Verification Engineer, 350Solutions  
Verify CDR technologies on behalf of registries and the XPRIZE Carbon Removal challenge. 
Specializes in mineralization pathways, including mineralization kinetics, measurement methods, 
and open-system modeling.   
Nov 2022 – Feb 2024:  Researcher, Lithos Carbon  
Quantified carbon removal rates and agronomic impacts of enhanced weathering on cropland 
across six US states; Evaluated chemical analysis methods for precision relative to cost.  
Nov 2023 – Jan 2024: Independent Consultant, Keel Labs   
Built an environmental impact model to evaluate potential material and process changes; 
Recommended areas for reducing material usage up to 80%  
Dec 2020 – Oct 2022: Research Scientist II, Biomason  
Guided experimentation and data analysis throughout all R&D teams to inform techno-economic 
analysis (TEA) and LCA; built and led the carbonate biomineralization prototyping workstream for 
rapid iteration; developed real-time measurement techniques for critical process parameters in 
solid state  
SELECTED PUBLICATIONS & PRESENTATIONS:  

• Schacht, L., Baum, M., Liu, H., & Yap, M. (2023) Scaling Enhanced Rock Weathering: 
Agronomic Impacts at Field-Scale [Abstract]. ASA, CSSA, SSSA International Annual 
Meeting, St. Louis, MO.   
• Schacht, L. and Ginder-Vogel, M. Arsenite Depletion by Manganese Oxides: A Case 
Study on the Limitations of Observed First Order Rate Constants. Soil Syst. 2018, 2(3), 
39. https://doi.org/10.3390/soilsystems2030039  

  

https://scisoc.confex.com/scisoc/2023am/meetingapp.cgi/Paper/153176
https://doi.org/10.3390/soilsystems2030039
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Zoe Sandwith  
Research & Verification Associate, 350Solutions 

EDUCATION:  

BSc. Combined Biology & Earth Science, University of Victoria, 2011  

EXPERIENCE SUMMARY:  

Zoe Sandwith is an observational ocean scientist with expertise in ocean chemistry, 
biogeochemical cycles, oceanographic instrumentation, and field- and lab-based analytical 
methodologies. Zoe works on verifying carbon dioxide removal (CDR) technologies, with a focus on 
marine and open systems. Previously, Zoe conducted academic research on topics including: 
dissolved oxygen in dynamic coastal settings and constraining the error associated with different 
measurement techniques; the use of dissolved oxygen isotopes for understanding net community 
productivity and potential export efficiency; the analysis of the marine carbonate cycle and ocean 
acidification; and the development and testing of novel instrumentation. In addition to her 
research, Zoe has experience managing large, long-term observational research infrastructure at 
the marine interface.  

SELECTED RESEARCH AND PROFESSIONAL EXPERIENCE:  

Jun 2025 – Present: Research & Verification Associate, 350Solutions  

Verify CDR technologies on behalf of registries and individual clients. Specializes in marine and 
open system pathways, instrumentation, carbonate system chemistry, and data quality  

2021-2024: Scientist, Hakai Institute. Analyzed high-frequency, high resolution oceanographic data 
from field programs and autonomous platforms and synthesized in a regional context. Focused on 
dissolved oxygen dynamics, regional hypoxia, ocean acidification, and climatological linkages. 
Participated in field monitoring programs and developed and trialed low-cost autonomous sensors 
and sampling platforms.  

2011-2020: Manager & Research Assistant III, Woods Hole Oceanographic Institution. Managed 
daily operations for the Martha’s Vineyard Coastal Observatory and spearheaded infrastructure 
retrofit and upgrades and permitting review. Conducted research on biogeochemical cycles using 
gas tracers, specializing in dissolved oxygen isotopes and the dissolved oxygen to argon ratio for 
measuring Net Community Production, as well as high quality analysis of the isotopes of the 
nitrogen cycle and carbonate system. Operated in open and coastal ocean, estuarine, lacustrine 
and marsh systems. Managed multiple analytical laboratories.  

SELECTED PUBLICATIONS:  

 Evans W, Campbell K, Weekes C, […] Sandwith Z, and Jackson J. 2025. Variability in Storm season 
intensity modulates ocean acidification conditions in the northern Strait of Georgia. Nature Sci 
Reports 15(4505). https://doi.org/10.1038/s41598-025-88241-8  

•Nicholson D, Michel APM, […] Sandwith Z, Monk S. 2018. Rapid mapping of methane and carbon 
dioxide in coastal ecosystems using the ChemYak, an autonomous surface vehicle. Env Sci Tech. 
https://doi.org/10.1021/acs.est.8b04190  



 

October 21, 2025 V1.3 page 64 of 64 

Shreya Garg 
Independent Consultant 

 
EDUCATION 
M.Sc. Climate Science and Policy, TERI University, 2011 
B.Sc. Biotechnology, H.N.B. Gharwal University, 2008 
 
EXPERIENCE SUMMARY 
Expertise in team scaling, project management, and geographical expansion. Skilled in developing 
HR processes, managing legal compliance, and 12 years of auditing carbon reduction/removal 
initiatives. Excellence in quality management system enhancement, accreditation processes, 
capacity building, and leading the selection, onboarding, and management of 3rd party Validation 
and Verification Bodies for supplier verification as per standards. Developed verification processes 
and documentation in line with accreditation requirements and best practices. Effectively leading 
geographically distributed multi-disciplinary cross-functional teams to deliver complex global 
projects. 

SELECTED RESEARCH AND PROFESSIONAL EXPERIENCE:  

Roster Expert/Gold Standard (December 2024 – Present): Appointed to provide independent 
technical expertise for the review and oversight of climate and sustainable development projects. 
Contribute to maintaining the integrity of assurance processes by evaluating validation/verification 
reports, and audit outcomes under Gold Standard. 

Vice President Operations/ Earthood (March 2021 – February 2024) 

- Scaled the team from 7 members to over 40 members in less than 24 months to support a 
surge in demand.  

- Developed a panel of external experts to support niche requirements and mitigate the 
impact of a major talent crunch in the sector.  

- Built key HR processes to sustain a systematic expansion. This included policies on 
employee retention, performance evaluation, fair compensation and talent sourcing.  

- Piped through 500+ projects in less than 12 months while ensuring efficient utilization of 
human and financial resources.  

- Oversaw the successful completion of projects in renewable energy, waste handling, 
community level distributed projects, regenerative agriculture, nature based removals and 
engineered carbon removals by the team under 15 registry  

- Validated methodologies to remove carbon via food loss and waste reduction, improved 
efficiency of transportation fleets, Plan VIVO, Microbial Carbon Mineralization (MCM), other 
methods of carbon capture.  

- Geographical expansion of the organization to Turkey: single handedly managed setting up 
a 100% subsidiary in Turkey. Responsible for legal compliance, client handling, and 
improving capacities.  

- Managed accreditations: Availed accreditation for GAB based on ISO 14064 and processing 
accreditation under ANAB. Developed a skilled team that manages accreditation under 15 
schemes 
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