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Last Of The Many
EXHIBIT 1:

Cable News Network
Flash floods loom: The cloud seeding saga

 
In the regions of Somalia, Kenya, and Ethiopia, the intricate dynamics of rainfall patterns
present a formidable challenge, characterized by the coexistence of two distinct categories:
short rains and long rains. Over the past 3-4 years, these countries have endured a
relentless cycle of droughts and floods, with scant respite in between. The short rains,
typically lasting for a duration of 1-2 months, unleash a torrent of precipitation upon the
land, frequently resulting in catastrophic floods that ravage communities and infrastructure.
Conversely, the long rains, vital for replenishing water sources and sustaining agricultural
activities throughout the year, have progressively become more erratic and unreliable.

This unpredictability exacerbates the prevailing drought conditions that have gripped these
nations, rendering them vulnerable to food insecurity, economic instability, and
environmental degradation. Despite the abundance of short rains, they offer little relief
from the persistent droughts afflicting the region, perpetuating a vicious cycle of water
scarcity and vulnerability. The stark imbalance between short and long rains underscores
the urgent imperative for a holistic and sustainable solution. 

One potential avenue for addressing this challenge is through cloud seeding, a sophisticated
technique aimed at augmenting precipitation by introducing seeding agents into clouds to
stimulate raindrop formation. However, governments in these regions have been
understandably cautious about embracing cloud seeding initiatives, apprehensive about the
potential risks of exacerbating flooding during the already tumultuous short rainy season.
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EXHIBIT 2:

To: Aldo Giovanni 
From: Francesco Romano II
Date: October 30th, 2032
Subject: Proposal for venturing into climate tech

 Dear Aldo,

I trust this message finds you in excellent spirits. Growing older has made me more
likely to pursue endeavors that will enable me to meaningfully contribute to society. I
recently stumbled across a news article highlighting the complex rainfall patterns in
Africa. It discussed the challenges posed by the irregularity of short and long rains,
exacerbating drought conditions in these areas. This discovery has piqued my interest
in exploring cloud seeding as a potential solution to mitigate water scarcity and
stabilize rainfall patterns. The insights from this news article prompt me to consider
the broader implications of cloud seeding technology. By strategically diversifying our
investment portfolio to include cloud seeding initiatives, we can not only capitalize on
emerging opportunities but also contribute to addressing pressing social and
environmental challenges in vulnerable regions. 
Entering the water cloud seeding market seems to be a lucrative opportunity for me.
As I assess various avenues for investment, the high risk of this sector stands out
prominently. One significant risk is the potential for unintended consequences on local
ecosystems, including alterations to rainfall patterns, soil composition, and water
sources. Additionally, the long-term effects of introducing artificial nucleating agents,
such as silver iodide or dry ice, into the atmosphere remain unclear. There's also the
risk of exacerbating extreme weather events or causing unintended weather
disruptions beyond the target area.

However, while researching the same, I stumbled upon another up and coming method
for increasing access to clean drinking water. Water desalination plants employ
advanced technology to remove salt and impurities from seawater, making it suitable
for drinking and agricultural use, thus providing a crucial solution for water scarcity in
coastal regions worldwide. I have attached a research paper highlighting the many
untied ends when it comes to setting up a water desalination plant in Africa.
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For the desalination plant, the vitality of our supply and resource chain cannot be
overstated. It is the lifeblood of our enterprise, fueling our ability to meet the demands
of consumers while minimizing our ecological footprint, considering the fact that
desalination plants produce waste and toxic chemicals. Further, the by-product of the
desalination process is dumped in natural water bodies which increase the salt levels
and decrease the oxygen content in the water, ultimately affecting the marine life in
those water bodies.

It is imperative that amongst the various methods of reaching the end goal in the
setting up of the desalination plant, you must point me in the direction of one specific
method. While assessing the possibilities, it is imperative to keep in mind that apart
from the high seas, Mother Africa’s own water bodies, especially the Turkana, have to
be given due consideration, on account of its brackish waters being of enormous
importance, only if they are treated well.

A comprehensive feasibility study will serve as our compass in navigating the turbulent
waters of the market landscape and a phase wise implementation plan that will ensure
the operations are executed smoothly. Through rigorous analysis and foresight, we
shall identify potential obstacles and devise strategies to surmount them with grace
and agility. Your expertise in market research and analysis will be indispensable in this
endeavor, guiding us towards informed decisions that mitigate risk and maximize
opportunity. In a crowded marketplace, the task of carving out a distinctive identity for
our venture is paramount. Our unique value proposition must resonate deeply with
consumers, capturing their imaginations and earning their loyalty. However, it should
be kept in mind that when we initially venture into this field, for sustenance purposes,
the capacity of our plants should at least meet 20% - 35% of the daily water supply
depending on the geographical location we are setting it up in. The desalination plant
has to be meticulously set up in a location which fulfills all our criteria and is apt to
start off our operations.
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Financial prudence lies at the heart of our enterprise. Sound fiscal management is not
only a prerequisite for success but a moral imperative in our pursuit of sustainability.
Your acumen in financial forecasting and analysis will be indispensable in projecting
the financial health of our venture with precision and clarity. From balance sheet
estimations to cash flow projections, your expertise will provide the foundation upon
which we build our financial strategy based on net present value and IRR calculations.
As we navigate the delicate balance between costs and value, your guidance in pricing
strategies and cost optimization will be invaluable. Together, we shall strive to strike a
harmonious equilibrium that fosters growth while safeguarding profitability, ensuring
the long-term viability of our enterprise.

What I want from you Aldo, is to create a risk-benefit analysis of cloud seeding, and
assess the feasibility of the entire project keeping in mind that the setting up of the
desalination plant is our end goal.

Regards, 
Francesco Romano II
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EXHIBIT 3:

[Extract of a research paper as released in the African Journal of Science, Technology,
Innovation & Development, as published on 29th August, 2032]

A comprehensive deep-dive into the water desalination ecosystem: Exploring their
shortcomings

Abstract

The increasing global demand for clean water, coupled with environmental concerns
linked to fossil fuels, has spurred the adoption of renewable and eco-friendly energy
systems in desalination. Furthermore, the compact design and high efficiency of
membrane-based processes have made them increasingly popular in the water
industry. Over the past few decades, significant efforts have been dedicated to
developing and implementing membrane-based desalination techniques powered by
renewable energy sources like solar, wind, tidal, and geothermal energy. Various
integrated membrane desalination systems have been introduced to produce clean
water sustainably using clean energy. This review comprehensively examines the
origins and performance of existing renewable energy technologies and their
integration into membrane-based desalination processes. Special emphasis is placed on
recent advancements and the challenges associated with these systems. The study
explores the intricate connections between water, energy, and the environment, while
also considering future prospects for energy-efficient desalination methods aimed at
conserving energy and safeguarding the environment.
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Introduction

Water, the fundamental element for life, faces growing demand and quality concerns.
Development and industrialization have spurred rapid increases in water demand, yet
significant challenges arise from escalating wastewater discharge and depletion of
freshwater sources. Despite Earth's water-covered surface, freshwater resources are
scarce, primarily sourced from groundwater, lakes, and rivers. Only a small fraction,
2.5% of Earth's total water, comprises freshwater, with the majority locked in ice and
permanent snow. Distribution of freshwater is uneven, with regions grappling with
water scarcity, particularly impacting developing countries. Brackish water and
seawater, with salinity levels rendering them unsuitable for domestic use, are
abundant. Seawater, with an average salinity of 35 ppt, and brackish water, with levels
ranging between 0.5 and 30 ppt, necessitate desalination for potable and industrial
purposes. Desalination, a widely utilized technology, removes salinity from brackish
water, seawater, or wastewater, rendering it usable. 

Techniques

Desalination processes work by effectively dividing saline water into distinct
components: one portion characterized by a reduced concentration of salt, known as
treated water or product water, and another segment containing a significantly higher
salt concentration compared to the original feed water, often referred to as brine
concentrate or simply 'concentrate'.

These methodologies rely on two predominant types of technologies: one involving
temperature and the other employing membrane-based techniques. Both approaches
necessitate energy input for operation and the production of freshwater. Within these
broad classifications, various subcategories or processes utilize distinct methodologies
to accomplish desalination.
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Desalination methods leveraging temperature-based technologies operate through the
application of heat to saline water, facilitating the collection of condensed vapor,
commonly referred to as distillate, to yield purified water. While these technologies
have historically seen limited application in brackish water desalination due to cost
constraints, they have found utilization in seawater desalination endeavors. The
potential of thermal desalination lies in its ability to produce high-quality water without
needing pristine feed water sources.

On the other hand, membrane-based desalination techniques involve the use of semi-
permeable barriers to separate salt from water molecules, allowing only pure water to
pass through. Unlike the above-mentioned methods, membrane-based processes are
often more cost-effective and energy-efficient. They are also highly scalable and can
be used in various settings, from small-scale residential units to large industrial plants.

Various factors affect the desalination process differently. For instance,
maintaining the high-pressure difference across membranes demands significant
energy consumption. Managing brine from the rejected stream of the process is
another challenge. Additionally, the potential for fouling growth, particularly
biofouling on the membrane, poses operational issues. In contrast, alternative
desalination methods offer promising solutions, which can be easily achieved
with solar collectors. Collectors necessitate minimal maintenance or repair, given
their straightforward design. However, wetting and fouling remain significant
limitations of this approach. Various studies have explored modifying the process
to enhance its performance in highly saline conditions.
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Desalination processes come in several configurations. For example, in one
configuration, the hot feed solution directly interacts with hydrophobic membrane
surfaces, leading to evaporation. This continuous interaction results in relatively higher
conductive heat loss compared to other configurations. On the other hand, another
configuration features a stagnant air space between the membrane and distillate side,
enhancing the temperature difference and reducing heat conduction loss. Additionally,
another method employs a void-based pump to create suction on the cold permeate
side, providing a driving force for the process. In addition to these, some methods may
be based simply out of the conventional processes of evaporation and condensation,
while some could involve passing the feedwater through high-pressure multi-stage
chambers. Each method has its own advantages and drawbacks, which are influenced
by the source of the feed water as well as the infrastructural restrictions that tag along.

Shortcomings

The energy-intensive nature of desalination processes, including the pumping and
pressurization of seawater, as well as the treatment of resulting concentrated salt
solutions, raises concerns about carbon emissions and environmental sustainability.
The substantial energy requirements for these processes can contribute to greenhouse
gas emissions and exacerbate climate change.

Furthermore, the discharge of highly concentrated dissolved solids resulting from
desalination processes have adverse effects on marine ecosystems, including altered
water chemistry, disruption of marine habitats, and potential harm to marine species.
The discharge of these solutions may lead to ecological imbalances and affect the
overall health and biodiversity of marine environments.

Another drawback of water desalination is the significant financial investment required
for infrastructure development, operation, and maintenance. Desalination plants entail
substantial capital investment, ongoing operational costs, and expenses related to
energy consumption, which can pose economic challenges, especially for regions with
limited financial resources.
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Moreover, desalination processes may impact water quality by removing essential
minerals and altering the natural composition of water. This demineralization can affect
the taste and health properties of desalinated water, necessitating additional
treatments or mineral additives to ensure water quality standards are met.

Conclusion 

Renewable energy sources have garnered considerable attention as potential
alternatives for powering desalination plants. This heightened interest stems from
growing environmental concerns, dwindling freshwater resources, and the anticipated
decline in fossil fuel usage. Among renewable energy options, solar and wind energy
have emerged as primary candidates for desalination, particularly in conjunction with
reverse osmosis processes. However, their intermittent nature poses challenges for
consistent application in desalination operations. Ongoing research is essential to
ensure a reliable energy supply for desalination plants utilizing renewable sources.
Moreover, there exists significant potential for further exploration and development of
membrane processes that directly utilize thermal energy, such as forward osmosis and
membrane distillation. Implementing these systems on a smaller scale holds promise
for reducing the overall cost of desalination processes.
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