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THE ROLE OF ECOLOGICAL FORENSIC EXPERTISE
IN ENVIRONMENTAL COLLABORATION ACTIVITIES IN THE FIELD
OF THE ENVIRONMENT

The ecological imbalance in the modern world has reached such proportions
that the balance between the natural systems necessary for life and the industrial,
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technological and demographic needs of mankind has been disturbed. Pollution has
a major impact on human health, triggering and inducing many diseases that also
lead to mortality, especially in developing countries. Therefore, pollution control is
vital and should be at the top of the government's list of priorities.

This article analyzes the most important environmental pollutants and effective
cooperation in solving environmental problems

Key words: ecological judicial expertise, environmental factors, pollutants, an-
thropogenic factors, population health, international cooperation.

Formulation of the problem. In the last decades, the anthropogenic fac-
tors of environmental pollution have started to go beyond the established norms,
acquiring a global character. Harmful emissions of harmful substances, and di-
versions of wastewater, not only destroy living nature, and negatively affect hu-
man health, but they can alter the very properties of environmental factors,
which can lead to adverse ecological and climatic consequences.

Environmental pollution has become one of the most debated issues of to-
day and a major issue for the management of society. Man and the environment
are inseparable entities, human existence is dependent on the environment, and
environmental factors (air, water, soil) can change, following their use by hu-
mans. Thus, pollution appears, as an implicit aspect of life, in the development
of which some products, resulting from physiological processes and from the
activity of man and animals, become residues that can disturb good living de-
pending on their nature and quantity. Removing pollution is a problem of cor-
recting the errors that cause it.

Throughout the economic and social development of the country, it is nec-
essary to create with priority the conditions and strict observance of the norms
that will ensure, on the one hand, a healthy, unpolluted environment for living,
and on the other hand, an appropriate environment to ensure success. eco-
nomic benefits for human life and the preservation of vegetation and living
things.

Human activity, to a large extent, affects the ecological balance through pol-
lution in various ways and also harms life, health, tranquility, or comfort on earth.

Pollution is an activity of influencing and change of the environment to the
detriment of the natural ecological balance. It can occur in case of leakage, dis-
posal, improper storage of harmful chemicals, radioactive waste, industrial or
household waste, exhaust fumes, etc. The polluted environment negatively af-
fects not only human life and health, but also the marketability of agricultural
products and the food industry of one's own country and neighboring countries.

The purpose of the study. The place of these crimes is always related to
the source of pollution, illegal deforestation of trees, shrubs, destruction or dam-
age of forest masses, etc. The establishment of the crime scene can be cross-
border in nature and offers the possibility for operative identification and imme-
diate cessation of environmental pollution or illegal deforestation. The main pur-
pose of the study is to give an analysis of all possible crimes as well as the role
of ecological forensic expertise.
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Presentation of the main material. Contaminants or toxic substances pre-
sent in the food of a modern person who is under the threatening influence of
the environment can cause severe food intoxication and worsen the quality of
life. This problem becomes more acute with the appearance on the food market
of more and more imported food products, but above all with the deteriorating
environmental situation. Ecologically clean food is what every person and soci-
ety as whole dreams of.

Unfortunately, food can often be a carrier of xenobiotics, or foreign sub-
stances that enter the body with food and have a high degree of toxicity, such
as radionuclides, pesticides, nitrates, nitrites, mycotoxins — chemicals produced
by some molds (fungi), biological pollutants. Poor quality food, malnutrition, and
overeating are factors in the development of such diseases as cardiovascular,
oncological, diabetes, diseases of the gastrointestinal tract, liver, kidneys, and
many others.

Water is a precious consumer good. To protect our natural water and help
produce drinking water, all wastewater must first be cleaned of contaminants
and pollutants before being returned to the water system [5].

Wastewater comes from domestic, industrial, rainfall, or various industrial
processes that take place in factories and plants, etc. Household water is the
result of people's daily activities, averaging 150 liters per person per day (in the
UK) to 950 liters (in some parts of the US). The issue of wastewater has become
increasingly important as a result of widespread concern around the world about
the pollution of the environment in which we live.

The largest volume of wastewater to be treated is in municipal wastewater
treatment plants, so much more diverse combinations and more efficient proce-
dures are needed here. The procedures used depend on the type of wastewater
treatment plant.

The main source of drinking water in the Republic of Moldova is surface
water which supplies water to most of the population. Among the surface water
sources, the most important source is the Dniester River, which supplies about
83 % of the water used; the Prut River covers 1.8 %, while groundwater sources
provide about 15 % of the water. In 2010, the volume of water captured from
surface sources was 721 million cubic meters.

The share of the rural population in the total population of the Republic of
Moldova is high (more than 50 %); This population lives in about 1450 rural
communities throughout the country, and in many of them the main sources of
water are shallow wells, without centralized water supply and sewerage sys-
tems. Although the Republic of Moldova has water reserves, the water manage-
ment system is still weak and unbalanced. According to the National Bureau of
Statistics, there are large water leaks in distribution networks, urban settle-
ments, and irrigation systems. Currently, there are about 500 m3 per year of
drinking water available per capita in the country, or even less, which puts the
Republic of Moldova in the category of countries with an “insufficient amount of
water” [10].

According to the legislation in force, wastewater must be treated in treat-
ment plants, so that the resulting effluent can be returned to nature.
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On the other hand, sludge, which is the irreducible end product of sewage
treatment plants, has potential value in construction, biogas production, and as
a soil amendment for beneficial use in agriculture.

Under pressure from declining global clean water supplies and the need to
feed a growing population, global use of wastewater and treated water is ex-
pected to increase rapidly to irrigate agricultural land and other purposes.

All human water needs are met by drinking water reserves, including rivers,
lakes, and groundwater, the total volume of which represents 0.3 % of the vol-
ume of the hydrosphere. With the accelerated rate with which we consume wa-
ter, respectively we subject it to change by introducing various liquid, solid or
gaseous substances into water, air, and soil, which has a very high harmful po-
tential. Adverse effects can have a significant impact on the environment di-
rectly, such as by destroying an ecosystem through the release of toxic sub-
stances into a lake.

The most pressing problem in the wastewater treatment process, which sub-
stantially influences the environment, is the lack of modern treatment plants, as
well as high-performance sludge processing facilities.

Wastewater, when discharged into the pool, must not violate the self-purify-
ing capacity of the aquatic environment. This means the lack or weak action of
such parameters as temperature, transparency, pH, the content of suspended
particles and metal ions with variable valence (catalysts of redox processes),
nature of ligands, the content of photosensitizers, initiators, and inhibitors of rad-
ical processes. Wastewater must not be toxic to aquatic life. This means that
discharged water must meet certain eco-toxicological and hygienic-sanitary re-
quirements [6].

Wastewater treatment plants are obsolete and for this the reason
wastewater is treated by inefficient methods, the consumer being the victim of
inefficient management of water quality managers.

Analyzing the wastewater treatment methods as well as the pollution
sources, the wastewater treatment plants insufficiently treat the wastewater, the
cause being the large volumes of wastewater received and the excessive con-
centration of harmful substances, which disrupts the optimal operation of the
technological process of wastewater treatment.

The samples of the discharged waters taken within the ecological judicial
expertise show exceeding the maximum admissible concentrations, the waters
of the Dniester, Prut, Bac rivers being regularly affected. A source of river pollu-
tion is sewage treatment plants in an advanced state of wear, which causes
numerous network damage, and as a result, wastewater is discharged directly
into rivers. Untreated chemicals with excess chemical content being dumped
into rivers have a negative impact on the self-purification process.

In the modern world, the problem of pollution of natural waters is becoming
more and more urgent. Heavy metals and their salts are widespread industrial
pollutants. According to the classification of N. Reimers, metals with a density
of more than 8 g/cm3 should be considered heavy. Thus, heavy metals include
Pb, Cu, Zn, Ni, Cd, Co, Sb, Sn, Bi, Hg. The industries that pollute the environ-
ment with heavy metals include ferrous and non-ferrous metallurgy, the
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extraction of solid and liquid fuels, mining and processing complexes, glass, ce-
ramics, electrical production, etc. [9, 11].

They enter water bodies from natural sources (rocks, surface layers of soil,
and groundwater), with wastewater from many industrial enterprises and atmos-
pheric precipitation, which are polluted by smoke emissions. Also, an increase
in the concentration of toxic metals in surface waters can occur as a result of
acid rain, leading to the dissolution of minerals and rocks washed by these
lakes [8].

Natural sources of lead entry into surface waters are the processes of dissolu-
tion of endogenous and exogenous, cerussite minerals. A significant increase in the
content of lead in the environment (including in surface waters) is associated with
the combustion of coal, the use of tetraethyl lead as an antiknock agent in motor
fuel, with the removal into water bodies with wastewater from ore processing plants,
some metallurgical plants, chemical industries, mines.

Considering the danger of the influence of heavy metals on the human body,
it is necessary to take effective measures:

— carrying out environmental monitoring of the content of heavy metals in
water;

— installation at the enterprises of heavy, chemical, textile, and other indus-
tries of clearing systems;

— control at various levels of heavy metals in water;

— use of effective methods for detecting heavy metals in wastewater and
cleaning methods.

High concentrations of heavy metals have a negative impact not only on the
environment but also on human health. In connection with the intensive growth
and development of industry, transport, and chemicalization of agriculture in re-
cent years, the amount of heavy metals of anthropogenic origin has significantly
increased.

Human impact on the environment is global. The anthropogenic factor be-
comes the leading one, and without taking it into account it is impossible to un-
derstand and evaluate what else will happen to our common home. The level of
human impact on the environment also determines how the changing nature
affects the further development of our society.

Atmospheric pollution affects global warming and climate change on the
planet. The main “participants in the process” are heating plants and thermal
power plants, enterprises of non-ferrous and ferrous metallurgy, chemical pro-
duction, automobile exhausts, extraction and processing of coal and oil.

The destruction of forests affects the state of the atmosphere and disrupts
the water regime of our planet. The rivers that are in the clearing zone are be-
coming shallow, their bottom is silting up, and this leads to the destruction of
spawning places and a decrease in the number of various fish species. Ground-
water reserves are significantly reduced, and, consequently, the soil dries up,
which is freely washed away by rain streams and blown away by winds that are
no longer restrained by forests.

The UN document notes that several record-breaking disasters and catas-
trophes occurred during the period 2020-2021, including the COVID-19
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pandemic, frosts that caused massive damage to the US state of Texas, wild-
fires that destroyed almost 5 million acres of the Amazon rainforest, as well as
9 severe storms in Vietnam — in just 7 weeks.

In 2020, the Arctic experienced unusually high air temperatures and the low-
est ice cover on record.

In Moldova, as well as throughout the world, there is an increase in the num-
ber of dangerous natural phenomena, which lead to an increase in material
losses, and in many cases, human casualties. It is known that 90 % of all-natural
disasters are related to weather, climate, and water. The statistics of recent dec-
ades show that the total number of natural disasters, including hydrometeoro-
logical ones, tends to increase, both in intensity and frequency [3].

In some years, the consequences of adverse hydrometeorological phenom-
ena acquire the scale of a real socio-economic and environmental disaster, and
the total damage from them can be comparable to the country's annual budget.
Situations repeatedly arise when weather factors and the state of environmental
pollution pose a direct threat to the life and health of the population, destabilizing
the production activities of large enterprises and entire sectors of the country's
economy.

Prevention of consequences of natural disasters, solution of the problem
related to ecology and human activity:

1. Use the case for disaster risk reduction and climate change adaptation to
advocate for better environmental management.

2. Increase the resilience of rural areas to drought.

3. Include disaster risk reduction as a key component of urban development,
with particular attention to spatial planning, construction, water supply, and san-
itation.

4. Assess and, if necessary, reconstruct the water supply and sewerage in-
frastructure.

5. Focus investments on the fastest possible transmission of early warning
information.

Changes in extreme weather and climate events are the main indicator that
allows most people to experience the impact of climate change firsthand. Hu-
man-induced global warming has already increased the number and intensity of
some extreme events. Given the fact that climate change is advancing and the
science of causation is advancing, people will continue to ask questions and the
media will continue to report on how we affect extreme weather and how ex-
treme weather affects us.

Due to the increase in the scale of anthropogenic impact (human economic
activity), especially in the last century, the balance in the biosphere is disturbed,
which can lead to irreversible processes and raise the question of the possibility
of life on the planet. This is due to the development of industry, energy,
transport, agriculture, and other human activities without taking into account the
possibilities of the Earth's biosphere. Serious environmental problems have al-
ready arisen before humanity, requiring immediate solutions.

The results of the ecological forensic examinations show that the worst sit-
uation is attested in the localities of the republic regarding the water sources [1].
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The issue of combating pollution and water supply must be considered as a
component of the sustainable development policy of our country and our neigh-
bors, which can not be addressed separately from the process of reforming so-
ciety, economic, social, and political issues.

Actions and measures that can be taken to ensure the availability of water
resources in the Republic of Moldova and neighboring countries, taking into ac-
count current and future climate change and the circumstances that may arise:

— Creating new structures for water management (for example: avoiding
new dams, dams; building reservoirs (ponds, basins, etc.));

— Designing and implementing solutions for rainwater collection and use;

— Promoting technologies with low water consumption;

— Using re-circulated water for certain activities;

— Reduction of pollution sources;

— Setting goals for water quality and improving wastewater treatment;

Assessment of water requirements for the main categories of consump-
tion (drinking water, industrial water, domestic water, etc.) in the context of cli-
mate change, etc. [7].

Water is extremely important for physiological, biochemical, hygienic and
household processes, so we can say that it is the environmental factor with the
greatest impact on health [12]. Ensuring the population with guaranteed quality
water in sufficient quantities is one of the state's priority actions in the field of
health. In order to provide the population with safe, quality water, well-coordi-
nated multisectoral interventions and the political will of national decision-mak-
ers are needed. The goal of a high-quality water supply can only be achieved
by holding all citizens of the Republic of Moldova accountable. The results for
this purpose will be observed only to the extent that they are involved in the
activities of protection and reduction of water pollution resources [4].

Throughout the history of mankind, environmental problems have steadily
followed the development of scientific and technological progress. Photochemi-
cal smog has become one of the serious problems for man and nature, which
can now be safely called humanity's payment for technological progress.

Smog is a consequence of the release of chemical waste into the atmos-
phere, and today is one of the main environmental problems for modern large
cities, in which a significant number of various vehicles are concentrated. The
problem of photochemical smog exists in many large cities where sunny weather
prevails, for example, Los Angeles, Tokyo, Athens, Mexico City, and Paris.

Due to the high content of harmful substances, it is a serious danger not
only to human health (problems with the heart, lungs, anemia) but also to nature,
buildings, and wildlife.

It can be said with certainty that photochemical smog carries a great danger
to the entire biosphere. In the modern world, one of the most important tasks in
solving the environmental issue is the fight against smog.

Solving the problem of photochemical smog requires not only time but also
resources, both human and financial. However, despite the complexity, it can be
said that this is an urgent environmental problem of our time, which cannot be
ignored.
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There are quite a few methods of struggle at the moment, for example:

1. Systematic monitoring of chemical emissions by large enterprises.

2. Modernization of equipment, investment in the development of filtration
systems.

3. A ban on burning coal, especially on an industrial scale. Transfer of coal-
fired power plants to environmentally friendly fuel.

4. Reducing the number of vehicles on the streets of cities in the presence
of adverse weather conditions (dryness, heat, calm).

5. Prevention of evaporation of heated fuel particles (refuel city and per-
sonal vehicles in the morning or evening hours).

6. The introduction of electric public and personal transport is one of the
most important steps in the fight against photochemical smog. The absence of
exhaust gases will seriously weaken the chemical "base" for the formation of
harmful fog.

7. Creation of natural ventilation. This is due to serious work on profiling the
relief and creating cuts in mountain ranges.

8. Transition to environmentally friendly fuel, and installation of treatment
facilities.

Listing above the sources of pollution, we highlight the role of ecological
forensic expertise in establishing the crime, the crime scene, practically this is a
closed space and specially guarded, where diversions are hidden, substances
are stored, harmful waste or some parts of forests, where there have been cuts
and illicit damage [2].

In the activity of the economic and social development society, in some tech-
nological processes, various materials and radioactive chemicals are widely
used, which, in addition to the basic product, also bring certain toxic wastes. The
circulation (processing, storage, and destruction) of these materials and sub-
stances are regulated by those corresponding state (STAS) and departmental
regulations (instructions, regulations, etc.).

The benefits of recycling are manifold, so it's important that everyone un-
derstands that there are sound ideas and principles behind sweeping recycling
laws that benefit society. In addition, recycling not only benefits the environment
but also has a positive impact on the economy. Environmental benefits of recy-
cling:

— Recycling significantly reduces their disposal in landfills, which not only
greatly pollutes the environment, but also creates a deserted appearance of cit-
ies, destroying the health of people living around;

— Thanks to the recycling of waste, the amount of pollutants that usually
enter the water and air when waste is disposed of in landfills is significantly re-
duced;

— Recycling reduces greenhouse gas emissions into the atmosphere. This
is achieved by replacing primary raw materials with secondary ones obtained as
a result of processing;

— Recycling saves society's energy costs in the long run if you think that the
energy saved by recycling one bottle can power a light bulb for four hours;

— Recycling conserves the Earth's natural resources.
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Potentially infectious waste and collection and transport activities cannot be
done at random, but only by specialized companies. Medical waste is any haz-
ardous or non-hazardous waste that is produced in the health facility.

1. Hazardous waste is waste resulting from medical activities that pose a
real risk to human health and the environment (pathological waste and anatom-
ical parts, cutting-stinging, infectious, chemical and pharmaceutical).

2. Non-hazardous waste is waste assimilated to household waste, resulting
from the activity of medical, technical-medical, administrative, accommodation,
food blocks, and food distribution offices.

Reducing as much as possible the amount of medical waste (hazardous and
non-hazardous) is also achieved by reusing and recycling those categories of
waste generated in the health unit preventing and minimizing hospital waste, to
prevent their impact on health and the environment.

Materials used in medical practice, which are of long use (not disposable)
can be recovered, reused, and recycled after being subjected to the proper ster-
ilization process. Reusable materials and instruments used in laboratory tests
are also subject to sterilization.

In the case of chemical and pharmaceutical waste, an important prevention
and minimization measure would be for the health facility to purchase pharma-
ceuticals in relatively small quantities for use in medical treatment until the expiry
date. If the healthcare unit has accumulated a large number of expired medi-
cines, they should be returned to the provider.

The advantages of minimizing the amount of waste are represented by the
protection of the environment, better protection of the work, the reduction of the
costs regarding the management of the waste in the sanitary unit, the improve-
ment of the communication relationship with the community members.

Traces of pollution can be detected in air, water, soil by taking evidence and
conducting ecological forensic examinations according to gender, which detects
the crimes and consequences of pollution: affecting the health of the population
with certain harmful substances, loss of fauna and flora, etc.

The collection and separation of waste into categories are the first steps in
the management of hazardous waste resulting from the medical activity.

If the waste is not separated into categories, the entire amount of waste is
treated as hazardous waste.

Color codes of packaging in which waste is collected:

1. Yellow: for hazardous waste (infectious, stinging, chemical and pharma-
ceutical);

2. Black: for non-hazardous waste (waste assimilated to household waste).

Conclusions. 1. The ecological imbalance in the modern world has
reached such proportions that the balance between the natural systems neces-
sary for life and the industrial, technological and demographic needs of mankind
has been disturbed.

2. The problem of our fellow citizens is the quality of water and limited ac-
cess to it. Drinking water in Moldova is polluted by 90%. And the reason to a
greater extent is the failure to comply with measures to protect sources of drink-
ing water, as well as the problem with waste disposal.
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3. The Bic, Nistru, Prut River has been in critical condition for a long period
of time and does not meet the regulatory requirements for surface water. The
main reasons for this problem are the release of waste into the reservoir of
coastal buildings, and city enterprises, as well as the lack of rain drains. All in-
dustrial wastes are discharged into the water, making it toxic and dangerous
both for the inhabitants of the city and for the flora and fauna. To prevent pollu-
tion of rivers it is necessary:

— Cleaning the banks of the river from debris, as well as a ban on straight-
ening the river, will increase the flow and volume of water.

— Installation of sewer drains for adjacent car washes, which will purify the
water of the river from detergents and other toxic substances.

— A ban on the discharge of liquid poisonous waste from factories that pol-
lute the river.

1. Certain rules must be strictly followed. Of course, at the moment we can-
not completely abandon these chemical compounds. But science does not stand
still, and perhaps, in a few decades, substances that are non-toxic to humans
and the environment, which are now used on a smaller scale, will completely
replace pesticides.

2. Thus, in order to improve the state of ecology, it is necessary that all res-
idents of Chisinau be active, ready to monitor their actions, the decency of en-
terprises, and the availability of sewage for each economic agent, which will
allow not to pollute water with toxic substances.

3. Every piece of garbage thrown away by us remains either on the banks
of the river, penetrating into the ground in the process of decay and falling into
the river, as well as onto the surface of the water through the winds. All of the
above problems will have a devastating effect on the culture of bacteria and
microorganisms.

4. The condition of almost all rivers in the Republic of Moldova, and most of
them flow into the Dniester River, which enters the water taps of every inhabitant
of Chisinau. Wastewater treatment plants play an important role in the process
of water filtration, otherwise, pollutants would fall back, forming a cycle. All the
garbage that is thrown out in places not designated for this, illegal buildings, no
sewage, irresponsible work of city employees responsible for cleaning drain pits,
all this leads to irreversible consequences.

5. Ecological judicial expertise and science should be out of politics. It is
necessary to analyze the process of collection, accumulation, sorting (if neces-
sary), and waste disposal in each region of the Republic of Moldova and abroad.
Apply large fines for dumping rubbish in unauthorized places across the country.
Sponsorship of waste recycling projects.
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POJlb CWJ,O@O'I' EKONOIYHOI EKCNEPTU3W Y NPUPOAOOXOPOHHIN
CniNbHIN OIANBHOCTI Y C®EPI BAXUCTY HABKOJIMLLHBOIO
CEPEOOBULLA

0. C. Karapara
B. I. TpidbeyuaH
A.-M. B. Kuwnsny

EkonoriyHmn gncbanaHc y cy4acHOMY CBITi AOCAT TaKMX PO3MipiB, O NOpYLUYETbCA
6anaHc Mixx HeoBXiOZHUMU 4NN XUTTS NPUPOAHUMW CUCTEMaMU Ta NMPOMUCIIOBUMMN,
TeXHOMOoriYHuMn Ta aemorpadiyHummn notpebamu nioacrtea. 3abpyaHeHHS Mae
3HAYHUI BNMB Ha 300POB’A NoAeN, BUKIMKaKUM 6arato 3axBOPIOBaHb, SKi TaKOX
npu3BoASATb OO CMEpPTHOCTI, 0cobnMBO B KpaiHax, L0 pO3BMBAKOTLCA. TOMY KOH-
Tponb 3abpyAHEHHS € XUTTEBO BaXMBWUM i Mae ByTn Ha NepLIOMy MiCLi B CMIUCKY
npioputeTiB ypsaay.

Bucoki koHUeHTpaLil BaXkMx MeTarsniB HEraTMBHO BMAMBAKOTb He TiflbKM Ha HaB-
KOMULLHE cepeaoBuLLe, a 1 Ha 300POB’A NOAMHU. Y 3B'A3KY 3 IHTEHCMBHUM 3pOCTaH-
HSIM | PO3BUTKOM NPOMUCIIOBOCTI, TPAHCMOPTY Ta XiMi3aLji CinbCbKoro rocnogapcraa
B OCTaHHi pOKM 3HAYHO 3pocna KiNbKiCTb BaXKKMX MeTasniB aHTPOMOreHHOro noxoa-
XeHHS. Y Uuin cTaTTi NnpoaHanisoBaHO HaviBaxnuBiwi 3abpyaHioBadi AOBKINNA Ta
edeKTMBHY CniBnpaLto y BUPILLEHHI eKONOoriYHnX npobnem.

Yepes npnamMy eKkomnoriyHol cyoBOT eKCrnepTu3n BCTAHOBNEHO HeraTUBHUN aH-
TpornoreHHun Bnnue. NpoBeaeHo AOCNiAXEHHS PiI3HOMAHITHOCTI 3abpyAHo4mMX pe-
YOBMH 3a IX NPUPOAOCHD, KOHLEHTpauielo, TpuBanicTio Aii Ta HeraTuBHUMM
Hacnigkamu Ha opraHiam fanHN.

Knio4yoBi cnoBa: ekonoriyHa cyjoBa ekcrnepTuaa, eKonorivni pakropu, 3abpya-
HIOBayi, aHTPOMOreHHi akTopw, 300POB’S HacCeneHHsd, MiXHapogHe cniBpobiT-
HULITBO.
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