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14 February 2022  Kenya banned the use of asbestos in 2006, given its carcinogenic effects.
Consequently, regulatory and institutional guidelines have been

Keywords: established to ensure the safe disposal of hazardous material. Yet, Kenya

still uses 10% of its national health allocations to treat asbestos-related

Asbestos, infirmities. The goal of this article is to review the policy guidelines for

Circular Economy, disposal of asbestos and assess its robustness as a measure of socio-
environmental risk reduction. The study utilises a systematic review of
policy guidelines on asbestos, air, and water quality regulations against
Hazardous Waste  thejr implementation reviewed in Environmental Impact Assessment
Management, reports from 2013 to 2021. Studies assessing thermal and chemical
treatment processes for asbestos are reviewed to assess the processes
involved and acquire information based on efficiency in terms of cost,
technological applicability, and minimal environmental effects. The
Thermal Conversion. review shows that more risks are inherent from landfilling, which is
considered safe in the regulations. Examples include compromised

standards of disposal and unforeseen risks arising from geologic activity

that may create channels for leaching and other exposure pathways. This

review proposes that the policy guidelines should ‘rethink’ and adopt

conversion of the substance through processes such as dissolution in acids

(and) or thermal conversion processes. The processes guarantee the

elimination of the fibres and yield by-products that can be further

processed, namely, glass and fertilisers. Additionally, they reduce waste

and relieve landfills while optimising land use. Despite the high initial

costs, the merits of the process offer significant trade-offs. There is a need

for comprehensive data collection, especially on volume, detailed

Dissolution in Acids,

Landfills,
Policy,
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geophysical information, type of Asbestos Containing Material and
coherence of policy guidelines. This sets precedence for the adoption of a
circular economy which Kenya is determined to embrace. Also, it will
present an opportunity for research and innovation that will contribute to
a global knowledge base.
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INTRODUCTION

The general term asbestos refers to typical fibrous
minerals of two configurations: amphibole, a
naturally occurring mineral with long thin fibres
(actinolite, amosite, anthophyllite, crocidolite and
tremolite) and chrysotile which is derived from
serpentine minerals (Arce et al., 2017; Kim et al.,
2015; Li et al., 2014; Shin et al., 2016; Zhang et al.,
2016). The substance, which is known for its
resilience to fire, degradation and heat was adopted
in the 1960s and 1970s with extensive use as
housing roofs, paints, and ceilings. Additionally, its
non-flammability, thermal and electric insulation,
stability under extreme circumstances, flexibility
and robustness guaranteed its wide use in the
automobile industry, where it was a standard
component in clutch and brake linings (Gregson et
al., 2010; Santee & Lott, 2003).

Kenya, like most nations (Li et al., 2014; Spasiano
& Pirozzi, 2017), banned the use of asbestos in 2006
given its negative health implications (Abelmann et
al. 2015; Kakooei and Normohammadi 2013;
Perkins, Hargesheimer, and Fourie 2007; Stevulova
et al. 2020). The Kenya national treasury reported

that 10% (or $33 million) of its national health
budget is utilised to treat asbestos-related infirmities
(Global Construction Review, 2016; Marete, 2020).
Sadly, citizens are still exposed to this substance
either occupationally or in their respective
residences. The Kenya National Bureau of Statistics
(2017) has mapped asbestos roofs in the country
which is 197,217 sheets, with Nairobi having 15%
which is the highest nationally. This inventory is a
good step towards addressing the risk and mainly
the handling and disposal of these harmful products.

The ban on asbestos prompted the design for
guidelines on the safe removal, handling and
disposal of asbestos which should be done through
a risk assessment and an Environmental Impact
Assessment (EIA) from which a report should be
provided to relevant authorities (Asbestos
Guidelines, 2013). The regulations prohibit the
reuse and recycling of the substance. Its primary
objectives are to ensure the sound environmental
disposal of asbestos through the removal, handling,
and disposal and to encourage compliance with the
overall environmental management code. It is
commendable that the ban of asbestos is effected,
there are guidelines to safely dispose of asbestos,
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and the Rotterdam Convention was ratified in 2005
(UNEP, 2017). However, the unprecedented effects
of asbestos and ACM on health, the economy and
the environment still loom, and these require sterner
measures.

Hence, this review examines in detail the existing
policies and their robustness in ensuring sustainable
processing of ACM. Thereafter, it explores
examples of feasible conversion processes of ACM
that are widely applied and draws the strengths,
weaknesses, and opportunities these techniques
present in sustainably disposing of ACM.
Consequently, EIA reports for proposed asbestos
handling and disposal projects are reviewed to
ascertain the strength of institutions and regulations
in place. Lastly, recommendations are made
regarding strengthening the guidelines and the
impact on sustainable disposal of ACM to adopt a
circular economy model.

METHODOLOGY

The Policy Guidelines and Scientific Literature
Examined in this Review

The primary guideline examined is the National
Guidelines on Safe Management and Disposal of
Asbestos, 2013 version 1.0 available on the
National Environment Management Authority
database (https://www.nema.go.ke/images/Docs/G
uidelines/Guidelines%?20asbestor.pdf). Also, the
Environmental Management and Coordination
(Water Quality) Regulations 2006, hereafter, Water
Quality Regulations 2006, and the Environmental
Management and Co-ordination (Air Quality)
Regulations, 2013, hereafter, Air Quality
Regulations, 2013, were also assessed to measure
their strength and effectiveness in reducing risks
associated with asbestos as shown in Figure 1. Both
matrices (air and water) have been underscored by
guidelines on ashestos to be potentially at risk of
exposure to asbestos fibres hence their selection.
Despite soil being highlighted, there are no
guidelines stipulated to manage contaminants in soil
(Koskei et al., 2017).

The review further sought to evaluate practical
applications and methods of drastically minimising

risks associated with the disposal of ACM. Thus, the
authors searched for ‘asbestos conversion
processes’ in peer-reviewed papers and patents. A
general trend was observed; mechanical treatment,
thermal conversion and chemical treatment are
primarily applied in stabilising or inertization of
asbestos fibres. However, thermal conversion and
chemical treatment were selected for review, given
more recent studies in this area. The goal was to
assess the processes involved systematically and
retrieve information based on efficiency in terms of
cost, technological applicability, and minimal
environmental effects in terms of resource input and
by-product released. Literature on Life Cycle
Analysis (LCA) was incorporated to assess the
suitability of methods for conversion based on their
impacts on costs, environmental, and socio-
economic impact. This factoring in the entire
lifecycle of a project.

Acquisition and Selection of Environmental
Impact Assessment Reports

An assessment of EIA statements was conducted to
ascertain the robustness of the guidelines. All the
reports are available in the public database under the
EIA/SEA reports section in the given link
(https://www.nema.go.ke/index.php?option=com_c
ontent&view=article&id=131&Iltemid=290). The
studies were selected from 2013 onwards after the
guidelines on asbestos had been published. Only
five reports are available; presumably, the database
is not updated. Additional reports would have
included EIA reports on rehabilitation of old houses
constructed before 1999, but the three available
(Mwenga & Aronya, 2020; Wakoli et al., 2021;
Bigogo et al., 2021) and on the website did not
provide any information upon reading and searching
keywords ‘asbestos removal’ even though the
profile location for (Wakoli et al., 2021) clearly
shows an asbestos house set for demolition. The
authors did not eliminate the chances of a different
study having been done for the asbestos removal,
which has not been updated in the system.
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Figure 1: A schematic of the review process and publications applied to the study
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RESULTS AND DISCUSSION

National Guidelines on Asbestos and its
Limitations

The regulations on asbestos describe the substance
as hazardous. Generally, there are four prescribed
methods for disposal of ACM in the respective
regulations. These are embedded in the
precautionary principle and are removal, handling,
transportation and disposal and post-disposal, as
summarised in Figure 2. Primarily, an inventory of
ACM should be updated, and the National
Environmental Management Authority (NEMA)
should be informed through a duly filled form
regarding a proposal to dispose of the ACM.
Moreover, risk assessment ought to be conducted to
ascertain the level of risk, protective equipment to
be used, type of asbestos present including its
composition, among other factors. No precise

details are dispensed by the authority on the suitable
equipment based on the risk attached. After
removal, the substance is ‘carefully wrapped’ and
transported to be buried in landfills by licensed
asbestos handlers. Specifications on the sanitary
landfill require licensing by the environmental
authority, this is following meriting hydro-
geophysical parameters. Whereas the guidelines
provide a solution, it is temporary. There are
unprecedented risks (Tomassetti et al. 2020) that
could expose fibres of asbestos to the public.
Additionally, leachate treating is not distinctively
mentioned in the national guidelines but is
presumed a norm since it is highlighted in the Waste
Quality Regulations of 2006. Some environmental
statements for proposed asbestos disposal have
shown they seek to implement such after-care
activities after highlighting potential infiltration
fibres into adjacent waters, but acceptable and
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control limits for asbestos are not defined in the
regulations. Moreover, these activities are likely to
be costly.

The Water Quality Regulations of 2006 comprise a
set of guidelines that apply to drinking water, water
destined for use in industry, agriculture, recreation,
wildlife and fisheries, effluent discharge, among
other uses. Its goal is to prevent the pollution of
water by prohibiting actions that directly or
indirectly cause water pollution. The regulations
subsequently provide eleven (11) schedules on
quality standards and monitoring guidelines for
various in relation to their uses. However, there is
no indication for conducting fibre counts on
asbestos even though its components such as
cadmium, nickel, chromium etc., are indicated.

The Air Quality Regulations, 2013 is a set of
guidelines geared towards prevention, control, and
abatement of air pollution to ensure clean and
healthy ambient air. The regulations define general
prohibitions, permissible levels, controlled areas,
stationary and mobile sources of air pollution as
well as occupational health limits. Additional
information on methods of measurement, analysis
and laboratory are provided in the 11" schedule of
the guidelines. For provisions on managing ACM,
the guidelines provide international standards for
stationary source emissions-fibre count method (KS
ISO 10397), KSISO 10312 and KS I1SO 13794 and
for ambient air through Direct and Indirect Transfer
Transmission Electron Microscopy, respectively

Figure 2: A schematic showing the procedure for handling and disposing of ACM in Kenya
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The existing methods for managing asbestos are
rightly geared towards safety and environmental
protection. However, landfilling of asbestos is not
good enough a solution; in fact, it only extends
current  socio-environmental risks to future
generations (Kusiorowski et al. 2013). Hence, the
following scientific literature review examines
treatment methods for asbestos. These are
dissolution in acids and thermal conversion

processes, which both eliminate the harmful fibres
while forming new substances that can be utilised in
other industries.

Innumerable studies have been conducted to
elucidate the safe ways of disposing of asbestos
(Kusiorowski et al., 2012; Paolini et al., 2019;
Pawetczyk et al., 2017). Thermal conversion has
been widely assessed as a suitable solution for
ACM. The process involves the conversion of waste
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through a high thermal medium of 400 °C — 1200 °C
depending on the asbestos content in the sample
(Kusiorowski et al. 2015). Table 1 shows the merits
and challenges of conversion processes for ACM.
The high temperatures which is a primary limitation
of the process, completely destroy the asbestos
fibres producing an inert homogenous and stable
substance also known as silicate glass(Li et al.,
2014; Spasiano & Pirozzi, 2017). Similarly,
Gualtieri et al. (2008) experimentally examined the
direct temperature-induced transformation of
cement asbestos. After subjecting the sample to
1200 °C, they established the production of inert
substances with no fibrous asbestos as seen under
optical and electron microscopy. Rather, the product
obtained had larger content of aluminium, iron, and
magnesium and was safe for recycling in the
production of stoneware tile mixtures. The study
echoes that despite high energy costs, other options
such as milling of the substance to increase
reactivity in chemical processes is a high-risk
activity; hence thermal conversions are much safer.

Iwaszko et al. (2021) performed vitrification of
ACM using a waste glass with a composition ratio
of 50:50 of the mass of ACM waste to the mass
cullet. After subjecting the sample to 1400 °C for 90
minutes, they established that an amorphous
material was produced with a hardness of 79% more
than the glass and it had a low leachability.
Moreover, the results showed that chrysolite was
not present when observed under the spectroscopic
X-ray, affirming that the fibres had been destroyed.
Marian et al. (2021) investigated thermal efficacy
inertization through x-ray diffraction, scanning and
transmission electron microscopy for chrysolite and
crocidolite fibres. They report for the first time a 15-
minute inertization, which means lower energy
consumption for the process and echo that with
additional investigations and factoring Life Cycle
Analysis (LCA), it is possible to break even. They
report on another patented study ( Lucchese
2014.)which shows that 0.25 kWh of energy is
consumed per kg of ACM. This is suitable for and
highly feasible even compared to the most

functional system in the European Union located in
France, INERTAM Moncenx, whose operational
costs are at €1000-2500 depending on the water
content. Similar studies (Bonizzoni and Vassallo
2002; Colombo et al. 2003; Haugsten and
Gustavson 2000; R.a et al. 2019) have shown that
the process, while being efficient in destroying the
harmful substance and availing the inert materials
for utilisation, in other industries, significantly
reduced volume of waste into landfills while stirring
a circular-economy (Zoraja et al. 2021) as shown in
Table 1.

Applications of LCA have been explored recently in
various treatments of ACM (Mercante et al., 2021;
Young-Corbett, 2012). A comparative LCA by -
Lachat et al. (2021) of two houses staged for
demolition showed that the most impactful aspect is
the asbestos removal, transport and treatment that
accounted for 35% of total global warming. The
study shows 255 km is covered by the trailer to
transport the material to a landfill and additional
emissions arise from staff transportation, energy
from equipment and other associated services. This
study not only spotlights the need to hasten
transition into biofuel but also highlights the
profound need to perform life cycle inventory. In
fact, such factual figures should be pre-requisites for
such projects as opposed to descriptive EIA reports.
Similarly, Pini et al. (2021) compare the
conventional landfill process of asbestos to the
thermal inertization process in Italy. The life cycle
inventory shows that inertization is a preferred
solution because it yields secondary materials for
other industries. It is coupled with environmental
impacts such as freshwater toxicity from the
electrolysis process. However, this is a consequence
of the background model for the ecoinvent process.
Overall, the study ascertained that human health
impacts were reduced by 42.48%, mainly attributed
to the secondary inert material production and, they
established break-even in the impacts of the thermal
inertization function system and the co-product
which is vital for the recycling process and notably
for a circular economy.
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Table 1: Merits and Demerits of adopting conversion processes for asbestos and ACM

Merits of adopting conversion processes for
asbestos and ACM

Challenges associated with conversion processes
for asbestos and ACM

¢ An inert product is produced with no impacts to
the environment- water, soil, air, and human
beings

e Cost of installation and operation

¢ High thermal environment for vitrification can be
difficult to achieve or too costly.

¢ High volume of regents

¢ Landfill tax avoidance.

e Both require adequate skills to implement

¢ Reduced volume of waste that would quickly fill
up landfills

e Occupational risks

e Takes care of long-term threat and risk of
exposure to asbestos and its associated
infirmities.

e Finding a geographic location that can be
equidistant for national processing otherwise
possible exposure of fibres through long-
distance exposure.

e Reduced budgetary allocations for treating
ashestos-related diseases

¢ Development of a new substance to be utilised in
other industrial activities/processes

e Destruction of other wastes containing asbestos

e Presents novel ideas and technology to
sustainably manage ACM and other hazardous
wastes

o Vitrification does not require further purification

e Presents an opportunity for further Risk
assessment and monitoring procedures in the
country to reduce risks

e Increased wealth of knowledge in managing
hazardous substances

¢ Job creation

Dissolution in Acids

Tan et al. (2021) transformed chrysotile asbestos
tailings to struvite and silicate salts using
phosphates of ammonia, potassium, and calcium
with the goal of utilising them in citric acid-soluble
fertiliser. Their results showed that it is effective to
mill chrysolite with phosphates of magnesium and
calcium since they produced high nutrient releases
in citric acid (that is, 94.54% Mg, 96.79% N,
96.97% P, and 14.02% Si in 2% citric acid) than in
water (0% Mg, 9.37% N, 2.02% P, and 9.86% Si).
It was evident that this method is highly
environmentally friendly with far-reaching effects
on agricultural production as nutrients do not
dissolve in water. In a similar study (Borges and
Wypych 2019), chrysotile asbestos was milled with
potassium phosphates producing impressive results.

They milled two sets of chrysotile asbestos cement,
one without the potassium phosphate and the other
set with a mixture for periods ranging between 1 and
16 minutes. They confirmed quartz and calcite were
predominant and resistant to milling where
phosphates were not used, whereas in the mixture
with phosphates, only low-intensity peaks were
observed ascertaining the positive effect of
potassium phosphate in amorphisation. Upon
evaluating the performance of the samples on
aqueous acetic and deionised water solutions, they
similarly observed high nutrient releases of calcium
and magnesium hence confirming the essential use
of amorphised asbestos in acid soil conditioning and
its minimal impact on aquatic environments.

Baigenzhenov et al. (2015) explored another value-
added technology of recycling waste generated from
chrysotile to produce magnesium chloride. They
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conclude that it is a preferred technology due to a
high amount of magnesium content acquired (20-
25%), an inexhaustible and ample supply of
serpentine for processing and the cost of raw
material is low. Through a dyad process of leaching
magnesium from serpentine and silicon, thereby
reducing fibres of asbestos, the tailings are
subjected to hydrochloric acid. Their results showed
99% purity of the silicate and consistency in the
quality. The process requires adequate skill and
techno-how and may initially be a challenge to
adopt due to requiring high volumes of reagents as
highlighted in Table 1. While ascertaining this, (R.a
et al. 2019) show that the resultant products and its
quality that can stir an economy far outweigh the
challenges.

Review of Environmental Impact Assessment
reports

The results of the reports are summarised in Figure
3. Volume was a parameter sought after to
determine the extent of data collection that would
feed the remainder stages/activities of the lifecycle.
It was evident that only one study (Taure, 2018)
provided complete data defining landfill volume
and approximate ACM that were destined to the
landfill. Coupled with (Kituta & Nderitu, 2020)

which only provided data on landfill volume, both
mentioned that the sites are meant to be utilised
continuously and not ‘one-off deposition.” It is
echoed that comprehending the quantity that goes
into the landfill is essential in valuing the landfill for
future use of the resource(decommissioning). In all
the reports, none shows the type of asbestos, but a
generalised description sums up the product as the
roofing sheet. It’s worth noting that the serpentine
or fibrous is considered injurious to cells since it
causes proliferation, oxidant release, and
inflammation, whereas the fibrous dust ‘amphibole’
is known for its biopersistence and the potential to
induce malignant disease following deposition of
fibres in the peripheral airways and migration of
fibres to the serosal membrane (Militello, Gaggero,
and La Maestra 2021; Sporn 2014). In the event that
landfill mining is taken up, with the valuation of
products having been fully understood in the near
future, this procedure will warrant assessments and
measurements to valorise the product, a process that
is being popularised in the European Union known
as RAWFILL (Neculau et al., 2019a; Nuculau,
2019b). This study shows that with finer details
being assembled in an inventory database, it will be
efficient to valorise the waste in future through the
methods herein discussed or otherwise.

Figure 3: A chart showing number of reports capturing parameters associated with sustainable

disposal of ACM
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A coherent attribute of these reports is that sanitary
landfilling of ACM is high risk and warrants due
diligence in handling to disposal. Such include the
EIA report, a risk assessment report and
hydrogeological assessment that confirms risks
posed to water bodies are minimal. Two studies did
not provide details on the hydrogeological study
although it is possible these were submitted in
hardcopy. Mwenga et al. (2021) showed no aquifer
was present and consequently did not proceed to
define after-care guidelines, especially leachate
treating. Kimutai et al. (2020) showed the risk of
waterlogging is high which means it’s likely to
undergo degradation as a natural asbestos ore
showed in a recent study (Avataneo et al. 2021) if
other parameters are not bolstered. Whereas it is
important that detailed lateral and vertical flows of
water are defined, additional measures such as
channelling of surface water flow and leachate
treatment, as defined by law, should be emphasised
to minimise risks of pollution. On the other hand, it
is these costs that make landfilling of ACM
unattractive because costs of monitoring are high, as
shown by the reports, the cost ranges from $400 per
month for both air and water monitoring up to
$5000(presumably annually), notwithstanding other
costs inclusive of land rates, insurance etc. These
high costs of maintenance, in fact, are echoed by the
reports as a possible cause for compromised
standards which could be detrimental to
environmental quality (Makota & Mwaniki, 2021;
Kimutai et., al 2020).

The study measured the knowledge of experts on
alternatives to landfilling through assessing the
chapter on ‘Alternatives.” Makota and Mwaniki
(2021) agree that feasible baseline changes could
occur hence compromising environmental quality
and safety, whereas Kituta & Nderitu (2020)
consider simple and economical technology which
is the landfill as the best solution on long-term. The
other studies prioritise the landfilling or ‘project
option’ arguing that it ‘reduces/eliminates risks of
the fibres exposures to the populace.” Kimutai et al.
(2020) showed alternative methods of disposal
could be explored but argued that fibres are
immobile in soil which has recently been
disapproved  (Mohanty,  Salamatipour, and
Willenbring 2021). On the other hand, no report has
explored in literature alternative processes as herein
discussed ‘thermal conversion and acidification’. It

is vital that designers and sustainability planners
explore such solutions and recommend their
findings to respective clientele while informing the
regulatory authority. This will stir a paradigm shift
towards embracing and actively seeking sustainable
solutions herein, a circular economic model.

Cumulative impacts of landfilling are unanimously
agreed ranging from greenhouse gas emissions in
transportation, particulate matter escaping from the
landfills and during removal, risk of the poor lining
of landfills, unregulated wasted being dumped
onsite, other wastes which include anything that
encounters the ACM, occupational risks of workers
and clean-up activities. Similar conclusions have
been discussed by LCA studies herein (Lachat et al.
2021). All reports have identified the monitoring
measures for various matrices with Air Regulations
of 2013 taking precedence in air monitoring.
Despite having defined measures required for
stationery and ambient air monitoring, the reports
do not show characterisation of the fibres as would
be if the respective tests (KS 1ISO 10312 and KS ISO
13794) were undertaken. On the other hand, if the
results are indicated in the Risk Assessment report,
coherence should be imminent and such information
provided in the overall EIA report.

Water monitoring is also underscored by the reports
on ‘monitoring activities which will follow the
guided values provided in the asbestos guidelines’
under the Water Regulations, 2006. However, the
guidelines show that asbestos manufacturing
industries should conduct bio-physicochemical
analysis and no count of asbestos in water through
Scanning and Transmission Electron Microscopy
SEM/TEM analysis is mentioned, contrary to the
Air Quality Regulations, 2013. This limits the
functionality of this law and undermines the
relevant application. EIA, Kituta & Nderitu (2020),
however, highlight an effective toxicity analysis
Bioassay test for 90% survival of fish. The limiting
factor is that its acute toxicity test at 96 hours,
whereas the effects of asbestos are long-term. Soil
monitoring techniques follow similar applications;
hence the monitoring provided by the guideline is
not sufficient. In general, it is observed that there is
no coherence in the guidelines such as the disposal
guidelines and Water Quality Regulations, 2006
failing to warrant asbestos counts, whereas the Air
Quality Regulations provide guidance on such.
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Despite making provisions for hydrogeological
surveys and other physical barriers against water
contamination, the inherent risk of leachate
exposures cannot be shoved off. A comprehensive
assessment of risks needs to be factored in and these
should be aided by a life cycle analysis approach.

Consequently, a revision of terms to require this
analysis only increases costs to the proponent.
Moreover, chances are only a handful of
laboratories offer these services. Whereas thermal
conversion processes will also require microscopy
(Bonizzoni and Vassallo 2002; Borges and Wypych
2019; Iwaszko et al. 2021; Kusiorowski et al. 2015;
R.a et al. 2019; Tan et al. 2021), it would be a
procedural aspect to ascertain that fibres are
denatured and ready for utilisation in other fields
and not a continuous(annual) procedure. In fact, the
risk will have been transferred to the conversion
facility. Thermal conversion is heavily debatable as
an option for the circular economy because it
eliminates nutrients or raw materials from the loop;
however, this study argues that the risks linked with
handling ACM are far too high to be transferred
through generations hence, producing useful
alternative by-products such as glass, fertilisers,
fillers for other industries, should be a significant
factor. Additionally, it presents opportunities for
innovation and creativity that should indeed stir the
pursuit of sustainable solutions. This will also
impact other hazardous substances.

CONCLUSION

This study has reviewed and explored two common
practices of managing asbestos waste; vitrification
and dissolution in acids, especially with an
emphasis on reuse and recycle processes.
Consequently, the review has explored the strength
of existing institutions and policy guidelines on the
management of ACM in waste in Kenya. Whereas
it is worth acknowledging that the policy seeks to
offer sustainable management and risk reduction of
handling and disposing of the substance, it is
evident that the methods discussed herein are
superior. Firstly, conversion of asbestos wastes will
ensure complete destruction of fibres providing an
inert material that can also be utilised in other
industries. Since Kenya is geared towards adopting
the circular economy, revising the existing policy
will provide an opportunity to adopt the framework.

Additionally, the process eliminates not only

asbestos but other substances such as
polychlorobiphenyls, among other  harmful
substances. Therefore, this will present an

opportunity for comprehensive mapping of asbestos
and ACM with the aim of reducing risk to Kenya’s
populace. Secondly, the benefits associated with a
clean environment, reduced burden on the economy
from spending on treatment of asbestos-related
diseases will contribute to a sustainable society.

The review of EIA reports shows considerable
effort indeed is put to reduce impacts of ACM
through sustainable solutions, but risks are even
more inherent. Compromised standards arising vis a
vis high costs of maintenance will sabotage the
quality and safety of the environment. Monitoring
measures for soil and water do not address the risk
of asbestos fibres and hence they limit attaining the
goal of sustainable disposal. Emphasis should be
created on data collection, especially the volume of
ACM and type of material. Geophysical
information can also be improved with time. It is
evident that most practitioners have not embraced
greener solutions for ashbestos handling in Kenya,
and hence it is a call to environmental experts and
sustainability practitioners to investigate these
solutions, recommend them to clients and the
relevant authorities to stir the exodus towards a
circular economy.

It is vital to highlight that the technologies herein
discussed, thermal conversion and dissolution in
acids are not entirely novel ideas that are far-
fetched; hence, through careful assessments and
evaluation, they can be adopted. The life cycle
analysis of individual conversion processes should
be conducted with all variables modelled clearly
understood to ascertain cut-offs and trade-offs that
can be gained. This will present an opportunity for
research, creativity and innovation that will
contribute to a global knowledge base.
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