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EXECUTIVE SUMMARY

The extractive industry in Mozambique plays a crucial role in the national economy. In the second quarter of
2024, the Mozambican economy grew by 4.5%, compared with the same period of 2023. This growth was
driven by the good performance of the extractive industry, with growth of 17.48%. According to the Economic
and Social Plan and State Budget (PESOE) 2025, this sector had a weight of 15.02% in the Gross Domestic
Product (GDP), in the fourth quarter of 2024.

Gold mining in Manica is an activity with predatory characteristics due to negative social and environmental
effects, such as environmental pollution, the increase in food insecurity, the loss of means of livelihood and
social conflicts related with the expropriation of land. These bad practices have worsened social inequalities
and poverty in the host communities, and cause scepticism among local populations regarding the credibility

and effectiveness of government institutions.

Although the national media have published various denunciations concerning environmental pollution in
Manica province, arising from gold mining, the government authorities, and the Public Prosecutor’s Office in

particular, have performed poorly faced with the socio-economic problems resulting from mining.

To contribute to mitigating these problems, CIP undertook a study to analyse the quality of the water in
the Nhamacuio, Mbonde, and Mussapa Pequena rivers and in the Chicamba Real reservoir and its effects
on the surrounding communities. The study was held between August 2024 and August 2025. A mixed
approach was used, combining qualitative and quantitative methods. The quantitative method consisted of
collecting samples of water and sediment, on 9 and 10 August 2024, to assess the quality of the water in the
Nhamacuio, Mbonde and Mussapa Pequena rivers, and in August 2025, to assess the quality of the water in the
Chicamba Real reservoir. The qualitative method consisted of applying techniques of investigative journalism,
documentary and bibliographical consultation, direct observation in the field, and interviews with various
stakeholders to assess the social impacts. The main limitation of the study was the lack of collaboration from
the company HWA Minerais Lda, and from the Tsetsera Association of Informal Miners to obtain information
about how the entities that mine gold operate. These bodies did not reply to the requests for interviews
, submitted by the research team. The team also resorted to aerial images taken by drones, and questionnaires

administered to the host communities.

A further limitation was the lack of identification marks on the areas where the companies operate, plus the
secrecy surrounding their behaviour, which made it difficult to map the gold mining companies along the
Revueé river, in Manica district. As an alternative strategy, aerial images taken by drone were used to identify

the gold mining areas near the Revué river.

The study found that the company HWA Minerais Lda., which began gold mining in 2023, is operating without
an environmental licence. The company only drew up its Environmental Impact Study (EIA) in November
2024, a year after it began its activities. This shows there is a high risk of corruption between the company and
the Government, since no company in Category A should start its activities without an environmental licence

for the operation, and much less without an EIA.

The study also identified the invisible cost of gold, as shown by the pollution of the Nhamacuio and Mbonde

rivers, and the contamination of the Chicamba Real reservoir, resulting from the exploitation of gold by



companies and mining associations, adjacent to the above-mentioned water resources. The Bandire Mining
Society, the Tsetsera Association of Informal Miners and the Zanida Minerals Company, practice open cast
mining. They use mercury in an uncontrolled manner, they discard the waste directly into the environment
without prior treatment, and they have no system to treat liquid waste. For its part, the company HWA Minerais
Lda is working without an environmental licence for its operation. As a result of these bad environmental
practices, the Nhamacuio and Mbonde rivers show levels of mercury that are 8 and 16 times higher than the
permitted limits, respectively. The Chicamba Real reservoir is contaminated by mercury with a concentration
at the maximum limit stipulated in Decree No. 52/2023[2].

Pollution by mercury is a threat to public health and to the environment, since mercury is a toxic heavy metal
which can damage the kidneys, liver, brain, hearts, lungs, colon, and the immune, respiratory and neurological
systems. The problems resulting from mining include social conflicts due to land expropriation, the blocking
of the Nhamacuio river by the companies Zanida Minerais and HWA Minerais Lda. As a result, the flow of the

river has declined, reducing its multiple uses and the number of fish in the river.

To a lesser extent, the study identified some positive aspects from gold mining in Sussundenga. The company
HWA Minerais Lda created some jobs for local youths. In the area of social responsibility, it opened two
standpipes and built a football field. For its part, the Tsetsera Association of Informal Miners is supplying
birds, seeds, fertiliser and pesticides for members of the communities who practice farming and breed poultry.
The association is also contributing to the rehabilitation of the Nharimba Primary School and assists sick
people. Faced with the negative impacts, the government is apparently adopting a passive stance which has
worsened the quality of life of the communities and environmental integrity. It has fed a development model

centred on restricted benefits while compromising environmental sustainability and collective social welfare.

Given the negative results of the study, it is becoming crucial that all the parties involved, the Government, the
Attorney-General’s Office (PGR), the Bandire Mining Society (SMB), the Tsetsera Association of Informal
Miners (AGT) and the companies HWA Minerais, Lda and Zanida Minerais— Sociedade Unipessoal, Limitada
(Zanida Minerais) should comply with their duties to safeguard social rights and environmental integrity. The

following lists some of the recommendations for the various bodies, namely:

(1) for the Mozambican Government — inspect every quarter the environmental quality of the gold mining
companies and associations; limit the mining areas and prohibit gold mining near bodies of water, such as

rivers and lakes; and reform the legal provisions that regulate environmental quality standards.

(2) to the PGR — investigate and hold responsible those guilty of environmental crimes and violations of the
human rights of the host communities; build the skills of judges, prosecutors, and the national administration

of conservation areas in matters of corruption and environmental crimes.

(3) For the SMB and AGT — adopt clean technologies and replace the use of mercury by methods such as
sodium borate; make available on the Web page the environmental control and monitoring reports; implement
an effective waste treatment system; rehabilitate the soils and rivers polluted by mercury, in which they may
apply remediation using Typha capensis or other Nature-Based Solutions (SbN); respect the rights of the host

communities and establish a Local Development Agreement.

(4) For the companies HWA Minerais, Lda and Zanida Minerais — make available on the Web page the
environmental control and monitoring reports; respect the rights of the host communities and establish a Local

Development Agreement.



1. Introduction

The extractive industry in Mozambique plays a crucial role in the national economy. In the second quarter of
2024, the Mozambican economy grew by 4.50%, compared with the same period in 2023. This growth was
driven by the good performance of the extractive industry, with growth of 17.48%. According to the Economic
and Social Plan and State Budget (PESOE) 2025, this sector had a weight of 15.02% in the Gross Domestic
Product (GDP), in the fourth quarter of 2024.

In Mozambique, gold mining is an economically significant activity, particularly in Manica, Sofala, Zambézia,
Tete, Nampula, Niassa and Cabo Delgado provinces. The contribution of gold in the extractive industry is
significant and has grown in recent years, reflected both in production and in the economic impact of the sector.
According to the PESOE of the Third Quarter of 2024, gold production recorded a growth of 41.2% compared
with the same period of 2023 and a rate of achievement of 92%. The growth of production has been driven
by greater control over artisanal mining, and by the good performance of the producing companies, mainly

Mutapa Mining Processing, MMC Resources and Daima Mozambique, SA, all located in Manica province.

Manica province stands out in Mozambique’s gold production. Between 2021 and 2024, the province was
responsible for the production of 1921.42 Kg of gold, corresponding to 51% of the total production of the

country in that period.

Although gold mining provides economic benefits such as state revenues and jobs, it presents challenges
because of the predatory practices used, which have caused damage to the local communities such as the
loss of means of livelihood, the destruction of habitats and mercury pollution. Measures to mitigate these
challenges can be based on the employment of a sustainable economy which develops an economic model to

meet the needs of people, ensure social justice and protect environmental integrity.

In Manica, gold has been heavily mined in the districts of Manica, Gondola, Baru¢, Macossa, Guro,
Vanduzi and Sussundenga. This practice is responsible for the pollution of the rivers in the region. In the
province, 20 companies, 10 associations and over 8,000 artisanal miners are registered as dedicated to
gold mining. Average production is estimated at 700 Kg of gold per year, in all of Manica province. The
current work is a case study of gold mining by the Bandire Mining Society, the Tsetsera Assocation of
Informal Miners, and the companies Zanida Minerais — Sociedade Unipessoal, Limitada (Zanida Minerais)
e HWA Minerais Lda. The purpose of the study was to assess the quality of the water of the rivers (Nhamacuio,
Mbonde, Mussapa Pequena) and of the Chicamba Real reservoir and its effects on the affected communities,
between August 2024 and August 2025.

The report is structured into four sections, namely: i) the present introduction, which presents the problem, the
objective, the methodology and the main findings; ii) the methodology, which describes the methods used to
obtain the evidence of the social and environmental problems, including the limitations of the study; iii) the
results and discussion, which presents the evidence acquired for the study and the social and environmental
information acquired during the field work; iv) the conclusions, which present an outcome of the central ideas
of the study and v) the recommendations, which suggest practical actions to be taken to mitigate the environ-

mental and social problems deriving from gold mining in Sussundenga and Manica districts.



2. Methodology

The study adopted a mixed approach, combining qualitative and quantitative methods between the months of
August 2024 and August 2025. The quantitative method consisted of collecting samples of water and sediment,
on 9 and 10 August 2024, to assess the quality of the water in the Nhamacuio, Mbonde and Mussapa Pequena
rivers, and in August 2025, to assess the quality of the water in the Chicamba Real reservoir. The qualitative
method consisted of applying techniques of investigative journalism, documentary and bibliographical con-
sultation, based on consulting journalistic and scientific articles, technical reports, official documents, legal
documents, government regulations, direct observation in the field, and other pertinent sources to undertake
the theoretical framing and to facilitate the preparation of the field work. During preparation of the field work,
in August 2024, it was not possible to consult the Environmental Impact Study (EIA) of HWA Minerais Lda.,
since the company did not yet possess one. The EIA was only submitted later, in October 2024, to the then

Ministry of Land and Environment.

The qualitative approach also consisted of direct observation in the field, recording images and interviewing
key stakeholders, namely: i) the legal coordinator of the National Environmental Quality Control Agency
(AQUA), Danilo Liasse, ii) the Manica Provincial Director of Territorial Development and the Environment,
Rafael Manjate, iii) the Director of the Provincial Service of Infrastructures, Mineral Resources and Energy,
Silva Manuel, iv) the régulo (chief) of the Chinhamaedza community v) the representative and miners of the
Bandire Mining Society; and vi) the owner of the Mira Lodge tourist resort, Carlos José. Questionnaires were
also given to 135 members of the Chinhamaedza, Tsetsera and Munhinga communities, who benefitted from
or were affected by gold mining. These included miners (40%), farmers (35%), traders (19%) and others (7%).

The interviews held were structured and semi-structured. Their purpose was to understand the social and en-
vironmental impact of gold mining in Manica province, as understood both by the local communities in the
places where the resources are exploited and by the local bodies that manage mining. Furthermore, the ques-
tions asked of the local bodies that manage mining also sought to understand the mechanisms used and the

challenges existing in preventing and fighting against environmental crimes.

The quantitative approach was implemented on 9 and 10 August 2024, to as-
sess environmental quality. To this end, samples of water were collected repeatedly (n=3)
from three standpipes, and water and sediment samples from the Nhamacuio, Mbonde and Mussapa Pequena

rivers.

The samples from the standpipes were labelled as PA, PB and PC. PA and PB are the standpipes near the Ban-
dire Mining Society and the companies HWA Minerais Lda. and Zanida Minerais — Sociedade Unipessoal,

Limitada, while PC refers to the standpipe distant from the companies and the association.

The samples from the river were labelled P1 to P5. P1 refer to the point on the Nhamacuio river near the mining
areas of the Bandire Association of Informal Miners and of the companies HWA Minerais Lda. and Zanida
Minerais — Sociedade Unipessoal, Limitada; P2 and PS5 refer to control sites on the Nhamacuio river, far from
the Bandire Association of Informal Miners and of the companies HWA Minerais Lda. and Zanida Minerais

— Sociedade Unipessoal, Limitada; P3 refers to the Mussapa Pequena river; and P4 to the Mbonde river near



the mining area of the Tsetsera Association of Informal Miners (Fig. 1). On 20 August 2025 a sample was
collected from the Chicamba Real reservoir to assess the quality of the water and was labelled as Point A of
the Chicamba reservoir.

After collection, the samples were labelled, packed into a thermal box at 4°C and transported to the reference
laboratories in Maputo. The criteria for the selection of sample sites were based on areas close to and distant
from the mining undertaken by the companies Zanida Minerais — Sociedade Unipessoal, Limitada, HWA

Minerais Lda., by the Bandire Mining Society and by the Tsetsera Association of Informal Miners.

Figure 1: Map of the study area.
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The purpose of collecting samples of water and sediment was to determine in the laboratory their physical and
chemical parameters. The criterion for selecting the areas was based on areas with and without gold mining, to

gauge, in a comparative manner, the possible environmental changes that gold mining by the Bandire Mining
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Society, the Tsetsera Association of informal Miners and the company Zanida Minerais may be causing to the

environment.

To guarantee the quality of the data and the validity of the study, measures were adopted such as the triangulation

of data, peer review, cross-checking of information, and attention to the credibility and reliability of the sources.

The main limitation of the study was the lack of collaboration from the company HWA
Minerais Lda. and from the Tsetsera Association of Informal Miners to obtain data about how
the gold mining bodies are operating. These bodies did not reply to the requests for interviews
submitted by the team of researchers. To mitigate this limitation, the team resorted to documentary research,

to aerial images from drones and administered questionnaires to the host communities.

Furthermore, the company HWA Minerais, Lda. refused to sign an acknowledgement that it had received the
letter requesting an interview, claiming that it did not possess a company stamp. The refusal is an indication of a
lack of willingness to collaborate, which strengthens the trend of this sector not to make information available,
a factor mentioned by the Extractive Sector Transparency Index in all its editions. The letters requesting
interviews were submitted on 3 April 2025, to the Tsetsera Association of Informal Miners (appendix 1) and

on 9 April 2025 to the company HWA Minerais, Lda. (appendix 2). So far there has been no reply.

A further limitation was the lack of identification marks on the areas where the companies operate, plus the
secrecy surrounding their behaviour, which made it difficult to map the gold mining companies along the
Revueé river, in Manica district. As an alternative strategy, aerial images taken by drone were used to identify

the gold mining areas near the Revué river.



3. Signs of illegal gold mining by the company HWA
Minerais Lda

The company HWA Minerais Lda. has been operating since 2023 without an Operating Environmental Licence:
that is, the company has been mining illegally since 2023. And by October 2024 it had not yet submitted its
Environmental Impact Study (EIA). According to the provision of Article 20, paragraph 4, of the Regulations
of the Environmental Impact Assessment Procedure *the start of operating any activity without the issuing of

an Operational Environmental Licence is forbidden on pain of a fine?.

From cross-checking the data made available by the National Institute of Mines (INAMI), concerning the
charts of the production and sale of mineral resources in Mozambique, against the information obtained at the
National Directorate of the Environment and Climate Change, it was possible to ascertain that, between 2023
and 2024, the company HWA Minerais Lda. produced 11.07 Kg and sold 9.20 Kg of gold, equivalent to about
47.7 million meticais. But this situation is regarded as illegal, since there is no evidence that, by early June

2025, the company possessed an operating Environmental Licence.

By starting its operational activities without first obtaining an operating Environmental Licence, the company
HWA Minerais Lda. violated the provision in Article 20, paragraph 4, of the Regulations of the Environmental
Impact Assessment Procedure, taken together with Article 1, paragraph 11, of the Environmental Regulations
for Mining and Article 44, paragraph 1, line a), of the Law on Mines, which make the start of mining
operations conditional on the existence of an operating environmental licence and a certificate confirming the
environmental viability of the proposed activity. The licence is issued by the ministry which supervises the

environmental area, currently the Ministry of Agriculture, Environment and Fisheries.

According to the legal coordinator of the National Environmental Quality Control Agency (AQUA), Danilo
Liasse, the company HWA Minerais Lda. possesses a provisional environmental licence, issued on 6 September
2023 and valid until 6 September 2025. However, this licence does not authorise the start of activities, since,
according to the provision of Article 20, paragraph 1, line a), of the Regulations of the Environmental Impact
Assessment Procedure, it is used only as the initial stage for the preliminary assessment of environmental

impacts. The company still needs to obtain an operating environmental licence.

On 5 May 2023, a team from the Manica Provincial Environment Service (SPAM), represented by two technical
staff, namely Meque Mucusse and Loice Cararadza, began the environmental pre-assessment on the project
to mine gold and associated minerals, located in the Munhinga locality, Sussundenga district. The proponent
was the company HWA Minerais Lda.The pre-assessment of the project of the company HWA Minerais Lda.
by the technical team of the Manica SPA resulted in classifying the activity in Category A", which requires an

Environmental Impact Study (EIA) prior to obtaining an environmental licence.

In July 2023 and October 2024, the company held the first and second public consultations. On 11 November
2024, it submitted the Environmental Impact Study Report (REIA) to the then Ministry of Land and
Environment, for analysis and approval by this government body. However, by 2 June 2025 (the date when
the research team was at the premises of the National Directorate of the Environment and Climate Change to

consult the REIA), it was still under analysis, and the licence had not yet been granted.

n
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The operation of the company HWA Minerais Lda. without being fully authorised, is not just a violation of the
mining and environmental legislation, but also shows failings in transparency, in inspection capacity and in

responsibility for mining.

4. Effects of gold mining on water resources and on the
communities in Manica province

Gold mining in Sussundenga and Manica has caused significant negative social and environmental impacts.
Among these are pollution and the reduction in the flow of water resources on which communities depend for
domestic consumption, irrigation of their fields, drinking water for their livestock, and fishing. These uses are
fundamental for the livelihoods of the people living in Sussundenga and Manica districts, guaranteeing basic

conditions for food, generation of income and maintenance of sustainable ways of living.

4.1. Nhamacuio, Mbonde, Mussapa Pequena rivers and the Chicamba
Real reservoir contaminated by mercury and arsenic

The laboratory results on the samples of water from the Nhamacuio, Mbonde and Mussapa Pequena rivers and

the Chicamba Real reservoir showed that there are heavy metals, such as mercury and arsenic, in the water.

Mercury pollution was detected in the rivers adjacent to the mining areas of the Bandire Mining Society
(SMB), the Tsetsera Association of Informal Miners (AGT) and the companies HWA Minerais Lda. and Zanida

Minerais — Sociedade Unipessoal, Limitada (Zanida Minerais).

The concentration of mercury at Point 1 adjacent to the mining area of SMB and of the companies Zanida
Minerais and HWA Minerais Lda, was 0.008 over 0.001mg/L of the Decree 52/2023, and at Point 4, adjacent
to the Tsetsera Association of Informal Miners it was 0.016 over 0.001mg/L (graph 1), which shows there is
mercury pollution in the Nhamacuio and Mbonde rivers, respectively. This pollution is a threat to the health

and safety of the users since the water is used for domestic consumption, irrigation and fishing.

The concentration of mercury detected in the Chicamba Real reservoir was 0.001mg/L (appendix 4), a figure
which is at the maximum limit permitted under Decree No. 2/2023. This result indicates contamination by
mercury in the reservoir, which is a warning for public health since the water is used for public supplies,

irrigation and fishing, and compromises aquatic biodiversity.

Mercury is highly damaging, even at low concentrations. It can accumulate in aquatic life and cause serious
damage to human health through food. This fact shows that the river presents high contamination by mercury,
which is a serious threat to the environment and to the life of the local communities who use the water of the
rivers in question for their daily needs: domestic consumption, personal hygiene, cooking, cleaning domestic

utensils and cleaning the house.

The health problems resulting from the ingestion of mercury include damage to the kidneys, liver, brain,
heart, lungs, colon, and to the immune, respiratory and neurological systems. Some of the miners and farmers
interviewed told of health problems, such as vomiting, diarrhoea, stomach pains and headaches after drinking
water from the Mbonde river. This fact shows the need to adopt urgently measures to protect the public health

of the communities who live near the rivers and other polluted aquatic ecosystems.



The arsenic detected in the Mussapa Pequena and Nhamacuio rivers, at points 3 (0.005 of 0.1lmg/L) and 5
(0.009 of 0.1mg/L), respectively, present figures within the limits stipulated in Decree 2/2023. Studies show
that arsenic is often released during the mining and processing of gold minerals. Prolonged exposure to arsenic

can result in damage to health, including cancers and cardiovascular diseases.

Graph 1: Concentration of heavy metals in mg/L in the water of the Nhamacuio,
Mbonde, and Mussapa pequena rivers and in the Chicamba Real reservoir.
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Source: Drawn up by the author (Mery Rodrigues), 2025.

The samples of water collected from the Nhamacuio and Mbonde rivers present high values of suspended
solids at Points 1 (8260 mg/L) and 5 (1550 mg/L) (appendix 3.1). The high concentration of suspended solids
at Point 1, with 8260 mg/L, can be explained because it is an area adjacent to mining. This point may be
suffering the influence of surface run-off and the discharges of the sub-products of gold mining, since the

samples were collected on 9 and 10 August, after it had rained.

The increase of particles in the water can lead to an increase in turbidity, which damages aquatic ecosystems
because it reduces the amount of light entering the water and interferes in primary productivity and in
the subsequent trophic levels, such as fish, which are important for the survival and subsistence of local

communities.

It is important that the National Environmental Quality Control Agency (AQUA) should constantly monitor
the quality of the water of the rivers to identify possible changes in its physical and chemical composition,

particularly in areas near mining operations where there is the greatest risk of acid drainage from the mine

13
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4.2 Greater concentration of lead and mercury in the sediments of the
Nhamacuio, Mbonde and Mussapa Pequena rivers

The samples collected from the sediment of the rivers under study, the Nhamacuio, Mbonde and Mussapa
Pequena, show a greater concentration of lead and mercury at Point 4, with 0.296mg/Kg and 9.43mg/Kg
respectively (Graph 2). Point 4 is adjacent to the mine of the Tsetsera Association of Informal Miners, which

may be suffering the influence of surface run-off and discharges of mining sub-products.
Lead and mercury are toxic heavy metals which endanger public health and the health of the ecosystem.

Graph 2: Concentration of lead and mercury in mg/Kg in the sediment of the Nhamacuio, Mbonde, and

Mussapa Pequena rivers.
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Source: Drawn up by the author (Mery Rodrigues), 2025.

The concentration of lead and mercury was greater in the sediment than in the water, showing that these metals
have a greater tendency to accumulate in the sediment. The bioavailability and exposure of these metals to

aquatic organisms are controlled by their concentration and distribution between the water and the sediment.

Mercury is a metal present in the earth’s crust at an average concentration of 0.08mg/Kg. The concentration of
mercury in the sediment was higher than 0.17mg/Kg at all the points studied. The concentrations of mercury
in the sediment at the points of the rivers studied were extremely high, at 4.1mg/Kg (Point 1), 3.7mg/Kg
(Point 2), 6.04mg/Kg (Point 3), 9.43mg/Kg (Point 4) and 3.52 (Point 5), (appendix 3.2) much higher than the
maximum limit stipulated in Canada. These figures show that the Nhamacuio, Mbonde and Mussapa Pequena

rivers are heavily polluted. Mozambique has no regulations that limit the concentration of mercury in the soil.

The pollution of sediments causes adverse biological effects in aquatic organisms, including lethality, reduced
fertility, and compromised development of the initial stages of development of benthic aquatic organisms such

as gastropods.

Heavy metals remain in the sediments for lengthy periods and pose a significant threat since they accumulate
in food chains, from their absorption by the first trophic level, that of the primary producers such as algae and
macrophytes, up to the final aquatic trophic level, that of fish.



Fish are important for the diet and subsistence of communities. The contamination of an aquatic system by
mercury compromises the biological integrity of the fish. This metal can lodge in various parts of their bodies,

such as the flesh, the liver, the kidneys and the gonads, compromising their descendants.

High concentrations of mercury in fish, of above 0.5mg/Kg, affect their survival and that of the human beings

who eat them, contaminating the most sensitive groups, namely children, the elderly and pregnant women.

Gold mining affects the quality of the water and the biodiversity in the surrounding habitats. Contamination of
the water and the sediment by heavy metals reduces the demand for water. When the water is used for various
purposes such as farming, livestock and domestic use this can result in food insecurity. The contamination can
cause health damage to the kidneys, liver, brain, heart, lungs and colon, and to the immune and respiratory

systems. It can even lead to death.

The contamination of water by heavy metals from gold mining can also reduce the biodiversity of wild animals
from ingesting contaminated water. Arsenic, although detected in low quantities in the Mussapa Pequena river,
sounds a warning for greater control of the quality of the water because this river crosses the Chimanimani
National Park (PNC), where there are various animal species which drink the water of this river for metabolic

processes.

4.3 Quality of the water from the standpipes in Muhoa locality

The physical and chemical parameters of the standpipes (image 1) near to and distant from the Bandire Mining
Society and the companies Zanida Minerais and HWA Minerais Lda., are within the standards set by Ministerial
Diploma 180/2004[42], except for the pH.

The standpipes near the mining areas have an acidic pH, below the legally permitted limits, and contain arsenic
(Table 1 and appendix 3.3). The acidic environment favours the solubility of heavy metals, such as arsenic,

increasing their toxicity.

Although the concentration of arsenic is within the national standards, the World Health Organisation says
that the recommended limit of 0.01mg/L for arsenic is regarded as provisional and efforts should be made
to keep concentrations as low as possible. The Government of Canada intends to update the reference value
to 0.005mg/L based on the meta-analysis of epidemiological studies which confirm the association between
prolonged exposure and increased risk of lung cancer. Furthermore, the target for the Maximum Level of
Contaminants (MCLG) for arsenic in the Primary Drinking Water Standards of the Environmental Protection

Agency of the United States is zero.

Arsenic is toxic and, in addition to cancer, it can cause problems for the skin and the
circulatory system. Considering that the presence of arsenic in drinking water is a significant
public health risk and the current reference value may become obsolete, a gradual revision
of the arsenic limit envisaged in Ministerial Diploma No. 180/2004 is suggested, initially
reducing it from 0.01 mg/L to 0.005 mg/L, with a view to total elimination (zero) in the future.
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Table 1: Physical and chemical parameters of drinking water in Muhoa.

F1 F2 F3
Parameter (PA) (PB) PO Ministerial Dipl. 180/2004
pH 6.22 6.41 6.93 6.5-85
Arsenic (As) 0.006 0.004 <0.001 (LQ) 0.01
Cyanide (CN) <0.01 (LQ) <0.01 (LQ) <0.01 (LQ) 0.07
<0.001

Mercury (Hg) (LQ) <0.001 (LQ) <0.001 (LQ) 0.001
F= Standpipe
LQ- Minimum quantifiable
limit

Source: Photo by the author (Mery Rodrigues), 2024.

5. Effects of gold mining in Sussundenga and Manica
districts

The study found that the Bandire Mining Society, the Association of Tsetsera Informal Miners and the company
Zanida Minerais are associated with the pollution by mercury of the Nhamacuio and Mbonde rivers, through

the discharge of wastes from the washing of the gold into the rivers, constituting a threat to public health.

The contamination by mercury in the Chicamba Real reservoir is affecting negatively the local economy. The
Water Treatment Station (ETA) and the owner of the Mira Lodge tourist resort report significant financial



losses, both from the increase in costs for the treatment of water for public consumption and from the reduc-
tion in the number of guests because of the contamination of the water. Other problems associated with the
contamination of the water in the reservoir include the reduction in fishery resources important for diet and
subsistence; the reduced visibility in the waters of the reservoir which has increased the number of crocodile

attacks; and social conflicts.

Furthermore, the miners do not use Individual Protective Equipment (EPI) during their activities. The fact that

they are using mercury without protection is a risk to health at work

The communities resident in Chinhamaedza, Tsetsera, Munhinga and Manica district, are exposed to mercury
which is a toxic substance that affects public health. The ingestion of mercury by inhalation or through con-
taminated foodstuffs may result in fatigue, insomnia, nervousness. It may also cause damage to the kidneys,
liver, brain, heart, lungs, colon and to the immune and respiratory systems. Children and foetuses exposed
to mercury during gestation may suffer impacts in their cognitive development, affecting memory, attention,

language, motor and visual-spatial skills'.

The results of 136 interviews held in the localities of Chinhamaedza, Tsetsera and Munhinga (57% men and
43% women, including miners (40%), farmers (35%), traders (19%) and others (7%)), show that 94.9% are
aware of gold mining in the region, particularly of the operations undertaken by the company Zanida Minerais,
HWA Minerais Lda, the Bandire Mining Society and the Tsetsera Association of Informal Miners.

About 87% of the interviewees are in favour of gold mining, mainly because of the social responsibility ac-
tivities undertaken by the bodies involved in the mining. The company HWA Minerais Lda. has created some
jobs for local young people, and, in the context of social responsibility it opened two standpipes and built a
football field. The Tsetsera Association of Informal Miners provides birds, seeds, fertiliser and pesticides for
members of the communities who practice farming and breed poultry. The Association also contributed to the

rehabilitation of the Nharimba Primary School and provides assistance to sick people.

About 11% of the interviewees do not agree with gold mining in places near their communities because they
consider the activity a risk of polluting the rivers and because they feel excluded from sharing the benefits of

mining, particularly access to employment.

Most of the interviewees agree with gold mining but are probably unaware of the heavy pollution of the rivers
by mercury arising from bad mining practices. The negative effects of gold mining by the Bandire Mining
Society, the Tsetsera Association of Informal Miners and the companies Zanida Minerais and HWA Minerais
Lda. include:

* Reduction of the use of the Nhamacuio and Mbonde rivers due to contamination by heavy metals and the
alteration of the colour of the water of the rivers. According to the interviewees, 10 years ago the rivers
were colourless, but currently they are reddish or murky. These rivers are used for supplying water for

drinking, personal hygiene, cooking, cleaning the house, irrigation and pastures?. The patent contamination

1 USEPA (2024, 05 de Dezembro). Health Effects of Exposures to Mercury. https://www.epa.gov/mercury/health-effects-exposures-mercury [acessado
a 11 de Maio de 2025 as 14:55h].

2 According to residents of the Chinhamaedza, Tsetsera and Munhinga localities, livestock are no longer grazed at the Nhamacuio and Mbonde rivers
due to the pollution and the reduced flow. Currently, the animals drink water from the standpipes and other sources.
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is a risk for the health of the users. Since the rivers are contaminated, there is a greater likelihood that the
fish are also contaminated by mercury and arsenic, constituting a warning and an environmental and public
health concern.

* Blocking the course of the river by the companies Zanida Minerais and HWA Minerais Lda, reducing
the flow of the Nhamacuio river (image 2, right). This reduction in flow has had significant negative
impacts for the local communities, namely reduced availability of water for consumption, irrigation and
for livestock to drink, as well as the decline in the number of fish, whose survival depends directly on the

hydrological balance of the river.

Image 2: Blocking the course of the Nhamacuio river, by the company HWA Minerais Lda., highlighted in red
(on the left) and partial view of the river bed (on the right).

Source: Photo of the author (Raul Massingue), 2025 Source: Photo of the author (Mery Rodrigues), 2024

* Decline in fish, which are important for diet and subsistence. The population say that the amount of fish
caught in the Nhamacuio river, such as Tilapia (known locally as *Chicamba?, *Pende® and 2Makacana?)
and African catfish (known locally as 2Mussopho?), has declined in the last 10 years, and at some points in

the river, fish are no longer found because of the significant reduction in the flow of the river.

* Social conflicts related with the invasion of mining areas and the lack of transparency in the management
of the funds of the Bandire Mining Society. As an example, the demonstrations organised by local miners?,
in February 2025, involved land disputes in the gold mining area. Residents of the Munhinga locality
allege that the President of the Bandire Mining Society granted part of the space worked by the local
miners to the company Zanida Minerais, without the knowledge of the miners. Apart from this motive, at
stake is the accusation of 10 members of the Bandire Mining Society that funds have been diverted that

were intended for community development, such as the construction of schools and hospital.

3 The interviewees suggest several measures for solving the land dispute, namely: i) The Government should give support to improve the relationship
between the Bandire Mining Society and other members of the community, including Bandire miners; ii) the company Zanida Minerais should employ
local miners and should enter into dialogue with members of the affected communities; iii) the Society should provide accounts for the sums received
and the government should inspect them; iv) the Bandire community is requesting the replacement of the current President of the Bandire Association.



6. Challenges in the responsibility for environmental
offences in Manica

The poor technical capacity of the institutions for promoting environmental conservation, together with cor-
rupt practices behind the irregular concessions of mining licences, is reducing transparency in environmental
policies, ensuring that the Mozambican environmental legal framework * for preventing and fighting against
environmental offences resulting from the extractive industry is not effective, thus allowing environmental
offenders to benefit from a high level of impunity.

Data obtained at the Manica Provincial Service of Infrastructures, Mineral Resources and Energy, during the
field work, show that from 2019 to August 2024, the inspections undertaken in the mining, electricity and
fuel area in the province recorded environmental irregularities which resulted in the imposition of 15 fines
against the offending companies (Table 2). The total value of the fines was 8,680,180.00 MT (eight million,
six hundred and eighty thousand, one hundred and eighty meticais). Of this total, only 24.24%, equivalent
to 1,959,220.00 MT, was paid by the companies involved®, showing that even when offenders are identified,

holding them responsible is not effective.

Table 2: Penalties for offending companies that operate in Manica (English translation of headings: Licence;

Company; Value of fine in meticais; Amount paid in meticais).

3990C Explorator, Lda 555.240,00 555.240,00
3990C Explorator, Lda 442 .800,00
3373C Clean Teach Mining, Lda 590.400,00 590.400,00
3373C Clean Teach Mining, Lda 442.700,00
3373C Clean Teach Mining, Lda 185.080,00
220C Two Fulls, Lda 590.400,00 150.000,00
220C Two Fulls, Lda 185.080,00
8878LPM Helin Mining, Lda 185.080,00 92.500,00
10418LPM CCM Stone, Lda 185.080,00 185.080,00
3421C Companhia Mineira do Gile, SARL 555.240,00
10418LPM DEPHFA- Sciedade Unipessoal, Lda 185.080,00 250.000,00
Wing Koon 1.980.000,00
TCO 1.962.000,00
Nova Ponte 600.000,00 100.000,00
Mini Mundo 36.000,00 36.000,00

Source: Manica Provincial Service of Infrastructures, Mineral Resources and Energy.

The Manica Provincial Directorate of Territorial Development and the Environment initiated, for administrative
sanctioning, a suit against the company Labanmon International Mining, Lda, which mines gold in Mavonde, in
Manica district, for obstruction without just cause, under Article 28, paragraph 1, of the Environmental Impact

Assessment Regulations, which sets a fine of between 30 and 150 times the minimum wage for offenders

4 Environment Law of 1 October 1997; Law on Mines of 18 August 2014; Regulations on the Environmental Impact Assessment Procedure, approved
by Decree No. 54/2015 of 31 December; Environmental Regulations for Mining, approved by Decree No. 26/2004 of 20 August; Penal Code, approved
by Law No 24/2019 of 24 December.

5 Information obtained from an interview with the Director of the Manica Provincial Service of Infrastructures, Mineral Resources and Energy in
August 2024.

19



20

involved in this practice®. Labanmon International Mining, Lda was punished with a fine of 986,700.00MT

(nine hundred and eighty-six thousand and seven hundred meticais)’.

Despite the irregularities identified, and which resulted in administrative sanctions imposed both by the Manica
Provincial Directorate of Mineral Resources and Energy, and by the Provincial Directorate of Territorial
Development and the Environment, no case of suspected violation of environmental norms, according to
the two directorates, was channelled to the Public Prosecutor’s Office to take measures for possibly holding

offenders responsible under the criminal law.

The Penal Code, in Article 317, paragraph 1, sets the punishment of a prison term of up to two years and a
corresponding fine for all those involved in practices which culminate in pollution of the environment, namely:
producing any toxic or polluting substances, depositing them in the soil or subsoil, placing them in the water

or atmosphere, or degrading the environment in any other way?®.

In the specific cases, the Bandire Mining Society and the Tsetsera Association of Informal Miners meet the
conditions to be covered by Article 317, paragraph 1, of the above-mentioned legal provision on criminal
responsibility for practices that pollute the environment, given that the concentration of mercury in the
Nhamacuio and Mbonde rivers, where they have developed their activities, is 0.008mg/L and 0.016mg/L,
respectively. This is 8 and 16 times higher than the standards laid down in the Regulations on Environmental
Quality Standards and the Emission of Effluents, fixed at below 0.0001mg/.

According to the Director of the Manica Provincial Directorate of Territorial Development and the Environment,
Rafael Manjate, the difficulty in demanding that mining companies be held criminally liable for environmental
crimes is due to the lack of technical equipment and of staff specialised in sampling techniques in the
institutions responsible for inspecting the mining sector in the province’. The lack of technical, financial and
material resources for inspection is a chronic problem that CIP has already reported in various research papers.
This shortage of resources creates an environment that favours corruption and illicit practices, worsening still

further the environmental problems in the region.

This limitation does not exist only at provincial level. The fact is that the National Environmental Quality Control
Agency (AQUA), set up by Decree No. 80/2010, of 31 December, with powers to control the environmental
quality of the air, soil and water, through a reference laboratory for the environment'?, does not yet possess a
laboratory to gauge environmental quality from physical, chemical and biological analyses in the mining areas

and thus accompany the environmental monitoring reports submitted by the companies.

According to the legal coordinator of National Environmental Quality Control Agency (AQUA), Danilo Liasse,
to overcome technical challenges, AQUA has strengthened its institutional capacity through partnerships with

national universities that possess laboratories for environmental quality analyses!!.

6 Information obtained from notice no. 461/PM/CExP/DPTA/GD/2024, sent by the Manica Provincial Directorate of Territorial Development and the
Environment following the letter from CIP requesting information.

7 Ibid.

8 See page 5736 of Law No. 24/2019 of 24 December, the Law which amended the Penal Code and revoked Article 2 of Decree-Law No. 182/74, of 2
May and the Penal Code approved by Law No. 35/2014 of 31 December.

9 Information obtained from an interview with the Director of the Manica Provincial Directorate of Territorial Development and the Environment on
30 August 2024.

10 See page 336 — (364) of Decree No. 80/2010, of 31 December, which set up the National Environmental Quality Control Agency (AQUA).

11 Information obtained through an interview with the legal coordinator of AQUA on 1 July 2025.



The technical difficulties of AQUA on the one hand make the host communities of the extractive resources

more vulnerable to environmental impacts and, on the other, make the effective application of environmental

norms difficult, which harms environmental justice. Furthermore, this situation makes room for corruption,

particularly when the companies themselves which are subject to inspection hold the means for undertaking

analyses which will later be validated by the inspection bodies.

Also, in pursuing responsibility for environmental offences, environmental criminal law faces several

challenges in implementation, namely:

vi.

Complexity of the material: environmental law is a complex legal field, with extensive legislation
that is frequently being updated. The technical nature of environmental crimes requires specific
knowledge both by judges and prosecutors, and by lawyers and inspection agents, which may make
correct application of the law difficult.

Difficulty in allocating blame: in many cases, the identification of those responsible for environmental
crimes is complex. Responsibility may be shared by several individuals or companies, or it may be
difficult to establish a clear causal nexus between behaviour and environmental damage.

Lack of resources: investigating and prosecuting environmental crimes requires significant financial
and human resources. The lack of investment in environmental bodies and in monitoring systems
makes it difficult to identify and punish offender.

Economic pressure: the pressure for economic development may lead to regarding environmental
legislation flexibly and to impunity for environmental crimes. The search for quick profits and the
lack of environmental awareness among some sectors of society contribute to the persistence of these
crimes.

Environmental awareness: the lack of environmental awareness among the public at large is a further
obstacle. Many people do not understand the importance of environmental protection and do not
denounce environmental crimes for lack of knowledge or of interest.

Slowness of the legal procedure: legal cases concerning environmental crimes tend to be long and
complex, which may discourage the victims and make it difficult to obtain fair compensation.
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7. Conclusions

Gold mining in Manica, while having the potential to contribute to economic development (such as job cre-
ation and corporate social responsibility activities), presents high invisible costs. Mercury pollution in the
Nhamacuio and Mbonde rivers has reached alarming levels. Mercury and arsenic have been detected in the
water of the Chicamba Real Reservoir, compromising public health, food security, and aquatic biodiversity.
Additionally, water fountains located near gold mining areas are contaminated with arsenic, which may pose

a long-term risk to public health.

Gold mining entities do not have effective waste treatment systems, particularly for the removal of heavy met-
als to prevent environmental contamination. The Bandire Mining Company, the Tsetsera Miners’ Association,
and Zanida Minerais are linked to mercury pollution in the Nhamacuio and Mbonde rivers, with concentrations
8 and 16 times above the limits established by national legislation, respectively. Mercury contamination in the

Chicamba Real Reservoir originates from gold mining activities along the Revue River.

The mercury found in the water represents a serious threat to public health. The risk is even greater for com-
munities in the districts of Sussundenga and Manica who rely on water resources for domestic consumption,
irrigation of agricultural fields, and subsistence fishing, making continuous exposure to mercury a public

health and environmental justice issue.

The company HWA Minerais has been operating gold mining activities since 2023 without an environmental
operating license, in clear violation of the Environmental Impact Assessment Process Regulation. Further-
more, the company blocked the Nhamacuio River flow, leading to reduced water availability for domestic use,

irrigation, livestock, and fishing.

The Provincial Directorate of Mineral Resources and Energy of Manica and the Provincial Directorate of Land
and Environmental Development of Manica do not refer suspected cases of environmental crimes by gold min-
ing entities to the Public Prosecutor’s Office. On the other hand, many companies do not pay the fines imposed

for violating environmental legislation and continue to act with impunity.



8. Recommendations

To promote sustainable mining, it is fundamental that all the stakeholders involved behave responsibly and in

a spirit of cooperation. Hence, it is recommended:

i) To the companies HWA Minerais, Zanida Minerais, the Bandire Mining Society and the Tsetsera

Association of Informal Miners:

ii) Comply with national environmental legislation, with the legislation on human rights and on

labour and with good practices in gold mining;
° Provide their workers with individual protective equipment (EPI);

° Adopt clean technologies and replace the use of mercury with methods such as flotation, gravitic
concentrators, and sodium borate for the company and non-toxic methods such as sodium borate and

panning, or manual washing for SMB, AGT and Zanida Minerais;

e  Provide training for the workers in sustainable mining and safe methods for handling toxic substances

during the activity;
e  Draw up and publish quarterly reports on the quality of the effluents discarded into the environment;
° Suspend mining in the districts of Sussundenga and Manica;

° Make available on the web page the environmental control and monitoring reports and reports on

the implementation of local development;
° Respect the rights of the host communities and establish a Local Development Agreement (ADL);

° Implement an effective waste treatment system using nature-based solutions (SbN), such as plant-

based remediation, micro-remediation and remediation from algae;

° Monitor the concentration of heavy metals, such as mercury and arsenic, before releasing them into

the environment;

° Rehabilitate the areas polluted by mercury, such as soils and rivers. For this, the method of plant

remediation from Typha capensis or other SbN may be applied;
° Restore the soil in exploited and abandoned areas;

. The association should collaborate with other associations and guarantee transparency in the

management of funds received for local development.
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iii) To the Ministry of Mineral Resources and Energy:
iv) Provide training for the miners, including women, in sustainable mining techniques, occupational

health and safety, and Mozambican legislation on human rights and the environment;

° Publicise the good practices developed by companies, associations and other gold mining bodies;
° Limit the mining areas and ban gold mining near aquatic ecosystems, such as rivers and lakes;

° Solve and manage disputes between the mining concerns and the affected communities.

V) To the Ministry of Agriculture, Environment and Fisheries:

Set up environmental education initiatives for the host communities and demand that gold mining com-
panies undertake environmental education campaigns and basic training for some members of the host
communities as part of their social responsibility;

Finance the construction of laboratories for the National Environmental Quality Control Agency (AQUA),

so that this inspection body can gauge environmental quality based on physical, chemical and biological

analyses in the mining areas and thus accompany the environmental monitoring reports submitted by the

companies.

Vi) To the Ministry of Finance and the Ministry of Planning and Development:
Create fiscal incentives for companies that adopt clean technologies;
Guarantee transparency in the management of the funds transferred to the communities, by publishing on

the web pages of the Ministry of Mineral Resources and Energy, the Ministry of Finance and the Ministry

of Planning and Development the details of the amounts deposited by all the companies of the extractive

industry

vii) To AQUA:

Fine the company HWA Minerais Lda. for operating since 2023 without an environmental licence;

Hold regular inspections of environmental quality;

Publish on the web page reports on the inspections undertaken throughout the country;

Compare the results of the environmental quality report with the reports on environmental quality from the

mining companies, societies and associations.



viii) To the Attorney-General’s Office:

Investigate and hold responsible those who commit environmental crimes and violations of the human

rights of the host communities;

Train judges, prosecutors and the National Administration of Conservation Areas about corruption and

environmental crimes, including their impacts on the communities, ensuring that cases concerning envi-

ronmental damage do not go unpunished.

iX) To Parliament:

Revise the law on the environment, which is almost three decades old, and bring it into line with the cur-
rent demands of protecting the environment, taking mining into account. The law should give autonomous
treatment to the problem of mining and should allude to climate change since mining has impacts on the
climate as from the destruction of vegetation without counter-balances and the emission of pollutants into

the atmosphere;

Revise Ministerial Diploma 180/2004, of 15 September, which regulates the quality standards of water
for human consumption. The Diploma should include limits for chlorophyll “a”, and restrict the value of
turbidity and arsenic from 5 NTU and 0.01 respectively, down to zero;

Approve regulations on the Standards of Quality for soil and sediments of rivers and lakes, taking into con-
sideration the various anthropogenic activities and their impacts on various sectors: agriculture, livestock
and fisheries, and on the quality of the water. For example, in gold mining areas parameters such as levels
of mercury, arsenic, lead, cadmium and other heavy metals in the soil are indispensable;

Step up the inspection of the Government’s actions concerning mining;

Hold working visits to the companies that exploit natural resources and to the communities, through the

Parliamentary Commission on Agriculture, Economy and the Environment;

Include in the questions to the Government themes concerning illegal mining and bad practices in the

exploitation of natural resources.

X) To the academic world:

Conduct nationwide studies on the environmental quality of water resources near mineral resource ex-

traction areas;

Carry out a study to assess the concentration of heavy metals in community water fountains;
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Conduct a study to assess the concentration of heavy metals along the Chicamba Reservoir;

Conduct studies to evaluate the concentration of heavy metals in fish from rivers in Manica Province;

Conduct studies on the abundance and diversity of fish in rivers within Manica Province;

Test the capacity of native species to remove heavy metals like mercury and arsenic from soil and water,

for potential use in phytoremediation;

In partnership with the National Institute of Health, carry out toxicological analyses and biomonitoring of

heavy metals—especially mercury and arsenic—among communities living near polluted rivers.

Xi) To Civil Society Organisations and Community Based Organisations:

Raise the awareness of the host communities to the risks of mercury for health and for the environment;

Promote transparency in mining, using discussion forums about mining in Mozambique;

Work to hold environmental offenders responsible by denouncing them and divulging bad practices;

Promote the holding of independent studies with the support of universities or research centres.

Xii) To the international community and cooperation partners:

Support scientific research into environmental quality in mining projects;

Support forums for swapping experiences about alternatives to the use of mercury in mining and measures

to ensure just and sustainable mining;

Give financial support to the Government and to the environmental agencies to acquire the institutional

capacity to promote environmental conservation;

Support sustainable practices, guaranteeing that the mineral resources contribute to the economic and so-

cial development of the country in a just and sustainable manner.
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10. APPENDIXES

I- Letter requesting an interview with the Tsetsera Miners’ Association

CENTRO DE INTEGRIDADE PUBLICA
Anticorrupgao - Transparéncia - Integridade

N

A

Associaciio dos Garimpeiros de Tsetsera

Maputo, 24 de Margo de 2025

N.Ref.C.105/EC/2025
Assunto: Pedido de entrevista/ informago sobre a exploragdo de ouro no distrito de

Sussundenga, na provincia de Manica

O Centro de Integridade Publica - CIP, Organizagiio da Sociedade Civil mogambicana
que trabalha para a Transparéncia, Anticorrupgio e Integridade na esfera plblica, esta a
realizar uma pesquisa sobre o impacto sécio-ambiental da mineragio do ouro na provincia

de Manica.

A extracgio de ouro € uma actividade com alto potencial de rendimento, mas que tem
causado impactos negativos no meio ambiente e na coesdo social. Os principais impactos
desta actividade sdo a poluigdo dos recursos hidricos, perturbagéio do curso dos rios,
polui¢do dos solos, colocando em risco a saide e sustentabilidade das pessoas ¢ do
ambiente. Por esta razdo, o CIP esta a realizar uma pesquisa sobre o impacto sécio-

ambiental da mineragio do ouro na provincia de Manica.

Durante o trabalho da pré-pesquisa, foi possivel identificar uma mina de exploragdo de

ouro pertencente a Associagdo dos Garimpeiros de Tsetsera, no distrito de Susstm.denga,

ﬂac&[w @Zw )
UOM g%éw

o

na provincia de Manica,

0% o =09 -§
Rua Fernao Melo e Castro n.° 124, Bairro da Sommerschield
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Cientes da importdncia dos vossos esclarecimentos sobre o assunto, o CIP, através dos
termos estabelecidos no artigo 14 da Lei n° 34/2014, sobre o Direito a Informag&o, vem
solicitar uma entrevista junto dos representantes da Associagéo dos Garimpeiros de
Tsetsera, na qual se pretende obter esclarecimentos sobre as operagbes da empresa na

mina localizada no distrito de Sussundenga, na provincia de Manica.

NB: Na sequéncia, pede-se os relatérios do EIA da empresa, 2 licenca ambiental e os

relatérios de controlo e monitoria ambiental das empresas do periodo 2007-2025.

Expectantes de que a presentc carta merecerd devida atengdo da vossa parte,

subscrevemo-nos com a mais elevada estima e consideragao.

[4)
Ey)
Atenciosamente, %’P
2,
P
‘4{:“ Y %
——— 7 £
Edson Cortés, Ph.D Z,

Director Executivo

Rua Fernao Melo e Castro n.e 124, Bairro da Sommerschield
Tel.: (+258) 21 499916 | Fax: (+258) 21 499917 | Cel: (+258) 82 3016391
E-mail; cip@cipmoz.org | www.cipmoz.org | Maputo - Mogambique

1I- Interview Request Letter to HWA Minerais Lda



CENTRO DE INTEGRIDADE PUBLICA
Anticorrupgao Transparéncia - Integridade

Empresa HWA Minerais, Lda

Maputo, 24 de Margo de 2025

N.Ref.C.103/EC/2025
Assunto: Pedido de entrevista/ informagfio sobre a exploragdo de ouro no distrito de

Sussundenga, na provincia de Manica

O Centro de Integridade Publica - CIP, Organizagdo da Sociedade Civil mogambicana
que trabalha para a Transparéncia, Anticorrupgio e Integridade na esfera publica, esta a
realizar uma pesquisa sobre o impacto sécio-ambiental da mineragio do ouro na provincia

de Manica.

A extracgio de ouro é uma actividade com alto potencial de rendimento, mas que tem
causado impactos negativos no meio ambiente e na coesdo social. Os principais impactos
desta actividade séo a poluigdo dos recursos hidricos, perturbagdo do curso dos rios,
poluigéo dos solos, colocando em risco a satde e sustentabilidade das pessoas e do
ambiente. Por esta razio, o CIP est4 a realizar uma pesquisa sobre o impacto sécio-

ambiental da minerag&o do ouro na provincia de Manica.

Durante o trabalho da pré-pesquisa, foi possivel identificar uma Concessio Mineira
8499C pertencente a empresa HWA Minerais, Lda no distrito de Sussundenga, na

provincia de Manica,

A empresa HWA Minerais, Lda j4 se encontra na fase de exploragdo de ouro, no local.
Cientes da importincia dos vossos esclarecimentos sobre o assunto, o CIP, através dos
termos estabelecidos no artigo 14 da Lej n° 34/2014, sobre o Direito 4 Informagdo, vem

solicitar uma entrevista junto dos representantes da empresa HWA Minerais, Lda, na qual

Rua Ferndo Melo e Castro n.e 124, Bairro da Sommerschield
Tel.: (+258) 21 499916 | Fax: (+258) 21 499917 | Cel.: (+258) 82 3016391
E-mail; cip@cipmoz.org | www.cibmoz.ara | Man it - Macae s
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se pretende obter esclarecimentos sobre as operagdes da empresa na mina localizada no

distrito de Sussundenga, na provineia de Manica.

NB: Na sequéncia, pede-se os relatérios do EIA da empresa, a licenca ambiental e os

relatérios de controlo ¢ monitoria ambiental da empresas do perfodo 2017-2025.

Expectantes de que a presente carta merecerd devida aten¢do da vossa parte,

subscrevemo-nos com a mais elevada estima e consideragéo.

€,
Atenciosamente, '1’

Ol 4

Edson Cortés, Ph.D

Director Executivo

Rua Ferndo Melo e Castro n.2 124, Bairro da Sommerschield
Tel.: (+258) 21 499916 | Fax: (+258) 21 499917 | Cel.: (+258) 82 3016391
E-mail; cip@cipmoz.org | www.cipmoz.org | Maputo - Mogambique

II- Resultados laboratoriais

1. Physico-chemical parameters of the water from the studied rivers (points: P1 to P5
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RELATORIO DE ENSAIO NR: 13110

Cliente; Versdo: 1
Endereco: Relatério de Ensaio; Firngl
Cliente n*; Deta de Amostragem: 10/08/2024
Referéncia: Agua do Rio Data de Recepcdo: 12/08/2024
Ponto de Amostragem: - Data Inicio da Andlise: 12/08/2024
Responsavél Pela Amostragem:  Cliente Data do Fim da Andlise:  24/08/2024

Data de Emissdo: 2710812024

Amostra 21010
Ensaio Método Analifice Unidades Valor Limite P1
Resultado

Fisico-Quimico
Deteminacdo do pH* MLIT/SwissLab/FQL/007 (Rev.01 Sorensen 6.00-9.00 679
Ars@nico [As)* SWEWW 31208:2023 mgfL 0. <0.001 (LQY)
Cadmio (C)* SWEWW 31208:2023 mg/L 0.005 < 0.000 (L)
Chumbo (Pi}* SWEWW 31208:2023 mgiL 0.01 <0.001 L@)
Cianeto (CNj* ' SWEWW 4500-CM D:2023 ma/L 5.0 <001 (LG
Merclrio (Hg)* SWEWW 31208:2023 mg/L Q.001 0.008
Gleos e Graxos® SMEWW 55200:2023 marl 10 <10 (L)
Solidos Totais Suspensas {5T5)* SMEWW 25400: 2017 mg/L 50 8240
Temperatura de lsitura do pH®  SmEWW 25508:2023 " N 24,1
Neta:

Os valores limifes sao referenles ao Decrelo Lal n°, 5272023 de 30 de Agosta - Regulamento de Padrbes de Qualidads de
hgua Buta e de Descargas de Efluentes Liguickss & Safdos.

" Femando Gubuds
[Ge:

0 ensaio siinclode som ' nds eda incluide ne dmbits <o gcrediagas,
Aamoskagem nde ea incluida no dmbilo da acrediiagia WU SWILSI il
Os resullados se reterem openas cos ilens i & 48 aplicam i = re Osdador fomecidos pafe clienie 300 do o o
Areproduco prediida sem a permisdc do loberatario | sabva g Inegra

Sempre gue o resuliade do amasia sstiver ossacieds ao snat [£]. quer dizer que o amosing wolor dao i 70 O i 4 ig,

Amcerteta ¢ delerminada com o gray de conlianca a 35% @ Figual a 2 pora uma dishibuigde norme,

Asapinie; @ opreciaces etdes lora do dmbits da acreditagiio. Ho decioragio da conferrmidads para o regra de deckdo ndo e contubiitada o Incerszo,

MLIEfSstiab - Melods interna deinsnugis de habalhe, U- Incerlema Sspandida: L - Limite de Quaniiicagao UFC - Unidage: Formadr e g Coldnias 1T - Mumiber of Trarsier Units
TCU - True Calour Unit; MILPE Mwislaly - Mateda intemo de Frocediments che Ensaie: SIEWW - Standard fisthad of Bagrminalian of Waler sne Wastawater EPA - Breironmenial
Prolection Agency: DI - Devbiches Instilut fur 1 lemmung finstilale Alemac para Homalizag@o): 85 - eiish Standard: £/ - F Stard 1P - terma Partugresa: 150 - Ink
Organtation for Standardization
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LNHAA

Laboratério Nacional de Higiene de
Aguas e Alimentos - MISAU

Boletim de anilise de Agua
F/LNHAA/DQ/017
Revisdo Edipao:08/4

N* de Registo:2373/2024 Codigo: F1 Subcadigo:
Entidade Requisitante:
Proprietario: Mery Rodrigues
Proveniéncia da Amostra
Provincia: Distrito: Posto Administrativo: Localidade:
Bairro: AviRua: Q: N
Tipode Agua: Agua do Rio Volume da Amostra; 1L
Data de colheita da Amostra: 10/08/2024 Marca;
Ponto de amostragem: Balde Tipo de embalagem: Garrafa Plastica
Motivo: Controlo de Qualidade Lote:
&p. pela colheita:  Mery Rodrigues Data de produgio;
Data de Validade:
Os dados da tabela acima sfo da responsabilidade do cliente
Data de Recepgao: 12/08/2024 Data de Inicio da Andlise: 12/08/2024 Data de Fim da Andlise; 16/08/2024
Pariimetro Analisado Métoda AC Resultado Unidade
*
pH Potenciométrico MI BO3 n :'U | - .
Turvagfio * Turbidimétrico M1 B12 STl <5LQ NTLU = >
‘Nitratos Absorgio Molecular MI CO7 n <05LQ | mg/L NOs o
Dureza total Volumétrico MI C14 g 160 mg/L CaCos
Sélidos Totais a 150°C Gravimétrico [ 8296  megl —
Solidos suspensos a 150 °C Gravimétrico il 100 T o
Ortofosfates Cloreto de Estanho M1 C18 n 0.02 mg/l, P -

Taxa:|100.00Mts  (Mil ccem mericais)
Observagies: AC- Acreditado s-Parimetro acreditado n- Parmetro ndo acreditado MI- Método Interno

Os resultados se referem apenas a0s itens ensaiados.

Reprodugdo parcial proibida, excepto quando autorizada pelo chefe do Departamento

Os resultados da andlise sfio conforme a amostra recepeionada

A amostragem niio esta no Ambito da acreditagio

LQ- Limite de quantificagao

- Incerteza expandida associada ao resultado

A Incerteza expandida € determinada com nivel de conflanga de 95% (K=2) ¢ foi estimada de acordo com Guia Relacre 29
TRL- Tempo de Resposta Laboratorial- |3 dias oteis

* Limites de acordo com o Regulamento de Agua para o Consumo Humano

A Declaragio de conformidade abrange a todos os ensaios e a mesma esta fora do dmbito da acreditagiio,

NOTA: O laboratdrio nio contabiliza a Incerteza como Regra de Decislio na Declaragfio de Conformidade

GII‘A chefe do Departamento )
i e m\d&’ \ o-nﬂ“‘(Sr
Dra. Arsénia da Eduarda Nhamona Mabunda
{Quimica, MSe Tecnologia de Alimentos)

Data; _j}‘_.fﬁf &924{,1

Enderego; Avenida dus FPLM n® 2260 . Atrds do Haospital Geral de Mavalane (nas instalagdes do Centro de Sadde de Mavalane)
Telefax: 1258 2| 462714 - Telemdvel: 358 823060240 Email: atendimento, inhani@gmail.com . Maputo - Mogambigue
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RELATORIO DE ENSAIO NR: 13111

Cliente; Versdo: I
Endereco: Relatorio de Ensaio: Finel
Cliente n°: Data de Amostragem: 10/08/2024
Referéncia: Agua do Rio Data de Recepcao: 12/08/2024
Ponto de Amostragem: Data Inicio da Andlise: 12/08/2024
Responsavél Pela Amostragem: Clienie Data do Fim da Andlise:  24/08/2024

Data de Emissdo: 27/08/2024

Amostra 21011
Ensaio Métedo Andlifico Unidades Valor Limite P2
Resuvitado

Fisice-Quimico
Deteminagéio do pH* MLIT/SwissLab, FOL/007 /Rev.01 Sorensen 6.00-9.00 747
Arsénico (As)* SWEWW 31208:2023 mg/l 0.1 <0001 (L&)
Cadmio (Cd)* SWEWW 31208:2023 mg/L 0.005 < 0.001 (LG}
Chumbe [Pb)* SWEWW 31208:2023 mg/L 001 <0001 (Ley)
Claneto [CN* SWEWW 4500-CN [:2023 mayL 50 <001 (LG
MercUno (kgj* SWEWW 31208:2023 mgiL 0.001 <0.001 (LQ)
Cleos & Graxas™ SMEWW 5520D:2023 mg/L 10 <10(Q)
Solidos Tolais Suspensos (575)° SMEWW 25400:2023 mig/l 50 <201Q)
Ternperatura de leitura do pH* SMEWW 25508:2023 @< 24,4

Mota:

Os valores limites stio referentes ao Decrelo Lei n”, 52/2023 de 30 de Agosio - Regulamento de Padrbes de Qualidade de

Agua Bruta & de Descarges de Ellventas Liguides « SéFdos,

O #nsaic osanolado com * ndo esld includo no Bmibite da acraditago:
A amoslragem ndo esla incluida no dmisis da acreditagdo .

Osremltatos se refarem apencs aos flens ersaiodos e

Areprodugdo probida sem o pemitsto do labarakino , salvo na i egra.

Sempre que o resulfade do amestra ssfiver assaciado o snal
Aincerleza & determinada com o grou de configncoa¥5% e
AL opiniges £ apreciacdes eila fara do ambits do acteditagds. Ne declaracdo do o

& aplican 44 armosiras corsdldrme rececionodas, Os dach

[£). quar dizer que o amastia aprssenta valor da Incertes)
kigual o 2 para uma distbuicas nommel,

:s’v_‘.‘%'%;‘:**_ -

< i _"".—-:1.

=k
) "_,._-P

o3 fornecidos pelo cliznfe o o
0 gsetiado oo respeclive emeio.

onlomicads para aregr do decidc nio & Gontabilbada o hcertaza,

Femdndd Glude
[Gestor da Qualidode|

MLIT/S wisstab - Melode imemo de inshugda de iabotho: U - heerea expandios: 1O -
Uty TCU - True Colour Unib MLPE Suibals - s fodo Inhems de Procedimente de Ersa
Insihat fur Hiomung fnsifuto Alamas para Hemmalizragdol:

ion Agency: DI - D
Crganization for Hondordization

HE AR S0T_ e R T

Limnite & Quandi
e SHIEW
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85 - Brilish Standard: B - Eurepean Siondord: 1P - Horma Portuguasar 150 - Infemolional
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LNHAA

Laboratério Nacional de Higiene de
Aguas e Alimentos - MISAU

Boletim de anilise de Agua
F/LNHAA/DQ/017
Revisio Edigao-08/A

N° de Registo:2574/2024 Codigo: P2 Subeddigo:
Entidade Requisitante:
Proprietario: Mery Rodrigues
Praveniéncia da Amostra
Provincia Distrito: Posto Administrativo: Localidade:
Bairro: Av/Rua: Q: N
Tipo de Agua: Agua do Rio Volume da Amostra: 1L
Data de cofheita da Amostra: 10/08/2024 Marca:
Ponto de amostragem: Balde Tipo de embalagem: Garrafa Plastica
Maotivo: Controlo de Qualidade Lote:
Resp. pela colheita;  Mery Rodrigues Data de produgfio:
Data de Validade:
Os dados da tabela acima sdoe da responsabilidade do cliente
Data de Recepgio; 1 2/082024 Data de Inicio da Andlise:12/08/2024 Data de Fim da Andlise: 16/08/2024
Pariimetro Analisado Método AC Resultado Unidade
+
CpH | Potenciométrico MI BO3 no | ) :P | D
Turvagio ~ Turbidimétrico M1 B12 T B 1 0% | NTU B
Nitratos Absorgio Molecular M1 CO7 no <0,5LQ | mg/LNO;
Dureza total Volumétrico MI C14 n 440 i mg/L CaCos I
Sélidos Totaisa 150°C Gravimétrico n 1700 mg/L o
| Salidos suspensosa 150 °C Gravimétrico n 100 mg/L. -
Ortofosfatos Cloreto de Estanho MI C18 no 0.02 Cmg/L P

Taxa:1100,00Mts  (Mile cem meticais)
Observacies; AC- Acreditado s-Parfimetro acreditado n- Pardmetro ndo acreditado MI- Método Interno

Os resultados se referem apenas aos itens ensaiados,

Reprodugdio parcial proibida, excepto quando autorizada pelo chefe do Departamento

(s resultados da andlise s&o conforme a amostea recepcionada

A amostragem ndo esta no dmbito da acreditagio

LOQ- Limite de quantificacao

U- Incerteza expandida associada ao resultado

A Incerteza expandida ¢ determinada com nivel de confianga de 95% (K=2) e foi estimada de acordo com Guia Relacre 29

TRL- Tempo de Resposta Laboratorial- 15 dias uteis

* Limites de acordo com o Regulamente de Agua para o Consumo Humano

A Declaragio de conformidade abrange a todos 0s ensaios e a mesma estd fora do dmbito da acreditagao,

NOTA: O laboraldrio nao contabiliza a Incerteza como Regra de Decisdo na Declaragio de Conformidade

Q" ,?;here do De artamento
N o
Dra. Arsénia da Eduarda Nhamona Mabunda

{Quimica, MSc Tecnologia de Alimentos)

Daw:ﬁf@ 4&2,{;.‘

Endereeo: Avenida dus FPLM n° 2260 . Atris do Hospital Geral de M

avalane (nas instalagSes do Centro de Sadde avi 3
Telefax: +258 21 462714 - Telomivel: 4258 823069249 . Emaill: R e

atendimento. inhaatwgmail com |, Maputo - Mogambigue




6 Swis sﬂ

RELATORIO DE ENSAIO NR: 13112

Cliente: Versdo: 1
Enderego: Relatério de Ensaio: Final
Cliente n°: Dala de Amostragem: 10/08/2024
Referéncia: Agua do Ric Data de Recepcdo: 12/08/2024
Ponto de Amostragem: Data Inicio da Andilise: 12/08/2024
Responsavél Pela Amosh Clienie Data do Fim da Andlise:  24/08/2024
Data de Emissdo: 27/08/2024
Amostra 21012
Ensaio Métoado Analitice Unidades Valer Limite P3
Resultado
Fisico- Quimico
Deteminogds do pH* PALITY SwissLatba/FQL /007 /Rev.0) Serensen 6,00 - 2.00 7.42
Arsénico {As* SWEWW 31208:2023 ma/L 0. 0.005
Cddmio [Cdy* SWEWW 21208:2023 magyL 0005 < 0,001 (LQ)
Chumbo (Pto)* SWEWW 31208:2023 mgyL 0.01 <0.001 (L)
Cicneto (CN)* SWEWW 4500-CH D:2023 mg/L 50 <001 (LQy)
Mercivio (Hg)* SWEWW 31208:20223 mag/L 0.001 <0.001 (LQ)
Oleos e Graxas* SMEWW 55200:2023 majL 10 < 1.0 (L)
Sélides Totals Suspensos {515)* SMEWW 2540D; 2017 ma,/L 0 =20 (LG)
Temperafura de laitura do pH*  SMEWW 25508:2073 °C . 243
Maola:
Os valores limites sao referentes oo Decreto Lai n°, 5212023 ce 30 de Agosio - Regulamento de Padrdes de Qualidode de
Agua Brula e de Descargas de Filuentes Liguidos & Solices,
i il

0 ersgio auiralada com * ndo esta incluitle no Bmbits da acredilagao
A omotivagem nda eta indluida ne ambita da ocredilagds

O resulladss se relerem apenss oot itens ensaindos & 1o aplicam

A reprodugdio proibida sem & permisdo do lnboratér . salve na integra.

Semipee que o rewiinds da amsers extiver asocicd
Ancerlazg e delerminods cam 2 grav dé conflans
A Opindas @ apreciocdes =lao fora oo Ambilo da sctadliagde, Ho deciaragda da Lanfermidade para a regra de desisas nds &
HUTS whilab - Métods nlemo de mikucos de rebahe 1 [
TCU - True Colaur Uit hiLPE /Suisslab - Matods Intama de Proced
Prateciion Agency: Dl - Deutsches Insfifut furl armung fnsfituto

Qrganizatisn for Handardization

BN H) =

o omashras canfeme receckanagas,

5 o0 s (), cuer dizer que a amicsta apresenia valar da in
a0 %5% e i ipual @ 2 para uma distibuic do nemal,

.0 FEmando-Gu
f (Gast

bucio

Gestorda Qualidads)

certeia ancciada 9o repective snais,

ol da ancertara

Os dadlos fomecidas pelo clienle 16 do s Yedsapiailidads: -

26 eepandidar LQ - Limile de OuaniilicagGo: LG - Unigades Formacicras de C
imenta de Ensaie: SMEWW - Staindard Method of Exeminaion of
Alamda para Hormalizag aol BS - Brifish Standeard: i1 - Ewropeon

olanias: LI « Humber af Tranaler Unils;
Water and Wastewater EP4 - Envirenmental
Stendard: 1P~ Noma Parlyguesa: (50 - Intemational
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LNHAA

Laboratério Naci

onal de Higiene de

Aguas e Alimentos - MISAU

Boletim de andlise de Agua
FILNHAA/DQI017
Revisiio Edigao:08/A

N° de Registo:2575/2024

Taxa: 1 100,00Mis (Mil ¢ cem meticais)
Observagies: AC- Acreditado s-Pardmetro acreditado
Os resultados se referem apenas aos itens ensaiados,

n- Pardmetro niio acreditado

Cadigo; P3 Subeddigo:
Entidade Requisitante;
Proprietirio: Mery Rodrigues
Proveniéncia da Amostra
Provincia: Distrito: Posto Administrativo: Localidade:
Bairro: Av/Rua: Q: Ne
Tipo de Agua: Agua do Rio Volume da Amostra:1,4L
Data de colheita da Amostra: 10/08/2024 Marca;
Ponto de amostragem: Balde Tipo de embalagem: Garrafa Pldstica
Motive: Controlo de Qualidade Lote:
Resp. pela colheita:  Mery Rodrigues Data de produgio:
Data de Validade:
Os dados da tabela acima sao da responsabilidade do cliente
Data de Recepeio: 12/08/2024 Data de Inicio da Andlise: | 2/08/2024 Data de Fim da Andlise; 16/08/2024
Pardmetro Analisado Método AC Resultado Unidade
+

pH Potenciométrico MI BOS n 'FU | s

' Turvagio Turbidimétrico MI B12 n 10 N I 1 —
Nitratos Absorgao Molecular MI Ca7 f | _CO,SLQ o ?@L NOs o -
Dureza tolal ' Volumétrico MI C 14 n 68 " mg/L CaCos a
Salidos Totais a 150 °C Cravimétrico n 200 mg/L
Solidos suspensos a 130 °C Gravimétrico n 100 mg/L -

| Ortafosfatos Cloreto de Estanho MI C18 n 0.18 mg/LP i

MI- Método Interno

Reprodugio parcial proibida, excepto quando autorizada pelo chefe do Departamento
Os resultados da andlise sio conforme a amostra recepcionada

A amostragem niio esta no dmbito da scred itagio
LQ- Limite de quantificagio
U= Incerteza expandida associada ao resultado

A Incerteza expandida é determinada com nivel de confianga de 95% (K=2) e foi estimada de acordo com Guia Relacre 29

TRL- Tempo de Resposta Laboratorial- 135 dias aleis
* Limites de acordo com o Regulamento de Agua para

o Consuma Humano

A Declaragio de conformidade abrange a todos os ensaios e a mesma estd fora do ambito da acreditagdo.

NOTA: O laboratério ndg contabiliza a Incerteza como Regra de Deciso na Declaragio de Conformidade

q‘ A chefe do Departamento )
Dra. Arsénia da Eduarda Nhamona ﬁabunda
(Quimica, MS¢ Tecnologia de Alimentos)

Data _\2_%! Q*_{,"’L\

Endere¢o: Avenida dus FPLM n® 2260 . Atrds do Hospital Geral de Mavalane (nas instalagdes do Centro de Saide de Mavalane)

Telefax; +258 7| 162714 - Telemivel: +258 823069249 - Em

ail: stendimento.inhaatgmail. com Maputo - Mogambigue



o Swissm

RELATORIO DE ENSAIO NR: 13113

Cliente: Versdio: 1
Endereco: Relatdrio de Ensaio: Final
Cliente n°: Data de Amostragem: 10/08/2024
Referéncia; Agua do Rie Data de Recepcdo: 12/08/2024
Ponto de Amostragem: ; Data Inicio da Andlise: 120842024
Responsavél Pela Amostragem:  Cliente Data do Fim da Andlise:  26/08/2024

Data de Emissdo: 27/08/2024

Amastra 21013
Ensaio Método Analifico Unidades Valor Limite P4
Resultado

Fisico-Quimico
Deteminagdo do pHY MLIT/SwissLob/FGIL/007 (Rev 01 Sarensen 6.00-9.00 7.59
Arsénico (As)® SWEWW 31208:2023 mg/l (+R] <0001 (LQ)
Cécmio (Cd)* SWEWW 31208:2023 malL 0.005 <0.001 (LQ)
Chumbo (Pb)* SWEWW 31208:2023 maiL 0.01 <0001 LQ)
Cianeto [CH)* SWEWW 4500-CN D:2023 mgil 50 <001 (L@
Mercurio [Hg)* SWEWW 31208:2023 mgfL 0.001 0.014
Cleos & Graxas* SMEWW 55200:2023 migiL 10 <10 L@
Sélidos Tatais Suspensos [STS)* SMEWW 25400 2017 mag/L 50 <2.0(La)
Temperatura de leitura do pH®  SMEWW 25508:2023 e = 243
Nota:

Os valores limiles sto referentes ao Decreto Le n”. 52{2023 cle 30 de Agosto - Regulamento de Padrées de Qualidade de
Agua Bruta e de Descargos de Efluentes Liouidos & Salidas.

O ersais asinaledeo com * ndo esla incluida na dmbite da acraditatae,
A amestagem nira euté indiuido na o mbito do acediagac

Ot resuliodos e reléram apenas gos flens ensaiadios & te aplicam forme recec . Os dados fameciios pela cliente 1do da s reipaniabilicade.
A regrodug o proibids =m o permigse do laboralenio , salve nainlegra.

Semipre que o resulfodo do amostra esliver gssociode 0o snal (£), quar dizer aQuee o amaslre walar da noer osecioda ao respeciive ensoio,

A = gel am o grou de conlionga o 95% ek igucd @ 2 porg umia distibuigdo narmal,

As opivibel & opveciogdes exdo fers do dmbike do acredilagdo. o deciarogdo da confarmidode paro aregia de decisdo ndo £ conlabillzada & incerfeza

MLUT watslab - Melodo interne de insirugac os habetha U - Foaierg @pondida: L - Limite de Quontiicogdo’ UFL - Unkdade: Farmaderas de Coldnias: 1L - Fhamber of Transter Urils;
TCU - True Colaur Unit: MIPE /Swislob - Mtods Infeme da Precediments de Eniaio: SEWW - Standard pMethed ef Eaminalian of Waltsr and Vigstesaler EPA - Ervironmentar
Protecticn Agency: DN - Dewlsches intBhal fur 1 leerung finstituto Alemdio para b | £5 « Bnitish Stondare: 11 - B Stondord 1P < igema Peruguesa: 150 - Intemalionel
Organizalion for Standardizatice

BEQROOL DOE 4w = e & At oe T fr 50 TS TR ALY S A s 5 T A a0 el i e 1
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__JLNHAA

Labqratério Nacional de Higiene de
Aguas e Alimentos - MISAU

Boletim de anilise de Agua

F/LNHAADQ/O17
Revisio Edigao:08/A
TN de Regislor2576/2024 Cadigo: P4 Subchdigo:
Entidade Requisitante:
Proprietario: Mery Rodrigues
Proveniéncia da Amostra
Provincia: Distrito; Posto Administrativo: Localidade:
Bairro: Av/Rua: Q: N®
Tipo de Agua:  Agua do Rio Volume da Amostra:1,4L
Data de colheita da Amostra: 10/08/2024 Marca:
Ponito de amostragem; Balde Tipo de embalagem: Garrafa Plastica
Metivo: Controlo de Qualidade Lote:
Resp. pela colheita:  Mery Rodrigues Data de produgio:

Data de Validade:

Os dados da tabela acima sdo da responsabilidade do cliente

Data de Recepeao: 12/08/2024

Data de Inicio da Anélise: 12/08/2024

Data de Fim da Andlise: 16/08/2024

Parimetro Analisado Método

pH
Turvagao
Nitratos
Duteza total

Sélidos Totais a 150 °C
Sélidos suspensos a 150 °C

Orlofosfatos
Taxaz 1 100,00Mis
Ohservacies:

Potenciométrico M1 BOS
Turhidimétrico M1 B12
Absorgio Molecular Ml CO7
Volumétrico M1 C14
Gravimétrico

Gravimétrico

Cloreto de Estanho MIC18

{Mil e cem meticais)

AC- Acreditado
Os resuliados s¢ referem apenas aos itens ensaiadas.

s-Pardmetro acreditado

n- Pardimetro ndo acreditado

Resuitado Unidade
+U . a
]I' -
<5LQ  NTU =
<0510 " mg/L NOs i
100 I mg/L CaCos e
100 (mgL L
100 mgl I
018 mg/L P

MI- Métoda Interno

Reprodugae parcial proibida, excepto quando autorizada pelo chefe do Departamento
Os resultados da andlise sdo conforte a amostra tecepeionada

A amostragem néo esta no &mbito da acreditagio
LQ- Limite de quantificagio
U- Incerteza expandida associada ao resulado

A Incerteza expandida ¢ determinada com nivel de confianga de 95% {K=2) e foi estimada de acordo com Guia Relacre 29

TRL- Tempo de Resposta Laboratorial- 15 dias Gteis

* Limites de acordo com o Regulamento de Agua para o Consumo Humano
A Declaragio de conformidade abrange a todos os ensaios & a mesma esta fora do dmbito da acreditago,

NOTA: O laboratorio nao contabiliza a Incerteza como Regra de Decisio na Declaraglo de Conformidade

{K'h\ chefe do Degartnmett_o .
R T e, A U W

Dra. Arsénia da Eduarda Mhamona Mabunda

(Quimica, MSc Tecnologia de Alimentos)

Data:&;_(ja _Ml/\

Enderceo: Avenida dhis FPLM n® 2260 .
Telefax: +258 21 362714 - Telemibvel: +258 823069249 - E

Atris do Hospital Geral de Mavalane (nas instalagdes do Centro de Satde de Mavalame)
mail: sfendimento.inhan@ugmail.com . Maputo - Mogambigue




@ Swissm

RELATORIO DE ENSAIO NR: 13114

Cliente: Versdo: I
Endereco: Relatdrio de Ensaio: Final
Cliente n*: Data de Amoshagem: 10/08/2024
Referéncia: Aguo do Rio Data de Recepgao: 12/08/2024
Ponto de Amostragem: Data Inicio da Andlise: 12/08/2024
Responsavél Pela Amostragem:  Cliente Data do Fim do Andlise:  24/08/2024

Data de Emissdo: 27/0872024

Amostra 21014
Ensaio Método Analitico Unidades Valor Limite PS
Resultado

Fisico-Quimico
Deteminagao do pH* MLIT SwissLab/FGL/O07 fRev.0) Sorensen 6.00-%9.00 739
Arsénico [As]® SWEWW 312068:2023 mg/L 0.l 0.009
Cédmio (Cd)* SWEWW 31208:2023 may/L 0.005 <0001 (LQ)
Chumbo (Po)* SWEWW 31208:2023 maiL 001 <0.001 (L)
Cianeto [CN)* SWEWW 4500-CN 0:2023 mg/l 50 < 0.0 (L)
Mercyrio (Hg)* SWEWW 31208:2023 mgL 0.001 < 0.001 [LQ}
Oleos & Graxas* SMEWW 55200:2023 ma/L 10 <1.0LQ)
Solidos Totals Suspensos (STS)* SMEWW 25400 2017 mg/L 50 1550
Temperatura deleitura do pHY  SMEWW 25508:2003 °C 243

Mota:

Os valores imites sao referentes ao Decreto Lei n®, 522023 de ¥ de Agosle - Regulaments de Padrbes de Gualidade de

Agua bruta e de Descargas de Efluantes Liquidos e Sélidos.

O emsolo asinalodo com * rbo o5l incluids ro ambite da acrsditesd o,

Aamostragem nda eda incluiga na Ambita da acreditagao, ot

Osresullacdes e referem apenas acs lens ensaiodos = se apicam os amosies conforme recscianadias, O dados temacidos pelo clients 110 do wo responsab idads
s

A ] iiclo sem o g

Sempre gue o resullado da amcstra estiver osociads g snal
& Incerezn & determinada com o arau de confiansa a B5% &
Af spiniBes & aprecioghes estio fora do ambite da acreditagae, Ho declaragdo da confermidads para o

i salve

""j"_'# Yo

- "_T;F?*I‘*"'"
i

-

. Fermando Gubudo

" (Gestor da Qualiciadis)

aré.
[£}. quer dizet que @ amosira apresenta vaior daincertarn asaciods ao repective oo,
igual @ 2 para wma distibuig o nermal.
regra de deciido nde & sonlabilizodo o ncertero,

MLT/Swisob - Méteda inferno da instras e de trabohe: | - noerless espandida’ LT - Limile d2 Quantifco
TCU - True Colour Unik: #1LPE fSwisslal - tM#lacio Inlemo de Pracedimente ¢ Ensaio: SMEW - Slandead I
Projeclion Agency: Dif i - Déndsches nstiiut fur |lcrmung finsditute Alsmas pare Hemializac

Orgenizakon for Standardindlion

LRS00 T

Gaa UFC - Unidades Farmadoras de Colanios 10U - Humber of Tromater Units:
telhod al Bsamination of Waolar gndd Wastewaler BPA - Ervronmenial
Gof BS - Brilsh Slandard: €1 - Eurcpean Slandard: 1 - Hormg Partuguess: 50 - Internalonal

4]
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LNHAA

Laboratério Nacional de Higiene de
Aguas e Alimentos - MISAU

Boletim de anilise de Agua

FLNHAA/DQ/017
Revisiio Edigao:08/A

N*de Repisto:2577/2024
Entidade Requisitante:

Cédigo: P35 Subcadigo:

Proprietario:; Mery Rodrigues

Proveniéncia da Amostra

Provincia: Diistrita: Posto Administrativo: Localidade:

Bairro: Av/Rua: Q: N?

Tipo de Agua: Aguado Rio Volume da Amostra; 1,51

Data de colheita da Amostra: 10/08/2024 Marca:

Ponto de amostragem: Balde Tipo de embalagem: Garrafa Pléstica
Motivo: Controlo de Qualidade Lote:

Resp. pela colheita: Mery Rodrigues Dala de produciio:

Data de Validade:

Os dados da tabela acima sio da responsabilidade do cliente

Data de Recepgiio: 12/08/2024

Data de Inicio da Andlise:| 2082024

Data de Fim da Andlise: 16/08/2024

Pardametro Analisado Método AC Resultado Unidade
+

pH Potenciométrico MI BO3 ) [n ] ?’U'_ B i
Turvagio " Turbidimétrico MI B12 Tl 500 NTU B -
Nitratos Absereao Molecular MI CO7 0 <0,5L0 me/L NO —————
Dureza toal Volumétrico MI C 14 n 104 mg/L CaCos -
Solidos Totais a 150 °C Gravimeétrico o 100 mg/L i
Solidos suspensos a 150 °C Gravimétrico n 0o g,
Ortofosfatos  Cloreto de Estanho M C18 | 0.17 | mgLp N
Taxa: 10000Mis (Ml e cem meticais) . ) ' = ST
Observagies: AC- Acreditado s-Parimetro acreditado n- Parfimetro nio acreditada MI- Método Interna

Os resultados se referem apendas aos itens ensalados.

Reproducdo parcial proibida, excepto quando autorizada pelo chefe do Departamento

Os resultados da andlise sao conforme a amostra recepeionada

A amostragem ndo esta no ambito da acreditagiio

LQ- Limite de Quantificagdo

U- Incerteza expandida associada an resu ltado

A Incertzza expandida ¢ determinada com nivel de confianga de 95% (K=2} e foi estimada de acordo com Guia Relacre 29
TRL- Tempa de Resposta Laboratorial- 15 dias iteis

* Limites de acordo com o Regulamento de Agua para o Consumo Humano

A Declaragio de conformidade abrange a lodos os ensaios ¢ a mesma estd fora do dmbito da acreditagdo.

NOTA: O laboratério ndo contabiliza a Ingericza como Regra de Decisio na Declaragao de Conformidade

(?A chefe do Departamento
Dra. Arsénia da Eduarda Nhamora Mabunda

(Quimica, MSe Tecnologia de Alimentos)

Dala:_&ar @MD‘

Enderego: Avenida ciis FPLM n® 2260 . Atrds do Hospital Geral de Mavalane (nas instalagdes do Centro de Sadde de Mavalane)

Telefax; +258 2| 462714 - Telemdbvel: 4258 823069244 - Email: atendimento.inhaatwgmail.com . Maputo - Mogambigue

2. Chemical parameters of the sediment from the studied rivers (points: P1 to P5)



6 SWESSE

RELATORIO DE ENSAIO NR: 13115

Cliente; Versdo: 1
Endereco: Relatério de Ensaio: Final
Cliente n* Data de Amostragem: 12/08/2024
Referéncia: Solo Data de Recepcdo: 12/08/2024
Ponto de Amostragem: Data Inicio da Andlise: 12/08/2024
Responsavél Pela Amostragem: Clients Data do Fim da Andlise: 26/08/2024

Data de Emissdo: 2770872024

Amostra 21015
Ensaio Método Analitico Unidades Valer Limite Amostra 01
Resultado

Fisico-Quimico
Defeminagdo do pH* PMALIT/SwissLab/FQLI007 /Rev 01 Sorensen =N 7.39
Arsénico (As)* Aguo régia/APHA 31208:2023 ma/Kg e <0.025(LQ)
Cadmio (Cd)* Agua régio/APHA 31208:2023 mg/Kg o <0025 (LQ)
Chumbo (Pio)* AgQua regia/ AFHA 31 208:2023 mgfkg . < (.025 (LG)
Mercdrio (Hg)* Agua régio/APHA 31208:2023 mafkg . 4,1

(Gestor da Qualidade)

O ensaio asinalade com * nae esta incluicle na ambite da acreditacda.

A amashagem ndo esa ncluida no ambite do agrediachs

O resultados s referem apenas aos iters SNEEados & 12 aplicam o1 amosiios conicme tececionadas. Os dados fomegides p2lo clignte sho do suo responsobifcads,

A 00 proibica sem a iwio dolob sailvis na integro,

Sempre que o resuliado da emottia estiver asaciods as singl (L), quer diter aue a amosira walor da i a iodo oo tespective e nio.

A Incerliza e daleminada com o grau @ conflanca a $5% 2 b igvel @ 2 para uma distibuicdo nomal

As apinites & apréciagdes estdo tora do ambile da oo . 1a GA0 du conlormidode paro a fegra de deckis nio = confobiltode o incerless,

FALIT Swisshabs - Llélodo nlerma e Insrucao de Faboiio: U - Incerlezg espandida: LG -« limite de Quanifessao UFC - Unidode: Fermadaras de Colorias 11U - Nurmber of Trongder Do
TCU - True Colour Unit; MILPE /Swisslab - Mélods ntema de Procedimento de Ensaio: SMEWYW « Slandard Method: af Examination of Waler and waslewater B - Enviranmental
Proteclicn agency: D - Deuteshat inglibot fur | lzernurg [insitula Alema s pong | fatmalZagtal B3 - Bntsh Standard: B - Eurapaon Standare: 1P . Horma Peruguesar 50 - Intemational
Organzation fer Standardizabian

PEOMSO0L NS o sl i 3 33ge B * s S5 5T I wi B AL uniya L e e
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RELATORIO DE ENSAIO NR: 13116

Cliente: Versao: 1
Endereco: Relatério de Ensaio: Final
Cliente n°; Data de Amostragem: 10/08/2024
Referéncia: Solo Data de Recepcdo: 12/08/2024
Ponto de Amostragem: Data Inicio da Andlise: 12/08/2024
Resp 2| Pela Amostrag Cliente Data do Fim da Andlise:  26/08/2024

Data de Emissdo: 27/08/2024

Amostra 21014
Ensaio Método Analitico Unidades Valor Limite Amostra 02
Resultado

Fisico-Quimico
Deteminagdio do pH* MLIT/SwissLab/FQLI0D7/Rev.0) Sorensen _ 7.36
Arsénico (As)* Agua régiafAPHA 31208:2023 ma/Kg - <0.025 (LQ)
Cadmio (Cd)* Agua régiofAPHA 31208:2022 mg/kg o <0.025 (LQ)
Chumbo (Ph)* Agua régio/ APHA 31208:2023 ma/kg — 012
Mercdrio (Hg)* Agua régia/APHA 31208:2023 mg/Kg = 37

tarin Cesmanas Glbuas -
112 {Gestorda Queiideds) - -

D ensals essinaleds com ' ndo #std incluido ne ambits da acreditag o,
A amaostragen nae estd inclvida no ambits da acradifochs.

Qi resullodos se ratersm asencs ast ilans 2nciedos & 1 apdcam as omosios conformme recacionadas O dados famecidos peloclenle sho da sua tespansabiidads.

A reproducie profida s2m @ permissdo do labaratario | salve na integra.

Sempre que o retulade da amosira ssfiver auociods ao singl [+, quer dizer que o amosie apresenta valor 4o incerera asociads oo remecliv eneaio,

A incerieza e dalemiinada com o gravde confionga ¢ 957 o kiguol @ 2 para ume disriouigase nomal,

As opinides & apreciogtes estia fore do ambils da gdo. Ha & 3o ol idode pora o Tegra de decisio ndc & contabiizada a incereza.

RALIT Sawisshats - Mstode interns de instrucao de kabalhe: U - nceresa Spondida: LG - Limite de Quonkicect o’ URC - Unidades Fomradcra: de Colénias (U - umber of Trantder
Urite TCU. Truz Celeur Unit: FALPE /Swsiab - Melodo Infome de Pracediments de Ensaror SMEWW - Standare Method of Eraminalion of Waler and Wastewater EPA - Enviraremental
Prolection Agency DIN - Deulsches fnssitt fur 1 lermung [Indlituo Alamd o para domalizogas): B3 - By Slendard: Bl - Ewopeon Standard: 19 - | lema Portuguesa: 50 - Internalional
Organization for Slardanzation

BRI RS IOy 3 D00 e LRI S Lt g g S T ST T2 RIS AT et 3 eaanieg 5, Tt g R S T



@ Swisxﬂ

RELATORIO DE ENSAIO NR: 13117

Cliente; Versao; [
Endereco; Relatorio de Ensaio: Fingl
Cliente n®: Data de Amostragem: 1070872024
Referéncia: Solo Data de Recepcdo: 12/08/2024
Ponto de Amostragem: Data Inicio da Andlise: 12/08/2024
Responsavél Pela Amostragem:  Clienle Data do Fim da Andlise: 26/08/2024

Data de Emisséo: 2710872024

Amosira 21017
Ensaio Método Analitico Unidades Amostra 03
Resultado

Fisico-Quimico
Deteminacdo do pH* MLT SwissLab/FQL/007 /Rev. 01 Sorersen 6,89
Arsénico [As)* Agua régic/APHA 31208:2023 mg/kg <0.025 (LQ)
Cadmic [Cd)* Agua régia/APHA 31208:2023 mag/Kg <0.025 (L@)
Chumba [Pi)* Agua régio/APHA 31 208:2023 mgikg 0.25
Mercurio (Hg)* Agua régia/APHA 31208:2023 malkg 604

O emgio assinglado com * rde esfd Incluida na ambite do ocreditesdo.
A amadregem nao e incluida ne ambite da acredilacio.

Osresuilados 52 referem apenas aos itens enssiodos =30 aplicom s amosiras sonfame réc ecionadas, Os dadet ismecida: pelo ciande ido do sua responsaniicads,
A reproducio prolbido sem o permisse do labaratario , salvs rg integre,

Sempre que o resultacie do omastra exdiver assaciads oo shal |2). quer citer que o amosto apresenta waler da |
Alncerie & deleminads com o grau de confanga o $5% & Figual o 2 para umo dishribuigho narmal,

A5 opinides e opreciagies esto fora da ambito da acradi
WAL Svasbals « telodo ntemo de indrugio de oboiho! U - ingarleza sipandla: LG - Limdle de Cuanfifieagae:
Units: TCU - Trug Colour Unil: MLPE fSwitslab - Matodo Intemo de P
Protectian Agency: DN - Deutiches Inshiut fur Fzrmmurg finstituto Al

Organizaton for Standardizalion

L

agae. Ha decloragdio do confomidade pora & tegro dhe deci

fecediments da Ensaio’ SMENW - Sandard #
lemio pog Harmalizogaa): 3 - Bilish Stands

o

Bve arssis

o nds & contabilizade a incerteza.

 Femnds Gubi

do

doQualidade]

UFC - Unidades Formacloras de Colbmias 11710 - Humber of Transfer
‘ethad of Eromination of Water and Wostewatsr ERPA - Envirsnmental
orct - Eurcpenn Standerd: 1P - loma Porduguese: 68 - Infermational
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RELATORIO DE ENSAIO NR: 13118

Cliente: Versao: 1
Endereco: Relatario de Ensaio: Final
Cliente n®: Data de Amostragem: 10/08/2024
Referéncla: Salo Data de Recepgdo: 12/0812024
Ponto de Amostragem: Data Inicio da Andlise: 12/08/2024
Responsavél Pela Amostragem: Cliente Data do Fim da Andlise: 26/08/2024

Dala de EmissGo; 27/08/2024

Amostra 21018
Ensaio Método Analitico Unidades Valor Limite Amostra 04
Resultads

Fisico-Quimico
Deteminacao do pH* MILIT/ SwissLab,/ FQLIODT /Rev. 01 Sorensen = 694
Arsenico (As)* Agua régiof APHA 312082023 mg/kg s < 0025 (LQ)
Cadrmio [Cd)* Agua régia/APHA 31208:2023 mg/kg - <0025 (LY
Chumbe (Pb)* AQUO régia/ APHA 31208:2023 ma/ka = 0296
Merclrio (Hg)* Agua régiof APHA 31208:2023 ma/kg S 9.43

O ensoic asginalade com *nio edd inclulde ne dmbito do oenedilagdo.

A amaragem nio esla inclukda ne Ambits da ocredilocho .
Os recultadas se referam aperas oot Bens ensaiados e e aplicom as

Araproducdo probida sem a pemiisdo do laberatéia , salve na inteara.

Sempre gue ¢ reciltads da amosira esfiver associode oo sihal
Alncerern & delerminada com o ooy de cordionga o #5%
Az gpinides & apreciogdet sitda lara ds ambila da scradilasaa. o declaracaso do conlormiclacs

Fernando Gubudo, .,
£ i O fGestor darQudiidade]

osiras conforrme rececionodes. Os dodos femacidas safyalieniavas dd da Tesponabilidads.

(&) quer dizer que a amesira sarssenta valer da incerteza asacioda aoretpectiva andoig,
& kigual a 2 pova uma dishbuicts noma,
parg & regra de decisdo ndo ¢ conlabifzada aincerlezn

TALIT Switab - Metada ni2mo de inshuglio de kabalhe: 1 - Incertera expandida LO - Umite de
TCU - frug Caleur Unik MLPE /Seisslabs - Mitoda infemo de Procadimento de Ensaio; SMEWW - 51
Pratecion Agency DIl - Dasehes insihat fur | lewrmuing institule Alembo pora Homalizag fo) B

Crganizalion for Standardizaticn

[ T R LT T

QuaniFicagd o UFC - Unidades Formadoras de Colonios 1110 - Tmber of Teansfer Urils:
tandard fiethee of E«amination of Waber and Wastewater EPA - Enveenmental
% - Brifah Standord: 01 - Bulopsan Slandard: 1P - lisma Partuguesar 150 - ntematiancl
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RELATORIO DE ENSAIO NR: 13120

Cliente: . Versdo: 1
Endereco: Relatério de Ensaio: Firal
Cliente n°: Data de Amostragem: 10/08/2024
Referéncia: Salo Data de Recepgdo: 1210812024
Ponto de Amostragem: Data Inicio da Andlise: 12/08/2024
Responsavél Pela Amostragem:  Clienie Data do Fim da Andlise:  24/08/2024
Data de Emissdo: 27/08/2024
Amostra 21020
Ensaio Método Analitico Unidades Valor Limite Amoslra §
Resultado

Fisice-Quirmico

Deteminagdo do pH* MALIT/SwissLot/FQLAO0T fRev 01 Sorensen s 7.58
Arsénico (As)* Agua régialAPHA 31208:2023 ma/kg e <0025 (LQ)
Caamio (Ca* Agua régia/APHA 31208:2023 ma/kg . <0025 L)
Chumbo (Poj* Agua régiafAPHA 31208:2023 mg/kg . < 0.025 (LQ)
Mercivio (Hg)* Aguarégial APHA 31 208:2023 ma/Kg = 3.52

Femando Gubudo i
_ ~lGestor da Qcplidbde_} it

1o o GOGGTT 1

O enzaio asinalado com “ nde eda inckdde na amiila do acredifacso,

A amoshagem ndo esta incluida no & mbita da acreditagde

O resultadios se relerem apenas aos itens ensisdos @ 58 aplicam as amosiras confarme i . O dodos tornecido:
Areproducio praibida sem a perminde da laboraléns |, salva na mlegra,

{empre qua cresdiade da amosing eslivar aisociado oo snal (£, quer dizer que a:amoska apresenio volor da incertass assockada Borespectivg ensala.

Alincerleln & determinada com o grau de confianga a $5% @ kigual 2 2 para uma distibuicda nomal

As cpinies & apreciogtes e0ao fora do ambito da seredifacdo, o decloresio da condemidade Pora g regra de decitde nlio & contabilzado o InCertaz,

TLITSwdssiob - fastocle inleme de inslrucan de fabalh: U - Incerazs espandida: LO - imile de Quantificagbe: FC - Unidadet formodonas b8 Colonias: HTU - Huwibar of Trender
Unils: TCU - True Colour Unit AMPE [Svisslob - Malods nterme de Pracadiments de Ensaias SLAEWW - Standand Memod of Ecomnalion of Water ard Wadewaler EPA - Eruiranmentol
Prolecion Agency: O 1 - Deulsahes irstilut ur tiammung (Insiiute Alemiie pora Homalizegaa) B - Brilish Standard” £1 - Burcpaan Slandard: 1P - Hatma Porluguesa: 53 - internalional
Osganization for Standardization

4010 do wiainesg

REOMS 01_noy A - AR o ge Tt M he 3y Suaan ¥ . - P L £33 % a 1 i F2e B T pamaa =t PoisTaras 1

3. Physico-chemical parameters of the water from the studied boreholes (points: PA, PB, and PC)
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RELATORIO DE ENSAIO NR: 13107

Cliente: Versfio: 1
Endereco: Relatério de Ensaio: Fingl
Cliente n®; Data de Amostragem; 104082024
Referéncia: Agua Data de Recepcéo: 12/08/2024
Ponto de Amostragem: = Data Inicio da Andlise: 12/08/2024
Responsavél Pela Amostragem:  Cliente Data do Fim da Andlise:  24/08/2024

Data de Emissdo: 27/08/2024

Amostra 21007
Ensaio Método Analitico Unidades Valar Limite PA
Resultado

Fisico-Quimico
Dateminagao do pH* MLIT/SwissLats/FQLAOT /Rev.01 Sorensen 6.00-9.00 622
ArSEnico (As)* SWEWW 31208:2023 ma/L 0.1 0.008
Cadmio [Cd)* SWEWW 31208:2023 gL 0.005 <0001 (LQ)
Chumbo (Ph)* SWEWW 31208:2023 mgy/L 0.01 <0001 (L)
Cioneto {CN)* SWEWW 4500-CN [:2023 mag/fL 50 <0.01 (L&)
Mercirio (Hg)* SWEWW 31208:2023 mg/L 0.001 <0001 [LQ)
Oleos & Graxas* SMEWW 55200:2023 mafL 10 < 1.0{LQ)
Salidos Totais Suspensos (STS)* SMEWW 25400; 2023 mg/fL 50 <20(LQ)
Temperciura de leitura do pH* SMEWW 25508:2023 °cC — 24,1
Mota:

Os valores limites séo referenles oo Decrelo Lel n'. 52/2023 de 30 de Agosto - Regulamento de Padrées de Qualidade de
Agua Bruta & de Descargas de Eliventes Liquidos o Séfidos.

. FémanesGublids
© " (Gestor dg Gl

O ensaio asinalade cam * nds esta nekido no dmbite da acreditagsa;
A ameshagem nbo estd inchida no amibilo do ccradilacas . 11 : (9
Gs resublacios se reforem apena: o3 itens eraiodas & 1e aplicein 45 anastra: contorme rececionodos. Os dudes fomecidos peto dlisrile sho da'sua responsabilideds,
A reprodusée prolida sem a permissh o da leksoratoria salvo na integra,

Sempre que o resdltodo do amasiia &stiver asociods e sinal (£]. quer dizer gue o amosirg opreiento walor da incerleza oiociada g9 respactive sntaio.

Alincertezo & determinada com o grau de cenfianca o 95% ¢ Figuat o 2 porg uma disibuicdo normct,
As opinibes & apreclacdes estan lora do dmibile da aereditacho. o declaords da confarmidads =] 9 de decisdo nds ¢ contabiroda o incerteza.

HiLT#Swistiol - ielodointemo de instrucds de rabathar U - Incerteza apandidar L - Limile de Quantificaghia’ UFC - Unidodes Fermagores cle Colorkas: HTU = | lumber of Trande:
Units: TCU - True Colow Unit: MLPE Swisstalb - Mileds Intemo de Procadiments de Ensain: StEWW - Stanciard Metkad of Examinalion of waler and Wastewarer EPA - Enuirarmental
Profechian Agency: DR - Deutsches Institut fur Hermung linslitulo Alemdae pare Harmalizagie): 83 - Britsh Standard: Ef | - European Slandard! 11F - Horma Porlugueser 150 - infermalional
Crganizatian for Sandardizalion
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__LNHAA

La boratério Nacional de Higiene de
Aguas e Alimentos - MISAU

Boletim de andlise de Agua
FILNHAA/DOM1 7
Revisio Edipdo:08/A

"N de Registo 257872024 Codigo: PA Subcédigo:
["Entidade Requisitante: _I
Proprictdrio: Mery Rodrigues
Proveniéncia da Amostra
Provincia: Diistrito: Fosto Administrativo: Localidade:
Bairro: AviRua: Qn Ne
Tipo de Agua: Agua Volume da Amostra:900mL
Data de colheita da Amostra: 10/08/2024 Marca;
Ponto de amostragem: Balde Tipo de embalagem: Garrafn Plastica
Motiva: Controlo de Qualidade Lote:
Resp. pela colheita: Mery Rodrigues Data de produgiio:
Data de Validade:
Os dados da tabela acima sio da responsabilidade do cliente
Data de Recepedo: 12/08/2024 Data de Infeio da Analise: [2/08/2024 Data de Fim da Andlise; 16/08/2024
Pardmetro Analisado Método AC Resultada Unidade
U
pH Potenciométrico MI BO3 n i N =
" Turvagdo " Turbidimétrico M1 B12 n <SLQT | WTH o
| Nitratos | Absorgio Molecular MI CO7 ot - <0,5LQ " mg/L NOs B
" Dureza total * Volumétrico MI Cl4 n 60 mgL CaCos =
' S6lidos Totais a 150 °C Gravimétrico n 100 mg/L iy
Solidos suspensos a 150 °C Gravimétrico n 100 mg/lL e
Ortofosfatos Cloreto de Estanho MI C18 n 0.04 mg/L P

Taxaz1100,00Mts (Mil e cem meticais)
Observagies: AC- Acreditado s-Parimetro acreditado n= Parimetro ndo acreditado MI- Método Interno
Os resultados se referem apenas aos itens ensaiados,
Reproducdo parcial proibida, exeepto quando autorizada pelo chefe do Departamento
Os resultados da andlise s20 conforme a amostra recepeionada
A amostragem ndo esta no dmbito da acreditagao
LQ- Limite de quantificagiio
U- Incerteza expandida associada ao resultado
A Incerteza expandida ¢ determinada com nivel de confianga de 95% (K=2) ¢ foi estimada de acordo com Guia Relacre 29
TRL- Tempo de Resposta Laboratorial- 15 dias dteis
* Limites de acordo com o Regulamento de Agua para o Consumo Humano
A Declaragio de conformidade abrange a todos os ensaios ¢ a mesma estd fora do dmbito da acreditagao.

NOTA: O laboratdrie nio contabiliza o Incerteza como Regra de Decisao na Declarago de Conformidade

Q' A chefe do Departamento
BeQerbad o L oy b

Dra. Arsénia da Eduarda Nhamona Mabunda
(Quimica, MS¢ Tecnologia de Alimentos)

Data: ¥ Y-/ oy &)Zﬂ;\

Enderego: Avenida dis FPLM n® 2260 . Atrds do Hospital Geral de Mavalane (nas instalacies do Centro de Saidde de Mavalane)
Telefax: +258 71 462714 - Telembvel: ~258 823069249 Email: atendimento.inhaad gmail.com . Maputo - Mogambique
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RELATORIO DE ENSAIO NR: 13108

Cliente: ) Versdo: 1
Endereco: Relatério de Ensaio; Final
Cliente n*; Data de Amostragem: 10/08/2024
Referéncia: Agua Data de Recepcdo: 12/08/2024
Pento de Amostragem: Dota Inicio da Andlise: 12/08/2024
Responsavél Pela Amosfragem:  Clienfe Data do Fim da Andlise:  24/08/2024

Data de Emissde: 27/08/2024

Amostra 21008
Ensaio Método Andlitico Unidades Valer Limite PB
Resultado

Fisico-Quimico
Deterninagdo do pH* MLIT/SwissLab/FQL/O07 /Rev 0] Sorensen &00-9.00 &.41
Arsénico (As)* SWEWW 31208:2023 mg/L ol 0.004
Cadmio {Cd)* SWEWW 3120B:2023 mg/L 0.005 <0001 (LQ)
Chumbo (Pb)* SWEWW 31208:2023 mg/L 001 <0.001 (LQ)
Cianeto (CNJ* SWEWW 4500-CN D:2023 mg/L 50 <001 (L@)
Mercdrio [Hg)* SWEWW 3120B8:2023 mga/l 0.001 <0.001 (LQ)
Oleos & Graxas* SMEWW 55200:2023 ma/L 10 <1.0{LQ)
Sdlicos Tolais Suspensos (ST5)* SMEWW 25400 2017 magiL 50 <20 (LQ)
Temperatura de leitura do pH* SMEWW 25508:2023 °C 24,1

Nota:

Qs valoras limites séo referenies ao Decrels Lai n, 52/2023 de 3) de Agosto - Regulamento de Padides de Qualidads de
Agua Buta e de Descargas de Efluentes Liguides & Salichos,

© enssio assinalada com * nda esta inchids no arbito da acreditasd o,
A gmostrogem ndo eld incluida ne amiifo da acreditogda .

Osresultados te relerem openas aos ilens srsalodos @ se aplicam a3 amasiras cendarme rec

Areproduco proflda sem a permisgg o do laborateno . salva na nfegra,

Sempre que oresdlado da amasira ssifuer asocide &

ecionadas. O dodos femecides pelo clisnte sio do sua resporsabiigade.,

Alntetera & deteminada com o grau de confianca o 75% & k Igual o 2 para umo distribireas normel,

As opindles & oprecincies sshde lom do ambile da acrecil

lagao. a declaracie do conformidade para g re

23mal 12), quer dizer gue o amadiia gpresenia walor

deincarera oisocioda 0o respective ensaic,

ara de dechiio ndio = contabilizoda o incartesa,

Organizatien for Stardardizalion

AEQMSOOLNOE  (pcome  sidepoes

Quantilicacae: UFC - Unidades Farmadoras de Calanios T - Humber of Translar Unils

«amindtion of Waler gnd Waslewaler EPA - Emvironmental

I- Euwrapean Standard: 1P - Hormma Poduguesa; 150 -

Indernoliongl



”_LNHAA

Laboratério Nacional de Higiene de
Aguas e Alimentos - MISAU

Boletim de andlise de Agua
FLNHAA/DQ/017
Revisdio Ediglo:08/A

N’ de Registo:2579/2024

Cddigo: PB Subcadigo:

Entidade Requisitante:

Proprietario: Mery Rodrigues
Proveniéncia da Amostra

Provincia: Dhistrito:
Bairro; Av/Rua:

Tipo de Agua: Agua
Data de colheita da Amostra: 10/08/2024

Ponto de amostragem: Balde
Motivo: Controlo de Qualidade
Resp. peln colheita:  Mery Rodrigues

Posio Administrativo:

Q:

Localidade:

N

Volume da Amostra:800mL
Marca:

Tipo de embalagem: Garrafa Pléstica
Lote:

Data de produgfio:

Data de Validade:

Os dados da tabela acima sio da responsabilidade do cliente

Drata de Recepgior 12/08/2024

Data de Inicio da Andlise: 1 2/08/2024

Data de Fim da Andlise: 16/08/2024

Parimetro Analisado

pH
| Turvagio
Nitratos
" Dureza total
Solidos Totais a 150 °C
Sdlidos suspensosa 150°C
Ortofosfatos
Taxa:1100.00Mis (Ml e cem meticais)

Observagies: AC- Acreditado

s-Parfimetro acreditado

Os resultados se referem apenas aos itens ensaiados.
Reprodugio parcial proibida, excepto quando autorizada pelo chefe do Departamento
Os resultados da analise sio conforme a amostra recepcionada
A amostragem ndo esta no dmbito da acreditagio

LQ- Limite de quantificacdio

U- Incerteza expandida associada ao resultado

A Incerteza expandida ¢ determinada com nivel de confi anga de 95% (K=2) e foi estimada de acorde com Guia Relacre 29
TRL- Tempo de Resposta Laboratorial- 15 dias dneis

* Limites de acorde com o Regulamento de Agua para o Consumo Humano
4 Declaraggo de conformidade abrange a todos 0s ensaios e a mesma esta fora do dmbito da acreditaglio,

n- Pardmetro ndo acreditado

Método AC Resultado Unidade
o

Potenciométrico MI BO3 i 7U o E ) S
Turbidimétrico M1 B12 n <5LQ  NTU - I
Absorgao Molecular M1 COT n <0,5L0 " mg/L NO; S
Volumétrico M1 C14 n 50 mg/L CaCoj -
Gravimétrico n 100 | mg/l. o
Gravimétrico n 100 mgl Nl e

' Cloreto de Estanho MI C18 n 0.11 "meLp ;

MI- Método Interno

MNOTA: O laboratdrio nio contabiliza a Incerteza como Regra de Decisdo na Declaragdo de Conformidade

% A chefe do Departamento

At e Vo Gl W S Wy O

Dra. Arsénia da Ecuarda Nhamona Mabunda

(Quimica, MSe Teenologia de Alimentos)

Datﬂ:i}-_-f _U_.Z(_Z__r_gj\*

Enderego: Avenida dus FPLM n® 2260 .
Telefax: +258 21 462714 -

Atras do Hospital Geral de Mavalane (nas in stalagdes do Centro de Satde de Mavalane)

Telembvel: +258 823069249 - Email: atendimen to.inhaaicgmail.com . Maputo - Mogambique
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RELATORIO DE ENSAIO NR: 13109

Cliente; Versdo: 1
Enderego: Relatorio de Ensaio: Final
Cliente n*: Data de Amoshagem: 10/08/2024
Referéncia: Lgua Data de Recepcdo: 12/08/2024
Ponto de Amostragem: Data Inicio da Andlise: 12/08/2024
Responsavél Pela Amostragem:  Cliente Data do Fim da Andlise: 26/08/2024

Dota de Emissdo: 27/08/2024

Amostra 21009
Ensaio Método Analitico Unidades Valer Limite FC
Resultado

Fisico-Quimico
Deteminagao do pH* MLIT/SwissLabFQL /007 /Rev 01 Sorensen 6.00-9.00 4,93
Arsénico [As)* SWEWW 31208:2023 mgfL 0.1 <0001 (LQ)
Céadmio (Cd)* SWEWW 31208:2023 ma/L 0.005 <0000 (LQ)
Chumbo (Pb)* SWEWW 31208:2023 ma/L 001 <0.001 (LQ)
Cicneto (CH)* SWEWW 4500-CN D:2023 mg/L 50 <00 (LAY
Mercirio (Hg)* SWEWW 31208:2023 mg/L 0.001 <0001 (L@)
Oleos & Graxgs® SMEWW 55200:2023 ma/L 10 <1.0(LQ)
Solidos Totais Suspensos (ST5)* SMEWW 2540D: 2017 mgi/L 50 <20(LQ)
Temperatura de leitura do pH* SMEWW 25508:2023 g 242

Naoter:

Os valores limites séo referentes ao Decreto Lei n ", 5242023 de 30 de Agosto - Regulamaento de Podrbes de Qualidads de
Sefembro - Regulamento sobre a Qualidade de Agua pora o Consurmo,

O ersgic catinalads com * noe &4 Incluida no ambite da acreditasag.
Aamasiregem nao esto incluida ro ambils da acrad lagas ,

Qs resultouas o relferem apenas o items enscicde & 1o aplicam as amostras conforme rececionados. Os dods fomec idas palg ol
A reprodug o probida sem o pemisio do labaratans . salus na inlegrg

Sempre que o reuliada do omostna eliver oiocio:
Alincerlezs & deteminada com o arou de confianco a 955 & guad a

8 00 sinal [2). quer dizer que a amasia
2 para umo gisiibuic ¢ rormal;

- Wh .

~Fernango, Gubudo
(Gestor da Qualidadle)

sGe datwia res

apresenia valor do incerteza eisociada oo Fespeclivg @nsaig,

Al opinibes & gpreciog Ses 8150 fora do dmbito da ocredilaghs. Ha deciaragdo do conlamvdade para o regra de decsio nito £ cantabliizada aincerteza,

1WLITiSwisdal - Metodo inlemo de mliic Ao de kobaha: U Inceress expond|
TCLP - Trus Colour Unil: MILPE [Svdsslab - Metodo intena de

Proteckon Agency: DIl - Deulsches Insfitut fur Plormung (Institul Alemas para o

Organization for Standardization

MLt n0g e A Rt E

) BS - Brifisis

ik L - Limite de Guantificoca o UFC - Uridades Forma g
Procedimants de Engaio: SIMEWW - Stendard Maihad ol E«armination of Water and Waslswaler: EPA - Erironmantal
Bl - Buwropean Slandard: 1P - Harma Porfuguesa; 153 - Internalional

de Coldnias [T - thamber of Transter Urils.



LNHAA

—————d&
Laboratério Nacional de Higiene de
Aguas e Alimentos - MISAU

Boletim de andlise de Agua
EILNHAA/DQ/017
Reviséio Edigao:08/A

N° de Registo:2580/2024 Codigo: PC Subcédigo:

Entidade Requisitante:
Proprietério: Mery Rodrigues
Proveniéncia da Amostra

Provincia; Distrito: Posto Administrative:

| Localidade:
Bairro: Av/Rua: Q: N°
Tipo de Agua: Agua Volune da Amostra:800mL
Data de colheita da Amostra: 10/08/2024 Marca;
Ponto de amostragem: Balde Tipo de embalagem: Garrafa Pldstica
Motivo: Controlo de Qualidade Lote:
Resp. pela colheita: Mery Rodrigues Data de produgiio:

Data de Validade:

Os dados da tabels acima sdo da responsabilidade do cliente
Data de Recepedio: 12/08/2024 Data de Inicio da Analise: | 2/08/2024

Data de Fim da Andlise: 16/08/2024

Pardimetro Analisado Método AC Resultado Unidade
+

pH Potenciométrico MI BO3 n 7U ] <
Turvagio | Turbidimétrico MI B12 n <$LQ | NTU T
' Nitratos ' " Absorgdo Molecular MI CO7 n <05LQ | mg/L NO; -
" Dureza total * Volumétrico M1 C14 n 94 mg/L CaCos 7

Sdlidos Totais a 150°C Gravimétrico n 100 mg/L il

Solidos suspensos a 150 °C Gravimétrico n 100 " mg/ll -

Oriofostatos Cloreta de Estanho MI CI§ n 0.11 mg/L P -

Taxa:1100,00Mts  (Mil e cem meticais)

Observagoes: AC- Acreditado  s-Parimetro acreditado n- Parimetro néo acreditado MI- Método Interno

Os resultados se referem apenas aos itens ensaiados.

Reprodugao parcial proibida, excepto quando avtorizada pelo chefe do Departamento

Os resultados da andlise sdo conforme a amostra recepeionada

A amostragem 1o esta no dmbito da acreditagio
LQ- Limite de quantificagio
U- Incerteza expandida associada ao resultado

A Incerleza expandida é determinada com nivel de confianga de 95% (K=2) e foi estimada de acordo com Guia Relacre 29

TRL- Tempo de Resposta Laboratorial- 15 dias teis

* Limites de acordo com o Regulamento de Agua para o Consumo Humano
A Declaragdo de conformidade abrange a todos os ensaios ¢ a mesma estd fora do dmbito da acreditagdo.

MOTA; O laboratdrio nde contabiliza a Incerteza como Regra de Deciséio na Declaragio de Conformidade

\A chefe do De artamento
b5 e g o OO

Dira. Arsénia da Eduarda Nhamm\ﬁ; Mabunda

(Quimica, MS¢ Tecnologia de Alimentos)

Dara:jit!ﬁpj oF 22({

Enderego: Avenid

Telefax:

258 11 462

adis FPLM n® 2260 . Atrss do Hospital Geral de Mavalane (nas instalagdes do Centro de Satide de Mavalane)
714 - Telembvel: +258 823069249 - Email: atendimento.inha

afegmail.com , Maputo - Mogambigue

4. Physico-chemical parameters of the water from Chicamba Real Reservoir (Point A)
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Laboratério de Controle de Qualidade

RELATORIO DE ENSAIO Nr.: 250202

Cliente:

Cliente Nr: 79

Versdo: 2

Esta versdo anula e substitui as versSes anteriores.

Estado: Boletim Definitivo

Morada:
Ponto de Amostragem: Data de Colheita: 20/08/2025 (1)
Referéncia: Agua Brua (1) Data de Recegdo: 20/08/2025

Descrigdo da Amoshra:

Amostra - A (1)

Data de Inicio da Andlise: 20/08/2025

Responsdvel pela Amostragem: Cliente Data de Fim da Andlise: ~ 29/08/2025
Data de Emissdo: 01/09/2025 10:34:.00
Ensaio Método de Andlise Resultados Unidades Valor Limite
Fisico-Quimica
Turvagao * SMEWW 21308, 24° Edicéio 148 NTU
Detferminagdo de pH* MI(IT/SwissLab/FQL/007) (Rev.6) 6,67 Sorensen
Oleos e Graxas * SMEWW 5520 D, 24° Edigdo <1,0(LQ) mg/L
Determinagao de Mercirio (Hg) * SMEWW 31208, 24° Edigc@o 0,001 ma/L
Cianeto Total (CN)* SMEWW 4500- CN D, 24° Edigao <0,01 (LQ) mg/L
Determinagao de Arsénio (As) * SMEWW 3120/3030E,24° Edigao 0,01 mag/L
Determinagao de Chumbo (Pb) * SMEWW 3120/3030E,24° Edigdo <0,01 (LQ) mg/L
Sélidos Suspensos Totais (STS) * SMEWW 2540 D, 24° Edigao 49 mag/L
Sélidos Totais * SMEWW 2540 G, 24° Edicdo 110 mg/L
Determinagao de Cadmio (Cd) * SMEWW 3120/3030E,24° Edicto < 0,005 (LQ) ma/L
Nitrato (NOs) * SMEWW 4500 - NO3 B,24° EdigGo 10,2 ma/L
Dureza Total * SMEWW 2340 C, 24° EdigGo 71,3 ma/L
Ortofosfato * SMEWW 4500 - P E, 24° Edigao <0,20 (LQ) ma/L
Observagdes

Os resultados se referem apenas aos itens ensaiados e se aplicam &s amostras conforme rececionadas.

Os dados fornecidos pelo cliente sdo da sua responsabilidade. m

Oz mofivos de anulagdo do boletim anterior sdo:

Remocgdo da nota do decreto que referenciava os valores limites.
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Os ensaios assinalados com * ndo estdo incluidos no &mbito de acreditagao.

A amosfragem néc esta incluida no &mbito da acreditagao.

A reprodugdo proibida sem a p &o do laboratério, salvo na integra.

Sempre que o resuttado da omoslra estiver associado ao sinal (+). quer dizer que a amostra apresenta valor da incerteza associada ao respectivo ensaio.
Aincerteza € determinada com o grau de confianga aproximadamente 95% e k igual a 2 para uma distribuic&o normal.

As opinides e apreciagdes estdo fora do &mbito da ditagdo. Na decl &o da conformidade para a regra de decis@o ndo € contabilizada a incerteza.

MLIT/Swisslab - Método interno de instrugdo de frabalho; U - Incerteza expandida; LQ - Limite de Quandificag&o; UFC - Unidades Formadoras de Colénias; NTU - Nephilometric Turbidity Units; TCU
- True Colour Unit; mg/L - miligramas por litro, ug/L - m\c!ogrc:mcs por imo ps/cm - microsiems por centimetro, MILPE /SwissLab - Método Interno de Procedimento de Ensaio; SMEWW - Standard

Method of Examination of Water and 3 EPA - Er | Protection Agency; DIN - Deutsches Institut fur Normung (Instituto Aleméo para Normalizag &o); BS - British Standard; EN -

European Standard; NP - Norma Porfuguesa: 15O - International Organization for Standardization; AOAC - iation of Official Agricultural Chemists; NIR — Near Infrared Spectroscopy, CMMEF -

Compendium of Methods for the Microbiolobical Examination of Foods.
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