Sio Silica -Simba Sand Extraction Project .

without Prejudice

| would like to take this opportunity to thank the Director for the op'p_o_rtunii-.y't_o- submit the following
documents on be'hal_f_ of concerned Residents from the RM of Springfield .

| am sure the Director and Environment staff will be undated with a large number of relevant
documents and submissions by individuals that are well educated in the process and therefore
qualified to interpret the scope and scale of Sio’s new application to excavate and mine silica in the
same aqguifer as we draw our fresh water supply .

Obviously the mining application must demonstrate the extraction method is safe and able to be
stringently monitored to assure the quality of life for all residents are not interrupted .

| am also aware of a new policy which was recently passed by the United Nations ( exhibit 1&2)
where the Precautionary Principal is now being implemented and will be included to all forms of
M’ihing enterprises .

| believe there are two primary factors to consider prior to a Licerice to mine Silica being issued .

*The extraction ,storage and transportation of minerals will clearly demonstrate that the gquality of the
existing fresh water aquifer will not be compromised for any Springfield Residents.

*That the applicant including the principals can clearly demonstrate by their previous actions that
they are miners of the highest conviction and of good moral charter .

| ague it will be the senior positioned staff ,shareholders and board members that will be largely
respohsible for the environmerital success of the delicate extraction proceéss being proposéd . How
did this Developemnt come to being ?Who were the early principals? There are many suggestions and
variations however the one stands out the most: The early investors may well have been
Manitobans-,,most likely in the aggregate industry and or geology engineering related

companies ,who were familiar wi.th_ the Carmen Trend silica deposit which was well identified by
Manitcba minerals staff geologists (Gunter and Biczok ) {a crown corp of the Manitoba Government in
the eighties and nineties) . Why is silica sand so important .

~ Qit and Gas well drilling is exploeding in western Canada . There will be five export terminals
completed at tide water in BC'by 2030 .

Each well requires 5000 tonnes of silica to drill into production .

That why the Vivian Plant has a ptanned 110 train car loop ajoined to the processing plant .

So the deposit was well know as early as the 80's however it was prohibitive to mine.via open pit as
the deposit is well over 200 feet below surface . Tunnel mining is cost prohibitive and pillar mining is



aiso challenging as the overburden does not have mineralogy characteristics to support below ground
excavation without {slumping) cave-ins . So the Silica Deposits stayed in view but out of play . New
technology arrived in the early 2000's (called fracking) .

Fracking { exhibit3) is using water pressure and chemicals to fracture the rock. Once fractured oil
and gas flow(pumped) to surface . The process requires.vast amounts of water .

The early investors now realized there was a way to extract the sand using the same basic technelogy
as fracking however there were concerns about the extraction process leaving giant holes 200 ft |
below surface and the potential collapse of the overburden ,as it lacked the integral strength to
support the excavated cavity . Concerns were also raised about the extremely high volume of water
required in the excavation [slurry process . Recirculating the slurried well water might be the
solution ,however the water becomes oxidized and saturated with minerals and debris disturbed
during the slurry process . The process could definitely affect the quality of the water for drinking
purposes including taste and smeli .
There were also existing governiment laws rules and regulations pertaining to fresh water aquifers

that would have to be overcome to.allow-such g néw-excavation process to be used .

To what extent the full impact and risk of Contamination to residents fresh water supply was not
fully known or priorjtized as important .

Did the risk out way the opportunity? If an environmental application failed or if permitted and
contamination of hundreds of fresh water wetls occured how would the Manitoba investors be
viewed .

A decision was most likely made to mitigate the risk to.investors. by approaching an oil well and driller
junior company in Alberta to access the opportunity and confirm th;'e deposit was consistent for
extraction by fracking techniques . Partnering with the person or persons to act as the lead was also &
benefit worth pursuing.

- It appears that's when Mr. Feisal Somji became involved . And early investigation of Mr. somiji‘s
involvement in the oil patch appeared uneventful ,;however regulatory bodies in Albérta ordered
“cease trade orders " in Semiji's Prize Mining corporation.

With Somiji's on board a plan needed to be developed to determine the size and scope of the deposit,
what licensing hurdles were involved and how the deposit could be flipped for a sizeable profit .

Funds required forthe entire campaign were probably estimated somewhere between 15 and 20
million dollars . The corporation White Can Sands was formed . Money was raised from PIPED
INVESTORS .

Note White Can Sands changed to Si6 Silica .

Size and scope of Deposit . Previous Manitoba mines and mineral files were easily obtained from the
provingcial library . Friesen Drillers started to drill out the deposit . Friesen and Maple Leaf Drilling



also had records of their drilt reports from previous residential and commercial well drilling which
could have been used as references .

Mineral Claims were Registered on 85,000 hectares .

10,000 8 inch and 12 inch casing wells could be drilled .over 20 years .

What were the liciencing and potitical hurdles .

Municipal and Provincial support was essential . Early” Piped Investors * and or “friends * with
political influence with the currant PC government would both be essential to get regulatory approval
prior to the upcoming election .

A senior PC organizer ,Marni Larkin attached to the Premier’s office would join Sio Silica on the day to
day ,,asa paid public relations officer .

David Filmon ( MLT Aikins') joined Sio's board to-review big picture and Michel Pyle was added to the
board to watch the money flow as lead of Sie’s audit committee .

Springfield became the only Municipality to entertain Sio Silica’s mining epportunity . Eight other
municipalities formed an association with a mandate to'stop Sio from mining silica in their jurisdiction
as the risks versus reward were too great . Updating their municipal bylaws seemed to be the best
option .

Tiffany Fell councillor , then Mayor of Springfield and a past ‘Stienbach Credit Union arbitration officer
and Patrick Therrien later Mayor of Springfield took up the torch to support Sio’s efforts . All drill
Shots | Wells for the first QOI.yea'rs would be located in the RM of Springfield . The processing plant
was to be located ,in the RM ,;on the main CN Line at Vivian Manitoba .

Enclosed documents' are examples demonstrating there may have been a concerted effort to speed
through the Sio Environmental Licience application without due process .

Vivian is at the very far eastern edge of the RM Springfield . As far away from the Dugald , Oakbank.
Corrider as possible-.

Pyrophyte Chairman-and CEQ Bernard Duroc -Dannet is no stranger to controversy . DANNER
HELD A KEY EXECUTIVE ROLE of Chairman and CEQ Weatherford international, an oil well services
company . The company was fined 250 million doltars and 100 million dollars by U. S. Regulators for
inappropriate corporate activities .

Exhibits enclosed

It is believed ,,Danner is the new Chair -and CEO of Pyrophyte is in the process of acquiring. Sic Silica .
The corporation is to be listed on the New York Stock Exchange .
The transfer requires the regulatory Enviranment and Climate Licence and any -outstanding



regulatory requirements from the Manitoba Governmant

Pyrophyte ‘s claims Sio's assets at listing are believed to be valued 800 million U.S. dollars .
The corporation is listed in the Cayman Islands .

Redemption agreement enclosed .

Piped Investors , will not be able to immediately sell their shares as there is a cooling period after the
merger .

However when investor shares are sold the rewards would be a minimum of 10x . ( the company Sio
silica has stated costs estimated to get into production is 60 million Canadian dollars . The merger /
acquisitions value I'd listed at 800 million .

Early Shareholders could receive far higher returns for their shares , if they waited for the Pyrophyte
Shares to be listed and traded on the New York stock exchange . It is not known what the multiple of
book value would be at this time .

I believe that Environment and Climate should take into consideration whether the principals in Sio
Silica and Pyrophyte have the credibility and earned the trust of the Minister to responsibly and
ethically mine Silicates in the RM of Springfield

Thank You

Exhibits

1 & 2 Precautionary Principal

3.What is fracking

4 Papadopulos Expert Report ,engineer Chris Neville . A review of the Sio Silica mining application
commissioned by mayor Fell RM Springfield ,, received by MayorTherrien Jan 12th 2023 the Peer
review is very critical of the mining proposal . CAO Draper and Therrien refuse to release to council
members Miller and Kuczynski. Report obtained by Springfield taxpayers Rights Corp via FIPPA .
5. Letter from CAQO Draper to Manitoba Clean Environment. Springfield will not have legal or
engineering representation at the CEC hearing . The RM is taking a Neutral stance . The letter was
never introduced or approved via resolution by Springfield Council .

6.Letter ,,,MLT Aikins threatens Councillors Miller and Kuczynski with misfeasance of public office
which could result in vicarious liability .

7. Ruling Weatherford International fined 250 million U.S? Dollars
8. Ruling Weatherford international fined 100 million U.S. dollars
9. Feisal Somji “interim order” Alberta Securities Commission

10. Non Redemption Agreement between Pyrophyte and Sio Silica .



11. What is a “Piped In” investor
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MARINE AND COASTAL /f PRECAUTIONARY APPROACH MONDAY {/ 11.13.2006
Precautionary Approach
Principle 15 of the Ri i vironment a pment, adopted by the

United Nations Conference on Environment and Development in Rio de Janeiro, Brazil,
1992, states that:

“In order to protect the environment, the precautionary approach shall be widely
applied by States according to their capabilities. Where there are threats of serious
or irreversible damage, lack of full scientific certainty shall not be used as a reason
for postponing cost-effective measures to prevent environmental degradation.”

In the preamble of the Convention on Biological Diversity it is noted that:

“Where there is a threat of significant reduction or loss of biological diversity, lack of
full scientific certainty should not be used as a reason for postponing measures to
avoid or minimize such a threat.”

Decision 11/10 on conservation and sustainable use of marine and coastal biological
diversity, adopted by the Conference of the Parties at its second meeting in Jakarta in
November 1995, states that:

“The work [of the Secretariat on marine and coastal biological diversity] should not
be impeded by the lack of full scientific information and will incorporate expiicitly the
precautionary approach in addressing conservation and sustainable use issues.”

2025-11-30, 2:19PM
Page 10of 2
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anitoba got ifs Environment Act in
and, at the time, it was at the forefront of '
care for nature. But the arc from the birth
of envirenmental care policy to the current
disconnect from nature has left us in a bad
place, with digital spaces largely owned and
polluted with exploitative capitalist market-
ing. We need to talk about new environmen-
tal regulations for this generation and all our
future kin."! ' .

Yet we're:hearing from our shiny new
prime minister that we need to reduce red
tape on projects as a way to build our nation,
along with regulations being too costly from
companies. We know the cost estimates of
not acting on the biodiversity crisis and the
climate crisis are astronomical and-debili-
tating to all governments, But the scientific
data unequivocally show we need more
regulation, not less. L

Meanwhile, Manitobans regularly tell
pollsters they want more care for nature, to
support our mental and physical well-being.

Which'brings us back to $and, At the heart
‘of environmental understanding the world
recognized nearly 40 years ago was the.
precautionary principle,

Sio Silica's plan to drill into aquifers and
then suck sand out is risky. To even con-
sider this project flies in the face of the
precautionary principle; there is a “threat of
serious harm” to our water, i

After the Manitoba government rejects
 Sio Silica’s zombie sand mine plan, we need

to immediately jump on passing an Environ-
mental Rights Act. This is what Sio Silica
has given. Manitoba: the immediate need for
new guidance on the environment.

In 2015 and 2016, Manitoba introduced
the Environmental Rights Act, The simple
guidances are the precautionary principle,
the polluter pays principle, the principle of

sustainable development, the principle of
intergenerational equity and the principle of
environmental justice

The Environmental Rights Act did not
become law as the NDP lost power in 2016,
By itself, the act isn’t perfect, but it reinforc-
es the guiding principles that we need right
now. It'offers us aspirations to live up to and
a clear direction for how we should care for
nature under capitalism.

Profiteers can continue to fill public mes-
saging channels with misinformation and
complaints about red tape or government
controls, but good policy can still keep them
in line,

‘The public discourse shouldn’t be ques-
tioning whether we will trade Sio Silica’s
profits for our healthy water, but how our
new Environmental Rights Act will protect
us and nature against the corporate hunger
for neverending profit,

Eric Reder s the wilderness and water campaigner for the
Witderness Committee,

Recognizing the
precautionary
principle

ERICREDER

S10 Silica's recent Environment Act propos-
gllts)hows that Manitoba is losing sight of past
progress toward a harmonious relationship
ith nature, .. ; s
wﬁé revival of this ridiculous drinking
water risk from a rejected sand mine shines
a light on our current regulatory falllpgs in
Manitoba, and the need for rejuvenation. A
50-year arc of increasing care for nature is
in a steep descent as we are forced to con-
sider proposals to contaminate aquifers for
rivate profiteers. : <l
. The p?ecamianary principle, first adopted
worldwide in the 1990s, should have kept us
from wasting public discourse considering
this absurd idea, s
The precautionary principle became
gold-standard guidance around the globe
when it was adopted in the 1992 Rio Decla-
ration on Environment and Development. In
Manitoba’s p ed Environmental Righ hts
 Act it is explained ast1f'an activity raises
threats of serious harm to the environment,
precautionary measures should be taken -
even if it has not been fully pmab]jshed sci-
entifically that the activity is harmful. ;
In this context, the proponent of the activ-
: ity, rather thanfthe public, should bear the
en of proof.
hu%ge two;:rut_l]s we need tounderstand our
current situation are that healthy func-
' tioning nature isfragile and that capitalist
interests are guided only by making money

| in whatever process is legal. In recognizing:

.this, we can draw astraight line from the

*| = needs of nature tothe ijit‘,fqg;iinfg.ré‘gu]a‘tions

weneed toimplement. = ¢

“For decades, we as a global society have
been trying to take better-care of the Earth.
The reality is that few places in the world

‘have healthy, stable, natuiral ecosystems: |

‘ . the loss of plants and animals is occurring

everywhere: The eove of the Solution is more

ions gnd 1t v




9:49AM Mon Dec 1 sea éX,'r’E ,7 3 = 64% @ )

Q what is fracking and how does it work — Private

79 what is fracking and how does it work X & @ Q £3
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Fracking, or hydraulic fracturing, is a th

technique used to extract oil and =1 uhmx‘ What You Negd to:Know
natural gas from deep rock o e e About Fracking In Canad...
formations by injecting a high- " P What Is Fracking? Fracking is
pressure mixture of water, sand, L S a technique to blast a mixtur...
and chemicals into a well to create @ The Narwhal

cracks. The "fracking fluid" creates and widens

fractures in the rock, and the sand, called a proppant, Fracking - Wikipedia
holds these fractures open after the pressure is Fracking (also known as
released, allowing the oil and gas to flow to the surface. hydraulic fracturing, fracing, ...

The process is typically done after drilling a vertical well
that transitions to a horizontal one to access more of
the rock formation. ¢

w  Wikipedia

Fracking 101 - NRDC

This video explains the fracking process in simple terms: How does fracking work? It
involves blasting fluid deep...

Fracking Explained in N NROC

Simple Words for

Beginners

Show all
Science ABC

'@ YouTube - Feb 17, 2025

How it works

« Drilling: A well is drilled vertically into the earth, and
then turns to drill horizontally through the rock
formation, such as shale, where the oil and gas are
trapped.

» Casing: Steel pipes are inserted into the well and
cemented in place to prevent leaks.

« Perforating: A specialized gun is used to create
small holes in the casing, penetrating the
surrounding rock.

« Fracking: A high-pressure fluid, composed of over
90% water, sand, and chemicals, is pumped into the
well.

» Fracturing: This fluid creates and extends fractures
in the rock, which releases the trapped oil and gas.

» Propping: Sand or small glass beads are pumped in
to prop these fractures open, allowing the oil and gas
to flow freely to the wellbore after the pressure is

emlmmmndd
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Executive Summary

The Rural Municipality of Springfield (RM of Springfield) has retained Christopher J. Neville,
M.Sc., P.Eng., to advise the municipality on the proposed groundwater aspects of the Vivian
Silica Sand Project to be developed by Sio Silica (previously CanWhite Sands Corp.).
Mr. Neville has reviewed the technical submissions presented in the report Vivian Sand
Extraction Project — Environmental Act Proposal (AECOM, 2021a) and Appendix A of that
report, Hydrogeology and Geochemistry Assessment Report (AECOM, 2021b). This expert
report has been prepared to identify issues of potential concern for the groundwater resources of
the RM of Springfield. These issues may be conveyed to the Manitoba Clean Environment
Commission (CEC), which will advise the Province of Manitoba. The ultimate decision to
approve the proposal, and the conditions that may be attached to that approval, rest with the
Province.

There is much uncertainty regarding this proposal. Some of this uncertainty is related to the
testing that has been conducted during the site investigations, some is related to the
interpretations made of the data, and some is related to the approach that has been adopted to
assess the potential impacts of mining. The material presented in the Vivian Sand Extraction
Project — Environmental Act Proposal and the Hydrogeology and Geochemisiry Assessment
Report raises concerns that the site investigations have not adequately characterized the essential
elements of the site and the potential impacts to groundwater resources in the RM of Springfield.

Creating a slurry of the Winnipeg Sandstone and extracting silica sand is expected to result in the
development of horizontal arrays of “rooms and pillars” in the Winnipeg Sandstone. The
proponent has referred to the loss of strength of the sandstone and has also referred to pilot
testing that has been conducted. However, there is no indication of whether the loss of strength
was assessed during the pilot testing. The proponent has indicated that “Some collapse of the
overlying strata may occur but collapse is expected to be limited and not to spread to the
surface.” It is not clear from the project documentation whether this is an assumption, or data
have been collected and analyzed to support this expectation. In the absence of data, it may be
safer to assume that the operations will result in a mass of loose sand with the potential for
progressive, large-scale collapse of the overlying strata.

By any standard, the proposal project will require a large number of wells to be subsequently
abandoned. The wells will extend across and may connect the otherwise isolated Red River
Carbonate and Winnipeg Sandstone. Improperly abandoned wells may act as preferential
pathways for the migration of surface contamination into deeper aquifers. The practices adopted
for well abandonment will be of particular concern for this project. It is suggested on Page iv of
the Executive Summary of the Vivian Sand Extraction Project — Environmental Act Proposal
that well drill cuttings may be included in the materials used to seal wells. It is also suggested on
Page vii that calcified sand (“overs™) may be used in well sealing activities. I caution against
using drill cuttings and “overs” for this purpose. Wells should be sealed with bentonite and/or
grout to surface to ensure that over the long term they can never act to connect the two aquifers.
Furthermore, wells that are no longer in operation should be sealed in a continuous abandonment
program rather than being left as open holes until groups of wells are abandoned.
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Section 1
Introduction

I am a professional engineer registered in the Province of Manitoba, #48048. I am the Chief
Hydrogeologist of S.S. Papadopulos & Associates, Inc. (SSP&A), environmental and
water-resource consultants. SSP&A operates under Engineers Geoscientists Manitoba Certificate
of Authorization No. 7922. I was educated as a civil engineer and I have advanced training in the
discipline of hydrogeology. I have over 30 years of professional experience. I am recognized
internationally as an expert in the quantitative analysis of groundwater flow and solute transport.
In my role of Chief Hydrogeologist and director of SSP&A’s Canadian operations | synthesize
hydrogeologic data, evaluate groundwater resources, and develop regional and site-scale analyses
of groundwater flow and solute transport. My resumé is included as appendix to this report.

The Rural Municipality of Springfield (RM of Springfield) has retained me to advise the
municipality on the proposed groundwater aspects of the Vivian Sand Project to be developed by
Sio Silica (previously CanWhite Sands Corp.). My role consists of reviewing the technical
submissions presented in the report Vivian Sand Extraction Project — Environmental Act Proposal
(AECOM, 2021a) and Appendix A of that report, Hydrogeology and Geochemistry Assessment
Report (AECOM, 2021b). My role as a hydrogeology peer reviewer involves identifying issues of
potential concern for the RM of Springfield. These issues may be conveyed to the Manitoba Clean
Environment Commission (CEC), which will advise the Province of Manitoba. The ultimate
decision to approve the proposal, and the conditions that may be attached to that approval, rest
with the Province.

My role as hydrogeology peer reviewer for the RM of Springfield has involved the following
activities.

1. Supporting the RM of Springfield in its application for Participant Standing for the Clean
Environment Commission Panel. The RM of Springfield was granted standing on
October 12, 2022,

[ ]

With the assistance of Mr. Mark Prydon, conversion of the requests for clarifications in my
May 13, 2022 letter into Information Requests (IRs) in the format required by the Clean
Environment Commission. A total of 18 IRs were submitted on November 16, 2022,

3. Preparation of a note summarizing my major concerns regarding the development on
December 14, 2022. On December 21, 2022 I attended a virtual meeting with Council to

discuss these concerns and respond to questions.

4. Preparation of this expert report.

(2]

Vivian Sand Extraction Project
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Section 2
Overview of the major concerns related to the hydrogeologic
aspects of the proposed Vivian Sand Extraction Project

The following elements are essential to the assessment of the potential impacts of any major
proposal:

e Identification of the natural resources that are potentially affected;

e Prediction of the potential impacts to those resources;

o Evaluation of potential mitigation measures; and

e Evaluation of contingency measures in case the potential mitigation measures are either
not feasible or not effective.

The proposed Vivian Sand Extraction Project is a major undertaking involving the fluidization and
removal of a portion of the Winnipeg Sandstone aquifer with potential impacts to the overlying
Red River Carbonate aquifer. It is indicated in the Environmental Act Proposal report that in the
area of the Project Site, groundwater in the Red River Carbonate and Winnipeg Sandstone aquifers
is used extensively to meet demands for a variety of water uses.! It is critical to ensure the
groundwater supply is not negatively affected by project operations, and that the Red River
Carbonate and Winnipeg Sandstone continue to meet the needs of the community.

It is clear from the reporting that a substantial effort has been involved in conducting the field
investigations and developing and documenting the analyses of potential impacts. In my opinion
the work has been conducted to a high technical standard. However, at the end of my review I was
left two major concerns:

e That the impact assessment may not adequately address the impacts to the Winnipeg
Sandstone and the Red River Carbonate aquifers; and

e The drilling and relatively rapid abandonment of a large number of wells may compromise
the integrity of the Winnipeg Sandstone and Red River Carbonate aquifers and introduce
preferential pathways for the vertical migration of contaminants into the aquifers

By design, the mining will locally alter the properties of the Winnipeg Sandstone. In particular,
the Winnipeg Sandstone will made into a slurry that will be extracted. It is indicated that “the
removal of sand will permanently increase the effective porosity and storativity of the Winnipeg
Sandstone aquifer within the Project Site through the extraction of material and resulting creation
of void space.” I anticipate that the hydraulic conductivity of the Winnipeg Sandstone will also
change substantially, both due to an increase in its porosity and to the collapse of its structure.
The analyses conducted for the assessment do not consider the potential effects of the changes in
the properties of the Winnipeg Sandstone, either during mining or following the progression of
mining around the site.

' AECOM, 2021a: Environmental Act Proposal, p. 36
2 AECOM, 2021b: Hydrogeology and Geochemistry Assessment Report, Page 81

3

Vivian Sand Extraction Project
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It is indicated on Page 75 of the Hydrogeology and Geochemistry Assessment Report that for the
predictive scenarios one production well is specified at any one time, since production is occurring
at one well cluster. However, by the time the wells in cluster 213 have been activated, the Winnipeg
Sandstone will have been extensively disturbed by the fluidization and extraction of sand at the
other clusters that have been operated in 2025. In my opinion, the assessment of potential impacts
of the proposal does not address the cumulative impact of the removal of the sandstone.

It is not clear whether there are data that can support an assessment of the effects of changes in
the sandstone properties. I am left with the concern that changes in the properties of the
sandstone may invalidate the predictions of local and temporary changes in water levels. It is
assumed that the drawdown effects associated with sand extraction are expected to be localized ?.
In my opinion, it is important to recognize that this assumes that the fluidized sandstone will
eventually returns to its pre-mining condition and that mining does not lead to progressive,
widespread collapse of the formation.

The Winnipeg Sandstone regional aquifer is protected by the overlying Winnipeg Shale. It is
acknowledged in the assessment that mining may result in degradation of the shale and enhanced
hydraulic connection between the Red River Carbonate and the Winnipeg Sandstone within the
Project Area. It is indicated that degradation of the shale may occur due to fractures and borehole
annuli extending across the Winnipeg Shale aquitard. After completing my review, I was left
questioning whether any geotechnical analyses have been undertaken to rule out the possibility of
widespread collapse of the shale due to its being undermined.

It is indicated that if the impacts of mining exceed expectations, pumps installed near the current
elevation of the piezometric surface can be lowered, or alternative water supplies could be
provided. There is no analysis to suggest that these mitigation measures might be feasible and
whether the provision of alternative water supplies is an acceptable mitigation measure,

I have never encountered a project with as many production wells proposed to be drilled, operated
and abandoned. I estimate from the information on the preliminary design that has been provided

that almost 400 wells are planned to be abandoned during each year of operation:

clusters wells wells

x =
year cluster year

By any standard this is a large number of wells that will have to be abandoned. The wells will
extend across and may connect the otherwise isolated Red River Carbonate and Winnipeg
Sandstone. Improperly abandoned wells may act as preferential pathways for the migration of
surface contamination into deeper aquifers. The practices adopted for well abandonment will be
of particular concern for this project. Furthermore, the proponent must commit to initiate
abandonment procedures immediately following the end of operations at each well, rather than
waiting until operations have ceased at a large number of wells.

3 AECOM, 2021b: Hydroegeology and Geochemisiry Assessment Report, p. 67

4
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Section 3
Major comments regarding the hydrogeologic aspects of the
proposed Vivian Sand Extraction Project

1. Itisindicated at the beginning of Section 4.1.4 of the Environmental Act Proposal report that
groundwater in the vicinity of the Project is obtained from Red River Carbonate Formation
and the Winnipeg Sandstone Formation. Referring to Page 16 Figure 1-3 of the Hydrogeology
and Geochemistry Assessment Report, there are relatively large numbers of existing
groundwater users in the Quaternary Sediments, the Red River Carbonate and the Winnipeg
Sandstone in the Regional Project Area:

e Number of registered wells within the limits of the groundwater flow model: 10,879;
e Number of registered wells within the Regional Project Area: 1,612; and
e Number of registered wells within the Local Project Area: 406.

In response to RM of Springfield Information Request RMSF-IR-001(a), the proponent has
indicated that within the Project Site Area there are an estimated 19 wells completed in the
Winnipeg Sandstone aquifer, 62 wells completed in the Red River Carbonate aquifer and 5
wells completed in the overburden aquifer,

Referring to Figure 1-3 of the of the Hydrogeology and Geochemistry Assessment Repor, there
also appear to be 17 existing users in the Winnipeg Shale within the Regional Project Area. In
response to RM of Springfield Information Request RMSF-IR-001(b), the proponent
confirmed that it is unlikely that groundwater users rely on the Winnipeg Shale for supply. The
proponent’s reply highlighted the uncertainties associated with the well database.

Screen intervals were not available for all wells. Further, well databases are known to
contain information that may not be accurate or is out of date. It is possible that some
wells were incorrecily assigned to the Winnipeg Shale, but that cannot be verified
without detailed information on screen intervals, well yield and geology in some cases.
This is a known uncertainty associated with work completed to date and is best
addressed by completing site-specific well surveys in advance of any groundwater or
sand extraction activities.

At a minimum, the proponent will need to conduct a detailed survey of neighboring wells to

confirm the locations and details of the open intervals and the non-pumping levels in the wells
within the Project Site Area.
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2. ltisindicated on Page 7 of the of the Hydrogeology and Geochemistry Assessment Report that
the waste materials (calcified sand, bedrock cuttings and shale) “have been deposited on
ground surface during the advancement of nearly every water supply well drilled in southern
Manitoba for over a century without any reported water quality issues linked to ML/ARD
[metal leaching/acid rock drainage]”. While this may be true, it is important to note that the
number of wells that are proposed to be drilled over a relatively small area is unprecedented.

42

It is indicated on Page 22 of the of the Hydrogeology and Geochemistry Assessment Report
that water extracted from the slurry will be passed through an ultraviolet treatment system prior
to being re-injected into the Winnipeg Sandstone. In my experience, ultraviolet treatment is
effective only if the water is filtered prior to passing through the UV lamps. In response to RM
of Springfield Information Request RMSF-IR-002(a), the proponent has confirmed that
filtration will be included in the treatment system. In response to RM of Springfield
Information Request RMSF-IR-002(b), the proponent has committed to appropriate handling
of the materials collected from the filtration system.

4. TItis indicated on Page 67 of the Environmental Act Proposal report that the effects of mining
are reversible (i.e., the aquifer will recharge over time). In my opinion, the indication that the
that the effects of mining will be reversible is only an assumption. There are no data to assess
whether the assumption of reversibility depends on the properties of the Winnipeg Sandstone
and the overlying shale. The changes to these wells will not be reversible. In response to RM
of Springfield Information Request RMSF-IR-003(a), the proponent has indicated that:

The sensitivity of modelling results and recovery to the properties of the fine-grained
materials that overlie the Red River Carbonate was not directly evaluated.

In response to RM of Springfield Information Request RMSF-IR-003(a), the proponents
indicate, “The influence of variable hydraulic conductivity of the shale on recovery rates could
be further evaluated as part of future modelling updates.” It is important to note that the
assessment of the properties of the shale must go well beyond the sensitivity of modelling
results. The proponent would have to commit to detailed monitoring of each hydrostratigraphic
unit and evaluation of the data during operations.

The proponent indicates that groundwater flow conditions in the Red River Carbonate aquifer
and the Winnipeg Formation are likely to recover relatively quickly following mining: Both
aquifers are relatively permeable and connected to a known significant source of recharge
below the Sandilands Glaciofluvial Complex (response to RM of Springfield Information
Request RMSF-IR-003(b)). However, the proponent has noted that, “The sensitivity of the
predicted recoveries in the Red River Carbonate Formation and the Winnipeg Formation to
recharge in areas where the aquifers are in direct contact with coarse-grained sediments at
surface was not directly evaluated.” In my opinion, the recovery of the aquifer system to
mining is an important uncertainty of the proposal.
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5. Itis indicated on Page 24 of the Hydrogeology and Geochemistry Assessment Repori that the
field investigation was focused on characterizing the hydrogeology of the Local Project Area.
Referring to Figure 1-4 and Figure 3-1 of the report, it is important to note that the
characterization is actually limited to a small portion of the Local Project Area. Only two wells,
Bru 121 and Bru-146 were installed beyond the limits of the yellow rectangle shown in
Figure 3-1.

6. It is difficult to draw any general conclusions regarding the potential long-term effects of
mining from the available data. The site characterization included a constant-rate test with
pumping from a single well at a rate of 372 USgpm for 3 days. In contrast, referring to
Figures 6-7 and 6-8 of the Hydrogeology and Geochemistry Assessment Report, during each
year of operation there will be continuous pumping from an array of 7 wells at a combined rate
of 550 USgpm for about 210 days (the arrays will move around during this time). Applying
the results of the pumping test to the overall impact assessment therefore necessarily involves
a large degree of extrapolation. Referring to the pumping test analysis files included in
Appendix E.2 of the Hydrogeology and Geochemistry Assessment Report, while water levels
in the test pumping well (Bru 95-7) appeared to stabilize, water levels in the observation wells
in the Winnipeg Sandstone were continuing to decline at the end of the pumping test. From the
available data it is not possible to infer the likely magnitudes of the long-term changes in
groundwater levels that would be observed during operations.
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Section 4

Detailed comments regarding the assessment of potential
groundwater impacts of the proposed Vivian Sand
Extraction Project

4.1 References for the Hydrogeology and Geochemistry Assessment Report

1. The references in the Hydrogeology and Geochemistry Assessment Report are incomplete.
Some, but not all, of the missing references are included in Section 10 of the Environmental
Act Proposal (AECOM, 2021a). No references are provided for the following documents cited
in the Hydrogeology and Geochemistry Assessment Report (AECOM, 2021b).

Matile and Keller (2004)
Teller and Fenton (1980)
Peltier (1994)

Betcher (1986)
Ferguson (2004)

Matile and Keller (2011)
Simpson et al. (1987)
Cherry (2000)

Friesen (2015)

Johnston (1934)
Charron (1965)

4.2  Details on proposed project operations

2. A mining plan for the first five years of operations is presented in Figure 6-5 of the
Hydrogeology and Geochemistry Assessment Report. Referring to the excerpt from this figure
shown here in Figure 1, each blue dot represents a cluster of 7 wells that will be drilled,
operated and abandoned during 2025. The corresponding schedule of pumping is shown in
Figure 6-7 of the report. During each year, pumping will shift from one cluster to the next (for
example, from Cluster 213 to Cluster 214).

In response to RMSF-IR-004, the proponent clarified the pumping rates assumed in the impact
assessment. Each well in the cluster is planned to be operated for approximately 4 days at a
variable rate ranging from 262 m’/day to 654 m?/day (48 to 120 USgpm). If all 7 wells in a
cluster were operating continuously this would correspond to 1,834 m*/day to 4,578 m®/day
(336 to 840 USgpm). It is indicated in the response that the overall average combined
production rate is expected to be 2,943 m*/day. For the predictive simulations, during each
year’s simulated operating period the cumulative pumping is assumed to be 2,998 m*/day (540
USgpm), slightly higher than the expected average. The cumulative pumping of 2,998 m*/day
corresponds to 550 USgpm, which is the rate assumed in the impact assessment, as indicated
in Figure 6-7 of the Hydrogeology and Geochemistry Assessment Report,
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3. The responses to RMSF-IR-005 clarify that there may be extraction pumping at the same time
as treated pumped water is re-injected at wells in the same cluster. The ner groundwater
withdrawals may therefore vary from 100% to some smaller fraction of the 550 USgpm,
depending on the rate at which water is re-injected.

4, It is indicated on Page 22 of the Hydrogeology and Geochemistry Assessment Report that
extraction wells within each cluster will be located “approximately 22 m apart”. This is not
consistent with the conceptual layout shown in Figure 2-B (see Figure I below), which
suggests that the wells will be spaced 18 m apart. In response to RMSF-IR-006, the proponent
has indicated that the text in Section 2.3 and Figure 2-B of the Hydrogeology and Geochemistry
Assessment Report should have reflected a well spacing of 18 m.

The proponent has also indicated in the response to RMSF-IR-006 that “new efficiencies have
been realized” that may allow for an increase in the distance between wells to produce the
same amount of sand. It is my understanding that these efficiencies are inferred from updated
geotechnical analyses, but they may also have been inferred from pilot testing referred to the
response to RMSF-IR-005. The critical factor controlling the spacing between wells will be
the stability of the rock that overlies the Winnipeg Sandstone. This implies that the
geotechnical investigations and analyses will have a critical bearing on the final design of the
project.
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Blue dots denote
proposed well
clusters during
2025.

7 wells per cluster,
each spaced approx.
s 18 M apart and
T |securely capped on
the surface,

Figure 1. Concept for the proposed well layout during operations
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5. Itis indicated on Page 19 of the Hydrogeology and Geochemisiry Assessment Report that the
proponent proposes to extract Winnipeg Sandstone from an approximate depth of 51 m to
76 m. However, the conceptual illustration in Figure A-2 suggests that the Winnipeg Shale lies
at a depth of 51 m to 54 m. In RMSF-IR-007 it was asked whether the extraction depth of the
sandstone should be at least 54 m. The proponent has provided a detailed response to
RMSF-IR-007, explaining that the elevations shown in Figure 2-A referred to only one well at
a specific location and were included only for illustration purposes.

The sedimentary rocks dip to the west. Based on the available logs for water wells, the
interpreted elevations of the top of the Winnipeg Sandstone range from 240 masl to 180 masl
across the Project Site Area and the elevations of the base of the Winnipeg Sandstone range
from 200 masl to 160 masl. The response to RMSF-IR-007 (b) refers to the estimated depth to
the top of the Winnipeg Sandstone indicated in the response to RMSF-IR-007 (a). However,
only the elevations of the top and bottom of the Winnipeg Sandstone are indicated in the
response, not the depth to the top of the unit. Estimating a ground surface elevation of about
290 masl from Figure 5-1, the estimated depths to the top of the Winnipeg Sandstone range
from 50 m to 110 m.

6. It is indicated on Page vi of the Environmental Act Proposal that through 2025,
“approximately” 0.18% of the silica sand resource will removed and that over the full 24-year
lifespan of the project “approximately” 1.06% of the silica sand will be removed. In the
response to RMSF IR-008, the proponent has provided the basis for the values. Since these
calculations are not developed elsewhere in the documentation, the values are checked here.

e Sio Silica has been granted mineral claims over an area that was estimated in 2019 to
contain 3,202 Mt of sand-in-place. The proponent has proposed extracting
5.628.000 tonnes of sand over the initial 4 years of operation.

5,628,000 tonnes

11,000,000 tonnes|
3,202 Mtl Mt |

X 100 = 0.18% v

e Sio Silica has proposed extracting 1,360,000 tonnes of sand per year for 24 years. This
corresponds to a total extraction of 32,640,000 tonnes.

32,640,000 tonnes

1,000,000 tonnes
Mt

X 100 = 1.02%
3,202 Mt
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4.3 Site characterization

7. As part of the site investigation, a constant-rate pumping test was conducted at well Bru 95-7,
which is open across the Winnipeg Sandstone. As shown in Figure 1-4 and Figure 3-1 of the
Hydrogeology and Geochemistry Assessment Report and here in Figure 2, a relatively large
number of domestic wells in the vicinity of Bru 95-7 were identified from the Manitoba
provincial database. In the response to RMSF-IR-011 it is confirmed that only three of these
wells were monitored during the pumping test, Obs 23901, Obs 66124 and Obs S1. Obs 23901
and Obs 66124 are open across the Red River Carbonate Formation and are located 660 m and
491 m from the pumping well, respectively.

Only Obs S1 is open across the same formation as the pumping well and it is located 960 m
from the pumping well. It is indicated in the response to RMSF-IR-011 that well Obs S1 is a
geoexchange well. The yellow dots in Figure 2 denote the locations of wells indicated the water
well database as being open across the Winnipeg Sandstone. It is not indicated in the report
whether Obs S1 was the nearest accessible domestic well in the Winnipeg Sandstone.

12
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Figure 2. Map of existing groundwater users, colour-coded by aquifer
(Excerpt from AECOM, 2021b, Figure 1-3)
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8. Although it is indicated on Page 29 of the Hydrogeology and Geochemistry Assessment Report
that a step test was conducted at the pumping well Bru 95-7 prior to the constant-rate pumping
test, no data or analyses are reported. It is indicated that “Evaluating the hydraulic efficiency
of the pumping well was not part of the scope of work.” It is unfortunate that the data from the
step test were not analyzed. In my experience, distance-drawdown analyses provide the most
reliable estimates of the bulk-average transmissivity. As shown in the distance-drawdown plot
reproduced from Appendix E shown here in Figure 3, the data from only three observation
wells were considered in the proponent’s estimation of the representative bulk-average
transmissivity of the Winnipeg Sandstone. This is important here because the transmissivity of
the Winnipeg Sandstone is the key parameter for the prediction of the propagation of the effects
of pumping.

9. The data from step drawdown tests can frequently be used to identify additional well losses so
that the drawdowns from the pumping well can be treated as if the well was another observation
well. The data from the step test may have provided valuable insights explaining the relatively
low efficiency of the pumping well (the observed drawdown at the end of pumping of about
32.5 m is about double that inferred from the distance-drawdown analysis).

It is suggested on Page 31 of the Hydrogeology and Geochemistry Assessment Report that the
“excess drawdown” in the pumping well was due primarily to residual drilling mud in the sand
pack and surrounding formation. This does not appear to be consistent with the text on Page 26
of the report, which indicates that an extensive development effort was undertaken prior to
conducting the constant-rate pumping test.

14
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Figure 3. Distance-drawdown analysis for Bru 95-7 pumping test
Adapted from AECOM (2021; Appendix E.2)
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10. The analytical models used to match the observations from the Bru 95-7 pumping test are the
based on the Theis (1935) model of an ideal confined aquifer. Among the most important
assumptions of the Theis solution is that the aquifer is homogeneous. Some of the results of
the analyses listed on Table 3-C of the Hydrogeology and Geochemisiry Assessment Report
are consistent with this assumption, while others are not. The transmissivities estimated from
matching the observation well drawdowns with the Theis solution and the Cooper and
Jacob (1946) straight-line analysis are consistent, as they should be when applied in a
consistent manner. In contrast, the matching of the pumping well drawdowns with the Theis
solution yields a transmissivity that is about half of the value estimated for the observation
wells. The transmissivity estimated by matching the observed pumping well drawdowns with
the Theis (1935) solution is not reliable here, as the analysis is affected by additional well
losses. As shown in Figure 4 here, the Cooper-Jacob analysis effectively filters the additional
well losses and the transmissivity estimated for the pumping well is consistent with the
observation wells.
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Figure 4 Inference of additional well losses in Bru 95-7
Adapted from AECOM (2021; Appendix E.2)
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11. The responses observed following the end of pumping are complex. In an ideal confined
aquifer, the recovery data for the pumping well and observation wells should eventually
approximate a single straight line that approaches the asymptotic value of zero residual
drawdown as /1’ approaches a value of 1.0 (indicated by the red circle in Figure 5). The data
satisfy neither of these conditions. The fact that the recovery records approach values of zero
drawdown for values of /¢’ of about 9, 20 and 25 rather than 1.0 suggests that the drawdown
cone at the end of pumping is replenished by a source of water in addition to confined storage.
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Figure 5. Recovery analysis for the Bru 95-7 pumping test
Adapted from AECOM (2021; Appendix E.2)
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12. The additional source of water that is inferred from the recovery portion of the pumping test
may be leakage across the Winnipeg Shale. A drawdown of 2.8 m was observed at the vibrating
wire piezometer in the shale (Bru 95-8 VW3). Drawdowns in the Red River Carbonate
Formation were observed during the pumping test. Variable, but detectible, drawdowns (s) at
the end of the pumping test are estimated from the hydrographs.

Bru 96-2: s=0.18 m

Bru 95-5: s =0.4 m

Bru 95-8 (VW2):s=12m
Bru 95-8 (VW1): s=03 m

The properties of the Winnipeg Shale are important with respect to the assessment, as this unit
controls the hydraulic connection between the Winnipeg Sandstone and the Red River
Carbonate. The report provides conflicting assessments of the Winnipeg Shale. It is indicated
on page 32 of the report that in the area of proposed operations the Winnipeg Shale is “an
effective hydraulic barrier to interaction™ between the Winnipeg Sandstone and the Red River
Carbonate. However, it is indicated on Page 60 of the Hydrogeology and Geochemistry
Assessment Report that the shale “is not well understood” and that its thickness is variable,
ranging in thickness from 1 m to 24 m (citing Stantec, 2019). Only one slug test was conducted
in the Winnipeg shale (Bru 95-9) and the vertical hydraulic gradients reported on Page 32 of
the Hydrogeology and Geochemistry Assessment Report are based on only one monitoring
located in the shale (Bru 95-8 VW3). In my opinion, there is limited evidence to support the
conclusion that the shale is an effective hydraulic barrier between the sandstone and the shale.

13. The interpretations of the vertical hydraulic gradients and directions of vertical groundwater
flow on Pages 64-65 of the Hydrogeology and Geochemistry Assessment Report are consistent
with the values reported on Table 5-B. However, they are not consistent with the sign
convention for the gradient adopted in Figures 5-12 to 5-14.

GO05SA003 — GO50SA013 [GO5SA013] (Figure 5-12)

e  GO5SAO003 is the upper well, open in the Red River Carbonate.

e GO50SAO013 is the lower well, open in the Winnipeg Sandstone.

e The water levels in GOSSA003 are almost always lower than in GO50SA013. Therefore,
the hydraulic gradient is negative, not positive as indicated in Figure 5-12. Vertical
groundwater flow should almost always be upwards.

GOS5SA014 — GO50SA015 [GOSSAO015] (Figure 5-13)

e GO05SAO014 is the upper well, open in the Red River Carbonate.

e GO5SAO0IS is the lower well, open in the Winnipeg Sandstone.

e The water levels in GO5SA014 are always higher than in GOSSAO015. Therefore, the
hydraulic gradient is positive, not negative as indicated in Figure 5-13. Vertical
groundwater flow should always be downwards.
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G050J163 — GO50J175 (Figure 5-14)

e (G050J163 is the upper well, open in the Red River Carbonate.

e (G050J175 is the lower well, open in the Winnipeg Sandstone.

e The water levels in GO50J163 are always higher than in GO50J175. Therefore, the
hydraulic gradient is posifive, not negative as indicated in Figure 5-14. Vertical
groundwater flow should always be downwards.

G050J176 — GO50J177

Hydrographs for the fourth pair of wells listed on Table 5-B, G050J176 and G050J177, were
not included in the Hydrogeology and Geochemistry Assessment Report. The hydrographs
have been included in the response to RMSF-OR-013. Contrary to what is suggested on
Table 5-B, the vertical hydraulic gradient at this location is generally not neutral. The data
shown in the hydrograph suggest that during the spring the water level in G050J177 was higher
than in GO50J176, while through the summer and fall of 2020 the water level in G0O50J176 was
higher. These data suggest that the vertical hydraulic gradient changes direction during the
year.

14, It is indicated on Page 66 of the Hydrogeology and Geochemistry Assessment Report that the
difference between water levels in the Red River Carbonate Formation and the Winnipeg
Sandstone Formation suggest that the two aquifers are “not highly interconnected in the
immediate vicinity of the observation wells listed on Table 5-B”. The data that are presented
do not support this suggestion. Inspection of Figures 5-12 through 5-14 suggests there is a
direct connection between the two aquifers. In the case of wells GO5SA003 and GO50SA013
(Figure 5-12), the water levels in the two wells are nearly identical. In the cases of wells
GO5SA014/G050SA015 and G050J175/G050J163 (Figure 5-13 and Figure 5-14), the trends
in the water levels are similar and the daily fluctuations in the records in the two wells at each
location track each other closely.

The data suggest it is likely that the natural variability in the thickness/spatial extent and

hydraulic properties of the Winnipeg Shale are the most important contributors to the exchange
of water between the two aquifers.

Vivian Sand Extraction Project



@ S.S. PAPADOPULOS & ASSOCIATES, INC.

4.4 Groundwater modelling

15. The groundwater model includes single layers representing the Red River Carbonate (model
layer 4) and the Winnipeg Shale (model layer 5). In my experience, where carbonate rocks are
the uppermost rocks, it is typical to encounter an interval of weathered rock that has properties
quite distinct from the underlying rock. It is generally appropriate modelling practice to
incorporate a separate layer representing the top-of-rock zone.

16. I concur that recharge is a key driver of the regional flow balance. Referring to Table 6-B of
the Hydrogeology and Geochemistry Assessment Report, | note that recharge accounts for 98%
of the simulated inflows to the groundwater model. Calibrated hydraulic conductivity values
are reported on Table 6-C and calibrated recharge rates are reported on Table 6-D. The
recharge rates and vertical hydraulic conductivities of the surficial sediments are directly
correlated and cannot be estimated independently. The reporting does not include any
indication of how the correlation between hydraulic conductivity and recharge has been
addressed in the analyses.

17. In my opinion, it is possible that the recharge over the model area is overestimated. It is
indicated on Page 73 of the Hydrogeology and Geochemisiry Assessment Report that the
recharge is related to the mean annual precipitation at the Ostenfeld climate station for
1981-2020, 639 mm. Depending on the source, it appears that the average annual precipitation
near Winnipeg is substantially less, between about 450 mm and 520 mm (see for example,
(https://weather-and-climate.com/average-monthly-precipitation-Rainfall-
inches.winnipeg.Canada and https://www.weather-atlas.com/en/canada/winnipeg-
climate#snowfall). Referring to the excerpt from the Atlas of Canada reproduced here in
Figure 6, the average annual precipitation over the study area is about 21 inches (530 mm).

A simplified analysis of the precipitation surplus (Precipitation — Evapotranspiration), which
represents the maximum amount of water that is available to recharge the water table, has been
developed with the Thornthwaite-Mather analysis. According to the results of my calculations
shown in Figure 7, the average annual surplus is about 130 mm. The implied annual
evapotranspiration from the Thornthwaite-Mather analysis is 400 mm, which is roughly
consistent with the average annual value of 450 mm mapped in Morton (1975) [see Figure 8].

The recharge rates applied for the Birds Hill and Sandilands areas of the groundwater model
are substantially larger than 130 mm (250 mm/yr and 189 mm/yr, respectively). Specification
of too high recharge rates will have the effect of attenuating the simulated effects of the
proposed development. In my opinion, it is appropriate practice to obtain water budgets from
the Engineering Climate Services of Environment Canada for several climate stations around
the study area (ec.scg-ecs.ec(@canada.ca).
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Figure 6. Average annual precipitation (inches)
Reproduced from Atlas of Canada (Meteorological Division, Department of Transport, 1957)
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Figure 7. Simplified Thornthwaite-Mather analysis to estimate the average annual surplus
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Figure 8. Average annual evapotranspiration (mm)
(Reproduced from Morton, 1975)
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18. A scatterplot comparing the model results against the targets for the steady-state calibration
is presented in Figure 6-2 of the Hydrogeology and Geochemistry Assessment Report and
reproduced here in Figure 9. In my opinion, the scatterplot does not provide a convincing
demonstration that the model has been adequately calibrated. I base my opinion on the
following observations.

e No distinction is made between the reliability of the water levels that are used as targets.
Average water levels estimated for dedicated observation wells installed for the project
and the wells from the Manitoba Provincial Monitoring Program should be assigned
higher weights in the calibration. In terms of the graphical presentation, the symbols for
these wells should be prominent.

e As shown in Figure 9, the model exhibits a clear bias to overpredict water levels. The
mean residual is 3.27 m.

e Asindicated by the red dashed lines added in Figure 9, at the location of any particular
target it appears that the mismatch of the model is likely on the order of +£15 m. It may be
debated that the Root Mean Square Error (RMSE) is a better measure of the local
mismatch than the range of the errors estimated here by eye. Acknowledging this, it is
still important to note that for this model the RMSE of 5.46 m is relatively large
compared to the anticipated effects of the proposed operations.

e Although the Normalized Root Mean Square Error (NRMSE) is frequently adopted as a
measure of the model goodness-of-fit, it is important to note that it is open to
mis-application. In particular, the value of the NRMSE depends on the interpreted range
of the observed water level targets. The NRMSE is defined as:

NRMSE (%) = e x 100
P Range of Observations

Noting that the reported RMSE is 5.46 m and the reported NRMSE is 1.70%, the
back-calculated Range of Observations is 321.2 m. As shown in Figure 9, the range of the
observations is more likely 125 m. With this range the NRMSE is re-calculated as 4.3%.
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Figure 9. Scatterplot for the steady-state model calibration
Adapted from AECOM (2021b; Figure 6-2)
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19. It is indicated on Page 72 the Hydrogeology and Geochemisiry Assessment Repori that at lower
elevations, the calibrated steady-state groundwater model simulates groundwater levels that
are higher than observed. The mismatch near Winnipeg is attributed to increased groundwater
use in the area east of Winnipeg that is not accounted for in the modelling analysis. Based on
my examination of Figure 6-3, the mismatch along the Red River is more suggestive of a
problem with the model structure. As shown in the excerpt from Figure 6-3 shown here in
Figure 10, there is an area close to Winnipeg where the simulated water levels are more than
10 m lower than observed (red circles; observed — simulated > 10 m). North of this area there
is an area close to Red River Floodway where the simulated water levels are more than 10 m
higher than observed (pink circles; observed — simulated <- 0 m). The large positive and
negative residuals suggests that the boundary conditions may not be assigned appropriately.

/| levels-more-than-
| 10-m-too-high¥]

| Simulated-water-
levels-more-than-
10-m-too-low9

Figure 10. Detail of calibration residuals near Winnipeg
Excerpt from AECOM (2021b; Figure 6-3)

26

Vivian Sand Extraction Project



@HID ss PAPADOPULOS & ASSOCIATES, INC.

20. 1t is indicated on page 73 of the Hydrogeology and Geochemistry Assessment Report that at
distances greater than 300 m the groundwater model simulates smaller drawdowns than were
observed during the pumping test. This is highlighted in the comparison between observed
and simulated drawdowns at the end of the pumping test. The drawdowns have been
estimated from Figure 6-4. The results shown here in Figure 11 suggest that there is a
systematic underestimation of the drawdowns at more distant locations in the Winnipeg
Sandstone. This has important implications with respect to the impact assessment, as it is an
indication that potential impacts on neighboring private wells may be underestimated.
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Figure 11. Comparison of observed and simulated drawdowns for the Bru 95-7 pumping test
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21. Limited data are available to assess whether representative values of the hydraulic
conductivities of the Winnipeg Sandstone and the Red River Carbonate have been inferred
through model calibration. As shown here in Figure 12, although the value of the hydraulic
conductivity of the Winnipeg Sandstone specified in the groundwater model is consistent with
the estimates obtained from the two slug tests, it is substantially lower than the value inferred
from the pumping test. The hydraulic conductivity of the Red River Carbonate specified in the
groundwater model is within the range of the two estimates obtained from slug tests, but the
most important conclusion that might be drawn from the comparison is that the two slug test
estimates vary by a factor of about 25.

Slug tests

Bru 95-7
pumping test

Model
calibration |

‘ () Winnipeg Sandstone
. 9P Red River Carbonate |

llLill L | | | I I | L L | I TR T — - -

G P

1x10°°

III|I| T T iIIIII| 1 U | P A N O

1x10° 1x10™ 1x10°

Estimated hydraulic conductivity (m/s)

Figure 12. Summary of hydraulic conductivity estimates
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22. Certain other aspects of the presentation of the calibrated aquifer properties in Section 6.9.3
are not clear in the documentation.

e Referring to Figure 5-4 of the Hydrogeology and Geochemistry Assessment Report, the
Lower Shale/Precambrian Bedrock is represented with a model layer that extends to an
elevation of 0.0 m (i.e., mean sea level). The model layer is assigned a hydraulic
conductivity that is 7 orders of magnitude less than the overlying Winnipeg Sandstone. It
was not clear from documentation what data were available to constrain the assignment
of the hydraulic conductivity of the Lower Shale/Precambrian bedrock. Details for
supporting the specification of the of the hydraulic conductivity of the Lower
Shale/Precambrian bedrock are provided in response to RMSF-IR-014.

“It is acknowledged that the hydraulic properties of these very deep units are poorly
constrained, but they are not likely important to the conclusions and recommendations of
the Hydrogeology and Geochemistry Assessment given their depth and likely low
permeability in comparison to the overlying units.”

e The basis for assigning the vertical hydraulic conductivities of the stratigraphic units was
not indicated in the documentation. In the response to RMSF-IR-014 it is indicated that
with the exception of the Red River Carbonate, a vertical anisotropy ratio of 1:10 was
simply assumed. It is also indicated in the response that sensitivity analyses were not
conducted to assess the significance of the vertical hydraulic conductivity with respect to
the model calibration and predictions. It is not clear whether the vertical hydraulic
conductivities specified in the groundwater model have an important influence on the
prediction of potential impacts of the development. Of greater significance is the
potential large-scale change in the properties of the Red River Carbonate and the
Winnipeg Sandstone arising from collapse of the intervening shale.

e Inresponse to RMSF-IR-014 it is indicated that although a sensitivity analysis with

respect to values of the specific storage was not conducted, the results “are relatively well
constrained by literature values”.
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4.5 Impact assessment

23. For the case of 0% re-injection, the pumped water is simply removed from the model. From
the perspective of the impact assessment, this simulation will yield worst-case results, that is,
it will have the effect of exaggerating the potential impacts.

24, Referring to the response to RMSF-IR-015, it is my understanding that the re-injection of
groundwater is not explicitly simulated. Instead, for the case of 50% re-injection an “effective”
pumping rate equal to about half the extraction rate from the equivalent well at the center of a
cluster is specified. The relatively small difference between 550 USgpm/2 and the rates of
265 USgpm and 275 USgpm cited in the response to RMSF-IR-015 reflects the residual
moisture on the extracted sandstone.

25. Referring to Pages 5-6 and Figures 6-9 to 6-13 of the Hydrogeology and Geochemistry
Assessment Report, the limits of groundwater impacts are defined as the 1.0 m drawdown
contour. It is indicated that changes in groundwater levels of this magnitude are similar to those
experienced due to natural seasonal variability. This interpretation should be confirmed with a
review of the magnitudes of the natural fluctuations in the water levels in the wells in the
Manitoba groundwater monitoring program within the model area (Figure 6-1).

26. The predictions shown in Figure 6-7 of the Hydrogeology and Geochemistry Assessment
Report should correspond to Scenario 4 (p. 74) and the predictions shown in Figure 6-8
should correspond to Scenario 5. However, the same pumping histories are shown in
Figures 6-7 and 6-8. The following correction is issued in the response to RMSF-IR-016.

The pumping history shown on Figure 6-8 does not reflect the pumping history simulated by
Scenario 5. This graph should reflect pumping rates that follow a similar temporal pattern fo
those shown, but vary in magnitude from approximately 280 US gpm to 0 US gpm seasonally
as illustrated in Appendix H of the Hydrogeology and Geochemistry Assessment Repori.

27. Mining is assumed to have no effect on the properties of the Winnipeg Sandstone, either
during or after pumping. The basis for the assumption is presented in the response to
RMSF-IR-017.

The project proposes to remove a very small proportion of the overall volume of sand in the
Winnipeg Sandstone aquifer and will leave residual water-filled voids where the sand has
been extracted. It is understood that this will increase the overall storativity of the aquifer as
the effective porosity of the water-filled void will be 100%. Between the voids, the sandstone
aquifer will not be disturbed by mining and will remain intact. Local hydrogeological
properties (e.g., hydraulic conductivity and storativity) will be quite variable depending on
whether measurements are collected within a water-filled void or within the intact aquifer
between the voids. However, the scale of the project is regional, and the response of the
aquifer to sand removal will be governed by regional aquifer properties as measured at the
scale of the Representative Elementary Volume (REV), as the source of recharge is from both
surface and distal inputs near the Sandilands Complex east of the project.
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Reasonable efforts were undertaken to simulate the effects of sand extraction and
groundwater reinjection on the aquifer and adjacent well users. Similar to other
conventional underground mining projects, it is not possible to directly measure the magnitude of
any change in aquifer properties prior to completion of mining. The numerical groundwater model
developed for this assessment implemented time-variant changes in hydraulic properties around the
production wells, in an effort to simulate the response of the aquifer to sand extraction.

The assumption that between the voids created by mining the Winnipeg Sandstone aquifer
will not be disturbed by mining and will remain intact is a very strong assumption. While
there is no evidence that sand extraction will lead to widespread collapse of the Winnipeg
Sandstone and the rock units that overlie it, there is no evidence that this possibility can be
discounted outright. In the response to RMSF-IR-017 it is indicated that the scale of the
project is regional. It is possible that the scale of the impacts of sandstone mining will also be
regional in scale. In the response to RMSF-IR-005 reference is made to pilot testing.
However, no descriptions of the pilot testing are presented and there are no indications as to
whether displacements of rock unit were measured during the testing. Although it may not be
possible to directly measure the magnitude of any change in aquifer properties prior to
completion of mining, it is certainly possible to measure ground movements and changes in
groundwater conditions around the site during operations.

In the response to RMSF-IR-018 it is indicated that the areas with the potential for
degradation of the Winnipeg Shale are estimated to be 188 ha (Year 0) to 691 ha (Years 1
through 4), “based on the simplified assumptions taken during groundwater modelling”.
These areas are sufficiently large to support detailed monitoring, which is the only real way
to test the assumptions incorporated in the analyses. As the center of production shifts
through time, the extent of zone of degraded shale is assumed to expand. Referring to the
excerpt from Figure 6-5 of Hydrogeology and Geochemistry Assessment Report, shown here
in Figure 13, the extent of the degraded shale is assumed to extend 200 m beyond the limits
of the 2025 wells, It is indicated in the response to RMSF-IR-018 that the extent of the
degraded zone will be “validated during operations™. This validation will be essential to
demonstrate that the effects of mining are understood, controllable and limited to the Project
Site Area.

(8]
—
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Figure 13. Well clusters activated during 2025
Adapted from AECOM (2021b; Figure 6-5)
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28. In theory, it should be feasible to conduct a back-of-the-envelope check on the results for the
steady-state analysis of Scenario 3 (0% re-injection, no degradation of Winnipeg Shale).
Referring to Table 6-1, steady-state drawdowns of 0.9 m and 0.0 are reported for GO5SA014
and G050J163, respectively. The Theis (1935) solution is applied here with the parameter
values listed on Table 6-C, assuming an aquifer thickness of 21.1 m and specifying the
approximate radial distances between 30-10-8E1 and G05SA014 and G050J163. It is not clear
why the results of the groundwater model are so much smaller than those estimated with the
Theis solution. My expectation is that the steady-state analysis would provide conservative

upper-bound estimates on the drawdown.
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Figure 14. Results of simplified analysis of the transient response to pumping
near well 30-10-8E1
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29. It is not clear that the predictions of transient drawdowns are consistent with the results of the
steady-state analyses presented in the Hydrogeology and Geochemistry Assessment Report. To
compare the results between the scenarios, I have identified the time when pumping is closest
to observation well 20-10-8E1 and extracted the results for well 20-10-8E1 from Table 6-1,
Figure 6-7 and Figure 6-8. For the transient scenarios, the drawdowns listed below are
estimated as the maximum drawdowns from the figures. Comparing the results of Scenarios 1
and 2, and Scenarios 4 and 5, it appears that the drawdowns scale with respect to the amount
of re-injection. However, I cannot reconcile the differences in the magnitudes of the
drawdowns for steady-state and transient conditions. It is physically realistic to expect the
steady-state results to provide a conservative upper bound on the potential drawdowns;
however, the reported steady-state drawdowns are small fractions of the transient results.

Scenario Winnipeg Sandstone Red River Carbonate
drawdown drawdown
(m) (m)

1

0% re-injection
Shale degradation
Steady-state

2

50% re-injection
Shale degradation
Steady-state

3

0% re-injection
No shale degradation
Steady-state

4

0% re-injection
Shale degradation
Transient

5

50% re-injection
Shale degradation
Transient

0.9 0.9

0.4 0.4

1.2 0.9

18.4 6.2

9.2 3.0
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Section 5
Summary of peer review findings

The Rural Municipality of Springfield (RM of Springfield) has retained me to advise the
municipality on the proposed groundwater aspects of the Vivian Sand Project to be developed by
Sio Silica (previously CanWhite Sands Corp.). My role as hydrogeology peer reviewer for the
RMSF involves identifying issues of potential concern for the RM of Springfield. These issues
will be conveyed to the Manitoba Clean Environment Commission, which will in turn advise the
Province of Manitoba. The ultimate decision to approve the proposal, and the conditions that may
be attached to that approval, rest with the Province.

1. The material presented in Hydrogeology and Geochemistry Assessment Report does not
alleviate my concerns that the site investigations have not adequately characterized the
essential elements of the site and the potential impacts to groundwater resources in the RM of
Springfield.

I~

Creating a slurry of the Winnipeg Sandstone and extracting silica sand is expected to result in
the development of horizontal arrays of “rooms and pillars” in the Winnipeg Sandstone.
Referring to the response to RMSF-IR-010, the “rooms” refer to the combined voids created
at each well cluster, and the “pillars” refer to zone of intact sandstone between the well clusters.
Reference is made in the response to the loss of strength of the sandstone. Elsewhere in the
responses, the proponent refers to pilot testing that has been conducted but there is no
indication of whether the loss of strength was assessed during the pilot testing. It is indicated
in the response to RMSF-IR-009 that “Some collapse of the overlying strata may occur but
collapse is expected to be limited and not to spread to the surface.” It is not clear from the
project documentation whether this is an assumption, or data have been collected and analyzed
to support this expectation. In the absence of data, it may be more appropriate to assume that
the operations will result in a mass of loose sand with the potential for progressive, large-scale
collapse of the overlying strata.

3. Isupport the indication that the following additional formal documents will be prepared:

Waste Characterization and Management Plan;
Groundwater Monitoring and Impact Mitigation Plan;
Water Management Plan; and

Progressive Well Abandonment Plan.

4. 1 support the indication that although the complete project has an anticipated lifespan of 24
years, the current proposal will extend only for 4.5 years (nominally half of 2021, and 2022
through 2025). This will provide an opportunity to assess the impacts of mining and the annual
rehabilitation prior to the full scale-up of operations. I recommend that a formal report on the
first year of performance during operations also be required.
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5. If the proposal is approved, a detailed monitoring program will have to be implemented to
ensure that widespread collapse of the units overlying the Winnipeg Sandstone is not
occurring. The monitoring program will have to include an early-warning system that will halt
operations if widespread collapse does occur and propagates to the ground surface.

The monitoring program required to validate the assumptions of the analyses must include
monitoring of groundwater levels in the Winnipeg Sandstone, the Carbonate Aquifer, and
detailed geotechnical monitoring of ground movements.

6. The practices adopted for well abandonment will be of particular concern for this project, as
the wells will extend across and may connect the otherwise isolated Red River Carbonate and
Winnipeg Sandstone. In my experience, improperly abandoned wells have acted as preferential
pathways for the migration of surface contamination into deeper aquifers. It is suggested on
Page iv of the Executive Summary of the Vivian Sand Extraction Project — Environmental Act
Proposal that well drill cuttings may be included in the materials used to seal wells. It is also
suggested on Page vii that calcified sand (“overs”) may be used in well sealing activities. I
caution against using drill cuttings and “overs™ for this purpose. Wells should be sealed with
bentonite and/or grout to surface to ensure that over the long term they can never act to connect
the two aquifers. Furthermore, wells that are no longer in operation should be sealed in a
continuous abandonment program rather than being left as open holes until groups of wells are
abandoned.
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Section 6
Signature page

This report was prepared by Mr. Christopher J. Neville, M.Sc., P.Eng., Chief Hydrogeologist of
S.S, Papadopulos & Associates, Inc.

January 12, 2023
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CHRISTOPHER J. NEVILLE, M.Sc., P.ENG.

Chief Hydrogeologist

AREAS OF EXPERTISE
= Quantitative Interpretation of
Hydrogeologic Data

=  Groundwater Flow Modeling
=  Solute Transport Modeling

SUMMARY OF QUALIFICATIONS

Mr. Neville directs the Canadian operations of S.S.
Papadopulos & Associates, Inc. from its Waterloo, Ontario
office. His primary area of expertise is the quantitative
analysis of groundwater flow and solute transport. He
synthesizes hydrogeologic data, evaluates groundwater
resources, develops regional and site-scale analyses of
groundwater flow and solute transport, and evaluates
remedial measures.

Mr. Neville has developed and documented large-scale three-
dimensional numerical models for industrial, mining, and
government clients, and has reviewed numerous site-specific
hydrogeologic analyses and groundwater modeling codes.
He has extensive experience in the development of work
plans for groundwater projects and in directing groundwater
modeling studies. He serves as a senior peer-reviewer and
provides technical support for litigation. Mr. Neville is actively
involved in the development of professional short courses in
the interpretation of pumping tests and groundwater
modeling, and he has assisted in teaching graduate courses
at the University of Waterloo.

REPRESENTATIVE EXPERIENCE
INTERPRETATION OF HYDROGEOLOGIC AND GEOCHEMICAL DATA

* Hanford Nuclear Reservation, Washington —
Provided senior technical review of the interpretation of
slug tests in the 100 Area, the FR 3 area, and the BC 5

Peer review

Litigation Support and Expert
Testimony

Professional Instruction

YEARS OF EXPERIENCE: 30+

EDUCATION

MSc, Earth Sciences (Hydrogeology),
University of Waterloo, 1992

MEng, Course work for Geotechnical
Engineering, University of Alberta,
1985-1987

BEng, Civil Engineering, McGill
University, 1985

REGISTRATIONS

Professional Engineer
Ontario (PEQ) #100013705

Manitoba (EGM) #48048

PROFESSIONAL HISTORY

S.S. Papadopulos & Associates, Inc.,
Senior-Staff Hydrogeologist to Chief
Hydrogeologist, 1993 —1996, 1999 to
present

Conestoga-Rovers & Associates, Inc.
Senior Hydrogeologist, 1998

Klohn-Crippen Consultants Ltd.
Senior Hydrogeologist, 1997

University of Waterloo
Dept. of Earth Sciences, Research
Assistant, Research Associate in
Hydrogeology, 1987-1992

area. Provided technical review of the design and testing program for groundwater withdrawal wells
inthe 200 ZP 1 area. Reviewed the results of preliminary step drawdown tests of well EW 1. Directed
and reviewed the interpretation of well development data and slug testing (100-Area). Interpreted
step test and constant-rate pumping test data. Provided internal senior review of probabilistic
analyses of horizontal and vertical groundwater velocity in the 100 Area. Directed, reviewed and
documented the interpretation of RUM aquifer tests. Directed the interpretation of Cr (VI) column
data and the development of nonequilibrium transport models to predict the progress of remediation.

* Reid Gardner Generating Station, Moapa, Nevada - Developed and documented the technical
approach for estimating horizontal and vertical hydraulic gradients from monitoring data collected at
the Reid Gardner Generating Station (RGS) site. Applied an extended version of Darcy's Law to

accommodate variations in water density.

* Onondaga, New York — Developed a solute-transport analysis to estimate Darcy flux through

lakebed sediments from concentration profiles.
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Chief Hydrogeologist Page 2

= Region of Waterloo, Middleton Street Well Field — Interpreted hydraulic testing data for a municipal
well field in fractured-karstic rock.

= Schlage Lock Company, Colorado Springs, Colorado — Maodified and applied an axisymmetric
finite-difference model for the interpretation of aquifer pumping tests.

= Chem-Dyne Site, Hamilton, Ohio — Developed and applied models for the interpretation of
stepped-rate aquifer tests.

= Texas-Eastern Gas Transmission Company, Houston, Texas — Prepared a closure plan for a
pump-and-treat remediation system of a BTEX plume in fractured porous-media.

SENIOR PEER REVIEW

= Hanson Brick Co., Oakville, Ontario, Canada — Provided senior peer review for the Region of
Halton for the assessment of a proposed shale quarry.

= Nelson Quarry, Burlington, Ontario, Canada — Provided senior peer review for the Region of
Halton for the assessment of a proposed expansion of a dolostone quarry.

= Ontario Ministry of the Environment — Served on the peer review panel for the development of
guidance documents for Source Water Protection.

= Credit Valley, Toronto and Region, and Central Lake Ontario Conservation Authority (CTC)
Source Water Protection Region, Canada — Served as senior peer review for the development
of water budget studies and water quantity risk assessment.

= Lake Erie Source Water Protection Region, Canada — Served on a peer review panel for the
development of water budget studies and water quantity risk assessment for the Long Point, Kettle
Creek, and Catfish Creek Conservation Authorities.

= York-Peel-Durham-Toronto (YPDT) Oak Ridge Moraine Groundwater Model, Ontario, Canada
— Provided senior peer review for the development and application of a large-scale regional
groundwater flow model of the Oak Ridge Moraine area.

= Waste Management Canada Richmond Landfill, Ontario, Canada — Provided senior peer review
for the analysis of the impacts of landfill expansion.

= Arkell Spring Grounds, City of Guelph, Ontario, Canada — Provided senior peer review in the
analysis of impacts of increased water takings.

= Vancouver Wharves Berth 1 Site, Canada — Provided senior peer review for the modeling of
measures to remediate groundwater contaminated with heavy metals.

= CH2M HILL-Canada, Alder Creek Groundwater Study, Region of Waterloo — Provided senior
peer review in the development of the Alder Creek regional groundwater flow model.

= Region of Waterloo Ontario, Canada — Reviewed the delineation of capture zones for municipal
supply wells in the Waterloo Moraine.

= Smithville Phase IV, Ontario, Canada — Reviewed groundwater-flow and solute-transport models
for the evaluation of remedial alternatives for the Smithville PCB contamination site.



@) s.S. PAPADOPULOS & ASSOCIATES, INC.

CHRISTOPHER J. NEVILLE, M.Sc., P.ENG.
Chief Hydrogeologist Page 3

GROUNDWATER FLOW MODELING FOR WATER RESOURCES DEVELOPMENT AND PROTECTION

= Region of Waterloo, Ontario — Directed the groundwater modeling to support the updated
characterization of the Middleton Street wellfield.

» Region of Waterloo, Ontario — Directed the groundwater modeling to support increased takings
from the Blair Road wellfield.

« Region of Waterloo, Ontario — Directed the development of a groundwater model to support an
application for additional water takings in the Cambridge East area.

= Itapua, Paraguay — Directed the development of a regional groundwater flow model of the Guarani
transboundary aquifer for the region adjacent to the Parana River in eastern Paraguay.

* Prey Veng and Svay Rieng Provinces, Cambodia — Directed the development of a regional
groundwater flow model of southeastern Cambodia for the evaluation of the feasibility of the
development of large-scale groundwater withdrawals for irrigation.

» Town of Colgan, Ontario — Developed a regional groundwater flow model to delineate a wellhead
protection area for a proposed new municipal supply well.

= Region of Waterloo, Middleton Street Well Field — Directed the development of groundwater
modeling analyses to support the delineation of capture zones and the estimation of the sustainable
yield of the well field.

= Region of Waterloo, Greenbrook Well Field — Developed analyses to predict water-level
recoveries following the shutdown of the well field.
= Region of Waterloo, Cedar Creek Groundwater Study — Directed the development of a

groundwater model to evaluate groundwater resources and to anticipate the potential effects of
large-scale gravel extraction.

» Region of Waterloo, Mannheim Well Field — Directed the delineation of capture zones for
municipal supply wells.

= Town of Marathon, Ontario — Directed the development of a groundwater model to delineate
wellhead protection areas for municipal wells.

« Denver, Colorado — Directed groundwater modeling to estimate potential inter-aquifer flows
during operation of a proposed geothermal system at the Colorado State Capitol.

= Itapua, Paraguay — Directed the development of a regional groundwater flow model of the Guarani
transboundary aquifer for the region adjacent to the Parand River in eastern Paraguay.

« Prey Veng and Svay Rieng Provinces, Cambodia — Directed the development of a regional
groundwater flow model of southeastern Cambodia for the evaluation of the feasibility of the
development of large-scale groundwater withdrawals for irrigation.
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GROUNDWATER FLOW AND SOLUTE TRANSPORT MODELING TO SUPPORT THE DESIGN AND EVALUATION
OF REMEDIAL MEASURES AT CONTAMINATED SITES

= SABIC (National Methanol Company) lbn Sina, Saudi Arabia — Developed the site conceptual
model and directed the analysis of the migration and fate of MTBE.

= Glenn Springs Holdings, Inc. (Occidental Chemical Corporation), Hyde Park Landfill, Niagara
Falls, New York — Directed the development of a large-scale groundwater model to evaluate
capture of contaminated groundwater and to optimize remedial actions. Assignments included the
development of work plans for data collection and interpretation, the supervision of hydraulic testing
and analysis, and supervision of groundwater modeling.

= Gurabo, Puerto Rico — Directed numerical flow- and solute-transport modeling conducted to
evaluate the performance of a pump-and-treat system.

= Massachusetts Military Reservation, Cape Cod — Developed an analysis to predict the extent of
groundwater mounding due to the re-injection of treated groundwater.

= Schlage Lock Company, Colorado Springs, Colorado — Developed a groundwater model to
assist in the evaluation of alternative pump-and-treat designs for remediation of a PCE plume.

« Pacific Gas & Electric Company, California — Developed and documented a groundwater flow
and transport model for simulating the evolution of a plume of chromium-contaminated groundwater.
Developed and documented analyses for the evaluation of remedial pumping alternatives.

» Oregon Department of Environmental Quality, Portiand — Developed and applied a method of
analysis for optimizing the placement of recovery wells for remediation of a large plume of TCE-
contaminated groundwater and for protection of the City of Portland’s emergency water supply.

» Eastman Kodak Company, Rochester, New York — Assisted in the development of a regional
groundwater model that had automatic telescopic mesh refinement capabilities. Developed a user
manual for the model, and provided a training course to enable Kodak staff to evaluate proposed
remedial measures at the facility. Directed the updating of the model.

= Pyrite Canyon Group, California — Developed numerical air-flow and groundwater-flow models to
assist in the evaluation of remedial measures at the Stringfellow Acid Pits. Conducted analyses for
feasibility studies of remediation of shallow organic contamination, using dewatering and soil vapor
extraction. Developed analyses for evaluating the performance data from a horizontal well
constructed in fractured bedrock and for predicting the long-term efficacy of the well for plume
remediation.

TECHNICAL SUPPORT FOR THE GROUNDWATER ASPECTS OF INFRASTRUCTURE DEVELOPMENT

» Toronto Spadina Yonge Subway Extension — Provided peer review of dewatering requirements
and interpretation of hydrogeologic tests for the Steeles West and Finch West stations.

= Eglinton Crosstown LRT, Toronto — Conducted analyses to support the 30% design for the
proposed Bathurst, Dufferin, Caledonia and Keele Stations. Analyses included the interpretation of
hydraulic tests, estimation of groundwater pressures on Support of Excavation, estimation of
groundwater inflows to station box excavations and analytical and numerical modeling to support
the design of groundwater control measures. Assisted in the development of the work plan for
supplemental investigations to guide the estimation of dewatering requirements.

= San Manuel Band of Mission Indians, Highland, California —Developed a groundwater model to
assist in the evaluation of the potential effects of alternative methods of construction of the MWD
Arrowhead East tunnel on the water resources of the San Manuel Tribe. Conducted an extensive
follow-up studies to establish the model as a reliable tool for reconstructing past conditions and
predicting future changes in groundwater conditions in the vicinity of the San Manuel Indian
Reservation.
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LITIGATION SUPPORT

= Reko Diq Mine, Pakistan — Served as water resources expert to the government of Pakistan and
provided testimony at the International Centre for Settlement of Investment Disputes, London, UK
(ICSID Case no. ARB/12/1). Provided expert opinion of the predictions of potential declines in
groundwater levels the proposed Reko Diq project. Conducted independent analyses of the data
from 21 days of pumping in the Fan Sediments northwest of the proposed mine.

= Timbro Ranch, Colorado (Colorado Water Court consolidated cases 2013CW3144 and
2014CW3134 — Developed on behalf of Denver Water independent interpretations of data
collected during pumping tests to support a non-tributary water assessment.

» Pinnacle Heights Golf Course, Orangeville, Ontario — Provided expert opinion on the reliability of
groundwater modeling conducted to evaluate the potential impacts of irrigation pumping for a
proposed golf course.

= Thomson Facility, Marion, Indiana — Provided expert opinion on the groundwater velocity at the
site. The analysis was developed within a stochastic framework.

= Homestead Golf Course, Michigan — Reviewed the environmental impact of a proposed golf
course development adjacent to a sensitive river.

= Cities of Vaughn and Pickering, Ontaric — Evaluated the design calculations for proposed
municipal waste landfills having complex liners. Reviewed the methods for predicting leakage
through composite geomembrane liners, and reviewed the methods to predict the development of
groundwater mounds due to failure of leachate collection systems. Performed benchmarking of the
solute transport code POLLUTE.

= Duntroon Quarry Expansion, Singhampton, Ontario — Served as expert witness for the Niagara
Escarpment Commission for the assessment of hydrogeologic aspects of the proposed extension
of the Duntroon Quarry. Prepared expert witness reports and provided testimony for the Joint Board
under the Consolidated Hearings Act.

= Nelson Quarry Expansion, Burlington, Ontario — Served as expert witness for Halton Region for
the assessment of hydrogeologic aspects of the proposed extension of the Nelson Quarry. Prepared
expert witness reports and assisted counsel in preparation of cross-examination for the Joint Board
under the Consolidated Hearings Act.

= MAQ Highland Quarry, Singhampton, Ontaric — Directed the Experts Meeting and prepared the
Statement of Agreed Facts for the proposed MAQ Highland Quarry.
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HYDROGEOLOGY TRAINING

= Critical Thinking in Aquifer Test Interpretation — Developer and instructor of a professional short
course on hydrogeologic testing. The course has now been taught over 35 times in Canada, the
United States, Brazil and China.

= [nternational Ground-Water Modeling Center, Colorado School of Mines, Golden, Colorado —
Provided professional short courses in MT3D solute transport modeling.

= Environment Institute for Continuing Education — Developed and presented Internet-based
seminars.

= Midwest Geosciences — Presented short-course lectures. Developed and presented Internet-
based seminars on the interpretation of aquifer tests.

= Kingdom of Cambodia Ministry of Water Resources and Meteorology — Provided training for
groundwater modeling expertise in Cambodia.

= Eastman Kodak Company, Region of Waterloo — Developed and led training courses for site-
specific models and technology transfer.

LANGUAGES
French, Portuguese, Spanish

AWARDS AND HONORS
Citation for Leadership Recognition, National Ground Water Association, 2018
Graduate Scholarship, University of Waterloo, 1990
Citation for Reviewing Excellence, Water Resources Research, 2005

PROFESSIONAL SOCIETIES

International Association of Hydrogeologists
National Ground Water Association
American Geophysical Union

Canadian Geotechnical Society

American Society of Civil Engineers
International Mine Water Association

APPOINTMENTS
2007 — present: Co-Chair of the Kitchener-Waterloo Hydrogeology Seminar Series

2016 — 2017: Chair of the National Ground Water Association Groundwater Advisory Panel Group #2
(Stepwise modeling)

2015: Co-Technical Chair of the IAH-CNC Waterloo 2015 Hydrogeology Conference

2010 -2013: Canadian Geotechnical Society, Chair of the Hydrogeology Division

2006 - 2009: University of Waterloo, Department of Earth Sciences, Adjunct Lecturer

1999 - 2009: Canadian National Chapter of the International Association of Hydrogeologists, Vice

President
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PUBLICATIONS AND PRESENTATIONS
BoOoKs

Neville, C., and V. Bedekar, 2016. Chapter 17: Simulation of Flow and Transport in Fractured Rocks: An
Approach for Practitioners. in Groundwater Assessment, Modeling, and Management. M. Thangarajan
and V.P. Singh, eds. Boca Raton, FL: CRC Press, pp. 269-282.

Cohen, H., and C. Neville, 2006. Chapter 8: Fate, Transport, and Modeling of Perchlorate in Groundwater.
in Perchiorate: A Scientific, Legal, and Economic Assessment. 1% ed., E. Hagstrom, ed. Tucson, AZ:
Lawyers & Judges Publishing Company, pp. 267-294.

THESES

Neville, C.J., 1992. An Analytical Solution for Solute Transport with Multiprocess Nonequilibrium Sorption.
MS thesis: Department of Earth Sciences, University of Waterloo, Ontario.

PEER-REVIEWED JOURNAL PAPERS

Neville, C.J., 2022. Alternative Interpretation of the Pressure Front Displacement Pulse for Pumping Tests
in Confined Aquifers, Hydrological Processes, doi/10.1002/hyp.14744.

Neville, C.J, and C.B. Andrews, 2020. Containment of Sources of Groundwater Contamination: Analysis
of Mass Fluxes, Groundwater, vol. 58, no. 2, pp. 183 188.

Priebe, E.H., F.R. Brunton, D.L. Rudolph, C.J. Neville, 2019. Geologic Controls on Hydraulic Conductivity
in a Karst-Influenced Carbonate Bedrock Groundwater System in Southern Ontario, Canada,
Hydrogeology Journal, v. 27, no. 4, pp. 1291-1308.

Wang, X., and C.J. Neville, 2019. A Semi-Analytical Solution for the Transport of Solutes with Complex
Sequences of First-Order Reactions, Computers and Geosciences, v. 123, pp. 121-136.

Neville, C.J, and X. Wang, 2018. Analysis of solute transport from a source with finite leachable mass,
Groundwater, v. 56, no. 6, pp. 1002 1006.

Priebe, E.H., C.J. Neville, D.L. Rudolph, 2017. Enhancing the spatial coverage of a regional high-quality
hydraulic conductivity dataset with estimates made from domestic water-well specific-capacity tests,
Hydrogeology Journal, https://doi.org/10.1007/s10040-017-1681-2, 14 p.

Neville, C.J., 2017. Comment on “Automatic estimation of aquifer parameters using long-term water supply
pumping”, Hydrogeology Journal, v. 25, pp. 2207-2209.

Priebe, E.H., C.J. Neville, and F.R. Brunton, 2017. Discrete, High-Quality Hydraulic Conductivity Estimates
for the Early Silurian Carbonates of the Guelph Region, Ontario Geological Survey, Groundwater
Resources Study 16, 50 p.

Priebe, E.H., C.J. Neville, and F.R. Brunton, 2014. Evaluating the influence of geological features on
hydraulic conductivity variability in Early Silurian carbonate rock aquifers of the Guelph Region, in
Summary of Field Work and Other Activities 2014, Ontario Geological Survey, Open File Report 6300,
pp. 35-1 to 35-8.

Neville, C., 2013. Discussion of A Constant-Head Pumping Test Method Using Direct-Push Equipment for
In Situ Hydraulic Conductivity Measurements, by T. Kobayashi, N. Onoue, S. Oba, N. Yasufuku and
K. Omine, Géotechnique, v. 63, no. 6, pp. 525-527.

Neville, C., 2013. Discussion of Shape Factors of Cylindrical Piezometers in Uniform Soil, by V. Silvestri,
G. Abou-Samra, and C. Bravo-Jonard, Groundwater, v. 51, no. 2, pp. 168-169.

Neville, C., 2013. Discussion of Estimation of Degradation Rates by Satisfying Mass Balance at the Inlet,
by V. Batu, Groundwater, v. 51, no. 1, p. 8.

Neville, C., and G. van der Kamp, 2012. Using Recovery Data to Extend the Effective Duration of Pumping
Tests, Ground Water, v. 50, no. 5, pp. 804-807.
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Bedekar, V., C. Neville, and M. Tonkin, 2012. Source Screening Module for Contaminant Transport
Analysis Through Vadose and Saturated Zones, Ground Water, v. 50, no. 6, pp. 954-958.

Neville, C., and J. Zhang, 2010. Benchmark Analysis of Solute Transport with Multiaquifer Wells, Ground
Water, v. 48, no. 6, pp. 884-891.

Karanovic, M., C. Neville, and C. Andrews, 2007. BIOSCREEN-AT: BIOSCREEN with an Exact Analytical
Solution, Ground Water, v. 45, no. 2, pp. 242-245.

Neville, C., and C. Andrews, 2006. Containment Criterion for Contaminant Isolation by Cutoff Walls,
Ground Water, v. 44, no. 5, September-October, pp. 682-686.

Neville, C., and M. Tonkin, 2004. Modeling Multiaquifer Wells with MODFLOW, Ground Water, v. 42, no.
6, pp. 910-919.

Guyonnet, D., and C. Neville, 2004. Dimensionless Analysis of Two Analytical Solutions for 3-D Transport
in Groundwater, Journal of Contaminant Hydrology, v. 75, pp. 141-153.

Andrews, C., and C. Neville, 2003. Ground Water Flow in a Desert Basin: Challenges of Simulating
Transport of Dissolved Chromium, Ground Water, v. 41, no. 2, pp. 219-226.

Yager, R., and C. Neville, 2002. Review of "GFLOW 2000: An Analytical Element Ground Water Flow
Modeling System", Ground Water, v. 40, no. 6, pp. 574-576.

Neville, C., M. Ibaraki, and E. Sudicky, 2000. Solute Transport with Multiprocess Nonequilibrium: A Semi-
Analytical Solution Approach, Journal of Contaminant Hydrology, v. 44, pp. 141-159.

Neville, C.J., 1994. Discussion of "Recommendations for Usage of SURFER to Gridding Model Results,"
by C. Shan and D.B. Stephens, Ground Water, v. 32, no. 6, p. 1037.

CONFERENCE PUBLICATIONS

Wang, X, and C.J. Neville, 2017. Response to pumping in a two-aquifer system, in Proceedings of
GeoOttawa 2017, 7 p.

Priebe, E.H., C.J. Neville, and D.L. Rudolph, 2017. Improving the spatial density of a regional hydraulic
conductivity dataset with estimates made from domestic water well information (abstract), in
Regional-Scale Groundwater Geoscience in Southern Ontario: An Ontario Geological Survey,
Geological Survey of Canada, and Conservation Ontario Open House, Geological Survey of Canada,
Open File 8212.

Priebe, E., C. Neville, and F. Brunton, 2015. Evaluating the influence of regional stratigraphic architecture
on hydraulic conductivity variability in Early Silurian carbonate rock aquifers, Guelph Region, southern
Ontario (abstract). Waterloo 2015, International Association of Hydrogeologists — Canadian National
Chapter, October 29, 2015, Waterloo, ON.

Wang, X., and C. Neville, 2015. Benchmarking mod-PATH3DU for complex problems, in Proceedings of
MODFLOW and More 2015: Modeling a Complex World, IGWMC, Colorado School of Mines, Golden,
CO, 5p.

Muffels, C., X. Wang, M. Tonkin, and C. Neville, 2015. mod-PATH3DU: A groundwater path and travel-time
simulator for both unstructured-grid (USG) and structured grid versions of MODFLOW, in Proceedings
of MODFLOW and More 2015: Modeling a Complex World, IGWMC, Colorado School of Mines,
Golden, CO, 4 p.

Zhang, J., and C.J. Neville, 2013. Identification of topographically-controlled groundwater systems, in
Proceedings of the International Symposium on Regional Groundwater Flow: Theory, Applications and
Future Development, June 21-23, 2013, Xi'an, China, pp. 143-146.

Priebe, E., C. Neville, and F. Brunton, 2015. Evaluating the influence of stratigraphic architecture on Kh
variability in the Guelph Region, ON. Waterloo 2015, International Association of Hydrogeologists —
Canadian National Chapter, October 29, 2015, Waterloo, ON.




@ S.S. PAPADOPULOS & ASSOCIATES, INC.

CHRISTOPHER J. NEVILLE, M.ScC., P.ENG.
Chief Hydrogeologist Page 9

Khambhammettu, P., C.J. Neville, and M.J. Tonkin, 2011. Analysis of the Migration of Bio-Amended Water
through the Vadose Zone for In-Situ Remediation of Hexavalent Chromium, MODFLOW and MORE
2011, June 7, 2011, Colorado School of Mines Golden, Golden, CO.

Khambhammettu, P., C.J. Neville, and M.J. Tonkin, 2011. An Analysis of Migration of Bio-Amended Water
for In-Situ Remediation of Hexavalent Chromium Through the Vadose Zone (Abstract). 2011 Ground
Water Summit, National Ground Water Association, May 2, 2011.

Bedekar, V., C.J. Neville, and M.J. Tonkin, 2010. Analysis of Contaminant Transport through the VVadose
and Saturated Zones for Source Screening. Fall Meeting 2010, American Geophysical Union, Abstract
No. H53C-1059 and poster.

Neville, C.J., 2009. Contaminant Isolation by Cutoff Walls: Reconsideration of Mass Fluxes. GeoHalifax
2009: 62nd Canadian Geotechnical Conference & 10" Joint CGS/IAH-CNC Groundwater Conference,
September 20-24, 2009, Halifax, Canada, 7 p.

Neville, C.J. and G. van der Kamp, 2009. A General Method for Using Recovery Data for Pumping Tests
in Complex Hydrogeological Settings. GeoHalifax 2009: 62" Canadian Geotechnical Conference &
10" Joint CGSAAH-CNC Groundwater Conference, September 20-24, 2009, Halifax, Canada, 7 p.

Neville, C., and J. Zhang, 2008. Benchmark Analyses of Solute Transport with Multi-Aquifer VVells.
MODFLOW and More 2008: Ground Water and Public Policy Conference, May 18-21, 2008,
International Ground-Water Modeling Center, Colorado School of Mines, Golden, CO.

Neville, C.J., 2006. Rehabilitation of the Specified-Concentration Boundary Condition for Solute Transport.
MODFLOW and More 2006, Managing Ground-Water Systems, May 22-24, 2006, International
Ground Water Modeling Center, Colorado School of Mines Golden, CO, pp. 667-672.

Tsou, M.-S., K. Tu, J. Kool, C. Neville, and S. Young, 2003. Comparison of Three Numerical Simulation
Models for Chain-Decay Transport Simulation at a Closed AFB in Texas. MODFLOW 2003,
September 17-19, 2003, International Groundwater Modeling Center, Colorado School of Mines,
Golden, CO.

Williams, J., C. Neville, J. Keizer, and G. Luxbacher, 2002. Characterization of Discrete Flow Zones by
Packer Testing, Hyde Park Landfill Site. 2002 National Ground Water Association (NGWA) Northeast
FOCUS Ground Water Conference, October 3-4, 2002, Burlington, VT.

Sorel, D., C. Neville, M. Rafferty, K. Chiang, and C. Andrews, 2002. Hydraulic Containment Using
Phytoremediation and a Barrier Wall to Prevent Arsenic Migration. Proceedings of the Third
International Conference on Remediation of Chlorinated and Recalcitrant Compounds, May 20-23,
2002, Monterey, CA, A. Gavaskar and A. Chen, eds, Battelle Press.

Neville, C., S. Sayko, M. Kuhl, R. Passmore, G. Luxbacher, M. Mateyk, J. Williams, and B. Trytten, 2002.
Identification of Groundwater Flow Zones with Borehole Geophysics and Flowmeter Profiling, Hyde
Park Landfill Site, Niagara Falls, New York. Proceedings of the 2002 Fractured-Rock Aquifers
Conference, March 2002, National Ground Water Association, Denver, CO.

Andrews, C., and C. Neville, 2001. Groundwater Flow in a Desert Basin: Complexity and Controversy. in
Proceedings of MODFLOW 2001 and Other Modeling Odysseys, September 11-14, 2001,
International Groundwater Modeling Center, Colorado School of Mines, Golden, CO, pp. 770-775.

Neville, C., and M. Tonkin, 2001. Representation of Multiaquifer Wells in MODFLOW. Proceedings of
MODFLOW 2001 and Other Modeling Odysseys, September 11-14, 2001, International Groundwater
Modeling Center, Colorado School of Mines, Golden, CO, pp. 51-59.

Cohen, H., M. Tonkin, and C. Neville, 2000. Determination of Hydraulic Conductivity Distribution in a
Heterogeneous Glacial Sand Aquifer: Correlation between Estimates Based on Impeller Flow Meter
Data and Grain-Size Distributions. Society for Sedimentary Geology / International Association of
Sedimentologists (SEPM/IAS) Research Conference, Environmental Sedimentology: Hydrogeology of
Sedimentary Aquifers, September 24-27, 2000, Santa Fe, New Mexico.
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Neville, C., and J. Markle, 2000. Interpretation of Constant-Head Tests: Rigorous and Approximate
Analyses. Proceedings of the First Joint IAH-CNC/CGS Groundwater Specialty Conference, October
15-18, 2000, Montreal, QC.

Guo, W., and C. Neville, 1998. Adaptation of MODFLOW for Transient Air Flow Simulation. roceedings of
the MODFLOW 98 Conference, October 1998, International Ground Water Modeling Center, Colorado
School of Mines, Golden, CO.

Neville, C., M. Riley, and C. Zheng, 1998. Implicit Modeling of Low-Permeability Features: An Appraisal
for Solute Transport. Proceedings of the MODFLOW '98 Conference, October 1998, International
Ground Water Modeling Center, Colorado School of Mines, Golden, CO.

Guo, W., C. Neville, and C. Zheng, 1995. Numerical Simulation of Air Flow and Advective Transport Using
MODFLOW. 1995 Spring Meeting, American Geophysical Union, Baltimore, MD. Eos, v. 76, no. 17,
S$130.

Neville, C., N. Guiguer, and M. Rivett, 1992. A Review of Batch Flush Models for Pump-and-Treat
Remediation. Aquifer Restoration: Pump-and-Treat and the Alternatives, AGWSE 1992 Education
Program, Las Vegas, NV.

PRESENTATIONS

Neville, C.J., 2009. Contaminant Isolation by Cutoff Walls: Reconsideration of Mass Fluxes. GeoHalifax
2009; 62rd Canadian Geotechnical Conference & 10! Joint CGS/IAH-CNC Groundwater Conference,
Halifax, Canada, September 20-24, 2009.

Neville, C. J., 2008. Flow in Fractured Rock: Implications of Long Open Interval Wells. Presentation at
the Kitchener-Waterloo Hydrogeology Seminar Series, Canadian Geotechnical Society/International
Association of Hydrogeologists, March 5, 2008.

Neville, C.J., 2006. Rehabilitation of the Specified-Concentration Boundary Condition for Solute Transport.
MODFLOW and More 2006, Managing Ground-Water Systems, International Ground Water Modeling
Center, Colorado School of Mines Golden, CO, May 22-24, 2006.

Neville, C.J., 2003. Contributions of Edward A. Sudicky in Analytical Solutions in Fractured-Porous Media.
2003 Annual Meeting, Geological Society of America, Seattle, WA, November 2-5, 2003.

Neville, C., S. Sayko, M. Kuhl, R. Passmore, G. Luxbacher, M. Mateyk, J. Williams, and B. Trytten, 2002,
Identification of Groundwater Flow Zones with Borehole Geophysics and Flowmeter Profiling, Hyde
Park Landfill Site, Niagara Falls, New York. 2002 Fractured-Rock Aquifers Conference, National
Ground Water Association, Denver, CO, March 2002.

Riley, M., and C. Neville, 2001. Natural Attenuation in Tidal Zones. National Ground Water Association
Northwest Focus Conference, Portland, OR, February 2001.

Neville, C., M. Riley, and C. Zheng, 1998. Implicit Modeling of Low-Permeability Features: An Appraisal
for Solute Transport. MODFLOW '98 Conference, International Ground Water Modeling Center,
Colorado School of Mines, Golden, CO, October 1998.

RESEARCH REPORTS

Neville, C.J., 1992. Contaminant Recovery Test Site: Summary of Geostatistical Analyses of Core Data.
Technical Note, Waterloo Centre for Groundwater Research.

Neville, C.J., 1991. A Numerical Study of Hydraulic Communication Around Packers in Uncased
Boreholes. Prepared for Solinst Canada Ltd. Waterloo Centre for Groundwater Research.

Kaiser, P., D. Chan, D. Tannant, F. Pelli, and C. Neville, 1987. Numerical Simulation of Room 209
Instrument Ring, Interim Technical Report. Prepared for Atomic Energy of Canada. Pinawa,
Manitoba. Department of Civil Engineering, University of Alberta, Canada.
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DOCUMENTATION OF GROUNDWATER MODELING SOFTWARE

Wang, X., and C.J. Neville, 2016. User's Guide for DECAY, Analytical Solution for One-Dimensional
Solute Transport with Multispecies Subject to First-Order Decay Reactions. S.S. Papadopulos &
Associates, Inc.

Neville, C.J., 2004. MPNE1D Analytical Solution: User's Guide. Version 4.1. S.S. Papadopulos &
Associates, Inc.

Neville, C.J., 1998. ATRANS: Analytical Solutions for 3D Transport from a Patch Source. Version 2. S.S.
Papadopulos & Associates, Inc.

Zhang, Y., C. Zheng, C. Neville, and C. Andrews, 1996. ModIME User's Guide: An Integrated Modeling
Environment for MODFLOW, PATH3D, and MT3D. Version 1.1. S.S. Papadopulos & Associates,
Inc.

Neville, C.J., 1992. Analytical Solutions for Transport with NAPL Sources. Technical Report (computer
program and documentation), Waterloo Centre for Groundwater Research, Canada.

Neville, C.J., 1992. GA83: A Program for Computing the Effective Hydraulic Conductivity and
Macrodispersivity Tensor for Three-Dimensionally Heterogeneous Aquifers Using the Stochastic
Theory of Gelhar and Axness [1983]. Technical Report (computer program and documentation),
Waterloo Centre for Groundwater Research, Canada.

Neville, C.J., 1992. Notes on the De Hoog Routine for the Numerical Inversion of Laplace Transforms:
Analytical Solutions. Technical Report (computer program and documentation), Waterloo Centre for
Groundwater Research, Canada.

Neville, C.J., 1992. Notes on the De Hoog Routine for the Numerical Inversion of Laplace Transforms:
Discrete Numerical Solutions. Technical Report (computer program and documentation), Waterloo
Centre for Groundwater Research.
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February 13, 2023

Writer's email: cdraper@rmofspringfield.ca

MPrydun@rmofspringfield.ca

Mr. Peter Crocker, Secretary

Manitoba Clean Environment Commission
305-155 Cariton Street

Winnipeg MB R3C 3H8

Dear Mr. Crocker:

Re: Vivian Silica Sand Extraction Project Submission of Rural Municipality of Springfield

Thank you for this opportunity to provide a submission to the Clean Environment Commission (CEC) on
behalf of the Rural Municipality of Springfield (RM Springfield) regarding the review of the Vivian Silica
Sand Extraction Project {the “project”) under The Environment Act,

Introduction

The RM of Springfield directed the preparation of an expert peer review of the technical submissions for
the Vivian Sand Project.” To maintain a neutral position with respect to the proposed project, the RM of
Springfield has elected not to provide pre-hearing written evidence, to not present opening and closing
arguments and to not provide testimony of expert witness(es), While the report prepared by Mr. Neville
is not being filed as evidence, there is sufficient filed documentation to suggest the majority of concerns
raised will be covered by other Participants. It is understood that an opportunity also remains to file the
report later if requested by the CEC panel. Although Mr. Neville's expert report Is not being submitted,
pursuant to 3.06(b) and (c)) the RM of Springfield wishes to use this opportunity to make a general
opening statement,

! Christopher J. Neville, M.Sc., P.Eng., 2023: Expert Report on the Sio Silica Proposed Vivian Silica Sand Project,
prepared for the Rural Municipality of Springfiald, S.S. Pa padopulos & Associates, Inc., January 12, 2023.



Statement of the RM of Springfield
At this time, the RM of Springfield has a neutral position with respect to the Vivian Silica Sand Project.

The RM of Springfieid trusts that any concerns or doubts that have been ralsed by other patticipants will
be discussed and reviewed thoroughly by the CEC panel. The position of the RM of Springfield is-that all
guestions and concerns raised about the mining process and activity of Sip Silica must be addressed.
completely. Without all concerns being-addressed, the RM of Springfield will not consider supporting
any operations that have the potenitial to affect the enviranment, specifically the groundwater
resources of southern Manitoba-and their protection.

With this submission, the RM of Springfield requests the right to guestion cther participants if the
avidenceis adverse in interest to the RM of Springfield.

Thank you,

Colleen Draper _
Chief Administrative Officer
Rural Municipality of Springfiefd

€ CEC'Mailing List
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MLT Al K' NS MLT Aikins LLP
30th Floor - 360 Main Street
WESTERN CANADA'S LAW FIRM Winnipeg, MB R3C 4G1

T: (204) 957-0050
I: (204) 957-0840

James A. Mercury*

* services provided by

J A Mercury Law Corporation
Direct Line: (204) 957-4876
Fax: (204) 957-0840

E-mail: jmercury(@mltaikins.com

August 11,2023 Laurelly Adshead
Lepal Assistant

Direct Line: (204) 957-4752
E-mail: ladshead@mltaikins.com

VIA E-MAIL

Hill Sokalski Walsh LLP Fast Trippier Wittman LLP
Suite 2670 — 360 Main Street 10 Donald Street

Winnipeg, Manitoba Winnipeg, Manitoba

R3IC3Z3 R3C 1L5

Attention: Dave Hill Attention: Faron Trippier
Dear Sirs,

Re: Sio Silica Corporation

Re-Zoning of Lands for Processing Facility and

Pending Development Agreement

Notice of Potential Action against Mark Miller and Andy Kuczynski
MLT Aikins File No: 0156726-00001

This is further to our Ictter dated August 3, 2023.

We arc writing to address the actions of Councillors Mark Miller and Andy Kucynzki, particularly
as it relates to their continued attempts to delay and disrupt both the re-zoning of our client’s lands
and the development agreement previously negotiated with representatives of the Rural
Municipality of Springfield (the “Municipality”).

Background

As your clients are aware, the Municipality was ordered by thc Municipal Board to alter Zoning
By-law 08-01 and create a new zoning district that would permit the development of Sio Silica’s
processing facility. The only condition imposed by the Board was that the partics enter into a
development agreement. The Board also made it clear in its March 8, 2023 Order that the proposed
zoning amendment for the processing facility was to be considered separate and apart from the
regulatory approval process for the extraction activitics.

MLT AIKINS LLP |
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During the course of the June 19, 2023 Special Meeting of ‘Council, Counciliors Milier and
Kuezynksi pursued every conceivable option to. delay the re-zoning and devclopment agreement
as it served their personal, political and/or strategic interests to do so. They made no attempt to
deal with the substance of the agreement as it pertains to the processing facility: Instead, they have
conflated and continue to conflaic the development of the processing fdc_[hty and off-site ¢xtraction
activities over which the Municipality has na jurisdiction; '

Councillors Miller and Kuczynski apparently belicve that dpploval of the development agreement
for the processing facility will, in some way, indirectly “green light” The Environment Act
approval of the proposed extraction activities, That misguided assumption has caused them to
utilize’ whatever procedural mechanism might be available to stall and delay the development
agreement.

Councillors Miller and Kuczynski have also reckléssly advanced the position that the Municipality
has the legal rlght to somehow regulate off-site extraction activities through the development
agrecment itself. That is, of course, plaiily wrong.

Potential Action for Misfeasance in Public Office

But for Councillors” Miller and Kuczynski’s deliberate and b_a_d-'fai'th_ attempt to disrupt the land
use planning process, the development agreement would undoubtably have been approved months
ago.. Construction of the processing facility this Fall would be on track.

The Fall construction season, in all likelihood, has now been lost.

Please be advised that our client is considering an action for misfeasance i in public office against
both Councillors Miller and Kuczynski on accotnt of their continued. attempt to exercise their
power for an improper purpose with reckless disregard for the lawfulness. of their conduct and the
financial consequences to our ‘client. Any such finding -of liability against these two Council
members.would in our view vesult in vicarious liability for the Municipalify.

As you are aware, two City of Winnipég planncrs. were recently found liable for the tort of
misfcasance in publl(. office on account of their unwarranted attempts to detay or’ “slow down™.a

land development for non-planning related reasons. The Court found that they did so with little
or nio regard for the costs or implications to the-plaintiffs. Damages of $5 million were awarded
against the two City piannels and the City of Winnipeg was held vicariously liable,

Notwithstanding this recent decision, Councillors Miller and Kuczynski remain undetérred. They
have made overtures-of cal]mg a “referendum” on the extraction project and, through Mr. Hill’s
office, have served notice that thoy are canternplating a Court action to quash the Municipality’s
Resolution no. 23-216 which did nothing more-than formally adopt thc Municipal Board's order
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to alter Zoning By-law 08-01. This is only further evidence of their bad faith attempt slow down
the re-zoning of lands that has already been approved by the Municipal Board.

In the interim, Sio Silica awaits the outcome of a Municipal Board appeal hearing on the
development agreement which should never have been made necessary.

The end result of all of this is millions of dollars in incremental delay costs and expenses to our
client, and needless cost to the Municipality.

Request to Approve the Development Agreement
In order to mitigate any further damages that have already been sustained on account of the actions
described above, we request that the Municipality re-convene a meeting of Council to reverse its

Resolution No. 23-219 and formally approve the development agreement without further delay.

Yours truly,

MLT AIKINS LLP

Per:

JAMES A. MERCURY
JAM:]ja

cc. Sio Silica Corporation
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SEC Charges
Weatherford

International With
FCPA Violations

FOR IMMEDIATE RELEASE @ 2013-252

Washington D.C., Nov. 26, 2013 —The Securities and
Exchange Commission today charged oilfield services
company Weatherford International with violating the
Foreign Corrupt Practices Act (FCPA) by authorizing



bribes and improper travel and entertainment for
foreign officials in the Middle East and Africa to win
business, including kickbacks in Iraqg to obtain United
Nations Qil-for-Food contracts.

The SEC alleges that Weatherford and its subsidiaries
falsified its books and records to conceal not only these
illicit payments, but also commercial transactions with
Cuba, Iran, Syria, and Sudan that violated U.S. sanctions
and export control laws. Weatherford failed to establish
an effective system of internal accounting controls to
monitor risks of improper payments and prevent or
detect misconduct. The company reaped more than
$59.3 million in profits from business obtained through
improper payments, and more than $30 million in profits
from its improper sales to sanctioned countries.

Swiss-based Weatherford, which has substantial
operations in Houston, has agreed to pay more than
S250 million to settle the SEC’s charges and parallel
actions by the Department of Justice’s Fraud Section,
U.S. Attorney’s Office for the Southern District of Texas,
Department of Commerce’s Bureau of Industry and



Security, and Department of Treasury’s Office of
Foreign Assets Control.

“The nonexistence of internal controls at Weatherford
fostered an environment where employees across the
globe engaged in bribery and failed to maintain
accurate books and records,” said Andrew Ceresney, co-
director of the SEC’s Enforcement Division. “They used
code names like ‘Dubai across the water’ to conceal
references to Iran in internal correspondence, placed
key transaction documents in mislabeled binders, and
created whatever bogus accounting and inventory
records were necessary to hide illegal transactions.”

Kara N. Brockmeyer, chief of the SEC Enforcement
Division’s FCPA Unit, added, “Whether the money went
to tax auditors in Albania or officials at the state-owned
oil company in Angola, bribes and improper payments
were an accustomed way for Weatherford to conduct
business. While the profits may have seemed bountiful
at the time, the costs far outweigh the benefits in the
end as coordinated law enforcement efforts have
unraveled the widespread schemes and heavily
sanctioned the misconduct.”



Middle East. From 2005 to 2011, Weatherford and its
subsidiaries awarded more than $11.8 million in
improper “volume discounts” to the distributor -money
intended for the creation of a slush fund to pay foreign
officials.

According to the SEC’s complaint, the misconduct went
beyond the use of agents or other third parties.
Weatherford provided improper travel and
entertainment to officials of a state-owned company in
Algeria with no legitimate business purpose. For
example, Weatherford paid for a 2006 FIFA World Cup
trip by two of the officials, the July 2006 honeymoon of
an official’s daughter, and an October 2005 religious trip
to Saudi Arabia by an official and his family that was
improperly recorded as a donation in Weatherford’s
books and records. Weatherford’s Middle East
subsidiary also made more than S1.4 million in improper
payments to obtain nine contracts under the Oil-for-
Food program in 2002. Iragi ministries demanded
improper “inland transportation fees” in an effort to
subvert the UN program. Weatherford’s subsidiary
complied with the Iraqi demands and paid more than
S115,000 in fees despite invoices that included charges



_Accor-ding to the SEC’s complaint filed in federal court
in Houston, the misconduct occurred from at least 2002
to 2011. In Angola, for example, Weatherford’s legal
department permitted its subsidiary to use an agent
who insisted that an FCPA clause be omitted from the
consultancy agreement. The company took no steps to
determine whether the agent was paying bribes to
foreign officials, and the agent used sham work orders
and invoices to pay bribes that ensured the renewal of a
lucrative oil services contract for Weatherford in
Angola. The same agent made illicit payments to obtain
commercial contracts for Weatherford in Congo. The
company also allowed its subsidiary to enter into a joint
venture agreement with companies whose beneficial
owners included Angolan oil company officials and a
relative of an Angolan Minister in order to win business.
A Weatherford employee reported in a 2006 ethics
qguestionnaire that Weatherford personnel were making
payments to government officials in Angola and
elsewhere, but the company failed to investigate.

The SEC’s complaint also alleges that Weatherford

failed to perform due diligence on a distributor
suggested by an official at a national oil company in the



Inconsistent with the actual deliveries. Weatherford
obtained more than S7 million in profits from the
misconduct.

The SEC further alleges that managers at Weatherford'’s
subsidiary in Italy flouted the lack of internal controls
and misappropriated more than $200,000 in company
funds, some of which was improperly paid to Albanian
tax auditors. The managers misreported cash advances,
diverted payments on previously paid invoices,
misappropriated government rebate checks, and
received reimbursement for such purchases as golf
equipment and perfume that did not relate to business
activities.

According to the SEC’s complaint, Weatherford
employees created false accounting and inventory
records from 2002 to 2007 to hide the illegal
commercial sales to Cuba, Syria, Sudan, and Iran.
During this time period, exporting or re-exporting goods
or services from the U.S. to these sanctioned countries
was prohibited. The falsified financial statements and
books and records of Weatherford subsidiaries involved
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Resource Links Fine is largest civil penalty ever levied by the Bureau of industry and Security

Privacy Program WASHINGTON, D.C.- The U.S. Commerce Department's Bureau of Industry and Security (BIS) today announced Weatherford
International Ltd. in Houston, Texas, and four of its subsidiaries (collectively, "Weatherford") have agreed to pay a $50 million civil
penalty following allegations that Weatherford exported oil and gas equipment to Iran, Syria and Cuba in violation of the Export
Administration Regulations (EAR) and the Iranian Transactions and Sanctions Regulations {ITSR). BIS also alleged that
Weatherford exported items controlled for nuclear non-nonpraliferation reasens to Venezuela and Mexico. The fine is the largest civil
penalty ever levied by BIS.

In a related action, the Department of Justice also announced today it has imposed a $48 million monetary penalty on Weatherford
International Ltd. pursuant to a deferred prosecution agreement. Justice is also imposing 52 million in criminal fines pursuant to
guilty pleas by two of Weatherford's subsidiaries. for 2 combined total penalty of $100 million from the U.S. government.

"Serious consequences ensue when companies evade U.S, sanctions and export controls,” said Under Secretary for Industry and
Security Eric L. Hirschharn.

Hirschhorn praised BIS's Dallas Field Office and the Office of Chief Counsel. alang with the Office of Foreign Asset Contral {OFAC)
and the U.3, Attorney’s Office for the Southern District of Texas for their outstanding work on the case. "Today's settlement is an
example of the tremendous tools that the Special Agents of the Office of Export Enforcement use to further national security.”
Hirschhorn said.

"OEE, which is the only law enforcement entity dedicated solely to export contral enforcement. will continue its aggressive efforts to
ferret out those who illegally divert goods and technology,” he added.

Background on Charges

Weatherford International Ltd.; BIS charged that between 2004 and 2007 Weatherford International Lid, transferred ail and gas
equipment for drilling operations, and valued in total at as much as $12 million, for export from the United States to Iran, via
Weatherford's Dubai, UAE based subsidiary, with knowledge that a violation would oceur.

BIS also charged that between 2005 and 2007 Weatherford International Ltd. transferred oil and gas equipment from the United
States to Cuba via Canada with knowledge that a violation would occur. The items included essential oil and gas equipment such as
mud motors, measuring-while-drilling orientation modules, and drill collars, and stabilizers which were valued in total at as much as
$20 million.

BIS also charged that between 2002 and 2007 Weatherford International Ltd. violated the Regulations by exporting pulse neutron
decay tools which are controlled for reasons of nuclear non-proliferation, to Venezuela and Mexico without the required Department
of Commerce licenses.

Weatherford Oil Tool Middle East Ltd.: Weatherford Oil Tool Middle East Ltd., a subsidiary of Weatherford International Ltd.,
evaded the EAR in connection with the export of oil and gas equipment from the United States to Iran and Syria between 2002 and
2008, charged BIS. Working with its parent company. Weatherford International Ltd., Weatherford Oil Tool Middle East Ltd.
concealed that Iran and Syria were the ultimate destinations of the items.

Weatherford Production Optimisation (UK} Ltd.: Weaiherford Production Cptimisation (UK) Ltd,. a subsidiary of Weatherford
International Ltd., evaded the EAR in connection with the export of items for oil well production optimization between 2003 and
2006, charged BIS. Weatherford Production Optimisation (UK} Lid. concealed that Iran was the ultimate destination of the items.

Precision Energy Services ULC: Precision Energy Services ULC. Canada, an affiliate of Weatherford International Ltd..,
transferred items that were to be exported to Cuba with knowledge that a violation would occur, between 2005 and 20086, charged
BIS, The items included essential oil and gas equipment such as mud motors, measuring-while-drilling orentation modules, drill



collars, and stabilizers.

Precision Energy Services Colombia Ltd.: Precision Energy Services Colombia Lid. evaded the EAR in connection with the
export and reexport of various items including essential oil and gas equipment, to Cuba, between 2006 and 2007, charged BIS,
Precision Energy Services Colombia Lid. concealed Cuba as the destination items to that included mud motors, measuring-while-
drilling orientation modules, drill collars, and stabilizers,

Weatherford agreed. as part of the settlement agreement, to hire an unaffiliated third-party expert in U.S. export contral laws 1o audit
Weatherford's compliance with U.S. export control laws with respect to all exports or re-exports to Cuba, Iran, North Korea, Sudan,
and Syria for calendar years 2012, 2013, and 2014,
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ALBERTA SECURITIES COMMISSION
INTERIM ORDER
Citation: Re Prize Mining Corporation, 2019 ABASC 32 Date: 20190212
Prize Mining Corporation (also known as Prize Mining Corp.), Michael McPhie,
Feisal Somji, David Schmidt, BridgeMark Financial Corp., Anthony Kevin Jackson,
Justin Edgar Liu, Seungkap Kim, Kyung Kim Yoon, Lisa Jackson, Detona Capital Corp.,
Tryton Financial Corp. and Rockshore Advisors Ltd. (formerly Cam Paddock Enterprises)

Background

l. Staff (Staff) of the Alberta Securities Commission (the Commission) issued a Notice of
Application dated December 21, 2018 (the Notice of Application).

)

The Notice of Application named Prize Mining Corporation (also known as Prize Mining
Corp.) (Prize), Michael McPhie, Feisal Somji, David Schmidt, BridgeMark Financial
Corp., Anthony Kevin Jackson, Justin Edgar Liu, Seungkap Kim, Kyung Kim Yoon, Lisa
Jackson, Detona Capital Corp., Tryton Financial Corp. and Rockshore Advisors Ltd.
(formerly Cam Paddock Enterprises) as respondents (the Respondents).

3 On January 14, 2019, the Commission issued an order (the Cease Trade Order, cited as
Re Prize Mining Corp., 2019 ABASC 8) directing that:

(a)  the hearing in respect of the Notice of Application is adjourned until 10:00 am on
Friday, February 1, 2019;

(b) pending the determination of the hearing in respect of the Notice of Application,
(i) all trading in securities of Prize must cease; and

(ii) Prize must cease trading in all securities, and all exemptions contained in
Alberta securities laws do not apply to Prize.

4. The Notice of Application indicated that Staff are investigating whether Prize
contravened Alberta securities laws.

5. Staff seek an interim order pursuant to sections 33 and 198 of the Securities Act (Alberta)
(the Act), that:

5444908.1



(_a)' all trading in or purchasing cease in respect of the sectirities of Prize and Prize be
denied all exemptions contained in the. Alberta securities laws; or, alternatively
M) all tradmg in or purchasing by the Respondents (with the exception of Prize)
cease-in respect of the securities of Prize; or, alternatlvely
(c)  Prize disserninate to the - public information relating to a $6,500,000 prlvate
placement that occurred in J u[y 2018; and
(d) “any othier relief as this Commission deems appropriate in the public interest.
6. The Commission has received and considered documentary evidence and s'u'bm'i_ssi_o_ﬁs._-
Order
7. Considering that the length of time required to conduct a hearing and render-a decision

could be prejudicial to the public interest and that it is in the public interest to make this
order, the Commission orders under sections 33 and 198(1) of the Act that:

(@)

(b)

all ttading in or purchasing of securities of Prize must cease, and all of the

exemptions contained in Alberta securities laws do not apply. to Prize;

Prize must disseminate to the public a news release: (the Required Release)
issued -through a widely circulated news or. wite service and promptly filed on
SEDAR, the substantive content of which must be timited to the identification and
disclosure of the following:

(i) commitments by several investors to provide Prize with the $6.5 million

financing that closed in July 2018 (the July Financing) were conditional
on Prize entering. into I8 consulting: agreements (the. Consulting
Agreements) with Va_riou"s' parties;

(ii) 1mmed1ately upon receipt of the proceeds of the July Fmancmg aggregate
consideration of $5.5 million was to be. paid by Prize to the parties to the
Consulting: Agreements

=

(iv) a number of the Constilting Agreements purported to provide Prize with
the same or similar setvices; and




(c)  this order takes effect immediately and expires at 6:00 pm (MST) on the
business day following the dissemination of the Required Release..
February 12,2019
For the Commission:

"original signed by"

Kari Horn

"origingl signed by"
Maryse Saint-Laurent
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NON-REDEMPTION AGREEMENT

THIS NON-REDEMPTION AGREEMENT (this “Agreement”) is made and entered into as of November 13,
2023 by and among Pyrophyte Acquisition Corp., a Cayman Islands exempted company (“Pyrophyte™ or the “Issuer™).
Verition Multi-Strategy Master Fund [td., a Cayman Islands exempted company with limited liability and a holder of
certain Pyrophyte Class A Shares (as defined below) (the “Pyrophyte Shareholder™), and Sio Silica Incorporated, a newly-
formed Alberta corporation formed solely for the purposes of engaging in the Transaction (as defined below) and wholly
owned by l'cisal Somji, a nominee of Sio (as defined below) (“Sio Neweo™ and following the consummation of the
transactions contemplated by the Business Combination Agreement (as defined below), “New SPAC™). Each of Pyrophyte,
the Pyrophyte Sharcholder, and Sio Newco will individually be referred to herein as a “Party”™ and, collectively, as the
“Parties”. Capitalized terms used but not otherwise defined herein shall have the meanings ascribed (o such terms in the
Business Combination Agreement,

WHEREAS, concurrently with the exceution and delivery of this Agreement, Pyrophyte, Sio Silica Corporation,
an Alberta corporation (“Sio”), Sio Newco and Snowbank Newceo Alberta ULC, an Alberta unlimited liability corporation
and wholly-owned subsidiary of Pyrophyte (“Pyrophyte Newco™), entered into a Business Combination Agreement, dated
as of the date hereof (as amended, modified, supplemented or waived from time to time in accordance with its terms, the
“Business Combination Agreement”), pursuant to which, among other things, (i) Pyrophyte shall transfer by way of
continuation [rom the Cayman Islands to Alberta in accordance with the Cayman Islands Companies Act (as revised) and
continue as an Alberta corporation in accordance with the applicable provisions of the Business Corporations Act
(Alberta), (ii) Pyrophyte shall amalgamate with Sio Newco (the “SPAC Amalgamation™) to form New SPAC, which shall,
as a result of the SPAC Amalgamation and prior to the consummation of the transactions contemplated hereunder, assume
all rights, covenants and obligations of Sio Newco, including the rights, covenants and obligations under this Agreement
(the “Assumplion”™) and (iii) Sio and Pyrophyte Newco shall amalgamate, and the entity resulting from such amalgamation
shall be wholly owned by New SPAC and continue the business operations currently undertaken by Sio (such transactions
contemplated by the Business Combination Agreement, the “Transaction™);

WHLERLAS, concurrently with the execution and dclivery of this Agreement, certain accredited investors
(collectively, the “PIPE Investors™) arc cach entering into a subscription agreement, substantially in the form attached to
the Business Combination Agreement (the “Subseription Agreement” and collectively, the “Subscription Agreements”™)
with Pyrophyte and Sio Newco, pursuant to which, among other things, the PIPE Investors have agreed, subjeet to the
satisfaction or waiver of the conditions set forth therein, to subscribe for and purchase, and Sio Newco has agreed,
following the SPAC Amalgamation and Assumption and substantially concwrrently with the consummation of the
Transaction, to issue and scll to the PIPE Investors the number of common shares of Sio Newco (the “Sio Neweco Common
Shares™) provided for in the applicable Subscription Agreement in exchange for the purchase price set forth therein (the
equity financing under the Subscription Agreements is hercinafier referred to as the “PIPE Financing™), in each case on the
terms and subject to the conditions set forth in the relevant Subscription Agreement;

WHEREAS, as ol the date of this Agreement, the Pyrophyte Acquisition LLC, a Delawarc limited liability
company (the “Sponsor”), owns 5,031,250 Class A ordinary sharcs, par value $0.0001 per share, of Pyrophyte (the
“Pyrophyte Class A Shares™);

WHERLAS, as of the date hereof, the Pyrophyte Sharcholder is the beneficial owner of 100,000 Pyrophyte
Class A Shares (collectively, the “Subject Pyrophyte Ordinary Shares™);

WITEREAS, in conncction with the Transaction, Pyrophyte’s sharcholders will have the opportunity to redeem
their ordinary shares of Pyrophyte in connection with Pyrophyte’s extraordinary general meeting of sharcholders to
approve the Transaction;

https:{fwww.sec.govfArchivesfedgar/data/1848756/000121390023085565/ea186711ex10-3_pyrophyte.htm 2025-11-30, 11:28 AM
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WHEREAS, pursuant to the SPAC Amalgamation, each then issued and outstanding Pyrophyte Class A Share will
be exchianged, on. a onié-for<one basis, for Sio Newco Common Shares; and

_ WHEREAS, in-consideration of the Pyrophyte. Shar¢holder’s commitment 10, among other things, not redeem the
Sub]u,t Pyrophyte Ordinary Shares, aiid subject 1o the conditions set forth herein, Pyrophyte désiies to-issue and.sell and
the Pyrophyte Shareholder desires to-subseribe for the Additional Shates (as defined below).

NOW, THEREFORE, in corisideration of the foregoing and the mutual representations, warranties and covenants,
and subject lo the conditions, herein contained, and-intendifig 10 be legally bound hereby, the parties hereto hereby agree as
follows: -

1. Agreement to Votg. The Pyrophyte Sharehiolder hercby unconditionalty and irrevocably: agrees, with effect from
the date hereof and unl.ll the carlicr of (x) the date on which this Agreement. is. terminated in-accordance with
Scetion 7 hereof and () the Closing Date (the.“Voting and. Lock-Up Period™); o bic present at any mecting of the
sharcholders of Pyrophyte, and to vote {(in person or by proxy), or consent to any action by wiitten consént or
Tesolution with respecl.to, all of the Subjcct Pyrophyte Ordinary Shares (i) in favor of the Transaction Proposals
(as defined i the Business Combination Agreement) and (i1) in opposition to any and all other proposals (1) that
could reasenably be-expected to delay, impair, or adversely affect the ability of Pyrophyte to consummale the
transactions contemplated by the Business Combination Agreement or any Ancillary Agreement (as defined in the
Business' Combination Agreement) or (2) which are in competition with or materially inconsistent with the
Business. Combination Agreement, the Transaction and the transactions contemplated thereby, piovided that the
ohligations setl forth in this Section 1 shall terminate if there is an Tntervening Event that causes a Change in.
Recommendation,

12

No Redemption. The Pyrophyte Shareholder hereby agrees that it shall not redeem, or submit a. requesl to
Pyrophyte’s transfer agent of otherwise exercise.any right (o tedeem, any Subject Pyrophyte Equity’ Security. Prior
to the Closing arid after the last date for redemption of Pyropliyie Clas_s A Shares, the Pyrophyte Shareholder shall
deliver to. Pyrophyte and Sio Newco. evidence that it continues.to hold the Subject Pyrophyte: Qrdinary Shares and
that such Subject Pyrophyte Ordinary Shares have not been submitted for redemption. For the avoidance of doubt,
the restrictions set forth in this Section 2 shall not-apply to-any Pyrophyle Class A Shates held by the Pyrophyte
Shareholder other than the Subject: Pyrophyte Ordinary Shares,

3. Lock-T I of Subject Pyrophyte Ordinaiy Shares.’ [hc Pyrophyte Sharcholder hereby agrees that, with effect from
the date hereof and during the Voting and Lock-Up Period, it shall not, directly or indirectly (including by
operation. of law); (1) sell, assign, transfer, exchange, offer, assign, swap, convert, place a lien on, pledgé, or
otherwise dispose or encumber any of the Subject Pyrophyte ©rdinary Shares, (i} deposit any of the Subject
Pylophylc Ordinary Shares into-a-voting trust ot enter into a voting agreement or arrangement or- grant any proxy
or power of attorney with respect to any of the bub_;u.l, Py fophyte-Ordinary Shares'that conflicts with any of the:
covenanls or.agreements set foith in this Agreement, (iii) pubhcly announce any intention to cflcet, or enter into
any contract, option-or. other arrangement or undertaking with respect to, any transaction specified in clause (i) or
(u) with respect 16 the Subject Pyrophyte Ordinary Shares, (iv) engage in any-hedging or other transaction which

...is.destgned to,.or.which. would, (cnher alone or.in. connec’uon with.one.or.more events, developments or.events... ...

{including the. satlsfactlon or watver of any conditions precedent)), lead to or result in a'sale or disposition of the
Subject Pyrophyte O’rclin'eu’y Shares even if such Subject Pyrophyte Ordinary Shares would be disposed of by a
Person (as deéfined in the Business. Combination Agreemént) other than the Pyrophyte Shareholder or (v) take any
action that would have the effect of preventing or matenally delaying the performanee of its:obligations: under this
Agreement (the covenants under (i)-(v) heieof, the “Lack-Up™). For the avoidarice of doubt, the restrictions sét
forth in this Section 3 shall not apply- 1o any Pyrophyte Class A Shares held by the Pyrophyte Shareholder other
than the Subject Pyrophyte Ordinary Shares..

153
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4,1 In consideration of the Pyrophyte Shareholder’s performance of its obligations deseribed heréin, Pyrophyte agrees
to-issue and sell and the Pyrophyte Sharcholder agries to subseribe for, immediately prior to the Domestication;
an additional 58,570 Pyrophyte Class A Shares (the “Additional L-‘hcues "), on the terms and subjecl. to the
conditions sct lorth in this Agreement. Each of the Partics hereto acknowledges and agrees that the Additional
Shares will be issued in accordance with the lers of this Agreement.

472 The: consummmaiion of the transactions contemplated in this' Seetion 4 shall oceur immedialcly prior to the
Domestication. Upon: written notice from (of on behalf of) Pyrophyte to the Pyrophytc Sharebiolder (the “Closing
Notice™} at least five (5) Business Days prior to-the date thal Pyrophyle reasonably expects all conditions 1o the
consumimation of the Amalgamations to be satisfied (the “Lxpected Closing Date”); the Pyrophyte Sharcholder
shall deliver to' Pyrophyte no latet than. two (2) Business Days prior to the date that Pyrophyle reasonably expects.
the Domestication Lo oceur any information that is reasonably rcquested in the Closing Notice in order for
Pyrophyteto issue the Additional Shares including, witheut limitation, the fegal name of the person in whose
name such Additional Shares are to-be issucd-and allotted {or the Pyrophyte Sharcholder’s nominee in accordance
with ils delivery instrictions) and a duly completed and exceuted Internal Revenue Service Form W9 or Iorm W-
8, -as applicable. On the Closing Date, prior 1o the Doméstication, Pyrophyte shall issue to the Pyrophyte.
Sharegholder (ot the funds and accounts designated by the Pyiopliyic Shareholder if so designated by the
Pyrophyte Shareholder, or its nominee in accordance with its delivery instructions) or to a custodian designated by-
the Pyrophyte Shareholder, as:dpphc_,ablc, the Additiorial Shares, tres and clear of any liens or other restiictions
whatsoeyver (other than those arising: under thiss Agreement, the governing and organizational documents ol
Pyrophyte and state- or federal sccurilics laws), which Additional Shares; unless otherwise defermined by
Pyrophyte, shall be uncettificated, with record ownership reflected only in the register of sharsholders of

Pyrophyte.

4.3 In connection with the SPAC Amalgamation ‘and the Closin o of the Transaction, cach then issued and outstanding .
Pyrophyu, Class A Share, including the’ Additional Shares, will be exchanged, on a one-for-one basis, for Sio
Newco Common Shares. Sic Neweo shall provide evidence from ifs. transfer agent showing the Pyrophyte
Shareholder as the owner .of the Additiondl Shares. (which shares shall be Sio Neweo Comimion Sharés atter the
Transaction) on and.as of the Closing Date within two (2} Business-Days of the Closing Date. If the Transaction is
nol consummated within five {5) Business Days after the Fxpected Closing Daie, any Additional Shares thal had
been issued shall be cancelled.

4.4 The-pbligations of Pyrophyle and Sio Newco pursuant to this Section 4 shall be subjeet to the-satisfaction, or
waiver by Pyrophyte and Sio Neweo, of the following conditions:

(a) the Pyrophyte Shareholder shall have fully complied with, performed and satistied its obligations set out:
in Scclions 1-3 heteof, and shall have performed, satisfied and complied in all material respects with all
other covenanls, agreements and conditions required by this Agreement to be performed, satisfied or
complied with by it at or.prier to the date of the Domestication; and
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(h) all representations and warranties of the Pyrophyte Shareholder contained in this Agreement shall be trug
and correct in all material respects (other than represeniations and -warranties that are qualified as to
materiality; which representalions and watranties shall be true and correct in ail réspects) at-and as of the
‘date of the Domestication (except for representations and warranties:made as of a speeilic. date. which
shall be true -and. correct in all mateiial ‘Tespects {other- Lh:m representations and warrantles that- are
qualified as to materiality, which représentations and warranties shall be true and corfect in'all respects)
as of such date).

4.5 The consummation of the tiansactions pursuant to this Section 4-shall be S'libje'ct'tof thé satistaction, or waiver in
writing by each.of the parlies hereto, of the conditions that, on the-date of the Domestication:

@) all tonditionis precedent o the closing. of the Transaction set forth in Arficle VII of the Businéss
Combination Agreement shall have been satistied (as. determined by the parties to the Business
Combihation Agreement) or ' waived in wiiting by the purqon(q) with the-authority to make such waiver
(othier than those conditions which, by their nature, are to be satisfied at:the closing of the Transaction
pursuant to the Business Combmatmn Agreement), and the elosing of the Transaction shall be scheduled
to eccur substantially concurrently with the Closing;

(b} no ‘governmental anthority shall have enacted, issued, promulgated, enforced or entered any judgment,

' order, law, rilé or regulation which is thenin ieffect and has the effect of making:the consummation of
the ‘transac’uons contemplated hereby illegal or-otherwise restrainingor prohibiting consummation of'the -
transactions contemplated hereby, and no governmental authority shall have instituted . or threatened in
ertlng_ a proceedlng seeking 10 Jmpose any such restraint or pr ohlb_ll_lon

(¢} a license under the Environment Act (Manitoba) has been obtained: by ‘Sio that would permit Sio to
extract high purity silica sand from the Winnipeg Sandstone geological formation simated within Sio’s
mining claims-arid leases located southwest of Vivian, Manitoba at an ‘annual extraction rate of-up to 1.34
million tonnes; and’

(d). the Sio Neweo Commeon Shares shall be dpproved for listing on the New York Siock Exchange-or such
other national securitics exchange as-agreed to by Pyrophyte and Sio (the “Stock Fxchange™), subjeet
orily to official notice of issuanice.

46 The obligations of the Pyrophyte Sharcholder pursuant to this Sgetion 4 shall be subject to the satisfaction, or
‘waiver by the Pyrophyte:Shareholder, of the following conditions

() ‘each of Pyropliyte and Sio Newco shall have performed, satisfied and complied in all material respects
with.all covenants, -agréements and. conditions required by this Agreement to:-be peiformed, satisfied or

complied with by it at gr prior to the date-of the Domestication; and

(b). all representations and warranties of‘each of Pyrophylt, and Sio Newca contained in this Agreement, shall

... be.true and.correet in allmaterial.respeets.(other, than representations. and warranties that are qualified as. ... .....

to materiality, which representations and warraniies shall be true and correct in all 1Lspc,c,ts) at and -as of
the date of the Doimestication (eXcept for répresentations and warranties made as of a specific date,
which shall be true. and correet in:all material Tespects (other than representations and warranties that are
qualified as to materiality, which representations and warranties shall be true and correct in-all respects)
as of such dafte),
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5.1 Pyrophyte Representations and Warranties 'lsy'rephyte reprosents and warrdnts as of the date hereol and as of the
Closing Date tothe Pyrophyte Sharcholder as follows:

{a). Pyrophyte (1) is validly existing and in-good standing under the. laws of its jurisdiction of incorparation,
(iiyhas the requisite corporaic power anid authority to 0wn, lease and operale its properties, to carry on its
business.as it-is now being conducted and 1o enter into and perform its obligations under this Agreement,
and (iii) is duly licensed oi gualified (6 conduct its business and, it applicable, is 1n good standing under
the laws of each jurisdiction (othér than it$ jurisdiction ol incorporalion and only to the extent-such
concepl exists in'such jurisdiction) in which ihe conduet of its business or the owner ‘-,h_lp of its properties
or assels requires such license or qualification, txcepl, with respect to the foregoing clause (jif), where
the. failure to be so-licensed, gualilied or in ‘good standing would not reasonably be expected to have a
Pyrophyte. Material /\dverse Effect. For purposes of this AﬂTeement a “Pyrophyte. Material Adverse
Lileet” means. an event, change, development, oceurrence, condition or effect with respect to Pyrophyte
and fts subsidiarics thal, individually or in the aggregate; would reasonably be expected to. have -a
malerial adverse effect on the business or: [inancial condition of Pyrophyte and its subsidiaries, taken
together as a-whole (on & ¢onsolidated basis).

(B). As of the Closing Date, the Pyrophyte Class A Sharcs representing the Additional Shares will be duly
arthorized and, when issued and delivered to the Pyrophyte Shareholder against full payment (hérefor in
accordance: with the terins of this Agreement, will be validly issued, [ully paid and non-assessable, free
and clear of all Hens or other restrictions (other than those arising under this Agrecment, the governing
and organizational documents of Pyr ophyle or applicable securities laws and othei thait those imposed by
or on the Pylephyte Stiareholder or the Pyrophytc Sharcholder’s assets), and. will fiot have been issued in
violation of, or subject 10; any preemptive or- -similar mghts created under Pyrophyte’s governing and
organizational documents-or the'laws of its jurisdiction of incorporation.

{¢) This Agreement and the Business Combination Agreement (the “Iiansaction Documents®) have been
duly authorized, validly executed and delivered by Pyrophyie and, assuming that. the Transaction
Documents’ eonstitute valid and binding obligations-of the other parties thereto, -arc valid and legally
binding obligations ol Pyrophyte, and. are enforeeable against Pyrophyte in accordance with their terms,
except as.may be limited or othierwise affected by {1} bankruptey, 1nsolveney, fraudulent conveyance,
reorganization; moratorium or other laws relating fo or affecting the rights of creditors generally and
(ii) principles ol equity, whether considered at law or cquily.
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{dy Assuming the accuracy of the representations and warranties of Sio Newco and the: Pyrophyte:
Shareholder set forth in Section 5.2 and'Section 5.3, respectively, of this Agreement, the execution and
delivery of this Agreeieént, the issuance and allotment of the Additional Shares hereunder (upen
'sahsfautlon or waiver of the conditions set Forth in Section 2), the compliance by Pyrophyte with all- of
the provisions ol this Agreement.and the consummation of the: transactions contemplated herein will not
{i) conflict with or result in a breach or violation of any -of the terms or provisions of, .or constitute a
default under, or result in the: creation or imposition ef any lien, charge or encumbrance upoh any of the
property of assets of Pyrophyte pursuant to the terms -of any indenture; mortgage, deed of trust, loan
agreement, lease, licénsé. or other agreement or instrument to ‘which Pyr ophyte is a party or by which
Pyrophyte is bound or Lo which any of the property or assets of Pyrophyte is subject: (i) result in any
violation of the provisions:of the ot ganizational documents ol Pyrophyte, or (1 ii) result in any viclation of
-any stafule or any judgment, ordet, rule or-regulation ofany court or govemmentdl ageéncy or body,
domestic or forcign, having Junsdmhon over Pyrophyte or any ol ils properties. that, in the casc of
clauses (_) and- (iii), would reasonably be expeclc.d 1o have-a Pyrophyte Material Adverse Effect or
materially impact the gonsuinmation of the Tranasctior.,

(€) ‘As of the date hereof, the authiorized share capital of Pyrophyte consists of (i) 200,000,000 Pyrophyte

Class A Shares; (if) 20,000,000 Class B ordinary shares of Pylophyte par value $0.0001 per share
(“Byrophyte Class B Shares §7), and {iii) | ,000,000 preference shaves, par value $0.0001 per share. As of
the date hereof, (1) 14,005,087 Pyrophyte Class A Shares; (ii) no Pyrophyte (,lass B. Shares are issued
and outstanding, all of which are validly issued, fully paid and non-assessable and not subject lo any
presmptive rights. As of the date. of this Agreement, there: are ho preference sharces of Pylophytc issued
and outstanding. As of the.date hereol and, except as. described in the Pyrophyte SEC Documents (as
defined below) and pursuant to the Business Combination Agreesment, at the Closing Date, there are no.
outstanding options, warrants or-other rights to subseribé for, purchase or acquire from Pyrophyte any”
shares or-other cquily interests. in Pyrophyte, (collectively, “Pyrophyte Equity Interests™ orsecurities
convertible inte or exchangeable or exercisable for Pyrophyte: Equity. Inferests. Except as set forth in the.
Business Combination Agreement, as of the date hereof and as of the Closing, Pyrophyte has no
subsidiaries and does not own, directly or indirectly, interests o1 investments: (whether cquity or debt) in
any person, whether incorporated or unincorporated. Lxcept as described in the Pyrophyte SEC
Documents, as of the. date hereef and as of (he Closing Date, there are no sharcholder-agreements; votitig
trusts or other agreements or understandings to which Pyrophyte is a. party or by which it is bound.
relating to the voting of any Pyrophyte Equity Interests; other than as contemplated by the. Business
Combination Agreement, There are no securities or instruments issued by or to which Pyrophyte is a
party ‘containing anti-dilition or- similar provisions that will be triggered by the issuance of the
Additional Shares or the Transaction, except in each cise for such anti-dilution or similar provisions the
application of which has been effectively waived.

H _Assuming the accuracy of the representations ‘and warranties of Sio Newco and. the. Pyrophyte
Shareholder sct forth iin Section 5.2 and Section 5,3, respectively of this Agreement, Pyrophyte is not
required to’ obtain any consent, waiver, authorization ¢r. order of, give any notice to, or make any filing or

. registration. with, .any..courl .o other. provineial, territorial, federal, state, Jocal or, other, governmental

authority; self-regulatory organization or other person. in connectlon with the cxuuutlon delivery and
petformance, of this Agregément (iricluding, without limitation, the. issuance of the Additional Shares),
othér than (i) filings required by applicable state securities laws, (ii) the filing. of the Registration
Statement (as ‘defined below), (iii) filings. required by the Securities Act of 1933, as amended (the
“Securities Act™), the Securities Exchange. Act of 1934, as amended (the “Exchanﬁe Act™), the niles.of
the United States: %our;tws and Exchange Commission (the “SEC”), including the registration statement
on-Form. F-4 with respect to the Transaction and the proxy stalcment/prospectus included therein, (iv)
filings or consents rcquired by the Stock Exchange, including with respect 1o obtaining shareholder
‘approval of the Transaction, if appllcable (v) if the Pyrophyte Sharehiolder is located in the United - States
or is 4. U.S. Person as dcfmed in Regulation S promulgated under the Seeurities Act (“Regulation 87)
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(such. Pyrophyte Shareholder, a “LLS. Shareholder™, the filing of -a Notice. of Exempt Offcring of
Securitics on Form D with the SEC under Regulation T under ihe Sceuritics Act, if applicable, (vi)
tilings required to consummale the Transaction as. provided under the Business Combination Agreemeiit,
(vii) the filing of notification undér the Hart-Seoll-Roding Antitrust Improvements Aci of 1976; as
amended (“IISR. Aet”), if applicable, and (viii) those filings, the failure of which Lo obtain would not
rcasonably be expected to have.a Pyrophyte Maicrial Adverse Effect:
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{g) Except for such matters as have not had and would not reasonably -be expected to have a Pyrophyie
Miaterial Adverse Effect, thete is-no ‘(1) suit, action, proceeding or arbitration before a governmental
authority. or -arbitrator pending, or, threatened in writing against Pyrophyte, (i) judgment,. decree,
iniunelinn ruling or order of any governmental authority or arbitralor. cutstanding: agaii]st Pyrophyte or
(iii) written-commurication from-a governmental- enuly that alleges that Pyr ophyte is not in. compliance
or is in defaull or viclation of any applicable law,

(h) Pyrophyte is in compliance with all applicable laws and has not received. any writien communication
from a governmental entity that alleges that Pyrophyte is not in complignce with, or is in default or
-violation -of any applicable law, except where such non—comphanee default, or vloldlmn would: not,
individually or iri the aggregate, reasonably be expéeted to-have & Pyrophyie Material Adverse Effect.

() \As of their respective dates, or, if amended, as of the date of such amendment, which shall be-deemed to
' have superseded such -origiral ﬁlmg, each form, report, staiement, sehedule ‘prospectus,  proxy,
.1eglst.rat10n statement and other document required to be. filed by Pylophyte with the SEC on or prior to
the Closing Date (collectively; as amended and/or restated since the-time:of their filing, the “Pyrophyie
SEC Documents” and, together with the Sio Newco SEC. Documents (as' defined below), the “SEC
Documents™ complied in all material respects with. the requirements of the Securities Act (as defined
below) and the Exchange Act (as defined below), and the rules and regulations of the SPC promulgated.
thereunder, and none of the Pyrophyte SEC Docunients; when: filed, or 1f amended prior to the Closing .
Date (such amended Pyrophyte SEC Documenis, the- “Amended Pyrophyte SEC Documents™), as of the-
date of such.amendment -with respeet to those disclosures that were amended, eontamed any unirue-
statemient of a material fact or omitted to state 3 maierial [act required to be stated therein or neeessary i
order to make the statements therein, in the light of the circumstances under which they were made; not
misleading. The. financial statements of Pyrophyte included in the Pyrophyte SEC Documents. or, if
aimended; in the Amended Pyrophyte SEC Documents, comply in all material respects with applicable
aceountmg requirements and the rules and regulatlonq of the SEC with respect thereto as in effect at the-
time of such filing and [airly present in all material respects the financial position of Pyrophyte as of:and
for the dates thereof and the results of operations-and cash flows for the periods then ended, subject, in’
the casc ol unaudited statements, to normal, year-cnd audit adjustments, Pyrophyte has filed each report,
staternent, schedule, prospectus, . and registration statement that Pyrophyle was required o file. with the
SEC since it§ initial registration of the Pyrophyte. Class A-Shares with the SEC and throu_gh the date:
hereofl. Therc are no material outstanding or unresolved comments in comment letters from the Staff (as
defined below) with respect to any-ol'the Pyrophyte SEC Documents.
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Gy

(k)

(h

(m}

(n}

(o)

Y

Pyrophyte has not taken any steps to. seek p’rotecti'on pursuant to any law or statute relating to.
bankruptey, insolvency; reorganization, receivership, liguidation or winding up, nor does Pyrophyte have
any knowledge that any of its creditors intends to initiate involuntary bankruptey proceedings.

No broker. or finder is entitled to any brokerage or [inder’s fee or commission or any other payment

solely in connection with the issuance of the Additional Shares to the Pyrophyte Sharsholder.,

Except as provided in this Agrecment and the Subseription Agreements, none of Pyrophyte or any of its
affiliates, nor-any person acting on their behall has, dircetly or indircetly, made any- offers or sales of any:
sceurity or soliciled any offers to buy any security, under circumstances that would require registration. ol
the issuarice of any of the Additional Shares under the Sceuritics- Aet, whether through integration’ with
prior gfferings pursuant to Rule 302(z) of the Securities Act or otherwise.

The issted and outstanding Pyrophyte Class A Ordinary Sharcs are registered pursuant to Seclion 12(b)
of the F xchange Act and are listed for tading on the New York Stock: Iixchange under the ‘symbol
“PHYT.” As of the date of this Agreement, there is no adtion pehding or, to the knowledge of Py rophyte,
threatencd in wiiting against Pyrophytc by the New York Stock Fxchan ge or the SEC with respect to any
intention by such entily io-deregister the Pyrophyte. Class A Ordinary Shares or terminate the listing of
Pyrophyte on the New York Stock Exéhange.

Pyrophyle is not, and immediately after consummation of the transactions contemplated by this
Agreement, will not be, an “invesiment company” within the micaning of the Investment Company- Act
ol 1940 (the “Invesiment Company Act™).

Pyrophyte has not taken any steps Lo seck proféetion putsuant 16 any law or stalile relating 1o
bankruptey, insolvency, reorganization, receivership, liquidation or winding up, nor does Pyrophyte-have
any knowledge that any of its creditors intends to-initiate involuntary bankruptcy proceedings.

Pyrophyte has. not entered into any non-redemption agreement. with any other investor-on terms that are
more [avorable to such other investor as to the Pyrophyte Sharcholder hereunder;

5.2 Sio Newco Represgntations and Warranties. Sio Newco repiesents and warrants as-of the date hereof and as of the
Cloqma Date to the Pyrophyte Sharcholder as. follows:

(a)

Sio Newco (i) is validly existing and in good standing under the laws of its jurisdiction of incorporation,
{ii) has the.requisite corporate power and autthority to pwn, lease and-operate. its propertics, to carry on its
business as it is now being conducted ad to enter inte-and perform its:obligations under this- Agreément,.
and (iif).is duly licensed or qualified to conduet its business and, it applicable, is'in good standing under
the Taws of cach jurisdiction (other than its jurisdiction of incorporation and only to the extent such
concept eXists in such jurisdiction) in which the conduet of Hs busingss or the.ownership of its properties:
orassels requires-such license or qualification, except, with respect to the foregoing clause (iif), where
the Tailure 10 be so licensed, qualified or in good standing would not 1easo11ably be expected to have a
Sio Newco Material- Adverse Effect. I'or purposcs of this Agreenient, a “Sio : : rat:
Efféct” means an event, change, development, oceurrence, condition or effect with respect te Sio Newco
and its subsidiaries that, ‘individually of in the agg 1egate, would reasonably be expected to have a
material adverse ‘effect ol the business or finadeial condition of ‘Sio Neweo and its ‘subsidiaiics, tdken
together as a whole-(on a consolidated basis).
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(b) As of the Closing Date, the Sio Newco Common.Shares that will be exchanged for the Additional Shares
pursuant ie the Transaction will be duly authorized and, when issued and delivered to the Pyrophyte
Shareholder against full payment therefor in accordance with the terms of this Agreement, will be validly
issucd, fully paid and non-assessable, free and clear of all liens or other restrictions. (other than those
arising under this Agreement, the governing and’ ergamz.auanal ‘documents of Sio Newco or ‘applicable
securities laws and othier than those imposcd by or on the. Pyrophyte: Sharcholder or the Pyrophyte
-Shareholclel s assets), and will not have been issued in violation. of, .or subject to, any pr cemptive:.or
similar nghts created under Sio Newco’s governing and orgamzatlonal documents or the laws of its
jurisdiction of incorperation.

(&) This Agreement has. been duly'- authorized and validly executed .and. delivered by Sio Neweo, and
' assurming the due authorization, execution and delivery of the samic by-Sio, the Pyrophyle Shareholder
and Pyrophyte, this Agreement shall constitute the valid and legally binding obligation-of Sie Newco,
enforecableagainst Sio Newco in accordance with its teirms, except as such’ enforceability may be limited
by bankruptcy, mso]veney, reorganization, moratorinin and similai laws affecting creditors generally and

by the availability of equitable remedies.

(d) Assuming the accuracy of the representations and watrantics of Pyrophyte and the Pyrophyte
Sharcholder set forth in Section 5.1 and Section 5.3, respectwely, of this Agreement, and the. execution
and delivery of this Agreement, the issnance and allotment of the Additional Shares hereunder (upon
satisfaction-or waiver oI the conditiong set forth in Sgetipn 2), the compliance by Sio Newco with all of
the provisions of this Agreement and the consummation of the transactions conterplated herein: will not
(1) conflict wilh or tesult in'a breach or violation of any of the terms or provisions of; or constitute a-
default under, or result in the ercation or imposition of any lien, charge o ehcumbrance Gipon any of the
property -or-assets of S}O Newceo pursuant to the terms of any indenture, mortgage deed. of trust, loan
agreement, lease, license or other agreement. or instrument to which Sio Newco i is. 4 party or by which
Sio. Newco i is bound or to which any of the property or'assels of Sio. Neweo is subject, (ii) result in any
violation: of the provisions-of the ot gam?atlonal documents of Sio Newco, or (iii) result in any viclation
of any statute or any Judgment order, rule of regulation of any court or governmental agency or body,
domestic or foreign, having unsdiellon over 8i0 Neweo or any of ils propertics thal; in the case of
clauses (1) and (iii), would reasonably be cxpected to have @ Sio Newco Material Adverse. Effect.

(e) Assuming the accuracy of the represemtations and warranties of Pyrophyle and the Pyrophyte
Sharcholder. set forth In Section 5.1 and Section 5.3, respectively, of this Agreement, Sio Newco is not
required to obtain any consent, waiver, authorization ér order of, give any notice to, or make any ﬁlmg or
registration with, any court or-other provingial, territorial, federal, state, local or other governmental
authority, self-regulatory organization or other person in connection with the execution, delivery and
performance ‘of this Agreement (incliding, without limitation, the issuanee of the Additional Shares
pursuant {0 the Transaclion), other than (i) filings required by applicable state securities laws, (ii) the
filing of the Registration Statement, (iii) filings required by the Securitics Act, the Exchange Act, the
rules of the SEC, ncluding, the registration statement on Ferm F-4- with respect. to the Transaction-and

..the.proxy: sldtemenﬂprospecwb included.therein,.(iv). filings.or. consents, required by.the Stock Exchange, ...

including with respect to. obtaining shareholder. approval of the Transaction; i’ applicable, (v) if the
Pyrophyte Sharcholder is [ocated in the United States dr is 4 U.S. Shareholder, the filing of a Notice of
Exermpt Otfering of Securities on Form D. with the SEC under Regulation I L'mder the Securities Act, if
applicable, (vi} filings - required to consummate the Transaction as provided under the Business.
‘Combination. Agreement, (vii) the: {iling of notification under the HSR Act, if applicable, and (viii) those
filings, the failure of which to obtain would not reasonably be expected to have a Sio Neweo Material
Adverse Effect.
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(£, Except. for such matters as have nol had and would not reasonably be expected 1o have a Sio Neweo:
Material Adverse Effeet, there is no (1) suit, -action, proceeding or arbitration before a O'OVBI'I‘IITIGnldl
authority or arbilrator pending, or; threatened -in writing against Sio Newco (n) judgment, decrec,
injunction, Tualing or order of ahy governmental authorify or aibitralor oulstanding agdinst Sio’ Newco or
(111} written-communication from a governmental entity that alleges that Sio Newco 1s notin compliance
or is.in delault of violation of afiy applicable law.

(g) Sio Newco 1s in. compliance with all applicable laws and has notreceived any written. communication
from a governmental entity that alléges that Sio Neweo is not in compliance with, or is in default or
violation of any applicable law, except where such non-compliance, default, or violation would nat,
individually or in the aggregate, reasongbly be expected to.have a Sio Newco Material Adverse Fifect,

(h) As of the Closing Date, the Sio Newco Common Shares will be eligiblé for ¢learing through The
Depositary Trust Company (the “DTC”™), through its Deposit/ Withdrawal At Custodian (DWAC) system,
and New SPAC will be eligible anid participating in the Direct Registration System (DRS) of DTC with
respeet to the Sio Newco Common Shares.

(i) As of their respective dates, or, if amended, as.of the date of such amendment, which shall be deemed to
) supersede sueh original filing, each form, report, slatemen; schedule, prospectus, proxy, registration
stalement a.nd other document required to be filed by Sio- Newco with the SEC on or prior fo the (,losmg_
Date (collcetively, as amended and/er restated since' the time: of their filing, the “Sig Newco SEC
Doeuments”) complied in all material respects with the reéquirements. of the Sceurities Aet und the
Exchange Act, and the rules and regulations of'the SIC promulgated thereunder, and none of Sio Newco.
SEC Documents, when filed, -or if amended pnol to the Closing Dale (such amended Sio Neweo SEC
Documents, the “Amended Sio Néweo SEC Doguments™), as of the date of such amendment with respect
to those dlsclosures that ‘were. amended, gontained ‘any-untrue siatement of a material fact or omitted to
state a materjal fact requlr_e_d to. be stated therein-of necessary in.oider Lo make the slatements thergin, in
the light ol the cireumstarices under which they were made, not misleading. The finaricigl statements of
Sio Neweo ineluded in the Sio Newco. SEC Documents or, if amended, in (he Amended Sio Neweo-SEC
Nocuments, comply in all material respécts with applicablé accounting requircients and the tules ‘and
regulations of the SEC. with respect theréto as in effect at the time-of such filing and fairly present in all
material respects the financial position of Sio Newco as of and for the dates thereol and the results of
operations and cash flows for the périods then ended, subject, in the case of unaudited statements, to
normal, year-end audit adjustments. There aré no material outstanding or unresolved .comments in
cormment Jetters from the staff of the Divisien of Corporation Finance (the “Staff”) ol the SEC with

respect to any of the Sia-Newco SEC Documents as of the date hereot:
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) As of the date hereof, the authorized share capital of Sio Newco consists of"an unlimited number of
common shares and an unlimited number of preferred shares. As of the date hereof: 100 common shares
were issued and outstanding. All 100 common shares issued and outstanding have been duly authorized
and validly Issucd are fully paid and n(m—d'-;n;c%ab]:_ and are not subject (o preemplive rights or, similar.
As ol the date hercof except ‘pursuant to (l) the bubscrlp’uon Agreements, or (2) the: Business
Combination Agrecment, there are no. outstandmg options, warrants of othei tights'to subseribe for,
purchase or acquire-from Sio Newco. any shares or other equity interests in Sio Newco (collectlvely, “Sio
Neweo Equity. Interests™) or securilies. convertible into or exchangeable or exercisable for'Sio Newco
‘Equity Interests. Except-as set forth in the Business Combination Agrcemcnl as of the date hercof, Sio
Newco has no subsidiaries and does not own, directly -or indirectly, interests or investments (whether
equiity or debt) ifi any person, whether in¢orporated or unmcorporated As of the date hereof, there are no
sharehelder agresments, voting trusts or other agreements or understandings to which Sic Newco is a
party or by which il is bound rclatmg to the yoting of any Sic Neweo Equity Interests, other than as
‘contemplated: by thie Business Combination Agreement. There are no securities or instruments issued by
ar to which Sio Newco is-a party containing anti-dilution or similar provisions that will be triggered, by
the issuance of the Additional Shares, or-the Transaction, exceptiin each case for such anti-dilution or
similar provisions the.application of which has been eifectively waived.

k) There. is no suit, action, proceeding or invesligation pending or, o the knowledge. of Sio Neweo,
threatened against Sio Newco by the SEC, the Stock Exchange, thé applicablé securities commission or
sceurities regulatory autherity in each of the provinces and territories of Canada, or other securities
_commission or securities regulatory. authority with respeet 10 any infention by such entity 1o. prohibit the
registration of thie. Sio Neweo Common Shares or prohibit the li sting of the Sio Neweo Comimoh Shares
on the Siock Exchange.

oy Upon eonsummiation of the Transaction, the issued .and outstariding Sio Newco. Common Sharés ate.
expected to be registered pursuant to Section 12(b) of the Exchangé Act and listéd for trading on the
Stock Exchange, subject only 1o official notice thereof,

(m} Sio Neweo is not, and immediately after consummation: of the Transaction, will not be, an “invesiment,
company” within the meaning of the Investment Company Act

(n) Sio. Newco has not taken any steps to seek protection pursmani {o-any law or statute relaling to
bankruptey, insolvency, redrganization, receivership, liquidation or winding up, nor does Sio Newco:
have any knewledge that any of its creditors intends to initiate involuntary batkruptcy proceedings.

5.3 Pyrophyte | h and Warraniies. The Pyrophyte Shareholder hereby represents and
warrants-as of the date hereof and-ds of the. C]osmg Date to Pyrophyte-and Sio Neweo as follows:

{a) If the Pyrophytc Sharcholder is a legal catity; the Pyrophyte Shareholder (i) has been duly formed andis
validly existing and in good standing under the laws of its. jurisdiction of formation or incorporation and.

...{it) has the-requisite. power, and.authority fo.entet isito, and perform.its.obligations. under, this. Agreement. ...

If the P_y.rophyl,e Shareholder is an individual, the- Pyrophyle Shareholder has the legal competeénce and
capacity to enter into and petform its obligations unider this Agreement.

{b) If the Pyrophyte Shareholder is an entity, this Agreement has been duly authorized, validly executed-and.
delivered by the Pyrophyte Shareholder. If the Pyrophyte Shareholder: is an individual, the Pyrophyte
Sharcholder’s signatore is genuine and the signatory has the legal competence and capamty to execute
this Agreement. Assuming the.due authcrization, execution and delivery of the same by Sie, Sio Newco
and Pyrophyte, this Agréement shall constitute the valid and legally binding obligation of the Pyrophyte
‘Shareholder, enforceable against the Pyrophyte Shareholder in accordance with its terms, except as.such
enforceability may bg limited by bankruptcy, insolveney, reor ganization, moratorivm and similar laws
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{c) The execution, delivery and performance of this Agreemenl, and the execulion of the transactions
conlemp]a’u.d herein do not and will not (1) conflict with-or tesult in a breach or violation of any. of the-
terms or provisions of, or constitute a default under, or reésult in the creation or iimposition of any lien,
charge or sncumbrance upon any of the property or assets of the Pyrophyte Shareholder pursuant to the
terms of any indenture, mortgage, deed of trust, loan agreement, lease, license ar olher agrecment or
instrumient to which the Pyrophyte Shareholder is a party or by which the Pyrophyte Sharcholder is
bound or to- which any of the properly or assets of the Pyrophyte Sharcholder is. subject; (11) it the
Pyrophyte Shareholder is a legal entity, result in any violation of the provisions -of the oigatizational
documents of the Pyrophyté Shareholder; or (iii) result in any viclation 'of any statute or any jodgment,
order, rule or regulation of any court or governmental agency or body, demestic or foreign,. having
jurisdiction over the Pyrophyie Sharcholder or anly of its propertics that in'the case of clanses (i) and (iif),
would have a Pvrophyu. Shau.holdcr Mdlblldl Advusz, Effcel. Yor purposes of this Agreement, a
“Pyrophyte Shareh izl Adver 7 mieans -an event, change, development, oceurrence,
condition or eﬂett:with 'rcspc_cl 10 the Pyr_(.jphy-.lc Sharcholder that would reasonably be expected to have
a material adverse effeét on thic Pyrophyle Sharcholder’s ability. 1o consumsate’ the transactions
contemplated hereby.

{d) The eéxecution, delivery and performance of this Agreement, the xeceipl -of the Additiorial Shares
‘hereunder, the-compliance by the Pyrophyte. Shareholder with all of the provisions of this Agreement and
the consummation of the transactions contemplated hercin will ol conflict with or result in a breach or
violation of any relevant laws and regulations applicable to the issue of the Addiiional Sharcs, and the
Pyrophyice Shareholder will not cease 1o be in compliance-if the Additional Shares are acquired.

(€) The Pyrophyte Shareholder (i) is a quahhed institutional buyer” {as defined in Rule 144A under the
Securities Act), an “accredited investor™ (wnhm the meaning of Rule 501(a) under the Sceuritics Act) or
a non-1J.8. Person; as defingd in Regulation S, in ¢ach cass, satistying the applicable requirements set.
forth on Annex A hereto, and accordingly the Pyrophyte Sharéholder understands that the issnance of the
Addiiional Sharcs her cunder meels the exemptions from filing under FINRA Rule 5 123(b) 1)(CY or (1),
(iiyis. acquiring the Additiondl Shares only for its:own aceount.and not for the account of others, or in the.
case ol a2 Pyrophyte Sharchiplder that is located in the Unifed States or is a U.S. Person (@5 delined in
Regulation S), if the Pyrophyte Shareholderis recgiving the Additional Shares as a fiduciary: or agent for
one-of more inyestor or rust accounts; each owner of such account is 4 “qualified institutional buyer” (as
defined in Rule 144A nider the Securifies Act), an “accredited investor™ (within the mcaning of Rule. .
501{a) under the Securities Act) or such other person that satisfies the requirements of Annex A hereto
and the Pyrophyte Sharcholder has sole investment diserction with respeet io each such accouni, and the
full power and authority 1o make the acknowledgements, representations and agreements herein on
behalf of each owner of each such-account, (iii) is not.acquiring.the Additional Shares with a view to, or
for offer or salg in connection with, any distribuiion thercol inviolation of the. Sceurities Act, (iv) is
tesident in or otherwise subject to applicablc secutilics laws of the jurisdiction set cuton the signature
page herete. and (v) has provided Sio Neweo and Pytophyte with the requested information on Annex A
and Annex B (1o the extent @pplicable} fo_llu.wmg the signature-page hercto and the information: contained
therein is aceurate and complete. The Pyrophyte Sharcholder is not an entity formed for the specific
purpose of acquiring the Additional Sharcs, unless such newly formed entity is an entity in which all of
the equity owners ‘are “aceredited investors” {within the meaning of Rule 501(a) under the Securities:
Act).
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aﬂ’et:ting creditors generally and by the aVai‘labiliiy of equitable remedies.
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(6 If the Pyrophyte Shateholder is a resident of oi otherwise subjeet 10 applicable securities laws of any.
jurisdiction other than the Uniled Stales, it confirms, represents. and. warrants-that: (i) Lhe Pylophyte
Shargholder is knowledgeable of, or has been independently advised as 1o, the applicable seour 1Lu,5 laws
of the jurisdiction in which the. Pyrophyte Shareholder is resident (the “International Jyrisdic
which would apply fo the acquisition of*thc Additional Shares; and (ii) the Pyrephytc Shar n,halder is
acquiring the. Additional Shares pursuant io exempLoss I[rom the prospeutus or registration requirements
or ‘cquivalent requiremerits under applicable securities laws or, if such is not applicable, the Pyrophyte
Shareholder is permitted to acquite the Additional Shares under the applicable securities laws ol the
International Jurisdiction without the nced to rely on any exemptions;. (iii) the applicable secuiitics laws
of the International Jurisdiction do not require Pyrophyte and Sio Néwco to make any {ilings or seek any
approvals of any kind whatsoever from any sceurities regulator of :any kind whatsoever in thic
International Jurisdiction in connection with the issue and sale or resale of the Additional Shares; and.
(iv) the acquisition of -the Additional Shares by the Pyrophyte Shareholder does not trigger: (A) any
obligation 1o prepare and file a prospecius or:similar deeument, or any other report with respect to such
acquisition in the International Jur isdiction; or (B).any continuous disclosure reporting sbligation of the
fssuer 111 the International Jurisdiction; and (C) the Pyrophytc-Shareholder will, if requested by the Issuer,
deliver to the Issucr a certificate or opmlon of local counsel from the International Jurisdiction which
will conlirm-the matters referfed to in.subsections (ii), (m) and-(iv) above to the satisfaction ol the Issuer,
acting reasonably.

(&) The Pyrophyte Sharcholder acknowledges and agrees that the Additional Shares are being issucd in a

' transaction not involving any publie offering within the meaning of the Securities Act and that thg
Additional Sharcs have not been registered under the Securities Act.or the securitics laws ol any stale,
prevines or territory of Canada, or other jurisdiction and that Sio Newco is not required 1o register the
Additional Shares éxcept 4§ sel forth in Seclion § of this Agreement. The Pyrophyte Sharebolder
acknowledges -and agrees that the Additional Shares may not be offéred, resold, transferred, pledged or
otherwise disposed of by the Pyrophyte. Shateholder in the United States absent an effective régistration
statement under the Securities Act or in Canada Irom four months and a day after 816 Newco begoming a
“reporling -issucr” in any province or territory of Canada, except (i) i respect of a sale by a U, S.
Sharcholder; to Sio Newco or a. subsidiary thereof, (ii) in respect of'sales to a 1.8, Sharcholder, pursuant
to an .applicable exemption from the regisiration requirements of the Sécurities' Act (including without
limitation a private resale pursuant to so called “Section dayl ™), provided that all of the applicable
conditions theteot are miet, (iii} in an ordinary course pledge such as a broker licn ever acéount praperty
generally, (iv) 1o non-U.S. Persons. pursuant o offers and sales that oceur outside the United States
within the meaning of Regulation S, and, in cach of clauses (1)-(iv), in accordance with any applicable
securities laws. of the states and other jirisdictions of the United States (including, if applicable, Canada
Sccuritics Laws), and that any certificales” of account cntrics representing the Additiondl Sharcs shall
contain a restrictive legend o sueh effect; or (v) in respect of any sale subject to applicable securities
Jaws and regulations of the provinces and terfitories of Canada, pursuant to an applicable exemption
[rom the prospectus requiremients in Canada-as provided for in NI 45-106. ‘e Pyrophyte Sharcholder
acknowledges and sgrees that the Additional Shares may not be offered,. lesold transferred, p}edg:d or
otherwise disposed of by the Py rophytu Shareholder in Canada from Four months:and a day after Sio
Neweo becoming 4 1t,p0111ng 15511(,1 n any . provinee or lerritory of Canada, except purquant to an
applicable exemption from:the prospectus. requirements in Canada as provided for in NI 45-106, and that
any cettificales or aceount eiitries représenting the Additional Shares shall contain ‘a restrictive legend o
such effect, The Pytophytc Sharcholder acknowledges and agrees that the Addifional Shares will be
subject o these securities law transfer restrictions, and as-a result.of these transfer restrictions, the
Pyrophyte: Sharchelder. may not be able to readily offer, resell, transfer, p]edge or otherwise dispose of
the-Additional Shares and may be-required to bear the fiiancial risk ol an investinent in the Additional
Shares for an indelinite period of time. The Pyrophyte Shareholder acknowledges and agrees that the
Additional Shaies may not be immediately eligible. for offur_,. resalg; transfer, pledge or disposition’
pursuant io Rule 144 promulgatéd under the Securities Act; s amended (“Rule 1447), until the-cnd of
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any -applicable holding period. The Pyrophyte Shareholder acknowlédges and agrees that it has been
advised to consult legal counsel prior to making any offer, resale, pledge or transfer of any ol the
Additional Shares.
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(h) ‘The Pyrophytc Sharghelder understands and agrées that. the Pyrophyte Shateholdor is acquiring the

' Additional Shares directly from Pyrophytc. The Pyrophyte Shareholder [ther acknowledges that,

except pursuant to Sgetions 5.1 and 5.2 hereto, there have been no repiesentalions, warranties, covenants

or agreemeiits made to the Pyrophyte Shareholder by Pyrophyte, Sio: Newco, Sio or any of their

respective: affiliates or any control persons, officers, directors, employees, partners, agents or
representatives, expressly or by implication.

(i) The Pyrophyte Shareholder further acknowledges thal there have nol been, and the Pyrophyie
Shareholder hereby agrees that it is not relying on, any slatemerits, representations, warranties, covenants,
or agreements made to the Pyrophyté Sharsholder by Pyrophyte or Sio Neweo or its ssubsidiaries
(collectively, the “Acquired. Companies™ or any of their respeeiive affiliates or any control persons,
officers, directors, employees, partriers, agenls, or representatives, any other party to the Transaction or
any other pérson or enlily; expressly or by implication, other than those répresentations, warranties,.
covenants and agreements of Sio Neweo and Pyrophyle st forth in this Agreement, ' '

)] in thecase ol a Pyraphyte Sharcholder located in the United States or that is.a ULS. Person (as*dclined in
' Regulation S), the Pyrophyte Shareholder represents and warrarits thal ifs acquisilion and holding of such
Additional Shares will not constitute or result in a non-cxcrmpt prohibited transaction under section 406
af the Lmployce Retirement. Income Security” Act 6 1974, as-amended (“ERIS A", setlion-4975 of the

Internal Revenue Code of 1986, as amended (the “Code™), or any applicghle similar.law;,

14
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&) In making its' decision to enter into this Agrcement and acquire the Additional Shares, the Pyrophyte
Shareholdér has relied solely upon its independent investigation made by the Pyrophyte Shareholder and
the representations of Pyrophyte, and Sio Newco in Sections 5.1 and 5.2 of {his Agréement, respectively.
The. Pyrophyle Shareholder. acknowlcdgcs and agrees that the Pyrophyte Sharéholder has received such
information as‘the Pyrophyte Sharéholder deenis necessary in order to make an investment decision with
respect 1o the Additional Shares, including. with respect to Pyrophyte, the Acquired Companies-and the
Transaction, and made its own assessment, and is satisfied concerning therelevant financial, tax and other
¢conomic considerations relevant to the Pyrophyte Sharcholder’s investrment in the Addmonal Shares.
‘Without limiting the generality of the foregoing, the Pyrophyte Sharcholder acknowledges that it has
reviewed Sio Newco’s and Pyrophyte’s filings with the SEC. The Pyrophyte Sharcholder represents and
agrees that the Pyrophyle: Shireholder and the Pyrophyte Sharcholder’s proféssi‘onal'advisor(s) if any,
have had the.full opportunity to ask such guestions, receive such answers and obtain-such information ‘as
the Pyrophyte Shareholder and the. Pyrophyte Sharcholder’s proféssional adv1301(<'.}, il any, have deemed
necessary to make an investment decision with respect 10 lhe Additional Shares. The Py‘rophyte
‘Shareholder. acknowledges that certain information provided by. Sio Newco or Pyrophyte was based. on
projections, ‘and such projections were prepared hased on assumptions and estimates that are inherently
uncertain and are subject to a wide variety of significant busiriess, gconomic-and competitive risks and
uncertainties that could eause actual results to. differ materially from those contained in the projections.
‘The Pyrophyte Shareholder further acknowledges that the information provided to the Pyrophyte
Shareholder was preliminary and:subject to change, including in the registration statement and the proxy
statement and/or prospectus-that will be filed with the SEC in connection with the Transaction {which
will include substantial additional information aboul Pyrophyte, the Acquired Cempanies. and the
“Transaction and- will updale and supersede the information préeviously provided 1o the Pyrophyte
Shareholder, including without llmna‘uon with respect to any financial slatements and :other finaneial
information {whether historical or in the form of financial forecasts ‘or projections) of the Acquired
Companiés, which may have been prepared and reviewed solely by each of Pyrophyte and Sio Newco
and their respective officers and employees, as the case: ay be, and have not been reviewed by any
outside partyor, excepl as'expressly set forth therein, certified or audited by an independent third-party
auditor of audit firm); and that any changes to such information, including, without limitation, aiy
changes based on updated information or changgs in terins of the Transaction, shall in no way affect the-
Pyrophyte Shareholder’s obligation to comply with the terms of this Agreement,

O The Pyrophyte Sharcholder became aware df transaclions contemplated by this Agreement solely by
means of direct contact between the Pyrophyte Shareholder and Sio Newco, Pyrophyte or by means of
contact from a representative of Sio-Newco or Pyrophyte, and the Additional Shates were offeréd to the
Pyrophyte Sharcholder selely by direet contact between the Pyrophyte Shareholder and Sio Newco,.
Pyrophyte or their respective represcntatives, The Pyrophyte Shareholder did not become aware of the
transactions conicmplated by this Agregment, nor were the Additional Sharés offered: to the Pyrophyte-
Shareholder, by any other means, The Pyrophyte Sharcholder acknowledges that Pyrophyte represeits:
and wartants that the Additional @hdrcs (L) were not offered by any form of gencral solicitation or general
advertising (within the meaning of Regulation P under the Sceurities Act) and (ii) aré not being olleéred

..in-a.manner invelving.a. public.offering inder;..or in.a distribution. in.violation. of, the Securities. Act.or.. ...

any stale secuiities laws.

{m) If the Pyrophyte Sharcholder is or is acting on behalf of a Plan, the Pyrophyte Shareholder représents and
warrdnts that nonie of Pyrophyte, Sio Neweo, Sio or any of their vespective affiliates {the “TIi; ansaction
Parties™) has acted as the.Plan’¢ fiduciary, of has been relied on for advice, with respect 1o it§ decision to
acquire: and. hold the Additional Shares,.and nonc of the Transaction Parties shall at any time be relied

upon as the Plar’s [iduciaiy with respect to any decision Lo acquire, ¢ontinue to hold or transfer the
Additional Shares:

() [Reservedl.
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(©) The Pytophyte Shareholder acknowledges that it is aware that there are substantial risks incident to the
ownership of the Addifional Shates, 1nc]ud1ng those ‘set forth in the SEC Documents. The Pyrophyte
Shareholder is able 1o:fend for itself in the transactions contemplated herein and has such knowledge and
expetience in. financial and busingss malters as to be capable of evaluaﬁng the merits and risks -of an
investment in the Additionial Sharés, and the Pyrophyte Shareholder has had an opportunity to seek, and:
has sought, such accounting, legal, business and tax advice as ‘the Pyrophyte Shareholder has considered
necessary 10 make an informed’ investment decision. The Pyrophyte Shareholder (i) in respect of
isstiances to. a U.S: Shareholder, is an institutional account as defined: in FINRA Rule 4512(c), an
“aceredited investor” as: defined in Rule 501(a) under the Securities Act.or is a person that otherwise
‘satisfies the: 1equucmt,nts of AJ_H]Q(_A hereto, (ii) is a-sophisticated investor, experienced in invesling in
private équity transactions and capable of evaluating investment risks independently; both.in general and
with regard to-all transactions and investment. strategles involving a seeurity: or sécuritics, and (iii) has
exercised indepenident judgment in evaluafing its participation in-the transactions contemplaled by this
Agrecment, including the acquisition-of the Additional Shargs. The Pyrophytc Sharcholder understands
and acknowledges that the issuance of the Additional Shares hereunder meets, in respect of issuances to
a U.S. Shareholder, (1) the exemptions from filing under FINRA Rule 5123(b)(1)(A) and (ii) the
institutional custemer exemption-under FINRA Rule 21 ll(b)_

(p) The Pyrophyte Shareholder has adequately analyzed and fully considered the risks of an investment in
' the ‘Additional Shares ‘and determined that the Additional Shares are a suitdble investment for the
Pyrophyte Sharcholder and. that the Pyrophyle Sharcholder is .able at this time and in the foresegable
future 1o bear the econdmic risk of a total loss of the Pyrophyte Sharcholder’s 1nVcstment in Pyrophyte.

The Pyrophyte Sharcholder dcknowledges specifically that a possibility of total Joss exists.

@) The Pyrophyte Sharcholder understands and agrees that no federal, state or provincial agency has passed.
upofi or endorsed the mierits of the issnanee of the Additional Shares or made any findings or
determination as fo the fairness of this investment.

(). The ‘Pyrophyte Shareholder is not {i) a person or entity named (a “Person”™ on the List. of Specially
Designated Nationals and Blocked Persons administered by ‘the U.S. Treasury Dcm:rtmcnt § Office of
Foreign Assets Control (“OLIAC”) or in ay Executive Order issucd by the President of the United States-
and adniifistered by OFAC: (“OFAC List™), of a person or entity prohibited by any OFAC sanctions
pragram, (i) owned or controlled by, or acting on behalf cf, a person, thal is named on .an QFAC List,
(iir) organized, incorporated, ‘established, located, residenit or born in, or a citizen, national, or. the.
government, including any political subdivision, agency, or instrumentality thereof, of,  Cuba, Iran, North
Korea, Syria, the Crimea region of Ukraine, or any other counlry: or territory embargoed or sublect 1o
substantial trade restrictions by the United States (cach a “Sarctioned Counyry™), {iv) a Designated
National as defined in the Cuban Assels Corilrol Regulations, 31 C.ER. Part 513, or (jii) a.non-U.S. shell
bank’ or [:ormm.‘hmy banking services indirectly to a-non-TLS. shell bank. The Pyrophyto Shar¢holder
agrees to provide law enforcement agencies, it réquested thereby, such records: as required by apphcdblc
Taw, provided that the Pyrophyte Sharcholder is pernitted to do so under applicable-law (collectively.

- “Sanetions?). If the. Pyrophyte Shareholder: is. a.[inancial institution. subject.terthe Bank Secrecy. Act (31........

U.S.C. Section 5311 et seq.} (the “BSA™), as amended by the USA PATRIOT Act of 2001 (the.
“PATRIOT Ac(”), and its implementing regulations. (collectively, the SAJPATRIO'l Act™); the.
Pylophyte Sharcholder maintains policies and procedures reasonably designed to comply with applicable
obligations nndet the BSA/PATRIOT Act. To the extent. requited, the Pyrophyte Shas cholder maintains
policies and procedures reasonably. designed Ifor the streening of ifs investors against ‘the ‘OFAC
sanclions. programs, mcludmg the. OFAC List. To ‘the extent required, the Pyrophyie Sharcholder
maintains policics and procedures redsonably demgm.d (6 ¢risure. that the funds held by the Pyrophyte
Shareholder and used fo purchase the-Additional Shares were legally derived.
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(s) ‘No foreign person (as defined in 31 C.ER. Part 800.224) in which the national or subnational
governmierits of a single foreign state have a substantial interest (as defined in 31 C.F.R. Part 800.244)
will acquite & substantial interest in Sio Newco as a result of the issuance -of the Additional Sharcs
hereunder such that a.dcelaration te-the: Committee on Foreign Investment in the United States would be
mandatory under 31 C.FR. Part 800.401, and no foieign person will have control {as-dsfined in 331
C.F.R. Part. 800.208) over Pyrophyte from and aftér th¢ Closing as a result of the issuance of the
Additional Shares hereunder:

) In the case of a Pyrophyte Shareholder located in the Uniled States or that is a U.S. Person (as defined in
Regulation 8), il the Pyrophyte Shareholder is an employee: benefit plan that is subject to Title T of
ERISA, a plan, an individual retirement account or othér arrangement that is subject to séction 4975 of
the Code or an employee benefit plan that is & governmenial plan (as.defined in section 3(32) of ERISA),
a church. plan {as defined in section 3(33) of’ FRTSA), a non-U.S.plan (as deseribed in- sectlon 4(b)(4) of
ERISA) or other plan that is not sabjeet. 16 the 1orcgmng but. may be subject to provisions uiider any
other-federal, state, local; non-U.S: or other laws or regulations that ate similar to such provisions of
ERISA or the Code, or an entity whose: underlying. assets are considered 1o include “plan assets” of any
such plan; account or arrangement (gach, a “Plan”) subject 1o the fiduciary or prohibited transaction’
provisions-of ERISA or section 4975 of the Code; the Pyrophyte Sharcholder represents and warrants:
“that (i) it has not relied on Sio Newce, Pyrophyte or any: of their respective affiliates (Ihc “Transaction
“Parties™) Tor investmerit advice or as the Plan’s fiduciary withrespect to its décision to acquire and hold
the Additional Shares, and nene of the Transaction Partics shall-at any time be relied upon as the Plan’s:
fiduciary with respect to:any decision to acquire, continue to hold or transfer the Additional Shares -and
(ii) the decision to invest.in the Additiorial Shares has been made at the recormendation o direction of
an “independent fidiiciary” (“Independent Fiduciary™ within the meaning of US. Code of Federal
Regulations 29 C.F.R. section 2510,3 21{¢}, as aniended from time 1o time {the “Fiduciary Rule”) who is
{1) independeﬁt”of the Transaction Patties; (2) is capable of evaluating investiment tisks independeritly,
both in general and, with véspect to particulai transactions and investment strategies (within the meaning
of the, Flduc1ary Rule); (3} is a fiduciary {under E RISA and/or section 4975 of the C ode) with respect to-
the. Pyrophyte Sharcholder’s investment in. the Additional Shares and is responsible for exereising
independent judgment in: evaluating the investment in the Additional Shares; and (4) is aware of and
acknowledges that (A) none: of the Transaction. Parties is undeitaking to- pmwdc 1mpa.rt1al investment:
advice, or 1o ‘give advice in a fiduciary capacity, in conneclion with the dequirer’s of transferee’s’
investmernit in the Additional Shares, and (B) the Transaclion Parties have a financial interest-in the
acquirer’s investment in'the Additional Shares on account of the fees and othei rémuneration they expect
to receive iil connection with iransactions contemplated by this Agreement.

{u). The Pyrophyte Shareholder acknowledges that it is not relying -upori, and has not relied upon, any
statément, répresentation or warrarity made by any person, firm or corporation (including; without
limitation, Sio Newco or Pyrophyte or any of their respective affiliates or any of its or their respective
control persons, officers, directors, cmployces, agents or representatives), other than the representations
aitd wartanties of and Pyropliyte and Sio Newco contained in Sgetions 3.1-dand 5.2 of this  Agreement,

... respectively, inmaking its.investment.or.decision lo.invest.in.Pyrophyte....
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No broket or finderhas acted on behalf of the Pyrophyte Sharcholder in connection with the issuarce of
the: Additional Shares pursuant:to this Agreement in such.a way as fo-create any liabilily Sio Neweo or
Pyiophyte.

The Pyrophyte Shareholder hereby agrees that neither it, nor any person or entity acting.on its.behal{ or
pursuant to any understanding with the Pyrophyte Sharehelder, shall, directly or indirectly; engage in dny
hedging activilies, derivative transaciions or exceute any Shorl Sale or other transaciion that would have
a similar effect, with respect to the securities of’ Sic Newce or the Subject Pyraphyte Ordinary Sharcs
prior to-the Closing-or the earlier termination. of this Agreement in accordance with its terins. “Short
Sales™ shall include, withou! limitation, all “shers Sales” as defined in Rule 200 of Regulation SHO. under
the Exchange Act and all types. of direct and indirect stock pledges (other than pledges in the erdinary
coutse of business as part of prime brokerage arr angements), forward sale contracts, aptions, puts, calls,

swaps and similar arrangetiients (including on a. total retirn basis), and sales and other wansaélions
through non-1J.S; broker dealers or foreign regulated brokers,

Exceptas cxpressly disclosed in a-Schedule 1313 or Schedule 13G {or amendments thiercto) filed by Lhe
Pyrophyte Shareholder with-the SEC with respect fo the beneficial ownership of Pyrophyte’s outstanding
securities prior to the date of this Agreement, the:Pyrophyte. Sharehoidcr {s-not currently (dnd at all times
through Closing will refrain from being or becoming) a member of a “group” (within the meaning of
Section 13(d)(3) o Scction 14(d)2). of the Exchange Act, or any successer provision), including any
group acling for the puipose of acquiring, holding or disposing.of equity securities of Pyrophyte ot Sio
Newco (within the meaning of Rule 13d-5(b)(1) under the Exchange Act):

The Pyrophyle Sharcholder will'not acguire a substantial interest (as defined’in 31 C.FR. Pait 800.244)
in Pyrophyte or Sio-Neweo as a resitlt of the issuance of the Additional Shares,

The Pyrophyte Sharcholder: a(,kn()wl{.dgi.s ils. ()bhgalmm under applicable securities laws with respect to
the treatment of non-public information relating to Sic Neweo and Pyrophyte.

The: Pyrophyte Sharcholder acknowledges that (i) Pyrophyte and Sio Neweo, and any ol their respective
afiiliates, control persons, officers, dircctors, employees, agents or representatives currently may have,
and later may come into possession of, information regarding Pyrophyte and Sie Newco that is not
known to the Pyrophyte Sharcholder and that may be materisl 10 4 decision to enter into this. Agreement
and (ii) the.Pytophyte Shareholder has detetinined to enter into this Agreement notwithstanding its lack
ol knowledge of such information,
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6. ‘Registration Righis.

6.1 SioNewco agrees that; within thirty (30) calendar days foltowing the Closing Date, New SPAC will file with the
SEC (at New SPAC’s sole cost'and expense) a registration statement {the “&glstrauqn Statement”) registering the
resale by the Pyrophyte Shareholder of the Additional Shares (the “Registrable Securities™), and New SPAC shall
use its comimercially reasonable efforts to have the Registration Statement declared effective as soon as
practicable after the filing thereol; bul in any event no later than sixty (60} calendar days after the Closing Date
(the “Effectiveness Deadline™); provided, that the Effectiveness Deadling shal) be.éxtended to-one huridred twenty
(120).calendar days-after the Closing Date if'the Registration Stateiment is reviewed by, and comments thereto-are
provided [rom, the SEC; provided, furt her,, thal New SPAC shall have he Registration Statement -declared
effective within-tefi (10) Business Days after the date New SPAC is notified (orally or in_ writing, whichever is
earlier) by the staff .of the SEC. that the Registration Statement will not-be “reviewed” or will not be subject to
further review; prgwggg, further, that (1) if the Effectiveness Deadline falls-on a Saturday, Sunday or-other day
that the'SEC is closed [or business, the Lifcciiveness Deadline shall be extended to the next Business Day on~
which the SEC is open for business and (ii) if the:SEC is closed for operations due to:a governinent shutdown, the
Effectiveness Deadline shall be extended by the same number-of Business Days in which the SEC remains closed.
Upon the Pyrophyte Sharetiolder’s timely request, New SPAC shall provide-a draft'of the Reg'is"tration Statement
to the Pyrophyte ‘Shareholder for review at least two (2) Business Days in advance of the date of filing the
Registration. Statement with the SEC (the * £1_th_le_ "}, and the Pymphyte Sharcholder- shall provide any
comments-on the Registration Statement (o New SPAC o later than the ‘day immediately preceding the Filing
Date, Unless otherwisc agreed to in wriling by the Pyrophyte Shareholder prior'to the filing of the Registration
Statement, the: Pyrophytc Shareholdc1 shall not be identified as a statutory underwriter in the Registration
Statement; provided, tliat if the SEC requests that the. Pyrophyte Shareholder be. identified as a statutory
underwriter in the Registration Statement, the Pyrophyte:Shareholder-will have the opportunity to withdraw from
the Registration Statement upon its prompt written request to New SPAC. Notwithstanding the foregoing, il the
SEC preverits New SPAC. fromn incliding any or all of the shares proposed o be registered under the Registration.
Statement due to limitations on the use of Rule 415 of the Securities Act for the resale of the Registrable
Securities by the applicable shareholders or otherwise, such Registration Statement -s’hall_ register for resale such
number of Registrable Securities which is equal to the maximum number of Registrable Securities as is permitted.
by the SEC. In such event, the number of Registrable Securitiés or ether shares to. be registered for each selling
sharehiolder named in the Registration Statement shall be reduced pro.rata among all such selling shareholders and.
as premptly as: practicable after-being penmtted to register additiondl shares under Rule 415 under the Securities.
Act, New SPAC shall amend the Registration Stateiment or tile ori€ or-more new Registration Statementi(s) (such_
amendment or new Registration Statement shall also be deemed.fo be a “Registration Statement” hereunder) to
register such additiorial Registrable: Securities and eause such amendment or Registration Statement{(s) t6 become.
effective as promptly as practicable after the filing thereof.,
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6.2 Sio Newco agrees that, <xcept for such times. as New SPAC is permitted hereunder to suspend the use of the
prospectus forming part of a Registration Statement, New. SPAC ‘will use its commereially reasonable efforts to
cause such Registration Stalement (o remain efféctive with respect to the Pyrephyte Sharcholder, including to
preparc and file any post-effective amendment to such. Registration Statement or.a supplement o the related
prospectus-such that the prospeetus will not include:any untrue statement or-a material fact or omit to state dmy
matérial fact necessai y 10 make the slalements therein, it light of the.circumsiances under which they Were made,
not misleading, until the earlier of' (1) two (2) years from the effective date of the, Reg1strat1011 Statement, (i) the
date. on which the Pyrophyie Shareholder ceases to-hold any Registrable Sceurities or {1ii) on the first datc on
which the Pyrophyte Sharcholder can sell all of'its Registrable Securitics (or shares reeeived in exchange therefor)
under Rule 144 of the Securities Act without limitation as 1o the manner of sale or the:amount of such securities
th_a_t may be sold and without lhe requirement. for New SPAC to be in compliance with the curent public
information required under Rule 144(c)(1) {(or Rule 144(i)(2), if applicable) and New. SPAC shall use its
commercially reasonable efforts to obtain the withdrawal of any order suspending the effectiveness of any
Registration Staternent as soon as reasonably practicable. For so long as the Registration: Stalement-shall remain
effeetive, New SPAC will usuumunezcially reasonable efforts to file all reports, and provide all customary and
réasonable eooperation, necessary to enable. the Pyrophyle Sharehelder to resell the Regisirable Sceurities,
pursuant to the Registration Staternent, quahfy the Registrable Securities for listing on the Stock Exchange and
update or amend the Registration Stalement as necessaty to include Reégistrable Securities. New SPACGwill use its
commércially reasonable efforts to, for so long as the Pyrophyte Shareholder holds Registrable Securities, make
and keep public information available (as those terms are understood and defined in Rule 144) and file with the’
SEC in a timely manner all reports and other docuingtits required of New SPAC under the Ixchange Act so long
as New SPAC remains subject to such requirements to. enzble the Pyrophyte Sharehoider to resell the Registrable
Securities pursuant 1o Rule' 144, The Pyrophyte Shareholder agrees. to -disclose. its bonelicial ownership, as’
determined in accordance with Rule 13d-3 of the Exchange Act, of Regisirable Securities to New SPAC (or its
suceessor) upon request to. assisl Mew SPAC in-making the determination described above.

6.3 New SPAC’s obligations to-include the Registrable Sccurities in the Registration Statement are contingent upon
the Pyrophyte Sharcholder furnisliing in writing to New ‘SPAC a completed selling sharcholder questionnaire in
customary form that contains such information regarding the Pyrophyte Shareholder, the securities of New SPAC
held by the Pyrophyte Sharehelder and the intended method: of d1sp051t10n of the Registrable Securitics as shall be
teasonably requesfed by New SPAC to effect the: registration of the Registrable: Sccuritics, and the Pyrophyte_
Sharchiolder shall execute such documents in connection  with such registration.as New SPAC may reasonably
request thal are customary of a selling sharcholder in similar situations, including providing that New SPAC shall
be entitled to postpone and suspend the effectiveness or use of the Registralion Statement (i) during any
customary blackout or similar period or.as permitted hereunder and (11) as may be:necessary in conncetion with
the prtparatlon and filing ol any post-etfective amendments to the Registration Statément to address any financial
statemient updates required by Ttem 8.A of Form 20-F; provided, that New SPAC shall request such information
from the Pyraphyte Sharchélder, including the sellmg shareholder questionnaire, at east five (5) Busitiess Days.
prior to the: anticipated Filing Date of the: Reglstratlon Statement; and provided, further, under no circumsiances
shall the Pyrophyte Shareho]der be: rcqmrcd to sign any type ol Lock- -up agreement.. In. ihe caseof the registration
effecled by New SPAC pursuant to this Agreement, New SPAC shall, upon reasonable request, inform the
Pyrophyte Shareholder 48 to thie status of stich registration. The Pyrophyte Shareholder shail not be enfitled to use.
the Registration Statement for an underwriticn offering ol Registrable Securities; Notwithstanding anything to the
contrary contained herein, New SPAC may délay or postporie hlmg of such Registration Statement, @nd from time
10 time require-the Pyrophyte Shareholder not to sell under the ch;s,tra_tl(_m Statement or suspend the use of any:
~such Registration Statement if it determines in good Taith that in order for the registration statement 1o not contain
a material misstatement or omission, an amendment theretw would be needed, or if such filing or use could
matetially affect a bona fide business or financing ransaction of New SPAC or could require premature disclosure:
of information that would materialfy adversely affect New SPAC (each such circumstance, a “Suspension
Event™); provided, that, (x) New ‘SPAC shall wot so delay filing or 30 stspend the use of the Registration
Statement for a periad of more than sixty (60) consceuiive days or more than three (3) times in any three hundred
sixty (360) day period, and (y) New SPAC shall use commercially 1easonab]e effarts to make such registration
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statement available for the sale by the Pyrophyte Shareholdet of such secutities as soon as practicable thereafter.
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6.4 Upon receipt of any written notice from New SPAC of the happening of (i} an issuance by the SEC of any stop
oider Suspending the efféctivéness: of any Registration Statement or the initiation of any proceedings for such
purpose, which notice shall be given no later than three {3) Business Days from the date. of such event, (i) any
Suspénsion Event during the period that the Registration Statcment is éffective, which notice shall be givén no
later than three (3) Business Days fiom the date of such Suspension Event, or (iii), or-il as a result of a Suspension
'Event the. R(.,gl‘ull ation Statement or related prospeetus contains any untrue statement ol a material fact of ormits‘to
stale any material fact requucd to be slated thérein or necessary to make the statements therein, in light of the
circumstances under which they were made (in the case of the prospectus) not misleadmg, the Pyrophyte
_Sharcholdc,r agrees that (1) it will immediately discontinue offers and sales of the Reégistrable Securities vnder the
Registration Statement unlil the Pyrophyte Shareholder receives copies of a supplemental or amended prospectus
(which New SPAC agrees to promptly prepare) that.corrects the misstalcment(s) or -omission(s) referred to above
and receives notice that any. pest-cflective amendment bas become éffective or ‘suppleiment has: been filed of
unless otherwise notified by New SPAC that it miay resume such offers and sales, and (2} it will maintain the
confidentiality of, and will not use, any information: included. in. such written notice delivered. by New SPAC
unless ptherwise required by law, subpoena or regulatory request or requirement; provided no nolice given
pursuiant to. this Scetion & shall ¢ontain material nnn—pubhu information a,oncermng New SPAC. Tf so directed by
New SPAC; ‘the Pyrophyte Sharcholder-will deliver to New SPAC or, in.the Pyrophyte Shareholder’s sole
discretion destroy, all copies of the prospectus covering.the Rbglblldblu Securities in the Pyrophyte Sharcholder’s
possession; provided, however; that this obligation to deliver or destroy all copies of the prospectus coveting the
Registrable Securltleb shall not apply (w) to the extent the Pyrophyu, Shareholder is required to retain a copy-of
such prospectus (A) in order Lo .comply with app[u,abl{, legal, regulatory, self—regulatory or’ professional
réquirements or {B) in accordance with a bona fide pré-existing document retention policy or () to copies stored
cleetronically on archival servers:as a result of automatic data-back-up.

6.3 The Pyrophyte Sharcholder may deliver wrilien notice (an “Opt-Ouf Notice™) to New SPAC requesiing that the
Pyréphyte. Shareholder nof receive notices from New SPAC otherwise required by this Section 6; provided,
however, that the Pyrophyt{, Sharcholder may later revoke any such Opt-Out Notice. in wrztmg Following reeeipl
of an Opi-Out Nolice from the Pyrophyic. Sharcholder {unless subsequéntly revoked), (i) New SPAC. shall not.
deliver any such notices to the Pyrophyte Sharcholder and the Pyrophyte Shareholder shall no longer be entilled
to the. rights-associated with any such notice and (i) cach tinie prior-to the Pyrophyte: Shareholdor’s intenided use
of an effective Registration. Stalement, the Pyrophyte Shatcholder will notify New SPAC-in writing -at least lwo
(2) Business Days in advance of such intended use, and ifa notice of ‘a Suapcnsmn Event was previously
delivered (or wonld have. been delivéred but for the provisions of this Segtion 6.5) and the related suspensien
period remains. in-effect, New SPAC will 56 notify; the Pyr ophyte Sharehglder, within oneé (1) Business Day of the
Pyrophyte Shareholder’s notification to New SPAC, by delivering to the Pyrophylu Shareholder a copy of such.
previous notice of Suspension Event, and thereafter will provide the Pyrophyte Shareholder with the related rigtice
of the conchision of such bus_pensmn Event promiptly following its availability.

6.6 For purposes of this Section 6, (i) “Registrable § " shall meéan, as of any date 6f determination, the
Additional Shar¢s and any other equity security issued or issuable with respect to the Regisirable Securitics by
way of share splif, dividend, distribution, 1ecap1tahzat10n merger, exchange, or replagement, and (i) “the
Pyrophyte Shareholder” shall include any affiliate of the Pyrophyte Shareholder to which the fights under this

Section 6 shall have been duly assi igned.
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6.7 Sio Newco shall indemmnify and hold harmless the Pyrophyte Sharcholder {to the extent the Pyrophyte Sharcholder
is a seller iinder the Reg’istratien ‘Statement), the officers; directors, members, managers, parthers, agents,
investment advisors -and employees of the Pyrophyte Shareholder, each person who conurols the Pyrophyte
Shareholder (within the meaning of Section 15 of the Securitics Act or Section 20 of the Exchange Act) and the
officers, dircetors, members, imanagers, partners, agents and employees of each such: controlling person, to the
fullest extent penmtted by applicable law, {rom .and against any and all reasonable ‘out-of-pocket Josses,  claims,
damages, liabilities, costs (including, without limitation, reasonable and documented attorneys’ fees) dlld
EXPENSES. (_eollectwe]y, Losses”) that atise out of or are based upon any umirue or alleged untrue statement of a
‘material fact centained in the Registration Statement, any prospéctus included in the Registration Statement or
any form of prospectus or in any amendment or supplement therety or in any preliminary prospectus; or arising
out. of or relating 10 any omission or alleged omission to state a material fact required o be stated therein. or
necessary’ to- make the statements therein (in the case of ‘any prospectus orform of prospectus or supplement
thereto, in light of the circumstances under which they were made) nol misleading, except to the extent that such
untitie staternents, alleged untrie statements, ‘omissions or alleged omissions are based “upon . information
regarding the Pyrephyte Sharcholder furnished in writing to Sio Newco by or on behalt of the. Pyrophyte
Sharcholder expressly for use thercin or that the. Pyrophyte Sharcholder has omitted a material fact from such
information. Sio Newco shall notify the Pyrophyte Sharcholder promptly of the institution, threat or assertion of
any. proceeding arising from or in connection with the fransactions contemplated by this Section 6 of which Sio
Neweo is aware. Such indemnity shall remain in full force and effect regardiess of any investigation made:by or
on behalf:6f an: indemnified party and shall survive the transfer of the Registrable Securities. by the Pyrophyte
Sharcholder. Notwithstanding the forgoing, Sio Newco’s indemmification obligations. shall not apply to amounts
paid in settlement of any Losses. or action if: such: settlement is ellécted without the prior written consent-of New
SPAC (which conserit.shall not.be uiireasonably withheld or delayed).

6.8 The Pyrophyte. Shareholder shall, severally and not jointly with any selling shareholder named'in the Registration
Statement, indemnify and hold harimless-Sio Newco, its diréctors, officers, members, managers, pariners, agents
and employeeb each person who controls Sio Neweo: (within the mearning of"Section 15 of the Securities Act-and
Section 20 of the Exchange Act), and the directors, officers, members managers, partners agents,. or: employees of
such controllinig persons, to the fullest extent:permitted by appheable law, from.and against all Losses afising out
of or based upon any untrue or alleged untrue slatement. of a matenai fact -contained in any Registratlon
Statement, any prospectus included in the Reg1strat10n Statemnent,. or any. form of prospectus, ‘or in any
amendment or supplement thereto or-in any preliminary prospectus, or arising out ol or relating 1o any -bmission
or alleged omission of a materia! fact reguired to be stated therein or neeessary to make the statemenits therein (in
the case of any prospectus, or.any form of prospectus or supplement thereto, in light of the cireumstances under
which they were made) not misleading to the extent; but only to-the extént, that such untrug statements, alleged
untrue stetements, omissions or alleged omussions dre based upon information regarding the Pyrophyte
Shareholder. furnished in writing to Sio Neweco by or on behalf of the Pyrophyte Shareholder expressly for use
therein. Inno event shall the liability of the Pyrophyte Sharcholder be: gréater in amount than the dollar-amount of.
the net proceeds. received by the Pyrophyte Sharcholder upon the sale of the Registrable Securities giving rise to
such. inderimification obligation, Notwithstanding the. forgoing, the Pyrophyte Sharcholder’s indemnification
obligations shall riot apply 1o amounts paid in settlement of ‘any Losses or action if such: settlement is effected

~without:the prior.written.consent.of the Pyrophyte. Sharchelder (which consent:shall not be unreasonably, withheld. ...

or-delayed).
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6.9 Any Person or entity entitled to-indemnification herein shall (A) give prompt written notice 0 the indemnifying
party of any claim with respect to which it seeks indemnification (previded that the failure to give prompt notice.
shall not impair any person’s or enlity’s, right t¢ indemnification hereunder to the éxtent such' failure has not
prejudiced the indemmifying party) and (B) unless in such indemnified party’s reasonable judgment a counflict of
interest between such indemnificd and indemnifying partics may exist. with respect 0. such claim, permit such
indemnifying party o assume the defenise ol such. claim- with counsel reasoriably satisfactory to the indemnilied
party. It-such detense is assumed, the iridemnifying party shall not be subject to any liability [of any settlement
made by the indemnificd parly without its consent {but such consent shall not be unn casonably withheid,
conditioned or delayed), An indemnifying party who is not entitled. to, or elects not to, assume the defense of 4
claim shall not be obligated to pay the fees and expenses of more than one counsel for all partics indemnified by
such indemnifying party with respeel Lo such claim, unless in the reasonable, judgmenl of any indemnified party a
conflict of interest may exist-between-such ndemmified parly and “any other of such indemnified parties. with
respect lo such claimr. No indemnilying party shall, without the consent of the indemnified party ‘(which consent
shall not be unreasonably withheld or delayed), consent to the eniry of any judgment or-enter into any settlement.
which cannet be settled in all respects by the payment of money {(dnd such moncy is so paid by the indemnifying,
patty. pursuant to the terms of such seftlement), which settlement shall not includé- a statement or admission of
fault and culpability on the part ol such indemnified party, and which settlement shall include as an unconditional
term thercof the giving by the claimant or p]"lmtlﬂ to such indemnified party of a iclease from all hablhly in
respect 1o such claim or litigation.

6.1 The indemnification provided for under this Agreement shall remain in fiill force and effect regardiess of any
investigation made by or on behalf of the indeanilied pasty orany officer, direelor or-controlling person or entity
ol such indemnified party and shall survive the transfer of the Registrable Securities. acquired pursuant to-this
Agrécinent.

6.1 If the indemnification provided under this Section 6 from the indemnitying party is unavailable or insufficient to
hold-harmless an indemnified party in réspect.of any losses, claims, damages, liabilities-and €xpenses referred to
hetein, then the indemnilying party; in licu of indemnifying the indemnified party, shall contribute to the amount-
paid or payable by the indemnified party as a result of such losses, cl.:ums, damages, liabilities and expenses in
such proportion as i§ appropriate to reflect the relative fault of the indennifying party and the indeémnified party,
as well ds any other ielevanl cquitable considerations; provided, however, that the liability of the Pyrophyte.
Shareholder shall be limited to the net proceeds received by the Pyrophyte ‘Shareholder - from the sale of
Registrable; Securities givinig rise t0.such contribution obligation. The relative fault of the mdemmfylng paity and
indemnified party shall be determined by reference to, among other things, whether any action in uestion;
including any untrue or alleged untrue statement of a. material fact.or omission or allnged omission to state a
material fact, was made: by {or not made b_y, iin the ¢ase of an ()mlsmon)_, or relates to informition supplied by (or
ot supplicd by, in the case:of an omission), such indemnifying party of indemmitied party, and the indemnifying
party’s and indemmificd pary’s relative intent, knowledge, access to information and opportunity to correct or
prevent such action, The amount paid or payable by a party as a result of the lossés or other liabilities referr ed 1o
above shall be degmed to include, subject to the limitations set forth in this Section 7, any legal or other fees,
charges- or- expenses. reasonably- incurred by such party in connection with any uwestlgdtmn or proceeding. Nn
person guilty ol [raudulent misreprésentation (within the meaning of Section 11(f) of the Securities Act) shall be.
entitled fo conttibution pursuant 1o this Section 6,11 from any person or entily who was not guilty of such
fraudulent misrepresentation. Notwithstandin g anything to the contrary herein, in no event will any party be liable
for cons¢quential; special; exemplary or punitive damages. i connection- with this Agreement or the transactions
contemplated hereby.

7. Termination. This Agpreement shall terminate and be void and of no further force and effect, and all rights and
obligations of the parties hercinder shall terminate without any further Habilily on the part of any party in respect
thereol, upon the carlier of {a) such date and time as the Business Combination Agreement is terminated in’
accordance with {is terms and (b) the inutual written agreement of the parties hereto to termirate this Agreement;
provided, that nothing herein will relicve any party [rom Tiability for any willful brieach hereof prior to the time of
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termination, and each party will be entitled to any remedies at.law or in equity to recover losses, liabilities or
damages arising from such breach. Pyrophyte shall notify the Pyrophyte Shareholder of the termination of the
Business Conibination Agreement promptly after the termination thereol

23
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8. _TI'LI"-;t Account. Waiver. The. Pyrophyte Shareholder hereby acknowledges that; s described . in Pyrophyte’s
prospectus relating loils initial public offering (the ‘IPOY") dated October 26, 2021 available al www.sce.gov,
'Pyrophyte has eslablished a trusl account.(the “Trust Aceount™) containing the proceeds of the IPQ and from
cerlain private placements occurring simultanecusly with the 1PO: {including interest acerved from. time*to tinie
thergon) for the benefil of Pyrophyte, its public shareholders and certain other parties (including the underwriters:.
of the TPO), and- (hat, except as otherwise described in such prospectus, Pyrophyte may disburse monies from the.
Trust Ageaunt only to {x) its publi¢ shareholders in the event théy clect to have their Pyrophyte Class A Shares
redeemed for cash in conncelion with the consummation of Pyrophyte’s initial business combination, an
amendment 10 its amended and restated memor: andum and. articles of association 10 extend the deadline by whicls
Pyrophyic must consummate its initial business u)mbmatmn or Pyrophyle’s [ailure to. consummate an initial
business combination by such deddline, (y) pay certain taxes from time to time, or (z) Pyrophyte after or.
concurrently with the- consummation of ifs. initial busingss combination, For and in consideration of Pyrophyte
entering inlo this Agreement, and for other good and vahuable considératien, the reccipt-and suffi iciency. of which
are hereby acknowledged, the Pyréphyle Shareholder, on behalf of 1tself and its affiliates, hereby (a) agrees ihat it
doss not now and shall riol at any (ime hereafter have any right, title, interest or ¢laim of any kind in or 1o asiy
assets held in the Trust Account, and shall not make anly claim. agalnbt the Trust Account, arising out or as a result
of, in-connection with or-relating in any way to this Agreement, and regardless of whether such claiih arises based.
on contract, tort, equity or any other theory of legal liability {any and all such claims are collectively refeired to:
hereafier as the “Released Claims™), {b) irrevocably waives any Released Claims that it may have agdlnst the
Trust-Account now orin the future as a resull of, or arising out of, this Agreement, and (¢) will not- seek recourse
against the Trust Account as a result of, in connection with or r¢lating in any way to this Agreement; pmv;gjc
however, that nothing in this Section § shall (i} serve to limil or prohibit the Pyrophyte Shdrcholder’s right to
pursue a cldim dgainst Pyrophyte for legal reliet against assets held oufside the Trust -Account (so long as such
claim would nol alfeet Pyrophyte’s ability to fulfill its obllgalmn to-clectuate any redemption right wilh respect
10 any securities of Py1 ophyte), for specific performance or other equitable relief, (i) serve to.litnit or prohibit any
claims that the Pyrophyte Shareholder may have in the future against Pyrophytc’s assets or fundy that are not held
iri the Trust Account (including any funds that have been released fram the Trust Account and any asséts that have
been purchased or acquired with any Such fiinds) (so long as such claim would not affect Pyrophyte’s. ability to
fulfill its obligation fo. effectuate any redemption right with respecl lo any securitics of Pyrophyte) or (iii) be
decmed to limit the Pyrophyte Sharcholder's tight to distributions [rom the Trust Account in accordance with
Pyrophyte’s amerided and restdted memorandum. dnd articles of association in respect of any redemptions by the
Pyrophyte Shareholder in respect of Pyrophyle Class A Shares acquired by any means other than pursuant to, this
Agreement, The Pyrophyte Sharchelder acknowledges and agrees that such irevocable waiver is a material
induceiment to Pyrophyte to enter info this Agreement, and fin'ther infends and underslanids such waiver (6 be
valid, binding, and cnforcedble against the Pyrophyte Shareholder in accordance with applicable law.
Notwithstanding anything in this Agieement to the contiary, the provisions of this. Section 8 shall survive
términation of this Agréement;
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9.1

9.3

94

9.5

9.6

.. Pyrophyte may: transfer. its.rights. hereunder:solely..in. cunnuchon_wuh the.consummation of 1]
the ‘Assumption). Notwithstanding tlie foregoing, the Pyrophyte._ Shareholder may assign its. rights and obhga ons

Miscellaneous.

AllL nofices, requests demands, claims, and other communications hereunder shall be i in wutmg Any notice,
request, demand, claim, or other communication hereunder shall be: decmed duly given (i) when dulwcrcd
personally to the remplent (i) when sent. by electronic mail, with-no mail undeliverable-or other rejection notice,
on the date of transmission to such recipient, if’ sent on a Business Day prior to. 5:00:p.m. New York City tiine, or
on the Business Day- fol]owmg the date of transmission, il sent on a day that is not a Busingss Day or after 5:00
p.m. New York City tlme on a Buqmess Day, (111) one (1) Busmess Day after belng sent to the rec1plenl Vla._
mazled tor thc rec1plent by certlﬁed or 1cglstel ed mall relurn I‘L(.«Clpl rcquubted and pabtaﬁe prepaid, and, in each
case, -addressed to theintended récipient at its address-specified on the signature page hereof or to such electronic,
mail address.or address as subsequently modified by wiritten notice given inaccordante with this-Section 9.1. A

courtesy LlLCIl‘OIllC copy-of any nolice sent by meéthods (i), {i11), or (iv}-above shall alsa be sent to the recipient via
electronic mail il an clectronic mail address is provided in the apphcable signature page hereof or to an-electronic
mail address as.subsequently. modified by. writicn notiee given in dccordance with this Section 9.1.

The Pyrophyte Sharcholder acknowledges that Sio Newco and Pyrophyte will rely on the acknowledgmenls,
understandings, agreements, representations and watranties of the Pyrophyte. Sharetiolder contained in this
Agteement. Prior to the Closing, the Pyrophyte.Shareholder agrees to. promptly notify Sio Newco and Pyrophyte
if it beconies aware that any of the acknowledgmerits, understandings, -agreements; representations and warranties

-of the Pyrophyte Sharcholder set forth herein are no longer accurate in all mateérial respects. Sio Neweo and
Pyrophyte acknowledge that the: Pyrophyte. Shareholder will rely on the acknowledgments, understandings,

‘agreements, Tepresentatl ons‘and warranties-of Sio Newco and Pyrophyte contajtied in this. Agreement. Priot to the
Closing, each of Sio Newco and Pyrophyte' agrees. to. prompily notify the Pyrophyte” Shareholder il it becomes
aware that any of their respective acknowledgments, understandings, agreements, representations and warranties
set Torth herein are no longer acéurale in all material respects.

Each of Sic Newco, Pyrophyte and the Pyrophyte Sharchoider is. irrevocably authorized to produce this
Agreemerit.or & copy heréof to any interested paity in any administrative or legal proceeding or official mqulry
with respect to the matters covered hereby.

Each party hercto-shall pay all ‘of its own expenses in connection with this Agreement and the. transactions
contemplated herein.

Sio Newco shalt be responsible for the fées of its transfer agent, stamp taxes, if applicable, and all of the DTC’s.
fees associated with the issuance of the Registrable Securities:

Neither this -Agreement :nor -any rights that may accrue to the Pyrophyte Shareholder hereundet (other than the-
Registrable Securities acquired hereunder-and the rights sct forth in Sectioh 6) may be transferred or assigned by
the Pyrophyté Sharsholder. Neither this Agreement nor-any rights that may acerue to Sio Neweo or Pyrophyte
hereundér may be tranisferred or assigned by Pyrophytc (provided, that, for the avoidance of doubt, 810 Newco or

under this Agreement fo one or imore of its affiliates (including other investinent funds or accoutits managed or
advised by the investment manager who-acts on behalf of the Pyrophyte Sharcholder) or, with Sic Newco's. prior-
writtén consent, {o anothier person; provided, that in the case of any such assignment, the assignee(s} shall become.
a the Pyrophyte Shareholder hereunder and have the rights ‘and obllgauans and be deemed 1o ‘make the
1eprcscnta110ns and ‘warranties of the Pyrophyte Sharcholder provided for herein (o the extent of such assignment.
and provided further that no such assignment shall relieve {hc assigning -the Pyrophyte Sharcholder of its
obligations hereunder if any :such assigriee tails to perlorm such’ ebligations, unless Sio Noweor las given its prior
written consent to such relicl, ' '
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o7

9.8

9.9

9,10

9.11

9.12

%13 .. IEany, provision.of this Agreement:shall be

All the agieements; representations-and wartanties made by each party hereto in this Agreement shiall survive the
Closing.

Sie Newco may request: from the Pyrophyte Sharcholder such additional information as Sie Neweo. may

reasonably ‘deem necessary- (o evaluate the cligibility of the Pyrophyte Shareholder 10 acquire ‘the Additional
Shares and t6 register-the Reglslrable Securities for resale, and the Pyrophyte. Sharcholder shall. promptly pmwdc
such information as may be reasonably requested to the extent readily available-and to the extent consistent with

its internal policies and procedures; provided, that Sio Newco agrees to keep. any such information provided by
‘the Pyroph_yte Shareholder confidential, except (A) as requifed by.the federal secutities laws, rules or regulations
and (B) to the extent such disclosure is réquired by other laws, rules or regulations, at the request of the staff of
‘the SEC or other regulatoty agency or under the regulations of the Stock Exchange, The Pyrophyte: Shareholder
acknowledges that Sio Newco-and Pyrophyie may file a formn of this Agreement with the SEC as an exhibit to a

current or periodic report of Sio Neweo . and/or Pyrophyte or a registration statement of*Sio Newco and/or

' Pyroph-_yte..

This: Agreement may not be amended, modified or waived except by an instrument in writing, signed by each of
the parties hereto.

This. Agreement consfitutes the eniire agreement, and supersedes all other prior agreements, understandings,
representations and warranties, both written and oral, among the parties, with respect to the subject matter hereof.

Except as otherwise provided herein, this: Agreement is intended for the benefit of the parties hereto and their

‘heirs, executors, administrators, successors, legal representatives, and permilted assigns and is not for-the bencfit

of, nor may any provision hereof be €nforced by, any other person. Excepl as provide herein, this Agreement shall

not confer any rights or remedies upon.any person’ other than the parties ‘hereto, and their respective SuCCessors

and assigns, and.the parties hereto acknowledge that-such persons so teferenced are third party beneficiaries of
this Agreement for the. purposes of, and to the extent of; the rights granted to them; if any, pursuant {0 the
applicable provisions:

The parties hcrelo acknowledge and agree:that irreparable damage would oceur in the event thal dny of (he
provisions of this ‘Agreement were not performed in-accordance with their specific terms or were otherwise
breached and that money or other legal remiedies would not be an adequate remedy for such damagc: It is
accordingly agreed that the parties shall be entitled (o equitable reliel; including in the foim of an ijunciion or
injunctions to prevent breaches or threatened breaches of this Agreement and to enforce specifically the terms and
provisions of this Agreement, this being in addition to any other remedy to which such party is entitled at law, in
equily, in contract, in tort or otherwise. The parties hereto further ‘acknowledge and agree: (x) to waive any
requirement for the security or posting of any bond in conneciion with any such equitable remedy; (v) not to
assert that a remedy of specific enforcement pursuant. to this- Section 9.12: is unénforceable, invalid, contrary to
applicable law or inequitable fot any reason; and (7) to waive any defenses in any action for specific performance,

including the.defense that a remedy at law would be adequate.

invalid, illegal or nhenfotceable;.
_ g1eement shall not in any way be affected or impaired thereby and shall

of the remaining provisions of this-
continue in full force and effect.
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914 No failure or delay by a parly hercto in exercising: any right, power or remedy under this Agreément, and no
course of dealing between the parties hereto, shall operate-as-a waiver of any such right, power or remedy of such
party. No single-or partial exercise of any right, power or remedy under this Agreement by a party hereto; nor any
abandonment or discontinuance of sieps to enlorce any such right, power or remedy, shall preclude such party
from any-other or further exercise thereof or the exereise of any: other right, power or remedy hereunder. The
élection of any remedy by & party hersto shall not constitute a waiver of the right of such party 1o pursue other
available remedies: No nolice 10 or demand on a party not expréessly required under this Agreement shall entitle
the- party receiving such notice or ‘demand to any other or further notice or demand in similar or other
circumslances or constitute a waiver of the rights. of the party giving such notice or demand to any other or finther
actio fn any circumstances without such notice or demand.

9.15 This Agrecment may be excculed and delivered in e or more counterparts (including by-electronic mail, in .pdf
or other electronic sibihission) -and. by diftérent partics in séparate counterparts, with the samc cffeet as if all
parlies. hereto had signed the same document. All counterparts so execuied and delivered shall be construed
together-and shall constitute oné anid the same agreement.

9.16 This Agreement shall be. governgd by, and construed. in accordance with, ‘the laws of the State of Delaware,
without regard to the principles of conflicts of laws that would otherwise:require the application of the law of any:
other staic:

917  EACH PARTY AND ANY PERSON ASSERTING RIGHTS AS A THIRD PARTY BENEFICIARY HEREBY
WAIVES 1TS RESPECTIVE RIGHTS TO A TRIAT. BY JURY OF ANY CLAIM OR CAUSE OF ACTION
BASED UPON OR ARISING OUT OR RELATED TO THIS SUBSCRIPTION' AGREEMENT OR THE
TRANSACTIONS CONTEMPLATED HEREBY-IN ANY ACTION, PROCEEDING OR OTHER LITIGATION
QF ANY TYPE BROUGHT BY ANY PARTY AGAINST ANY OTHER PARTY OR ANY AFFILIATE OF
ANY OTHER SUCH PARTY, WHETHER WITH RESPECT TGO CONTRACT CLAIMS, TORT CLAIMS OR
OTHERWISE. THE PARTIES AGREL THAT ANY SUCH CLAIM OR CAUSL OF ACTION SHALL BE
TRIED BY A COURT TRIAL WITHOUT A JURY. WITHOUT LIMITING THE FOREGOING, TIE PARTIES
FURTHER AGREE THAT THEIR RESPECTIVE RIGHT TO A TRIAL BY JURY IS WAIVED BY
OPERATION OF THIS SECTION AS TO ANY ACTION, COUNTIRCLAIM OR OTHER PROCEEDING
WHICH SEEKS, IN WEIOLE OR IN-PART, TO CHATLENGE THE VALIDITY OR ENFORCEABILITY OF
THIS SUBSCRIPTION AGREEMENT.OR ANY PROVISION HEREOE. THIS WAIVER SHALL APPLY TO
ANY ‘SUBSEQUENT AMENDMENTS, RENEWALS, SUPPLEMENTS OR MODIFICATIONS. TO THIS
SUBSCRIPTION AGREFMENT,

9.18  The partics.agree that all disputes legal actions, suits and proceedings: arising out of orrelalinglo this Agrcemeril
must be brought exclusively in the Court: ol Chancery ol the State of Delaware and any state appellate couit
therefrom within the State of Delaware {or, if the Cowt of Chancery of the State of Delaware declinesto accept.

jurisdiction over a particular matter, any federal eourt within the State of Delaware. or, i the event each federal
court within the State of Delaware declines to accept jurisdiction over a particular maller, any stale court within
the State of Delawarc) {collectively the Dwgnau,d Courts™). Fach party hereby consents and submits to the
éxclusive jurisdiction of the Designatéd Courts. No legal action, suit or proceeding with respect to this Agreement
may: be brought in any other forum:. Each party hereby irrevocably waives all claims of immunity [rom
jurisdiction, and any objection which such party may now or hereafter have to the. laymg of venue: of any suil,

action or proceeding in any Desighated Courl, including any right to object on the basis that any dispute; action,
sutt or proceeding. brought in the Designated Cousts has been 'bifough't- in an improper or inconvenicnl forum or
venue, Fach of the partics also agrees that delivery ol any process, summions, notice.or dogument toa party. hereof
in compliance with Section 10.1 of this Agreemetit shall be eflective service of procéss fot any action, suit or
proceeding in a Designated Court with respect to any matiers to which the parties have submiited to Jmlsdu_lmn as
set [orth above.
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9.19  This Agreementl mdy only be cnforéed against, and any claim, action, siit or other legal procecding based tpon,
arising out of, or-related to this Agresment, or the negetiation, exceution or performance of this Agreement, may
only be brought against the entities that are exprcbs]y flamed s parties hereto.

920 Pyrophyte shall, by 9:00 a.m., New York City time, on the first (1st) Business Day immediately following the datc.
of this Agreement, file with the SEC a Current R(_ptm on I'orm 8-K {thc *Disclosuré Document’ ") disclosing all
material lerms of this Agréement and the transactions contemplated hereby and theréby and the ‘Transaction,-and
including as exhibits to the Disclosure Document, the form ol this Agreement and the Other Agreement.(in cac,h
case; without redaction). Notwithstandirig anything in this Agreement (o the contrary, neither Sio Néwco nor
Pyrophytc shall publicly-disclosc the name of the Pyrophyte Shareholder or any of its affiliates or advisers; or
include the name of the Pyrophyte Sharcholder orany of iis afliliates or advisers (i) in any press release, without
the pricr written consent of the Pyrophyte Sharcholder and (i) any filing with the SEC or any regulatory. ageney.
or trading market, without the prior writien consent of the Pyrophyte Shareliolder, except (A) as. required by the
federal sceurities laws rules or regulations and (B).to-the extenl such disclosure is u_qum_d by other laws, rules or
regulations, at the réquest of the statf of the SEC or other- Tegulatory ageéncy or under the regulations of the Stock
Excliange, in which case of clause (A) or (B), Sio Newto or Pyrophyte, as the case may be, shall providc the
I’yrophytc_ Sharcholder with prior written notice (including by c-mail) of such permitted dm.]oquie and. ghall
reasonably. consult with the, Py ophyte Sharcholder regarding such. disclosurc. The Pyrophyte Shareholder will
promptly provide any information rcasonably requested by éither -Sio Newco ot Pyrophyte. for any regulaiory
application or filing made orapproval sought in connection with the Transaction {(including [lings-with the SEC}.

921 The headings heréin are lor convenience only, do not constitute a part of this Agreemént and shall not be deemed
to limit or affeet any of the provisions hercof. The language: used in this Agreement will be desmed to be the.
language chosen by the partics hercto o expréss théir mutusl intent, ‘and no fuley of strict constriction will be
applied dgainst any party, Unless the context otherwise requires, (i) all relérences o Scetions, Schedules or
Fxhibits are to %LU()m, Sc,hcdulua or Exhibits contained in or attached: to this Agreement, (LY each accounting
term not otherwise delined in this Agreeiment has the meaning assigned to it in aceordance with GAAP, (iii) words
in the-singular or plural include the singular and plural and proncuns stited in either the mascuting, the feminine
or neuter gender shall include the masculing, feminine and neuter, (iv) the use. of the word “including” in this
Agreement shall be by way of example rather than limitation, and (v) the word “or’* shall not bé exclugivi.

[signature page follows]
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IN WITNESS WHEREOF, each of the Partics has caused this Agreement to'be duly executed ofi its behalf as-of tlie day
and year first: above written.

PYROPHYTE ACQUISITION.CORP.

By: /s/ Sten Gustafson
Name: Sten Gustalson
Title: -Chief Financial Officer

Address for Notices:

Pyrophyte Acquisition Corp.
3262 Westheimer Road, Suite 706
Houslon, Texas 77098

Attention: Sten Gustafson

with a copy (not to constitute notice) to:

White & Case LLP

1221 Avemie of the Americas
New York; New Yotk 10020
Attention: Elliott. Smith

S10 SILICA INCORPORATED
By: /s/ Feisal Somji

Name: Feisal Somji
Title: Director

Address. for Notices:

Sie Silica Incorporated

Suite 1930, 440 ~2nd Avenue SW
Calgary, Alberta

T2P.5E9

Canada

Attention: Feisal Somji

with-a ¢opy (not to-constitute notice) to:

DLA Piper LLP-(US)

125 Aventueofthe-Ameri icas; 27th-Floot:
New York, New York 10020

Attention: Stephen Alicanti
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VERITION MULTL-STRATEGY MASTER
FUND LTD.

By: Verition Fund Management, LLC, solely in
its‘capacity as investment manager

By: . /s/ Willjasi Anderson
Name: Wiliam Anderson
Title: -Chief Financial Officer

Address Lor Notices: _

VERITION MULTI-STRATEGY MASTER
FUND.LTTD.

¢fo Verilion Fund Management ELC

Ovne American Lane

Greenwich, CT 06831
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EXH 2T L/

' what is a pipe investor X & @ Q OO

AlMode All Images News Videos Shopping Shortvideos More ~ Tools ~

§ Al Overview H

A PIPE investment, or private investment in public
equity, is when a public company sells its stock or other
securities directly to private investors, typically at a
discount to the current market price. This method £ investopedia
allows companies to raise capital quickly, with fewer

regulatory hurdles than a traditional public offering, for

Understanding Private
Investment in Public...

Private investment in public equity -

purposes like debt reduction, expansion, or Wikipedia

acquisitions. Investors, often institutions or accredited A private investment in public equity, often
individuals, get a chance to buy shares at a lower called a PIPE deal, involves the selling of...
price. @

W Wikipedia $

How it works

PIPE Offerings |
» A public company and a private investor (or group of Investor.gov Investor
investors) negotiate a deal to sell shares. @ “PIPE” stands for “private Bulletin

investment in public equity....

» The investors commit to buying a certain number of

shares directly from the company. ¢ ® Investorgov i

* The shares are typically sold at a discount to the
current market price to attract investors. @ Show all

» The company then usually files a resale registration
statement so the investors can eventually sell the
shares to the public. ¢

¢ PIPE deals can include common stock, convertible
securities, or preferred stock, and the terms are
often tailored to the specific needs of both
parties. @

Why companies use PIPE investments

* Speed: They are a faster way to raise capital than
traditional public offerings. @

* Reduced regulatory burden: They bypass the
extensive regulatory requirements of a public
offering, making them a more streamlined
process. @

» Flexibility: They are ideal for a variety of needs,
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such as funding acquisitions, strengthening a
balance sheet, or supporting research and
development. ¢

¢ Market conditions: They can be used when market
volatility makes other fundraising options less
attractive. e

Key considerations for investors

» Discounted price: Investors can acquire shares at a
lower price than the public market rate. &

» Potential for profit: If the company's stock price
increases, investors can profit from their investment
as the business grows. @

» Risk: The investment can be risky due to market
volatility and the potential for shareholder dilution,
which can impact the value of existing shares.

Dive deeper in Al Mode

Al responses may include mistakes. For financial advice, consult a professional. Learn more @ q:l

» Investopedia
i 7 https://www.investopedia.com » terms > pipe  $

Understanding Private Investment in Public Equity (PIPE)

A PIPE is when accredited investors buy shares directly from public companies at a discount, below

market value, for faster capital raising.

People also ask

What are PIPE investors? : v
What does pipeline mean in investing? v
What is the difference between PIPE and private equity? v
Is PIPE the same as private placement? v

Feedback
“wr ' Wikipedia
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