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LIST OF ACRONYMS AND DEFINITIONS

ALGADE: AL (Alpha (a)), GA (gamma (Y)) DE (delta (A)) is the name of a French laboratory
that performs various types of radiological analyses including water, air and food

samples. It is located in Bessines-Sur-Gartempe, Avenue du BRUGEAUD 87250.
Becquerel (Bq): unit of disintegration, 1 Bq = 1 disintegration per second
Dose: measurement of radiation received or absorbed by a target

Committed effective dose: sum of tissue-weighted equivalent doses calculated over a

period of 50 years for adults and 70 years for children.

Equivalent dose (H): physical quantity used in dosimetry to assess the impact of ionising

radiation on humans.

Potential alpha energy (of radon and thoron progeny): total alpha energy ultimately
emitted during the decay of radon and thoron progeny through the entire progeny chain
up to and including?'° Pb in the case of??? Rn progeny and up to and including?°® Pb stable

in the case of

220Rn

Exposure: any action of voluntarily or involuntarily subjecting or being subjected to

external or internal irradiation.

It also refers to the physical quantity equal to the product of the activity concentration or

energy concentration of a radionuclide and time.

Equilibrium factor: ratio F between the equivalent equilibrium concentration of radon
and its effective concentration; the equivalent equilibrium concentration is the activity
concentration of radon in equilibrium with its short-lived progeny having the same
potential alpha energy concentration as the non-equilibrium mixture under consideration

(Safety Series No. 115, IAEA).

Incorporation: The process of introducing radionuclides into the body by inhalation or

ingestion or through the skin.




J (Joule): unit of energy, required to lift a 100 g mass a vertical distance of one metre.

Radon progeny: short-lived decay products of radon.

Radionuclide: A radioactive nuclide or radioelement.

lonising radiation : Radiation capable of producing ion pairs in biological material.
Radon (Rn): isotopes of the chemical element with atomic number 86.

Sievert (Sv): unit of equivalent dose. In the case of X-rays, 1 Sv = 1J/kg




INTRODUCTION

The extraction and processing of uranium ore involves several risks for workers, the
population living around the mining sites and the environment. The risk that most
concerns the populations and the authorities in charge of protecting health and the
environment is the one linked to radioactivity, specifically the risk of exposure to the
radioactive elements present in the ore and its consequences. However, it is well known
that this natural radioactivity exists in all regions of the world and has existed since the
creation of the earth. Indeed, natural radionuclides are found in the soil, air and water.
Therefore, to better assess the radiological impacts of mining a uranium deposit,
international radiation protection standards and national radiation protection regulations
require mining companies to determine the initial natural background level or natural
background level of the area of operation. Global Atomic Corporation has commissioned
this study to assess this level for the licence area

For the "Adrar Emoles3 " and for all routes of human exposure to natural ionising

radiation




I. BACKGROUND AND RATIONALE

The mining company Global Atomic Corporation (GAC) is planning to start work on the
uranium deposit of the DASA mining project, located within the perimeter of the "Adrar
Emoles 3' research permit. Such activities will have, among other nuisances, radiological
impacts on the environment, the subsequent evaluation of which will require prior
knowledge of the initial radiological level (reference radiological level) of the project area.
To this end, Global Atomic Corporation (GAC) has carried out an Environmental and
Societal Impact Assessment (ESIA) in accordance with the provisions of the regulations.
Within this framework, measurements of external exposure dose rates and radiological

analyses of soil and water samples taken in the field were carried out.

For the assessment and monitoring of the radiological impacts of activities or practices on
the environment and populations, the dose limits set in international standards and
national regulations are based on one year's exposure; therefore, the results of the ESIA
measurements need to be complemented by results from continuous environmental
dosimetry monitoring over a longer period. In order to meet this requirement, GAC
decided to implement an environmental dosimetry monitoring programme for the DASA

mine project area over a twelve month period.

Knowledge of this reference level is of paramount importance since it would not only
allow a periodic and reasonable estimate of the radiological impacts resulting from the
mining and processing of uranium ore, but also and above all to have guide values for the
restoration of the site at the end of the mining operation. It would also facilitate
communication with partners (public services, non-governmental organisations, civil
society, trade unions, etc.) during information and awareness-raising activities and
through the periodic reports required by the regulations in force. This is why international
standards and national regulations on radiation protection require mining companies to
determine the initial natural radiological level of the areas before starting uranium mining

operations.




In conclusion, it is to meet this requirement of Niger's regulations for the protection of
people and the environment against the dangers of ionising radiation that the Global

Atomic Corporation has commissioned this Study.

1. BJECTIVES OF THE STUDY

The overall objective of this Study is to determine the initial radiological level (baseline) of
the DASA project area, prior to the work that will be undertaken by the company to
extract and process uranium ore. For this purpose, all pathways of exposure of the

population to natural ionising radiation in the area of interest are taken into account.
The specific objectives are as follows:

v Implement an appropriate strategy for annual (rolling 12-month) dosimetric
monitoring of the project area environment, including continuous assessment of
external exposure to gamma and energetic beta radiation as well as internal
exposure through inhalation of atmospheric air containing radioactive radon gas

and other naturally occurring solid radionuclides suspended in dust

v Implement the defined strategy to obtain measurement results for each route of
human exposure to natural ionising radiation in the mine site environment:
external exposure dose to ambient gamma and beta radiation, water volume
concentration of natural radioelements, air volume concentrations of Potential
Alpha Energy (PAE) of radioactive radon gas (Rn220 and Rn222) and alpha activity

of long-lived uranium238 and thorium232 chain progeny present in airborne dust.




Calculations will then be made to determine the total annual reference dose (external +
internal exposure) to which a member of the population living in the area concerned

would naturally be exposed.

Il. EXPECTED RESULTS

The main expected outcome of the study is the determination of the initial or reference
radiological level of the ADRAR EMOLES mining perimeter area, taking into account the
external and internal exposure pathways of the population to natural ionising radiation.
This requires integrated radiation measurements or sampling for radiological analysis in
cooperation with recognised laboratories in order to obtain :
- the annual external gamma and energetic beta exposure values of the area of
interest, using passive detectors, over four successive monitoring periods of three

months each,

- the average air volume concentrations of radon Potential Alpha Energy (PAE)
(Rn220, Rn222) and alpha activity of long-lived uranium238 and thorium232 chain

emitters in airborne dust, by month and over a rolling twelve-month period.

A report should then be written to present the results of the external gamma and beta
radiation exposure assessment, the results of the internal inhalation exposure
assessment for radon and long-lived alpha emitters in dust, the cumulative doses due to
these exposures, and the results of previous radiological analyses of the soil and

groundwater consumed by the local population.




IV. REMINDER OF THE LEGAL FRAMEWORK

In Niger, an environmental impact assessment is mandatory prior to the implementation
of any project likely to modify the physical parameters of the area of interest, as
stipulated in Article 35 of the Constitution of the Seventh Republic: "the State shall
ensure the evaluation and control of the impacts of any development project and
programme on the environment. It is important to specify here that the evaluation and
control of environmental impacts require the prior knowledge or characterisation of the
initial state of the environment, commonly called the "reference level", i.e. the state of
the environment as it is before the start of the planned activities that are likely to modify

it.

It should be noted that the obligation of mining operators is also clearly defined in the
2006 Mining Code, Model Mining Convention, Article 27 relating to the protection of the
environment and the rehabilitation of exploited sites, which specifies that: "the
exploitation of any new deposit is subject to the prior completion of an environmental
impact assessment in accordance with the environmental legislation in force...". Also, Law
N°2018-26 of 14 May 2018 determining the fundamental principles of Environmental
Assessment in Niger stipulates in its Chapter Il dealing with strategic environmental
assessment, the following provisions: "Article11: Any public policy, strategy, plan and
development programme, or any other initiative upstream of projects, likely to have
significant environmental and social effects, both positive and negative, is subject to a

Strategic Environmental Assessment (SEA).

Article 13: The implementation activities of policies, strategies, plans, programmes or any
other initiative that has been subject to a strategic environmental assessment may be
subject to the prior completion of a detailed (in-depth) or simplified (specific
environmental and social impact assessment) environmental and social impact

assessment.




With regard specifically to the radiological environmental impact study, in particular the
determination of the radiological environmental reference level, Order N°0003/MME/DM
of 8 January 2001 on protection against the dangers of ionising radiation in the mining
sector stipulates in Article 43, paragraph 4: "the employer must implement control means
that allow the characterisation of the natural level of exposure existing outside the

influence of the works and installations.

Prior to the opening of an operation, the characteristics of the natural exposure
observable on the site and in its immediate environment will be provided by the impact

assessment."

The State institutions responsible, each in its own right, for ensuring compliance with the
provisions of the legislative and regulatory texts relating to the protection of the
population and the environment against the dangers of ionising radiation in the mining

sector, including uranium mining, are

- the Nuclear Regulation and Safety Authority (ARSN), created by law N°2016-45 of
06 December 2016 and placed under the supervision of the Prime Minister;

- the Ministry in charge of Mines, through the Direction des Mines;

- and the Ministry in charge of the Environment, through the National

Environmental Assessment Office (BNEE).

Regulatory controls are carried out at various levels, including inspections and the

evaluation of periodic regulatory reports.

-



V. PRESENTATION OF THE STUDY AREA

The study is carried out on the site of the DASA mining permit (see map below, see
provisional report of the Environmental and Social Impact Assessment carried out by the
ART & GENIE Group, which includes uranium deposits that are currently being mined by
the Global Atomic Corporation).

The "Adrar Emoles3'" permit is delimited by points A, B, C and D whose geographical

coordinates are :

Point Longitude Latitude
A 7° 40' 00" 17°51' 14"
B 7° 46' 28" 17°51' 14"
C 7°46' 28" 17°45' 30"
D 7° 40' 00" 17°45' 30'
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This permit area is located in the Department of Tchirozérine, precisely to the west of the
villages of Tagaza and Agatara, which are more than one hundred kilometres from

Agadez, on the Tahoua Arlit or RTA road.
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VI. METHODOLOGY OF THE STUDY

In order to conduct the assessment study of the natural background level of the DASA

mining project area and its surroundings, considerations were made as to the most

appropriate methodology. As a result of these considerations, it was decided to proceed

as follows:

- identify villages and points needed for the establishment of environmental monitoring

stations;

- collaborate with recognised laboratories for the performance of dosimetric
measurements and radiological analyses of atmospheric air sampling filters;

- set up a technical mechanismto:

o the continuous use of passive detectors (thermoluminescent dosimeters)
to assess the external exposure doses due to natural gamma and beta
ionising radiation, per quarter, for four successive quarters, i.e. twelve
sliding months;

o continuous sampling and radiological analysis of atmospheric air to
determine the average volume concentrations of radon (Rn220, Rn222)
Potential Alpha Energy (PAE) and alpha activity of long-lived uranium238
and thorium232 chain emitters in airborne dust, per month and over a

rolling twelve-month period

The raw results provided by the laboratories are then recorded and processed to
determine, by monitoring station, the annual doses due to external exposure to ambient
ionising radiation and internal exposure through inhalation of radioactive radon gas and
solid radionuclides contained in atmospheric airborne dust. These results, which
represent the initial radiological level of the area before any human intervention that
might alter it, should not normally be discussed. However, they can be compared with
other known natural background radiological levels in the world and used for public

awareness purposes.

ks



VIl. LOCATION OF  STATIONS OF MONITORING RADIOLOGY OF
THE ENVIRONMENT

Using the geographical map and the positions of the nearest villages, locations were
identified for the establishment of environmental monitoring stations. These are :
Global Base Camp, Mining Site, Tagaza Village, Agatara Village and New Camp or
Mining City site.

These stations have been equipped with the required equipment to continuously assess :

v' external exposure due to gamma and energetic beta ionising radiation;
v internal exposure due to the inhalation of radionuclides contained in the air, such
as radon-220 and radon-222 gas and their short-lived alpha emitting solid progeny,

uranium-238 and its long-lived alpha emitting solid progeny, contained in dust.

VIl.1 Acquisition of materials required for the construction and equipping of

radiological environmental monitoring stations

Given the practical requirements of this study, including continuous sampling and
measurement over long periods of time, necessary to minimise errors, the following

appropriate equipment was acquired:

v Material needed for the fencing: angle irons, hooks, rolls of wire mesh, rolls of
galvanised wire, cement packages, supports for air sampling equipment, battery and

solar panel supports, locks, padlocks with keys;

v’ Power supply equipment: inverter and voltage stabiliser to power one AC sampler,
four (4) 12 V batteries, four (4) solar panels and four (4) inverters to power four (4)
solar panels
(4) DC samplers, electric wires, eight (8) crocodile clips for the electrical connection of

the samplers with the batteries.

-



A service contract was signed with ALGADE (France) for :

- delivery of sampling devices and air sampling filters,
- monthly radiological analyses of the filters for the assessment of EAP of radon and
the alpha activity by volume of the long-lived emitters of the uranium238 and

thorium232 chains contained in the dusts.

An annual subscription has been agreed with the national external dosimetry laboratory
for the supply and reading of thermoluminescent dosimeters for the assessment of

natural external exposure.

VII.2. Fencing and installation of the various supports
To ensure the security of the equipment against animals and vandalism, it was decided to
protect it with square fences, 5 metres in size. Thus, at the locations previously identified

to host the environmental monitoring stations, the following tasks were carried out:

v" making the fences and installing the gates;

v' installation of the air sampling equipment supports, provided in the centre of the

fence;
v installation of shelters for the stabilizer, batteries and inverters;

v' installation of the supports for the solar panels and the power supply batteries.

Map showing the location of the points identified for the establishment of radiological

environmental monitoring stations
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GPS coordinates of the selected points in UTM

SITE Station X Y yA

Camp_Base Life Global ENV Station 1 364978 1968449 492
Mining site ENV Station 2 360154 1969068 471
Village of Tagaza ENV Station 3 355981 1962482 457
Village of Agatara ENV Station 4 352944 1969718 449
Cité miniere website ENV Station 5 362741 1963831 460

Fencing of the station Mine site

VIII. INSTALLATION OF EQUIPMENT, COMMISSIONING AND MONITORING OF

ENVIRONMENTAL RADIOLOGICAL MONITORING STATIONS

VIil.1 Installation of equipment

The following activities were carried out at the various environmental radiological monitoring

stations:

v'installation of the inverter and stabiliser of the Camp station (station N°1) whose

sampler must be supplied with AC current;

v' installation of panels, inverters and batteries for the power supply of the Site Minier

(station N°2), Tagaza (station N°3), Agatara (station N°4) stations

E



and the Base Life Site of the mine (station N°5), whose samplers must be supplied
with direct current;

installation of air sampling equipment ;

Placement of air sampling filters in the positions and locations provided.

The installed air samplers are: station N°1: W379; station N°2: N228; station N°3: L170;
station N°4: U279 and station N°5: L187

At the end of these operations, the images of the equipped stations are presented as
follows:

Camp Station (No. 1)Mine Site Station (No. 2)

E




Base Life Mine Station (N°5)

VIIl.2 Start-up of environmental monitoring stations
The following activities were carried out:

v' setting up and checking the correct functioning of each sampling device, launching
the continuous air sampling operation at each equipped station.
The manufacturer has provided the password to access the various settings and
operating parameters of the units. The good operating condition established by the
manufacturer is an air sampling rate of 80 litres per hour, with a margin of plus or
minus 1 litre per hour. This flow rate may vary over time, especially with the possibility
of some filter pores becoming clogged with dust.

v' installation of thermoluminescent dosimeters (TLDs) for the assessment of external

exposure to gamma and beta energy radiation.

VIIL.3 Monitoring of the proper functioning of the stations and periodic replacement of
air sampling heads and passive dosimeters.

The air sampling filters housed in special devices are removed and replaced with new
ones at the end of each month. The used filters are then packaged and sent to the
ALGADE Environment and Dosimetry Laboratory, located in Bessines Sur Gartempe,
France, for analysis and expression of the results in terms of the quantities that can be

used for the assessment of internal exposure by the air inhalation route.

E



The ALGADE laboratory is approved by the French authorities in charge of the nuclear
field and holds COFRAC (French Accreditation Committee) accreditation.

The proper functioning of the sampling equipment is also checked during visits to the

stations and at the end of each sampling period.

The passive TLD dosimeters are replaced every three months. Those that have been used
and removed are sent to the external dosimetry laboratory of the Nigerian High Authority
for Atomic Energy (HANEA) for exploitation and expression of the results in terms of

ambient dose equivalent due to natural external exposure to ionising radiation.

IX. REMOVAL AND RETURN TO FRANCE OF AIR SAMPLING EQUIPMENT

At the end of the twelve-month rolling period (01 June 2021 - 31 May 2022) of radiological
environmental monitoring, all service contracts with the laboratories were naturally
terminated. As a result, the air samplers at the stations were removed, cleaned, packed

and sent back to ALGADE (France), together with the last heads for radiological analysis.

Photos of the five (5) air samplers before they were packed are shown below:




X. PRESENTATION AND INTERPRETATION OF THE RESULTS OF THE AIR SAMPLING FILTERS

ANALYSIS

X.1 Presentation of the results of the analysis of the air sampling filters

The air sampling heads are sent to the ALGADE laboratory for radiological analysis and

expression of the results.

The results are expressed in terms of the following quantities and units:

v EAP(Rn222): Potential Alpha Energy due to short-lived radon-222 progeny, in nano

joules (nJ); 1nJ =109 J,

EAP(Rn220) : Potential Alpha Energy due to short-lived radon-220 progeny, innJ;
ALET activity: activity of long-lived alpha emitters contained in airborne dust
expressed in becquerels (BQq);

EAPv(Rn222): Volume Alpha Potential Energy due to short-lived progeny of radon-
222, in nano joules per cubic metre (nJ/m3),

EAPv(Rn220) : Volume Alpha Potential Energy due to short-lived radon-220
progeny, in nJ/m3,

ALET activity: Volume activity of long-lived alpha emitters contained in airborne

dust, in milli becquerel per cubic metre (mBg/m3 ); 1 mBg/m3 = 0.001 Bg/m3.

During the study's 12-month rolling environmental radiological monitoring period (01 June

2021- 30 May 2022), the stations operated as follows:

The samplers at stations N°1 and N°3 were operating regularly for all 12 months;

the sampler at station No. 2 did not work during the month of May 2022 for
technical reasons: the screen was unreadable and it was therefore impossible to
access the recorded data. For the same reason, the filter N°72483 was used during
the months of March and April 2022 and the data necessary for the analysis could
be extracted from the memory of the device, on its arrival at the ALGADE

laboratory.

k



Station No. 4 had a technical breakdown in February 2022, which did not allow

sufficient air to be sampled for analysis;

the sampler at station No. 5 was not installed until 1*" December 2021, since the site

of the mining estate or new camp planned to house it was not chosen until

November 2021.

given in the tables below:

radiological monitoring stations are annexed to this report.

Rn220) expressed in nJ/m3 of air, by station and by monitoring period.

All monthly results of the radiological analyses of the air sampling filters of the five (5)

The synthesis of the results provided by the ALGADE laboratory for the five (5) stations is

Table N°1: Potential Alpha Energy by volume due to short-lived radon-220 progeny (EAPv

June July | Augus | September | October | November
t
MONTHS 2021 2021 2021 2021 2021 2021
EAPv | EAPv | EAPv EAPv EAPv EAPv
STATION Rn220 | Rn220 | Rn220 Rn220 Rn220 Rn220
nJ/m3 | nJ/m3 | nJ/m3 nJ/m3 nJ/m3 nJ/m3
Station 1:
45 46 32 44 34 76
Camp
Station 2:
e 66 34 36 38 39 30
Mining site
Station No.
3: 47 43 30 28 31 42
Tagaza
Station No.
4: 43 38 39 35 38 40
Agatara

-



December | Januar | Februa | March | April May Average
y ry
MONTHS 2021 2022 2022 2022 2022 2022 EAPv
EAPv EAPv EAPv EAPv EAPv EAPv Rn220
STATION Rn220 Rn220 | Rn220 | Rn220 | Rn220 | Rn220
nJ/m3 nJ/m3 nJ/m3 nJ/m3 nJ/m3 nJ/m3 nJ/m3
Station 1:
46 47 57 33 27 Breakd |  44.3
Camp own
Station 2:
53 4 92 90 90 Breakd 55.4
Mining site own
Station No.
3 48 43 91 29 26 32 40.8
Tagaza
Station No.
4: 54 58 Breakd 31 38 74 44-4
own
Agatara
Station No.
5: 35 39 69 26 23 15 345
Base Life

Table 2: Potential Alpha Energy by volume due to short-lived radon-222 progeny (EAPv

Rn222) expressed in nJ/m3 of air, by monitoring period.

June July Augus | September | October | November
t
MONT 2021 2021 2021 2021 2021 2021
S
EAPv EAPv EAPv EAPv EAPv EAPv
Rn222 Rn222 Rn222 Rn222 Rn222 Rn222
STATION nJ/m3 nJ/m3 nJ/m3 nJ/m3 nJ/m3 nJ/m3
Station 1:
49 36 34 41 42 43
Camp
Station 2:
L. 49 41 46 46 65 53
Mining site
Station No.
3 41 40 37 38 47 69
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JTagaza

Station No.\4'\

61 50 39 40 63 79
Agatara
December January Februa Marc April May Average
MONTHS
2021 2022 ry h 2022 2022 2022
EAPv EAPv 2022 EAPv EAPv EAPv EAPv
Rn222 Rn222 EAPv Rn222 Rn222 Rn222 Rn222
STATION
nJ/m?® nJ/m? Rn222 nJ/m?® nJ/m? nJ/m?® nJ/m®
nJ/m?
Station 1:
66 55 62 50 45 Break 47.5
Camp down
Station 2:
. . 104 95 103 98 98 Break 725
Mining site down
Station No.
3: 120 79 84 54 55 46 59.2
Tagaza
Station No.
4 126 81 Breakd 87 79 136 76.5
own
Agatara
Station No. 5:
Base Life 82 68 63 39 32 31 52.5

dust, expressed in milli becquerels per cubic metre (mBg/m3 ) of air, by monitoring period.

Table 3: Total activity by volume of long-lived alpha emitters (LLNA) contained in airborne

June July Augu September October November
MONTHS
2021 2021 st 2021 2021 2021 2021
EAVLv EAVLv EAVLv EAVLv EAVLv EAVLv
STATIQNS
mBg/m3 mBg/m3 mBg/m3 mBg/m3 mBg/m?3 mBg/m?
Station 1:
<04 <04 0.2 <03 <o. <02
Camp
Station 2:
<03 <03 <03 0.3 <02 0.3
Mining site
Station No.
3: <03 0.2 <0.2 0.3 <02 <02
Tagaza
Station No.
4 <04 <0.4 0.3 0.4 <03 0.4
Agatara

ED




December Januar Februar March April May Average
MONTHS 2021 y 2022 y 2022 2022 2022 2022
EAVLv EAVLv EAVLv EAVLv EAVLv EAVLv EAVLv
mBg/m?® mBg/m?® mBg/m?® mBg/m?® mBg/m?® mBg/m? mBg/m?®
STATION
Station 1: Camp 0.3 <02 <02 <04 <05 Breakdown | 0.2
Station 2: 0.3 <02 <03 <02 <02 Breakdown | 0.2
Mining site
Station No. 3: <0.2 <0.2 <0.2 <03 <02 <04 0.1
Tagaza
Station No. 4: <03 <09 Breakdown | <0.3 <03 <08 0.25
Agatara
Station No. 5: <02 <02 <02 <03 <02 <05 0.1
Base Life

X.2 INTERPRETATION OF THE RESULTS OF THE AIR SAMPLING FILTERS ANALYSIS
In order to assess these different results, it is necessary to calculate the effective doses

for a standard member of the public, i.e. with the hypothesis of an air inhalation rate of 0.8
m3 /h, in an atmospheric environment characterised by the different concentrations

measured during the twelve sliding months and for each of the parameters considered.

In the IAEA's "Safety Standards for the Protection of Persons and the Environment", in
particular in the publication "Radiation Protection and Safety of Radiation Sources: Basic
International Safety Standards' and more specifically in the General Safety Requirements
Part 3, No. GSR Part3, published in Vienna in 2016, the conventional conversion factors
given for radon and allowing the calculation of the committed effective dose per unit of

intake are the following:

¢ Inthe workplace:
v 1.4 Sv/J.h.m?3 (sievert per (joule hour per m3)), for Rn222;

v' 0.5 Sv/J.h.m3, for the Rn220;

23



e Inhomes:

v' 1.1Sv/).h.m3, for Rn222;

The WHO reference level (WHO, 2009 Edition) for radon in indoor air (Publication 2009b) is
100 Bg/m3 in dwellings. Even under specific regional conditions, this level should not exceed
300 Bg/m3 in dwellings, which would lead to an exposure dose of 10 milli Sievert per year (10

mSv/year).

In addition to these practical provisions, Safety Series No. 115, IAEA, Vienna, 1997 and ICRP
Publication 65 state that people spend 7,000 hours per year at home and 2,000 hours per

year at work.

The same publication also specified the radon equilibrium factor of 0.4 for the selection of

conversion factors for radon progeny.

These conventional data are used to calculate the committed effective doses by type of
exposure for a member of the public, living in the study area for twelve

(12) rolling months.

X.2.1 Effective dose due to exposure to Potential Alpha Energy from short-lived radon-
220 progeny expressed in milli Sievert per year.

For Rn220, the conversion factor in the workplace is: 0.5 Sv/J.h.m?3 in the workplace, or
500 mSv/J.h.m3 . And since ICRP Publication 2009b did not indicate another conventional
conversion factor for radon220 in homes, we will then consider this same factor for the

calculation of the effective dose due to EAPv exposure of short-lived radon-220 progeny.

The exposure (J.h.m3 ) is the product of the volume concentration of potential alpha
energy in air (J/m3 ) of the short-lived radon progeny and the time during which one is

present in this environment (h).

The effective dose (mSv) is the product of the exposure (J.h.m3 ) and the conversion

factor (mSv/J.h.m3)
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For a stay of one year (365 d x 24 h/d = 8760 h) in environments with the same
characteristics as the atmospheric air of the radiological environmental monitoring
stations, the calculations give the committed effective doses due to internal exposure to
the potential alpha energies of the short-lived radon-220 progeny. The results are

presented in the table below:

Table 4: Committed effective doses due to exposure to Potential Alpha Energy from

short-lived radon-220 progeny

Average EAPv
Exhibition Effective dose
Station (Rn220)
J.h.m3 mSv/year
nJ.m3
Station 1:
44.3 0.4 103 0.20
Camp
Station 2:
55.4 0.51073 0.25
Mining site
Station No.
3 40.8 0.3103 0.15
Tagaza
Station No.
4: 44.4 0.4 1073 0.20
Agatara
Station No. 5
34.5 0.3103 0.15
Base Life
Average 43.9 0.4 1073 0.19

In the study area, the inhalation doses from radon-220 or thoron gas in atmospheric air
range from 0.15 mSv/year to 0.25 mSv/year, which is very low and provides a low
background for the detection and measurement of any possible increase in the volume
concentration of radon-220 gas in air, which would be caused by subsequent mining and

processing of uranium ore.
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X.2.2 Effective dose due to exposure to Potential Alpha Energy from short-lived radon-
222 progeny in air, expressed in mSv/year

For the case of radon-222, the conventional conversion factors, for a radon equilibrium
factor of 0.4, given in the IAEA's International Basic Safety Standards, GSR Part3, Vienna,

2016 are :

v" 1.1 Sv/J.h.m3 in dwellings,

v and 1.4 Sv/J.h.m3 in the workplace

These conventional conversion coefficients and the provisions of Safety Series No. 115,
IAEA, Vienna, 1997 and ICRP Publication 65, i.e. 7,000 hours per year at home and 2,000
hours per year at work, make it possible to calculate the effective doses due to the short-
lived progeny of radon-222 for one year's stay in atmospheres with the same
characteristics as the atmospheric air of the radiological environmental monitoring

stations. The results are presented in the following table:

Table 5: Committed effective doses due to exposure to Potential Alpha Energy from

short-lived radon-222 progeny

; Effective dose in mSv/year
. X ; Exposure in
Station Average EAPv (Rn222) in nJ.m?
J.h.m?3
Dose per Total dose
location
3
Station 1: Place of work 0.10 10 0.15
Cam| 475 0.51
P Home 0.331073 0.36
3
Station 2: Place of work 0.15 10 0.20
Minine site 725 0.76
ning si Home 0.51103 0.56
3
Station No. Place of work 0.1210 0.17
3: 59.2 0.62
) H 0.41103 0.
Tagaza ome 4 45
3
Station No. Place of work 0.15 10 0.20
4 76.5 0.80
) H 54107 )
Agatara ouse 0.54 10 0.60
0.11103 0.15
Station No. Place of work 052
5 52.5 -
’ 0.37103 0.37
Base Life Home
Place of work 0.13103 0.17
Average 61.6 0.64
Home 0.431073 0.47
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Inthe study area, the inhalation doses from radon-222 range from
0.51 mSv/year and 0.80 mSv/year. Although these results are three times higher than those
obtained for radon-220, they are also low from the point of view of radiation protection of

members of the public.

X.2.3 Effective dose due to inhalation of dust containing long-lived alpha emitters in air,
expressed in milli Sievert per year (mSv/year)

In the Annex to GSR Part 3, Table Illl-2. Persons in the Public: Committed effective dose
per unit of intake e(g) (Sv/Bq) by inhalation, it is given for uranium-238, and for intake

form S (slow form) which is the most penalising.

e For children under one year of age :
v' f1=0.020 (transfer factor in the intestine),

v e(g)=2.9x105Sv/Bq
e Foradults, i.e. persons over 17 years of age:

v f1=0.002,

v e(g)=8x10°Sv/Bq

For a standard person living for one year in an environment containing airborne long-lived
alpha emitters and with a known activity concentration (Bg/m3 ), the total inhaled or

incorporated alpha activity can be calculated from the following formula:

Intake (Bq) = Volume concentration (Bq/m3 ) x inhalation rate (m3 /h) x exposure time (h)

effective dose per unit of intake e(g) (Sv/Bq)
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Considering the simple hypothesis of an inhalation rate of 0.8 m3 /h (inhalation rate of a
standard human at rest) and that all alpha activity is due to the radioactive decay of
uranium-238 which represents 99.275 % of natural uranium (isotopic composition), the
calculations gave the results presented in the table below, for one year of exposure (8760

hours):

Table 6: Committed effective doses due to exposure to airborne long-lived alpha

emitters (LLAE)

Average volume Total inhaled alpha | Adult
Station concentration activity Age > 17
years
mBg/m3 Bq Effective
dose
mSv/year
Station 1:
Camp 0.2 1.4 0.011
Station 2:
Mining site 0.2 1.4 0.011
Station No. 3:
Tagaza 0.1 0.7 0.005
Station No. 4:
Agatara 0.25 1.8 0.014
Station No. 5:
Base Life 0.1 0.7 0.005
Average 0.17 1.2 0.01

The calculated results are all in the order of a few hundredths of a mSv/year and can
therefore be considered as zero. It can therefore be concluded that there is practically no
uranium-238 or its long-lived alpha emitting progeny in the atmospheric air of the DASA

mine project area.
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XI. EVALUATION OF THE EXTERNAL EXPOSURE DOSE TO GAMMA AND BETA RADIATION

The dosimeters used for this assessment are thermoluminescent dosimeters (TLDs). The
detectors are made of magnesium-doped lithium fluoride and have a very good sensitivity
to ionising radiation, with a very low detection limit of the order of 10 micro Sievert (10.10°

®Sv).

In our study, the period considered for the assessment of the dose due to external

exposure to natural ionising radiation is the quarter.

Dosimeters recovered at the end of the period of use are returned to the external
dosimetry laboratory of the Nigerian High Authority for Atomic Energy (HANEA) for

reading and expression of results.

The results sheets recorded by the TLD dosimeters placed at the five (5) radiological

monitoring stations are annexed to this report (Annex 3).

The following table summarises the results:
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Table 7: Dosimetric results recorded during the four (4) monitoring periods for external

exposure to natural ionising radiation

Exposure dose per monitoring period Total dose
expressed in mSv for 12 rolling
Dec. 2021 months of
STATION June 2021 | Sept 2021 March 2022
Februa exposure
August Nov 2021 May 2022
2021 ry 2022 mSv
Station 1:
Camp 0.753 0.436 0.465 0.355 2.009
Station 2:
Mining site 1.316 0.391 0.554 0.114 2.375
Station No.
3 0.550 0.881 0.060 0.097 1.588
Tagaza
Station No.
4 1.148 0.502 0.060 0.343 2.053
Agatara
Station No. No No
> installed installed 0.629 0.108 1.474 *
Base Life

* : value obtained by extrapolation

The dosimetric monitoring results for external exposure to natural gamma and beta
ionising radiation recorded at Agatara (station No. 4) and at the mine site (station No. 2)
are above 2 mSv/year, mainly due to the high values recorded at these stations during the
first quarter of monitoring, which are 1,316 mSv and 1,148 mSv respectively. These results

are relatively high compared to all others recorded in the following quarters.

Based on all the results obtained, the exposure to energetic gamma and beta radiation in
the study area ranges from 1,474 mSv/year to 2,375 mSv/year, a difference of

approximately 1 mSv/year.
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Recommendation 1: The results of the first quarter of external gamma and beta radiation
exposure assessment, recorded at stations 2 and 4, may contain anomalies. It would
therefore be interesting to put these stations back into operation in order to have

additional results to determine the most realistic reference values possible.

XIl. SUMMARY OF THE RESULTS OF THE ASSESSMENT OF THE RADIOLOGICAL
REFERENCE LEVEL OF THE ADRAR EMOLES AREA

The strategy adopted to carry out radiological monitoring of the environment in the area
of the DASA mining project perimeter made it possible to obtain data for twelve (12)
continuous months for stations N)1, N°2, N°3 and N°4 and for six (6) continuous months

for station N°5, covering the following parameters or quantities

- External exposure to natural gamma and beta energetic ionising radiation ;
- Exposure to radon-220 and radon-222 progeny;

- Exposure to long-lived alpha emitters in airborne dust.

The summary of the results for one year of exposure to these radiological parameters is

presented in the table below:
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Table 8: Summary of environmental radiological monitoring results

Internal exposure dose
Dose External
mSv/year Total dose
exposure
Stations EAP Rn220 EAP Rn222 EAVL mSv/year
mSv/year
mSv/year mSv/year mSv/year
Station 1
2.009 0.20 0.51 0.011 2.73
Camp
Station No.
> 2.375 0.25 0.76 0.011 3.396
Mining site
Station
No.3 1.588 0.15 0.62 0.005 2.363
Tagaza
Station No.
4 2.053 0.20 0.80 0.014 3.067
Agatara
Station No.
5 1.474 0.15 0.52 0.005 2.149
Base Life
Average 1.899 0.19 0.642 0.009 2.74

The above table shows that in the study area the average cumulative dose is 2.74

mSv/year, which is slightly higher than the global average background level of 2.40

mSv/year.

To better understand or appreciate this synthesis, we will make some graphical

representations.
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Figure 1: Dose histograms by station and exposure route
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Figure 2: Dose graphs per station and per exposure route

The graphical representations above show that all the curves have the same shape, which

demonstrates a very high degree of consistency between the recorded results.
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It is also noted that in the study area, external exposure doses to natural ionising radiation
(gamma and beta components) are higher than those due to internal exposure through
inhalation of radionuclides contained in the atmospheric air (radon gas and its short-lived

alpha emitting progeny, uranium and its long-lived alpha emitting solid progeny).

The contribution of the AVE component (activity of long-lived alpha emitters contained in

atmospheric airborne dust) is practically zero and that of the Rn220 is also negligible.

The variations observed between the dosimetric results of the environmental monitoring
stations N°1, N°3 and N°5 are relatively small for both external and internal exposure to
natural ionising radiation, which is generally the case in the same region, if the soils are of
similar composition and without any human disturbance. The results recorded at stations

N°2 and N°4 are also of the same order of magnitude.

If it were not for the fact that the external exposure results recorded in the first quarter
at stations N°2 and N°4 were high, the differences between the two groups of results
would not necessarily constitute an anomaly, since in the same region, natural

radioactivity may logically vary from one place to another.

Table 9: Cumulative doses per environmental monitoring station

***Average
annual
ation station 2 Station 5 | exposure,
Station 1 mining Station 3 |Station 4 | New worldwide
Doses Camp site Tagaza Agatara |Camp
Dose
accumulatio
n 2.73 3,396 2,363 3,063 2,149 2,74
in mSv/year

NB: Value of the average natural radiological level, worldwide = 2.40 mSv/year.
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Histogram of cumulative doses per station
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Figure 3: Representation of cumulative doses per station

The cumulative annual doses recorded at stations No. 1 (Camp), No. 2 (Mine site) and No.
4 (Agatara) are higher than the global average background radiation level of 2.40 mSv per

year.

As a result of this assessment study of the natural background level of the DASA mining

project area, it can be concluded that:

- the annual doses due to external exposure to gamma and beta energy radiation
vary from 1.474 mSv/year (i.e. almost 1.50 mSv/year) to
2,375 mSv/year (almost 2.40 mSv/year), with a calculated average of 1,899

mSv/year (almost 1.90 mSv/year);

- the average air volume concentrations of radon Alpha Potential Energy
(EAPvV)220 range from 34.5 nJ/m3 to 5.4 nJ/m3 , with a calculated average of 43.9

nJ/m3;

- the mean air volume concentrations of Alpha Potential Energy (EAPv) of radon-

222 range from 47.5 nJ/m3 to 76.5 nJ/m3, with a calculated mean of 61.6 nJ/m3;

-the airborne volume-average concentrations of alpha activity of long-lived
emitters (LLNA) of the uranium238 and thorium232 chains present in airborne
dust are between 0.1 mBg/m3 and

0.25 mBg/m3, with a calculated average of 0.17 mBg/m3.
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We conclude that the average values of the different parameters that characterize the

natural background radiological level of the DASA mining project area are:

This lev t%'fnlag(ﬁép gsIéE? 5%58%%313“8?%35 da?lﬁr?af' ex%B}ﬁ"éV se of 2.74 mSv/year.
- Air volume cancentratiop in EARVGBIAV 3PS N0 msvjyear

- Air volume concentration of EAPv Rn222: 61.6 nJ/m3

Ha wever for subsequent assessments and evaluatjon of the dose values that would be
-~ Air volume concentration of AVEv: 0.177 mB q/ 3

caused by uranium mmmg the hldhnr values recorded for the different exposure

parameters should be considered as initial background data (initial natural radiological
level) and deduced from the different measurement or analysis results before estimating

the radiological impact value.

Indeed, the requirements of international standards and national regulations on the
radiation protection of populations relate to the value of the effective dose added
(radiological impact) by human activities, including uranium mining, in addition to the
natural level of exposure to ionising radiation existing without any environmental

disturbance.

For the radiological parameters monitored, the highest values currently recorded are :

This 1eVRXSTORb SXRLHE SR EATIAARG P RIZTEIt IO, A 37 MUK Biose of 3.44 mSv.

- Air volume concentration in EAPv Rn220: 55.4 nJ/m3

5+ 0.25 + 0,80 + ) mSv = mSy.
- Air voIlSme c¢oncen 5tratlon o EA v Rn222: 3731‘, nj/m3

- Air volume concentration of AVEv: 0.25 mBg/m3
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This radiological level should be considered as the highest level of natural exposure to

ionising radiation that can be encountered in the area of the DASA mine project.

XIHI. RESULTS OF PREVIOUS RADIOLOGICAL ANALYSIS OF SAMPLES

As clearly stated in the introduction, soil and drinking water samples were taken in the
field and analysed by the Environment and Dosimetry Laboratory of ALGADE (France),

prior to the present study.

The sampling methodology, the results of the radiological analyses and their assessments

are presented as follows:

XIll.1. Radiological analysis of drinking water samples
The use of groundwater for drinking is one of the main routes of internal human

exposure to natural ionising radiation.

Indeed, depending on their origin and the geological formations they pass through,
groundwater can contain several natural radionuclides including potassium-40, uranium

(mainly uranium-238), thorium-232 and their radioactive descendants.

It is therefore important to determine the radiological quality of the water in the area of
the mining licence prior to the extraction and processing of uranium ore, in order to

ensure better monitoring of the impact of mining activities on the water.

Xlll.1.1 Applied methodology
In order to obtain radiological data on the drinking water of the populations of the

ADRAR EMOLES mining perimeter, the following steps were taken

v' taking a water sample at each water supply point in the area of interest;

v' sending the samples taken to ALGADE's service laboratory in France.
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v'analysis of the water samples and expression of the results by the ALGADE
laboratory,

v' interpretation of the results.

Xlll.1.2 Collecting water samples
Using sterilised plastic bottles of one and a half litres each, water samples were taken

from the main drinking water supply points in the study area.

The water points concerned are the following boreholes: INALAMANE village borehole,
TAGAZA village borehole, Global Atomic Camp borehole (Base vie), FORACO Citernage
borehole, AGATARA village borehole, INBATAKAN village borehole, Global ELAGOZAN-
ISAKATAN borehole, a private individual's borehole located next to the tar road, and Ex

Camp FORACO borehole.

Xlll.1.3 Analysis of water samples and expression of results

The parameters analysed are :

v’ the potassium-40 activity volume (ak40) expressed in Bq/l,
v' the global alpha activity (Aa) expressed in Bq/l,
v’ the overall beta activity (AB) expressed in Bq/l,

v and the dissolved potassium density ( mk+) expressed in mg/l K+.

The results provided by the laboratory are compiled and presented in the following table:
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Table N°10: Results of drinking water analyses

Ak4o mk+ (Mgl

Water Aa (Bg/l) AP

point (Ba/l) (Bg/l) K+.)
1. Drilling in the village o f 0.031 0.18 0.20 1.0
INALAMANE
2. Drilling of TAGAZA village 0.072 0.31 0.31 2.3
3. Drilling Camp Global Atomic 0.019 0.87 0.24 0.6
4. Drilling FORACO Cisternage 0.028 1.92 0.44 0.9
5. AGATARA village borehole 0.025 2.76 1.31 0.8
6. Drilling of the village of 0.066 5.40 2.90 2.1
INBAKATAN
7. Global drilling ELAGOZAN 0.022 1.26 0.36 0.7
8. Drilling by an individual 0.047 0.37 0.24 1.5
9. Drilling Ex Camp FORACO 0.022 1.05 0.37 0.7

Xlll.1.4 Interpretation of the results of radiological analyses of drinking water
At this initial investigation level, the parameters considered for the interpretation of the

results of the radiological analyses of the water are the global alpha activity and the

global beta activity.

It should be noted that in the Guidelines for Drinking Water Quality, Vol1, 3°™ edition, the

World Health Organization has taken into consideration radiological aspects, including

the presence of naturally occurring radionuclides in water.

The IAEA NFI also indicates a practical reference level for drinking water, which is a gross
alpha activity concentration of 0.5 Bg/l and a gross beta activity concentration of 1 Bq/l.
Assuming an annual consumption of such water, i.e. a quantity of 730 litres (equivalent to

2 litres per day on average), this level corresponds to a Total Indicative Dose (TID) of 0.1

mSv/year.
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The Standards state that "the highest annual individual doses received by the

drinking water should not exceed 1 mSv.

This value should not be considered an "acceptable" dose or a dose limit, and every
reasonable effort should be made to minimise the doses received. Each situation will be
different and non-radiological factors such as rehabilitation costs and the availability of
alternative drinking water supplies must be taken into account in making the final

decision.

Considering the practical reference level of 0.5 Bg/l in total alpha activity and 1 Bg/l in total
beta activity for which the annual consumption of 730 litres would lead to a committed
effective dose of 0.1 mSy, the highest annual individual dose that must not exceed 1 mSv
corresponds to the annual consumption of water containing 5 Bqg/l in total alpha activity
and 10 Bqg/l in total beta activity, i.e. a total alpha beta activity concentration of 15 Bq/I.
The results obtained from the radiological analyses of the drinking water from the various
supply points located in the area of interest all satisfy this criterion (the highest individual

annual dose must not exceed 1 mSv).

However, points where concentrations exceed the practical reference level should be
subject to detailed radiological analysis and special attention during the operation of the
uranium deposits, e.g. by periodically repeating sampling and radiological analysis, while
seeking alternative, less contaminated sources of supply. The water supply points
concerned are mainly the boreholes at INBAKATAN, AGATARA village, ELAGOZAN-
ISAKATAN, FORACO Citernage and the former FORACO camp.

Recommendation No. 2: In accordance with the assessment methodology recommended
by WHO (Guidelines for drinking water quality, 4th edition, 2017) to limit the health risks
from radionuclides in drinking water, detailed radiological analyses should be carried out
to determine the concentrations of individual radionuclides (uranium234, uranium238,
radium226, radium228, lead210 and polonium210) present in labelled water (global alpha

activity 0.50 Bq/l and/or global beta activity 2 1 Bg/l).
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The results of these detailed radiological analyses should be used to calculate the Total

Indicative Dose (TID), for each drinking water supply point.

Xlll.2. Analysis of soil samples
Surface sand samples were taken, to a thickness of 0-5mm, at ten points with pre-defined
geographical coordinates using the map of the mining perimeter and its surroundings.

These points were then located in the field using a GPS unit.
The map below shows the positions of the various sampling points in relation to the mine
site area (uranium deposit area).
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The samples were analysed by ALGADE's Laboratoire Environnement et Dosimétrie (LED)

to determine the mass concentrations of uranium in the soil.

The results are presented in the following table:




Table 11: Mass concentrations of uranium in soils

Identification Contact details Concentration
Identification of
of geographical soil massin U,
sand samples
sampling UTM_X UTM_Y mg/kg
PMR2 359803 1969047 ESo1 1.70
PMR6 359557 1970370 ESo2 1.69
PMRS8 361086 1970166 ESo3 4.28
PMR19 362345 1967357 ESo4 <0.99
PMR21 365300 1967500 ESos5 2.00
llogozan 364311 1963373 ES06 <0.99
Garden
PMR32 353500 1959700 ESo7 <0.99
PMR26 349700 1973200 ESo8 1.59
PMR28 363000 1975000 ESo9 2.70
PMR27 344900 1974800 ES10 3.50

e Average mass concentration of uranium in soil, worldwide :

3.2 mg/kg

We note that the results of eight of the ten samples are below the world average value
for the mass concentration of uranium in soils. The result of the sample taken at PMR27
(3.5 mg/kg) is also comparable to this value, taking into account the measurement

uncertainties.

The PMRS8 point, whose result (4.28 mg/kg) represents about 134% of the world average
value of the mass concentration of uranium in soils, is located in the area of the Adrar
Emboles uranium deposit. This value is still lower than the uranium soil mass
concentrations found in some granitic rocks, which are sometimes higher than 5 mg/kg,
and it remains insignificant compared to the mass concentrations of uranium deposits,

which are of the order of 10,000 mg/kg.
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CONCLUSION

According to the results of the parameters monitored as part of the assessment of the
natural background level of the DASA mining project area, the cumulative dose of
exposure to ionising radiation in this area varies from 2.149 mSv (i.e. almost 2.15
mSv/year) to 3,396 mSv/year (i.e. almost 3.4 mSv), with an average of 2.74 mSv/year,
which is slightly higher than the global average annual dose from natural ionising
radiation of 2.4 mSv. In this desert area with a hot and dry climate and constantly
downwind, the results of the analyses and measurements of the internal inhalation
exposure parameters (EAPv Rn220, EAPv Rn222 and EAVLv) are low and negligible

compared to the external exposure doses to gamma and energetic beta radiation.

The highest cumulative dose recorded at the radiological monitoring station N°2 (3.4
mSv/year), located at the mine site, represents about 142% of the value of the average
dose from natural ionising radiation which is 2.4 mSv/year in the mode. A
recommendation was made to rule on this value of 3.4 mSv/year as well as that recorded
at station No. 4 (3.063 mSv/year), considering the first results of external exposure, with
the forthcoming resumption of radiological environmental monitoring activities.
However, these results should not be considered as a significant radiological exposure
problem for the public. Indeed, these values are far below the levels of natural exposure
measured in some regions of the world (e.g. monazite beaches in Brazil: 24.50 mSv/year;
alluvial regions in Iran: 184.1 mSv/year) and in which no health effects have been observed,

compared to other regions with very low doses of natural exposure to ionising radiation

The review of the results of the radiological analyses of the drinking water samples
indicated that some of the groundwater sources were marked. A recommendation was
made to request detailed radiological analyses to specify the concentrations of individual
radionuclides required to calculate the Total Indicative Dose (TID) for each of the

boreholes concerned.
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The database of all the results of the radiological measurements and analyses should be
completed with the results of radiological analyses of cheese samples, as there is no

agriculture in the area and milk is the main local food product.

Finally, it should be noted that the importance of the results of the study is to provide a
database for monitoring the radiological impacts of uranium mining activities in the mine
project area and for conducting the rehabilitation and environmental restoration work

that will be undertaken at the end of the mine’s life.

These results of the natural background level would also facilitate communication with
local populations and authorities as well as governmental and non-governmental
organisations (NGOs) interested in protection against the dangers of ionising radiation,
during awareness-raising or information sessions on the environmental impacts likely to
be generated by the mining operations of the uranium mining company of the DASA

mining project
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3 perimeter, carried out by Art & Génie.
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LIST OF RADIOLOGICAL ENVIRONMENTAL MONITORING STATIONS

1. ENV Station1: Global Atomic Camp (Life Base)

2. ENV Station 2: Mine Site

3. ENV Station 3: TAGAZA Village

4. ENV Station 4: AGATARA Village

5. ENV Station 5: New Global Atomic Camp
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April 2022 results
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May 2022 results
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ANNEX II: RESULTS OF THE EXTERNAL GAMMA AND BETA RADIATION
DOSE ASSESSMENT

@



LIST OF STATIONS OF MONITORING RADIOLOGY

OF

THE ENVIRONMENT

1. ENV Station1: Global Atomic Camp (Life Base)

2. ENV Station 2: Mine Site

3. ENV Station 3: TAGAZA Village

4. ENV Station 4: AGATARA Village

5. ENV Station 5: New Global Atomic Camp

85
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Results External exposure assessment from June 2021 to August 2021

’

REPUBLIQUE DU NIGER

Fraternité = Travail — Progres ¥ Dg LA

PRESIDENCE DE LA REPUBLIQUE HALTE AUTORITE NIGERIENNE

T A LENERGIE ATOMIQUL
LABORATOIRE DE DOSIMETRIE EXTERNE

PERIODE DE SURVEILLANCE : JUIN-JUILLET —-AOUT 2021
INSTITUTION BENEFICIARE : GLOBAL
IDENTIFICATION DES DOIMETRES DOSES INTERPRETATION
No EN DESIGNATION | NUMERO | ENREGISTREES
\ Sy

Hipt 07y | Hpi 1oy
| Station | 3053 74994 | 753.64 |
2 Station 2 3046 1037,9 | 13163 1
3 Station 3 3043 363,37 | 550.88 1
4 Station kit 62682 | 11479 1

NB - si la dose est inférieure & 100 LSy quiest Ia dose le seuil drenregistrement © elle estéguivalente 4 zero.

téporiv d'i clation sultats
Cat L&
La résultat du contedle est conforme aux normes ou régles de séeurité actugllement en vigueur,
atégorie 1l
Le résultat du controle indique un dépassement des normes ou régles de sécurite, mais suns
conséquence pour |a séeurité des travailless,
Catégorie [11 .
Le résultat indique 1n dépassement des normes ou régles de sécurité, qui devra faire 'objet dune

surveillance particuliere jusqu’au retour & la situation nermale,

KANE ISSA

E



Results External exposure assessment from September 2021 to November 2021

REPUBLIQUE DU NIGER

oL

/‘/ '\\

- \ { 1
. .&gg NE 5/.
B il /
Fratersité = Travail — Progrés ) D LA B

PRESIDENCE DE LA REPUBLIQUE HAUTE AUTORITE NIGERIENNE
A UENERGIE ATOMIOU)

LABORATOIRE ne DOSIMETRII:. EXT[‘,R&E

W_LLSEPTFMBRE-OGOBRENOVEMBR!-‘ 2021
INSTITUTION BUNEFICIARE : GLOBAL URANIUM
IDENTIFICATION DES DOIME TRES TDOSES INTERPRETATION
No DESIGNATION NUMERGO | ENREGISTREES
EN USy
H0.07) [ Hi 10}
1 Stathot 1 1651 436206 43626 11
2 Staton 1632 39136 (29126 |1
3 Station 3 1518 88143 | 88143 |1
4 Station 4 1544 $02.11 | so02.01 |
3 Statlon & 1313 15566 | 45500 |1
3 Station & 1526 3344,7 | 33447 |1

NB :si L dose est inférieure & 100 1Sy qui est Ly dose le souil d'enregistrement . elle est &quivalente & zéro,

‘inte i sult
Catégorie 1 :
Le résultat du contrdle est conforme aux sormes ot régles de séeurité netueliement en viguedr.

Le sésultat du controle indique un dépassement des ronmes op régzles e séourite, mals sans conséquence
pour la séotirite des trayailieurs.

C I:

Le résubtat indicue to dépassement des normies ou régles de securité, qui devra faire "objet d'une
surveillanee particulier fusqu’su retour 4 L sitaation normale.




Results External exposure assessment from December 2021 to February 2022

UL LU LT
v ‘e

e,
‘1'. -
:.; - = kJ'
- v
= \ J -
% HANEA
Fraernilé — Trivall — Prosrdy ~"£o‘;‘ ‘,i“.‘
PRESIDENCE DE LA REPUBLIQUE HAUTE AU 1ORITE NiGERIEANE
SO SIOROR ALTESERGH ATtovn ¢

LABORATOIRE DE DOSIMETRIE EXTERNE

Période de surveillance : [écembre - Janvier — Fevr 2021 Et 2022

Nom de organisation - GLOBAL ATOMIC CORPORATION

LES RESULTATS BRUIS DF LA SURVEILLANCE ENVIRONNEMENTALE

(N | Stations o [ Numeros des. i en micro stevert | i en micro slevert
dusimeénres
[
[
|
e —— = 1} S— T e |
| Stution | 1268 165 S97
2 Stution 2 0741 534 [313
| i - | —_— s
3 Station § 1273 o0 77 |
—_ ——s——— el i Jo— o — =
4 Station 4 0308 | 60 | 102
5 Station s ' e 529 - isyg

Chef service dosimétrie

MR ISSA KANE

E




Results External exposure assessment from March 2022 to May 2022

REPUBLIQUE DU NIGER i
’ | £\
& = 4 “-,’
I N )
- "
‘% HANEA .cf
Fratienitd - Frovil - Progees oq.""r'oi A
PRESIDENCE DE LA REPUBLIQUE HALTE ALTORITY NiGERIANE
e ALENERGH AToMion

LABORATOIRE DE DOSIMETRIE EXTERNE
Période de surveillance : Mars- 4vril Mai 2022
enede de surveillance

Nom de Porganisation GLOBAL ATOMIC ¢ ORPORATION

LES RESULTATS BRUTS DELASURVEILLANCE ENVIRONNEMENTALF

N* [ Stations T [Numéros des - Tii mﬁﬁ«ﬁw—mmnﬁﬁkﬁ
dusiméires
|

I === { - oo
b [ Seation 1 ) = 1276 [383 L e el
|3 stition > 2

12 [Sttion2 i — =2 - (e ———
3 Station 3 3079 |9 134

4 Station 4 u719 | 343 7. =

8 Swtions 30063 108 - ey '
_— — ——h ]

Chef service dosimérrie

MR ISS A KANE

E




ANNEX IlI: RESULTS OF RADIOLOGICAL ANALYSES OF
GROUNDWATER

@



LIST OF WATER SAMPLING POINTS

. INALAMANE village borehole Sample
identification: ALG2105-303

. TAGAZA village borehole Sample
identification: ALG2105-304

. Drilling Camp Global Atomic (Base Life)
Sample ID: ALG2105-305

. FORACO Dirrilling Sample identification:
ALG2105-306

. AGATARA village borehole Sample
identification: ALG2105-307

. INBAKATAN village borehole Sample
identification: ALG2105-308

. Global drilling ELAGOZAN- ISAKANAN
Sample identification: ALG2105-309

. Drilling of a Tuareg individual next to the tar pit
Sample ID: ALG2105-310

. Drilling Ex Camp FORACO Sample
identification: ALG2105-311

@



Results of radiological analysis of Global Atomic borehole water (base camp)

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 63200 Vénissieux

Laboratoire Environnement et Dosimétrie (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempe

Rapport d' Essais Page 1/ 2
Edité le . 04/06/2021
ALG2105-305-V1

A I"attention du chargé d'affaire Frédénc SARRADIN
Pour le client GLOBAL ATOMIC CORPORATION

DIN
Koira Kano Nord
- NIAMEY
NIGER

Le rapport etabli ne concerne gue les echantilions soumis 3 'essal tels qu'ils ont éte requs. I comporte 2 pages.

ALGADE désengage sa responsabilité sur les données fournies par le client (belié dchantillon, date «f |lieu de prélévement ot volume préleve
e cas écheant).

La reproduction de ce rapport d'essai n'est autorisse que sous ia forme de fac-similé photographigue intégral,

L'accréditation du COFRAC de ka compé des lab pour les seuls essals couverts par I'accreditation,

identifiés par fe symbole ¥,

Les parametres sousdraites sont identifies par (")

Identification Echantilion | ALG2105-305 N*® d'affaire | GLATO 60

Identification dossier : ALG21-445 Référence Contrat © ALGC20-58
Libelié Echantilion Client -~ N°EE10

Matrice . Eau propre

Date de prélévement = 27/03/2021 Date réception faboratoire = 21/05/2021
Lieu de prélévement - Forage Camp Global Atomic (Base vie)

: . A
Analyse réalisee par © ALG-SST

Potassium 40 (*) [T Byl 0.000 00 20082029 Cakul
Analyse réafisée par @ LAE

Activito alpha globale 087 Byl 024 00 01082001 Compieal & gax fropaimionns NFEN IS0 10704 1

Activite bela globaie n24 Byl noe 008 010652021 Compteur & gaz fropartmnnet NF EN 10 10708 1
Analyse réalisée par ©: METAUX

Potassium dissous () o6 mgA K+ 270052001 ICPIAES aprés fllrabon NE EN 18O 11885 1
ABSENCE DU LOGO COFRAC
1 L'absence du logo Cofrac provient d'un defal de mise en analyse par rapport au prélévement supériour aux exigences normatives,
Expression des résultats |

Si A est inférieur ou ¢gal & SD ators le résultat est exprimé sous la forme : < SD
Si A>SD alors le resultat est exprimé sous la forme : ATU(A)
Avec SD ! Seuil de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargie associée a A

Francis BEREIZIAT

Technicien de Laboratoire %

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - Tél (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
S.AS nu capits! de 996 200 Eurcs - R C.5 Limoges B 382 321 745 - Svet 383 321 746 00015
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Results of radiological analysis of the water from the former FORACO camp

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 59200 Vénissieux

Laboratoire Environnement et Dosimétrie (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempe

Rapport d' Essais Page 1/ 2
Edité le - 04/0672021
ALG2105-311-V1

A I' attention du charge d'affalre Frédéric SARRADIN
Pour le client GLO AL ATOMIC CORPORATION

IN
Koira Kano Nord
. NIAMEY
NIGER

Le rapport établi ne conceme que les schantilons soumis & Fessai tats quils ont &1 regus. |l comporte 2 pages,

ALGADE désengage 5a responsabilits sur les données fournies par le client (libellé échantilion, date #t Beu de pré) ot prélevéd
le cas écheant).

La reproduction de ce rapport d'essal n'est autorisée que sous la forme de fac-simile photographique intégral.

L'accréditation du COFRAC atteste de |a pe des lab ires pour les seuls essais couverts par laccréditabon,

idontifiés par le symbaole 9,

Les parametres sous-traités sont identifiés par {").

Identification Echantiion : ALG2105-311 N* d'affaire - GLATO 60

Identification dossier © ALG21-445 Référence Contrat = ALGC20-58
Libellé Echantilion Client . N°EE20

Matrice . Eau propre

Date de prélévement = 27/03/2021 Date réception laboratoire | 21/05/2021
Lieu de prélévement - Forage Ex Camp Foraco

Résultats Unité 9 Méthode ‘Norme  cofrac

Analyse réalisée par | ALG-SST

Potassium 40 (*) 0022 Bgt 0008 G038 FBOS202  Caleu
Analyse réalisde par | LAE

Aztivite alpha globale 1.05 Bat 02 005 OING20Q1 Compleur & goz proporiconel NF EN IS0 10704 1

Activito beta globala nar hat on oor 010052031 Compleur i gas progoriornel NF ENI1SO 10T 1
Analyse réalisée par | METAUX

Potassium dissous (*) 07 gl Ke 2706001 ICPAEE apros $hanon NF ENISO 11888 1
ABSENCE DU LOGO COFRAC
1 L'adsance du lege Cofrac provient d'un délal ¢o mise on analyse par rappon ay prélévemant sup aux Bxig! r ath

Expression des résultats :

Si A estinférieur ou égal & SD alors le résuitat est exprimé sous fa forme | < SD

S| A>SD alors le resultat est exprimé sous 1a forme : AZU(A)

Avec SD : Seuil de décision, LD : Limite de détection, A : Activite, U(A) | Incertitude élargie associée 4 A,

Francis BEREIZIAT

Technicien de Laboratoire %

ALGADE

Avenue du Brugeaud - B7250 Bessines-sur-Gartempe - Tél. (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
SAS au capital de 266.200 Euros - R.C.S Limoges B 383 321 746 - Sywet 338 321 748 00015
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Results of radiological analysis of the FORACO borehole water

Laboratoire d'Analyses Envwonmmmset (LAE)
4 avenue Jean Moulin - 9200 V.

Laboratoire Environnement et Dosimétne (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempe

Rapport d' Essais Page1/ 2
Edité le - 04/06/2021
ALG2105-306-V1

A I attention du charge d'affaire Frédenc SARRADIN
Pour le client GLOBAL ATOMIC CORPORATION

DIN
Koira Kano Nord
- NIAMEY
NIGER

Le rapport établi ne concerne que les schantilons soumis & I'essal tels quiits ont 846 requs. Il comporte 2 pages.

ALGADE désengage sa responsabilitd sur les donades fournies par le cllent {libellé échantiion, date et lieu do prohd ot vol pré
le cas échéant).

La reprod de ce rapport d'essal n'est autorisée que sous ia forme de tac-simile photographique intégral.

Laccréditation du COFRAC atfeste de ln o ey [ab s pour les seuls essais couverts par f'accréditation,
identifiés par e symbole #,

Les paramétres sous-traités sont Identifiés par {*).

Identification Echantilion - ALG2105-306 N* daffaire : GLATO 60

Identification dossier - ALG21-445 Référence Contrat = ALGC20-58
Libellé Echantiflon Client © N"EE12

Matrice . Eau propre

Date de prélévement . 27/03/2021 Date réception laboratoire = 21/05/2021
Lieu de prélévement - Forage Foraco citernage

052 o4 QUDAI0Z1  Complew & gaz proporionnal NE EN 180 10704 1
0 oon oUORTO Compleur & gaz proportionnel NFEN IS0 10704 1

?
g
{
12

Potassium disscus {*) ase s Ke 2052021 ICPINES spoda Tluwion NF EN 180 11885 1
ABSENCE DU LOGO COFRAC

1 L'absance du loge Cofrac provient J'un caial 4o mise an analyse Rar rapport au proley SLDoY BN 0xIgH

Expression des résultats :

Si A est inférieur ou égal & SD alors le résultat est exprimé sous la forme : < SD
SI A>SD alors le resultat est exprimé sous la forme : AzU(A)
Avec SD : Seuil de décision, LD : Limite de détection, A : Activité, U(A) : lneot_utude élargie associée 4 A,

Francis BEREIZIAT

Technicien de Laboratoire &

A LGADE

Avenue du Brugeaud - 57250 Bessines-sir-Gartempe - Tél. (33) 05 55 60 50 DO - Fax (33) 04 55 60 50 59
5.A'S ou capital de 996 200 Euros - R.C.S Uimoges 8 380 221 746 - Srot 389 321 746 00015
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Results of radiological analysis of the GLOBAL ELAGOZAN-ISAKANAN borehole

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 68200 Vénissieux

Laboratoire Environnement et Dosimétne (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Garlempe

Rapport d' Essais Page 1/ 2
Edité le : 04/06/2021

ALG2105-309-V1
A |' attention du charge d'affaire Frédéric SARRADIN
Pour e client GLOBAL ATOMIC CORPORATION
DIN
Kaoira Kano Nord
- NIAMEY
NIGER
Le rapport #tabli ne que les échantillons soumis & I'easal tels quiits ont é1é recus. |l comporte 2 pages,
ALGADE désengage sa responsabililté sur les donndes foumies par b client (uedld dchantiion, date of lieu de prélé ot vol pride
e cas écheant).
La reproduction de ce rapport d'essal n'est autorisée que sous ta forme de tac-similé photographique Intégrad,
L'accréditation du COFRAC de la e des laboratoires pour les seuls essals par I éd
dentifios par le symbole ¥,
Les paramétres sous-traités sont identifiés par (*).
Identification Echantillon = ALG2105-209 N® d'affaire - GLATO 60
Identification dossier = ALG21-445 Référence Contrat @ ALGC20-58

Libellé Echantillon Client . N°EE17

Matrice - Eau propre

Date de préléevement = 27/03/2021 Date réception laboratoire = 21/05/2021
Lieu de prélévement - Forage Global Elagozan-lsakanan

Mnalyse réalinée par © ALG-SST
Potassium 40 (*) co22 Bot 0009 aos JE0E2021 Cadeun
Analyse réalisde par . LAE
Activile alpha glcbale 1.26 Byt 0.34 o4 01062021 Compoour & gaz peaponionned NF EN 180 10704
Activito beta globale 020 Haot o o0on OVOBR021 Comgtieur & gaz proportonnm N EN IS0 1070
Analyae réalisde par : METAUX
Potassium dissous (%) 0.7 mi K 27062021 ICFIAES aprés Titraton NF EN 180 11585
ABSENCE DU LOGO COFRAC

1 L'absence du ogo Cofrac proviont d'un ¢dlal 06 Miso on anatysa Par rappeor au prolvemon supdnour aux 00geNces NOMaves

Expression des résultats :

Si A est inférieur ou égal & SD alors le résultat est exprimé sous la forme ; < SD

Si A>SD alors le resultat est exprimé sous la forme | AZU(A)

Avec SD : Seuil de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargie associée 4 A,

Francis BEREIZIAT

Technicien de Laboratoire &

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gantempe - Tél (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
5.A.5 ou captal do 896 200 Euros - R.C.S Limoges B 389 321 746 - Syot 349 321 746 C0015




Results of radiological analysis of water from a private well in TAGAZA

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 68200 Vénissieux

Laboratoire Environnement et Dosimétne (LED)

5 Avenue du Brugeaud - 87250 B

sur-Gartempe

Rapport d' Essais Page 1/ 2

Edité le ' 04/06/2021
ALG2105-310-V1

A |' attention du chargé d'affaire Frédéric SARRADIN

Pour le client GLOBAL ATOMIC CORPORATION
DIN

Koira Kano Nord

- NIAMEY
NIGER

Le rapport #tabli ne concerne que les échantillons soumis & I'easal tels quiils ont été recus, || comporte 2 pages,
ALGADE désengage 34 responsabililé sur les donndes foumies par b client (uedlh dchantiion, date of lieu de prélé wt vol P

e cas écheant).

La reproduction de ce rapport d'essal n'est autorisée que sous ta forme de tac-similé photographique Intégrad,

L'accréditation du COFRAC des |
dentifios par le symbole ¥

Les paramétres sous-traités sont identifiés par (*).

de la e

ires pour les seuls essals

par '

Identification Echantillon = ALG2105-310
Identification dossier ~ ALG21-445
Libellé Echantillon Client | N°EE18

N® d'affaire - GLATO 60
Référence Contrat © ALGC20-58

Matrice - Eau propre
Date de prélévement = 27/03/2021 Date réception laboratoire = 21/05/2021
Lieu de prélévement - Forage d'un particulier Touareg a cbté du goudron
! m l‘h &
Mnalyse realisée par @ ALG-SST
Potassium 40 (") Coa7 Bot 0000 a0 2021 Cateut
Analyse réalisée par © LAE
Activile alpha glcbale 637 Byt (R} ) 003 01062021 Compoeur & gaz propanionned NF EN 180 10704 1
Activite beta globale 0D Hgh oo ooy O8N0 Compteur & gaz praporionnm NP EN IS0 1070 1
Analyse réalisds par : METAUX
Potassiumn dissous (*) 15 mgA Kr 062021 ICFIAES apis Tivaton NF EN 180 11585 1
ABSENCE DU LOGO COFRAC

1 L'absenco du ogo Colrac proviont d'un ¢olal ¢a Mise en anatysa Par rapeon au provemont SUPANewr aux 0X0ZeNcas NOMAIves

Expression des résultats :

Si A est inférieur ou égal & SD alors le résultat est exprimé sous la forme ; < SD
Si A>SD alors le resultat est exprimé sous la forme | AZU(A)
Avec SD : Seuil de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargie associée 4 A,

e

Francis BEREIZIAT
Technicien de Laborataire

A LGADE

Averue du Brugeaud - 87250 Bessines-sur-Ganempe - Tél (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
5.A5 ou captal do 896 200 Euros - R.C.S Limoges B 389 321 748 - Syot M0 321 746 00015




Results of radiological analysis of the AGATARA village borehole

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 69200 Veénsseux

Laboratoire Environnement et Dosimétne (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempe

Rapport d' Essais Page 1/ 2
Edité le - 04/06/2021
ALGZ2105-307-V1

A I attention du chargé d'affaire Frédéric SARRADIN

Pour le chent GLOBAL ATOMIC CORPORATION
DIN

Kaira Kano Nord

- NIAMEY
NIGER

Lo capport élabli ne que les échantillons soumis & Nessai tels quiils ont é1é regus. Il comporie 2 pages.
ALGADE ddsengage sa responsabilith sur les dannées fournies par le client (Huelld schantiion, date of Beu de prélévement ot volume prdleve

le cas écheant).

Larep de ce rapport dessal nest autarisée que sous la Torme de fac-simile photographique integeal,
L'aceréditation du COFRAC de ln pé des lob ires pour ey seuls essals couverts par accréditation,
Identifids par ke symbole ¥,
Les paramétres sous-traités sont identifiés par {*).
Identification Echantillon : ALG2105-307 N* d'affaire | GLATO 60
Identfication dossier = ALG21-445 Référence Contrat @ ALGC20-58

Libellé Echantillon Client - N*EE15

Matrice . Eau propre
Data de prélévemant = 27/03/2021 Date réception laboratoire = 21/05/2021

Lieu de prélévement © Forage du vilage de Agatara

T Résultats: Unité \ s mite de ‘Méthode” Nodne S ,

Analyse realisee par © ALG-SST

Potassium 40 {*) 00zs BaY sole 0018 28052021 Cateul
Analyse réalisés par - LAE

Azlivits alpha globale 27e Bat 074 003 oVDS2021 Compteur & gaz proportiocesl NF EN 120 10704 1

Activite bata globale ™ Bt 0w nos OUDEI6IY Compieur & gaz propothiones! NI EN 180 10704 1
Analyse réalisde par - METAUX

Potassum dissous |*) 08 g Ky ATL021 ICPIAES apebs Steaton NF EN (80 11886 1
ABSENCE DU LOGO COFRAC
1 L'absence du logo Cofrac pravient d'un ddlal ce msa on analyse par rappoet au aréldvement SUPGNGUr aUX 8XIgences noematives.

Expression des résultats :

Si A est inférieur ou égal 4 SD alors |e résultat est exprimé sous la forme : <SD

SI A>SD alors le resultat est exprimé sous la forme : A*U(A)

Avec SD : Seuil de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargie associce a4 A,

Francis BEREIZIAT

Technicien de Laboratoire &

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - T&. (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
5.A.S ou copital de 996.200 Euros - R.C.5 Limoges 5 385 321 746 - Sirot 383 321 746 00015
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Results of radiological analysis of the borehole of the village of INBAKATAN

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 59200 Vénissieux

Laboratoire Environnement et Dosimétrie (LED)
Avenue du Brugeawd - 87250 Bessines.sur-Garlempe

Rapport d' Essais Page 1/ 2
Edité le - 04/0672021
ALG2105-311-V1
A I' attention du chargé d'affalre Frédéric SARRADIN
Pour le client GLO AL ATOMIC CORPORATION
IN
Koira Kano Nord
- NIAMEY
NIGER
Le rapport établi ne que s Schantilons soumis & Fessai tets quils ont 848 regus. |l comporte 2 pages,

ALGADE désengage 5a responsabisitd sur les données fournies par le client (libellé dchantilion, date ot Beu de prélévensent ot volume préleve
le cas écheéant).

La reproduction de ce rapport d'essal n'est autorisée que sous la forme de fac-simile photographique intégral,

L'accréditation du COFRAC atteste de |a peé des lab ires pour les seuls sssais couverts par Naccreditabion,

idontitiés par le symbole ¥,

Les parametres sous-traités sont identitiés par (7).

Identification Echantiion : ALG2105-311 N* d'affaire - GLATO 60

Identification dossier = ALG21-445 Référence Contrat = ALGC20-58
Libellé Echantilion Client . N°EE20

Matrice . Eau propre

Date de prélévement = 27/03/2021 Date réception laboratoire : 21/05/2021
Lieu de prélévement - Forage Ex Camp Foraco

~ Paramitre Résultats Unité: Méthode - ‘Norme  cofrac

Analyse réalisée par | ALG-SST

Potassiam 40 (") 0022 Bat 0008 G036 ZB052020  Caleud
Analyse réalisde par | LAE

Astivite alpha globale 1.05 Bqt 0z 005 o1 1 & goz prep NF EN1S0 10704 1

Activito beta globala oy hat on Qor o 1 (= »gns ‘nei NFENI1SO 107 1
Analyse réalisée par | METAUX

Potassium dissous (*) 07 A Ke 2T ICPIAEE apros Shason NF EN IS0 115888 1
ABSENCE DU LOGO COFRAC

1 L'adsence du loge Cofrac provient d'un ¢dlal de mss on analyse par rappor au préfdvemant sup aux BXIg! r

Expression des résultats :

Si A estinférieur ou égal &4 SD alors le résuitat est exprimé sous fa forme | < SD

S| A>SD alors le resultat est exprimé sous la forme : AZU(A)

Avec SD : Seuil de décision, LD : Limite de détection, A : Activite, U(A) : Incertitude élargie associée a A,

Francis BEREIZIAT

Technicien de Laboratoire &

ALGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - Tél (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 56
SAS au capital de 366.200 Euros - R.C.S Uimoges B 333 321 746 - Swot 336 321 746 00015

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - Tél, (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
S.AS au capital da 996,200 Euros - R.C.S Limoges B 389 321 746 - Sirct 389 321 746 00015




Results of radiological analysis of the borehole of the village of INALAMANE

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 59200 Vénissieux

Laboratoire Environnement et Dosimétrie (LED)
Avenue du Brugeawd - 87250 Bessines.sur-Garlempe

Rapport d' Essais Page 1/ 2
Edité le - 04/0672021
ALG2105-311-V1
A I' attention du chargé d'affalre Frédéric SARRADIN
Pour le client GLO AL ATOMIC CORPORATION
IN
Koira Kano Nord
. NIAMEY
NIGER
Le rapport établi ne que s Schantilons soumis & Fessai tets quils ont 848 regus. |l comporte 2 pages,
ALGADE désengage 5a responsabisitd sur les données fournies par le client (libellé dchantilion, date ot Beu de prélévensent ot volume préleve
le cas écheant).
La reproduction de ce rapport d'essal n'est autorisée que sous la forme de fac-simile photographique intégral,
L'accréditation du COFRAC atteste de |a peé des lab ires pour les seuls sssais couverts par Naccreditabion,
idontitiés par le symbole ¥,
Les parametres sous-traités sont identitiés par (7).
Identification Echantiion @ ALG2105-311 N* d'affaire - GLATO 60
Identification dossier © ALG21-445 Référence Contrat © ALGC20-58

Libellé Echantilion Client . N°EE20

Matrice . Eau propre

Date de prélévement = 27/03/2021 Date réception laboratoire : 21/05/2021
Lieu de prélévement - Forage Ex Camp Foraco

FParrate Résultats:  Unité - “\a" 5%d“: , othode - Nooms: | coleo)
: dtecin Ia macura fome st
(4 3 o EALISS -

R Umk2 o

Analyse réalisée par | ALG-SST

Potassium 40 (*) 0.022 Bat 000e G036 ZB052020  Caleud

Analyse réalisde par | LAE

Activite alphn globale 1.05 Bqt 0z 005 o1 1 & goz prep NF EN1S0 10704 1

Activito beta globala oy hat on Qor o 1 (= »gns ‘nei NFENI1SO 107 1

Analyse réalisée par | METAUX

Potassium dissous (7) 07 i Ke 2T ICPIAEE apos Sason NF EN IS0 115888 1

ABSENCE DU LOGO COFRAC

1 L'adsence du loge Cofrac provient d'un ¢dlal de mss on analyse par rappor au préfdvemant sup aux BXIg! r

Expression des résultats :

Si A estinférieur ou égal &4 SD alors le résuitat est exprimé sous fa forme | < SD

S| A>SD alors le resultat est exprimé sous la forme : AZU(A)

Avec SD : Seuil de décision, LD : Limite de détection, A : Activite, U(A) : Incertitude élargie associée a A,

Francis BEREIZIAT

Technicien de Laboratoire &

ALGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - Tél (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 56
SAS au capital de 366.200 Euros - R.C.S Uimoges B 333 321 746 - Swot 336 321 746 00015
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5.A.5 au capital de 896,200 Euros - R.C.5 Limoges B 388 321 746 - Sret 389 321 748 00015




Results of radiological analysis of TAGAZA village borehole water

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 59200 Vénissieux

Laboratoire Environnement et Dosimétrie (LED)
Avenue du Brugeawd - 87250 Bessines.sur-Garlempe

Rapport d' Essais Page 1/ 2
Edité le - 04/06/2021
ALG2105-311-¥1

A I' attention du charge d'affalre Frédéric SARRADIN
Pour le client GLO AL ATOMIC CORPORATION

IN
Koira Kano Nord
- NIAMEY
NIGER

Le rapport établi ne conceme que bes Schantilfons soumis & fessai lefs quils ont 85k regus. || comporte 2 pages,

ALGADE désengage sa responsabilith sur les données fournies par le client (libelié dchantillon, date ot Few de pré ot pré
le cas écheéant).

La reproduction de ce rapport d'essal n'est autorisée que sous la forme de fac-simile photographique intégral,

L'accréditation du COFRAC atteste de |a pé des lab ires pouf les seuls essais couverts par Faccréditabon,
idontitiés par le symbole ¥,

Les paramétres sousAraités sont Identitiés par (7).

Identification Echantiion @ ALG2105-311 N* d'affaire - GLATO 60

Identification dossier © ALG21-445 Référence Contrat - ALGC20-58

Libellé Echantilion Client . N*EE20

Matrice . Eau propre
Date de prélévement = 27/03/2021 Date réception laboratoire ;| 21/05/2021

Lieu de prélévement - Forage Ex Camp Foraco

Potassium 40 (") 00z Bgt 0008 G068 8050 Caleul

Analyse réalises par | LAE
Activite alpha globale 105 Bagt 0 005 o1ne202 Compdeur & goz propomiconal NF EN IS0 W07
Activito beta globala axr bat on Qor oo Compleur & gas propodiornel NF ENISO 107

Potassium dissous () 07 g Ko 2TRENAT  ICPIAEE apos fhason NF EN IS0 11888
ABSENCE DU LOGO COFRAC

1 L'adsance du loge Cofrac provient d'un ¢dlal do mss on analyse par rappor au protd O4r ALK BXIG ati
Expression des résultats :

Si A estinférieur ou égal & SD alors le résuitat est exprimé sous fa forme : < SD
S| A>SD alors le resultat est exprimé sous ia forme : AZU(A)
Avec SD: Seull de décision, LD : Limite de détection, A : Activite, U(A) : lnoegtnude Clargle associée a A,

Francis BEREIZIAT

Technicien de Laboratoire &

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - Tél (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 56
SAS au capital de 366.200 Euros - R.C.S Uimoges B 333 321 746 - Swot 336 321 746 00015
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APPENDIX IV: SOIL ANALYSIS RESULTS
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Result Soil Analysis Sample ES01

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Maulin - 69200 Vénisseux

Laboratoire Environnement et Dosimétne (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Garfempe

Rapport d' Essais Page1/ 1
Edité le - 19/08/2020
ALG2008-47-V1
A I attention du chargé d'affare Frédérnc SARRADIN
Pour le client GLOBAL ATOMIC CORPORATION
Koira Kano Nord 8P 10.539
NIAMEY NIGER
Le rapport établi ne ne que les échantillons is & l'esaal tels qu'ils ont éé regus. Il comporte 1 page.
ALGADE dé gage su P DAILG Sur les données Tournies par ke client (Ibellé dchantition, dote ot lieu de prélé ot vol prétové
le cas echeant).
La rep clion de ce rapport d'essal n'est autorisée que sous la forme de fac-simile photographique integral.
L'accréditation du COFRAC de ln pé des lab pour les seuls essals couverts par 'sccréditation,
Identiliés par 1o symboke #

Leos parameétres sous-traites sont identifiés par (*).

Identification Echantiion = ALG2008-47 N*® d'affaire . GLATO 60
Identification dossier © ALG20-654 Réfarence Contrat - ALGC20-58
Libellé Echantillon Client = ESO1
Matrice . Sols
Date de préiévement | Date réception laboratoire = 31/07/2020
o s T
S 'l"i «* WO
Aanaly e ée par | LAE
Uranium total 170 mgig Ma 051 100 TDE2NI0  ICPMS apris mindenlsation st Mihade inbene
micro-ondes

Expression des resultats :

Si A estinférieur ou égal & SD alors le résultat est exprimé sous la forme : < SD

Si A>SD alors le resultat ost exprimé sous la forme : AtU(A)

Avec SD : Seull de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargie assocliée a A.

Francis BEREIZIAT

Technicien de Laboratoire h

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Ganempe - Tél (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
5.A.S au capital do 896200 Euros - R.C.S Limogos B 386 321 746 . Sirot 289 321 746 00015
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Result Soil Analysis Sample ES02

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 88200 Vénissieux

Laboratoire Environnement et Dosimétrie (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempe

Rapport d' Essais Page 1/ 1
Edité le . 19/08/2020
ALG2008-48-V1

A I' attention du charge d'affare Frédéenc SARRADIN

Pour le client GLOBAL ATOMIC CORPORATION
Koira Kano Nord BP 10.538
NIAMEY NIGER

Le rapport &tabll ne quie les Schantilons is & Fessal tels quiils ont été regus, Il comporte 1 page.

ALGADE désengage sa P Difitd sur les o fournies par le cliont (libelld dchantilion, date ot Heu de prélévemant ot volume prélevé
le cas échéant),

La rep de ce rapport d'essa n'est autorisee que sous la forme de fac-zimile photog egral

L'accréditation du COFRAC de la pé des laboratoires pour los seuls essais couveris par I'sccréeditation,

14 par e symbaole #,
Les paramétres sous-traites sont identinés par (*).

Identification Echantillon - ALG2008-48 N° d'affaire = GLATO 60
Identification dossier - ALG20-654 Référence Contrat - ALGC20-58
Libelté Echantillon Client . ES02
Matrice = Sols
Date de prélévement Date réception laboratoire = 31/07/2020
Anafyse réalisée par @ LAE
Uranium sotal 1 686 mgikg NS 05 100 14082020 WCPIAS sprdes ke nlanabion aus Mélbode inlurre
mcra-ondes

Expression des résultats ;

Si A est inférieur ou égal 3 SD alors le résultat est exprimé sous la forme : < SD

Si A>SD alors le resultat est exprimé sous la forme : A*U(A)

Avec SD : Seull de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargie associée a A.

Francis BEREIZIAT

Technicien de Laboratowre ﬁ

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Garnempe - Tél (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
S5.A S au capital de 996.200 Euros - R.C.S Limogos B 389 321 748 - Sxot 389 321 746 00015
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Result Soil Analysis Sample ES03

Laboratoire d'Analyses Envircnnementales (LAE)
4 avenue Jean Moulin - 89200 Vénisseux

Laboratoire Environnement et Dosimétrie (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempe

Rapport d' Essais Page 1/ 1
Edité le : 19/08/2020
ALG2008-49-V1
A 1" attention du chargé d'affaire Frédéric SARRADIN
Pour le client GLOBAL ATOMIC CORPORATION
Koira Kano Nord BF 10.539
NIAMEY NIGER
Le rapport &abh ne ne que les chantitlons is & 'essal tets qutils ont été regus. || comporte 1 page,
ALGADE désengage sa responsabilité sur les données fournies par le client (Iibelié dchantillon, date ot lleu de prél ot volume pré
le cas écheant).
La reproduction de ce rapport d'essal n'est autorisee que sous ka forme de fac-simile photogr o
L'accréditation du COFRAC de la i des lab i pour les seuls i par "accreditation,
Identitiés par le symbola ¥,

Les paramétres sous-traites sont identifiés par {*).

Identification Echantillon : ALG2008-49 N" d'affaire : GLATO 60

Identification dossier - ALG20-654 Référence Contrat -~ ALGC20-58
Libellé Echantillon Client . ES02

Matrice = Sols

Date de prélévement Date réception laboratoire = 31/07/2020

Analyse réalisée par : LAE

Urarmum total 428 mgey ME 128 100 14042020 ICPAS apris lcan aux M e
micro-onces

Expression des résultats @

Si A estinférieur ou égal & SD alors le résultat est exprimeé sous la forme : < SD

Si A>SD alors le resultat est exprimé sous la forme : AzU(A)

Avec SD : Seull de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargle associée a A.

Francis BEREIZIAT

Technicien de Laboratoire ﬁ

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - Tél. (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
5.A.S au capital do 896,200 Euros - R.C.S Uimoges B 389 321 748 . Siwrot 389 321 748 00015
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Result Soil Analysis Sample ES04

Laboratolre d’Analyses Environnementales (LAE)
4 avenue Jean Moulin - 83200 Vénissioux

Laboratoire Environnement et Dosimétrie (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempa

Rapport d' Essais Page 1/ 1
Edité le : 19/08/2020
ALG2008-50-V1

A |' attention du charge d'affalre Frédénc SARRADIN

Pour le client GLOBAL ATOMIC CORPORATION
Koira Kano Nord 5P 10.539
NIAMEY NIGER

e rapport #abll ne concerns que b=y schantillons soumis b 'essal tels qu'its ont #4& regus, Il comports 1 page.

ALGADE dé gage sa P abilité sur les données fournies par le client (libellé échantillon, date et lieu de prélévement ot volume pedlevd
le cas écheant).

La reproduction de ce rapport d'essal n'est autorisée que sous la forme de fac-skmile p o o

L'accréditation du COFRAC de In e des lab ires pour les seuls i par I ditation,

IdentinNégs par te symbole #,

Les parameétres sous-raités sont identifiés par (*).

Identification Echantillon @ ALG2008-50 N® d'affaire | GLATO 60
Identification dossier : ALG20-654 Référence Contrat - ALGC20-58
Libellé Echantillon Client | ESO4
Matrice - Sols
Date de prélévement Date réception laboratoire = 31/07/2020
Nerme.
lyse réslisée par - LAE
Uramnum totad Q99 mgeg ME - a48 FADS20X ICPMAS st o adon s M Inturne
micro-ondes

Expression des résultats ©
Si A est inférieur ou égal 3 SD alors le résultat est exprimé sous la forme : < SD

Si A>SD alors le resultat est exprimé sous la forme : A*U(A)
Avec SD : Seull de décision, LD : Limite de détection, A : Activité, U(A) ! Incertitude élargie associée a A.

Francis BEREIZIAT

Technicien de Laboratowra h

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - Tél {33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
5.A.5 ou capital do 986.200 Euros - R.C.S Limoges B 380 321 746 - Srot 349 321 748 00016
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Result Soil Analysis Sample ES05

Laboratolre d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 68200 Vénissieux

Laboratoire Environnement et Dosimétrie (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempe

Rapport d' Essais Page 1/ 1
Edite le . 19/08/2020
ALG2008-51-V1
A ' attention du chargé d'affare Frédaric SARRADIN
Paour le client GLOBAL ATOMIC CORFPORATION
Kaira Kano Nord BP 10,539
NIAMEY NIGER
Le rapport &tabli ne ne que les dchantillons & Pessal tels quiils ont &té regus. Il comporte 1 page,

ALGADE d gage sa resp bidité sur les donndes fournies par le cilont (libellé dchantilion, date ot Feu de prédvement ot volume prideved
le cas échéant).

La reproduction de ce rapport d'essal n'est autorisée que sous ka forme de fac-simile photographigue intégral.

L'accraditation du COFRAC de la e des latk ires pour les seuls essals couverts par Faccraditation,

Identifiés par o symbole #.

Les paramétres sous-traies sont identifies par (*).

Identification Echantillon = ALG2008-51 N°® d'affaire . GLATO 60

Identification dossier - ALG20-654 Référence Contrat - ALGC20-58
Libellé Echantillon Clent . ESOS

Matrica - Sols

Date de prélévement Date réception laboratoire = 31/07/2020

Uranium total 00 mglg ME nen 100 102020 PSS upoen i M et

Expression des resultats

Si A est inférieur ou égal a SD alors le résultat est exprimé sous la forme ; < SD

Si A>SD alors le resultat est exprimé sous la forme : AxU(A)

Avec SD : Seull de décision, LD : Limite de détection, A : Activite, U(A) : Incertitude élargie associée a A.

Francis BEREIZIAT

Technicien de Laboratoire ﬁ

A LGADE

Avenue du Brugeaud - B7250 Bessines-sur-Gartempe - T&l (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
S.AS au copital de 996,200 Euros - R.C.S Limoges B 386 321 746 - Srot 380 321 746 00015
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Result Soil Analysis Sample ES06

Laboratoire d'Anatyses Envirannementales (LAE)
4 avenue Jean Moulin - 69200 Véniss:

Labaratoire Environnement et Dosimétrie (LED)
Avenue du Brugoaud - B7250 Bessines-sur-Gartempe

Rapport d' Essais Page i/ 1
Edité le | 19/08/2020
ALG2008-52-V1

A ' attantion du chargé d'affaire Frédéance SARRADIN

Pour le client GLOBAL ATOMIC CORPORATION
Kowa Kano Nord BP 10.539
NIAMEY NIGER

Le rapport £tabli ne concerne que les échantillons soumis & 'essal tels qu'its ont été regus. i comporte 1 page,

ALGADE désengage sa responsabilité sur les données fournies par le client (libefié dchantilion, date ef lieu de p nt ot prélk
le cas écheant).

La reproduction de ce rapport dessal n'est autorisée que sous la forme de fac-simile photographique integral.

L'accréditation du COFRAC atteste de la pé des ires pour les seuls essais couverts par 'accradiation,
Identifiés par 1o symbale ¥,

Les parameétres sous-traités sont identifiés par (7).

identification Echantilion @ ALG2008-52 N*® d'affaire - GLATO 60

Identification dossier - ALG20-654 Référence Contrat - ALGC20-58
Libellé Echantillon Client . ESOS

Matrice = Sols

Date de prélévement = 20/03/2020 a 00hD0 Date réception laboratoire = 31/07/2020

Uranium total <09 mgihg M - Qa8 TANAR0 ICPANS wpres theary ek A nlurrs
mcro-ondes

Expression des résultats ©

Si A est inférieur ou égal & SD alors le résultat est exprimeé sous la forme : <SD

Si A>SD alors le resultat est exprimé sous la forme : AtU(A)

Avec SD : Seull de décislon, LD : Limite de détection, A : Activité, U(A) : Incertitude élargie associée a A,

Francis BEREIZIAT

Technicien de Laboratoire h

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Ganempe - Tél. (33) 05 55 80 50 00 - Fax (33) 05 55 60 50 59
SAS ou capital do 996.200 Euros - R.C.S Umogos 8 383 321 746 - Sirot 389 321 746 00015
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Result Soil Analysis Sample ES07

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 69200 Vénissieux

Laboratoire Environpement et Dosimétne (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gardempe

Rapport d' Essais Page 1/ 1
Edite le - 18/08/2020

ALG2008-53-V1
A I' attention du charge d'affare Frédénc SARRADIN
Pour le client GLOBAL ATOMIC CORPORATION
Koira Kano Nord BP 10,6539
NIAMEY NIGER
Le rapport établi ne que les dchantiflons is @ lessal tels qu'ils ont 848 regus, Il comporte 1 page,
ALGADE GAge S resp. bilité sur les données fournies par le client (libellé échantilion, date et leu de préke ot préieve
o cas échéant).
La reproduction de ce rapport d'essal n'est autorisee que sous la forme de fac-simile photographique integral.
L'accréditation du COFRAC de la e des lab ires pour les seuls essais couverts par Faccréditation,
Kentifiés par 1o symbole ¥,
Leos paramétres sous-raltés sont identilés par {*).
Identification Echantiion - ALG2008-53 N® d'affaire . GLATO 60
Identification dossier © ALG20-654 Référence Contrat © ALGC20-58
Libelie Echantilion Client . ES07
Matrice = Sols
Date de prélévement | 20/03/2020 & 00h0O Date réception laboratoire  31/07/2020

Analyse réalisée par - LAE

Uranwm total < oo mgh NS - 408 TANE2020 ICPMAS upekos trunbralisabion uux Mook ihlutre
Mioro-onoes

Expression des résultats :

Si A est inférieur ou égal @ SD alors le résultat est exprimé sous la forme : < SD

Si A>SD alors le resultat est exprimé sous la forme : AxU(A)

Avec SD : Seull de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargle associée a A,

Francis BEREIZIAT

Technicien de Laboratoire &

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - Tal (33) 05 55 60 50 00 - Fax {33) 05 55 60 50 59
S.A.5 ou copital do 956.200 Euros - R.C.S Limoges 8 389 321 746 . Siret 389 321 746 00015
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Result Soil Analysis Sample ES08

Laboratolre d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 69200 Vénissieux

Laboratoire Environnement et Dosimétnia (LED)

Avenue du Brugeaud - 87250 Bessi sur-Gartempe

Rapport d' Essais Page 1/ 1

Edite le : 19/08/2020

ALG2008-54-V1
A I' attention du charge d'affaire Fredenc SARRADIN
Pour le client GLOBAL ATOMIC CORPORATION
Koira Kano Nord BP 10,539
NIAMEY NIGER

Le rapport #abli ne ne que les dchantillons & Pessal (el quiils ont &té regus. Il comporte 1 page,

ALGADE d gage sa P bilité sur les donndes fournies par le cilant (libellé échantilion, date ot Reu de préldvemant ot volume prédevd
le cas échéant).

La reproduction de ce rapport d'essal n'est avtorisée que sous ka forme de fac-similé photographique intégral.

L'accraditation du COFRAC atteste de la compétence des laboratoires pour les seuls essais couverts par Faccraditation,

Identifiés par e symbale #.

Les paramétres sous-traes sont identifies par (*).

Identification Echantillon = ALG2008-54 N°® d'affaire . GLATO 60
Identification dossier - ALG20-654 Référence Contrat - ALGC20-58
Libellé Echantillon Client . ESDO8
Matrica - Sols
Date de prélévement = 21/03/2020 a 0DOhDD Date réception laboratoire = 31/07/2020
yse réalisée par : LAE
Uranium total 150 mglg NS a8 100 VRO ORI upa win 4 tctin
Morn-ondes

Expression des resultats :

Si A est inférieur ou égal a SD alors le résultat est exprimé sous la forme | < SD

Si A>SD alors le resultat est exprimé sous la forme : AU(A)

Avec SD : Seull de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargie associée a A.

Francis BEREIZIAT

Technicien de Laboratoire ﬁ

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - T&l (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
S$.A.S au copital do 996200 Euros - R.C.S Limoges B 3806 321 746 - Srot 388 321 746 00015
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Result Soil Analysis Sample ES09

Laboratoire d'Analyses Environnementales (LAE)
4 avenue Jean Moulin - 69200 Vénissieux

Laboratoire Environnement et Dosimétne (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempe

Rapport d' Essais Page 1/ 1
Edité le : 19/08/2020
ALG2008-55-V1

A I'attention du chargé d'affaire Fradanc SARRADIN

Pour le chent GLOBAL ATOMIC CORPORATION
Koira Kano Nord BP 10,539
NIAMEY NIGER

L= rapport étabili ne que les éch I s A Vessal tels quiils ont 18 regus. || comporie 1 page.

ALGADE désengage sa responsabilité sur les donndes foumies par le client (libellé échamtifion, date et lleu de préd ot prélové
e cas echéant).

La reprodi de ce rapport d'essal n'est autorisee que sous la forme de fac-simile photographique Intégral.

L'sccriditation du COFRAC atteste de (a Ppé des lab ires pour les seuls essals par 1

iontifies par le symbole ¥,

Les paramétres sous-traités sont identifiés par {*).

Identification Echantilfon = ALG2008-55 N°® d'affaire | GLATO 60
Identification dossier © ALG20-654 Reéférence Contrat - ALGC20-58
Libellé Echantillon Client .| ES09
Matrice = Sols
Date de prélévement = 21/03/2020 a 00H00 Date réception laboratoire - 31/07/2020
Vl“'%‘::’
yse ré par @ LAE
Urarmum total 20 gy ME 0.8 Ton 14082020 ICPIME apris allon uux wheenu
mcro-ondes

Expression des résultats ©

Si A est inférieur ou égal & SD alors le résultat est exprimeé sous la forme : < SD

Si A>SD alors le resultat est exprimé sous la forme : A2U(A)

Avec SD : Seull de décision, LD : Limite de détection, A : Activité, U(A) : Incertitude élargle associée a A.

Francis BEREIZIAT

Technicien de Laboratoire ﬁ

A LGADE

Avenue du Brugeaud - 87250 Bessines-sur-Gartempe - T&l (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
S.A.S nu capital do 966200 Euros - R.C.§ Limogos B 389 321 748 - Sirot 388 321 746 00015
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Result Soil Analysis Sample ES10

Laboratowre d'Analyses Environnementales (LAE)
4 avenue Jean Mauln - 69200 Venissieux

Laboratogre Environnement et Dosimétrie (LED)
Avenue du Brugeaud - 87250 Bessines-sur-Gartempe

Rapport d' Essais Page 1/ 1
Edité le - 1010812020
ALG2008-56.Y1

A attention du charpd d'affare Freddric SARRADIN

Pour le ciant GLOBAL ATOMIC CORPORATION
Kaira Kano Nord BP 10.538
NIAMEY NIGER

Le rapport éabli ne concerne que les échantilons sowmis & Nessal tels quils ont & regus, | comporte 1 page,

ALGADE désengage sa ilite sur les doamdes foarmies par e cliont {libelld dchantilon, date #1 lieu de préldvement ot volusme prédeve
fe cas echeant).

La reproduction de ce rapport dessal n'est autorisee que sous |3 farme de fac-simie photographeque intégral.

L'sccréditntion du COFRAC afleste de la compétence des aboratoires poar les seuls sssals couverts par accréanation,
identifiés par le symbole #,

Les paramétres sous-traltes sont identifiés par ().

Identification Echantiion : ALG2008-56 N® daffaire : GLATO 60

|dentification dossier = ALG20-854 Reférence Contrat = ALGC20-58
Libsllé Echantiion Client | ES10

Matrica . Sols

Date de prélavement = 21/03/2020 a 00h00 Date réception laboratoire = 31/07/2020

gy S 105 100 TAOS00  ICPMAS aprba anhirmation wex . MO It
MCID-onae

Uranium total 550

Expression des résultats ;
Si A est inférieur ou égal 4 SD alors le résultat est exprimé sous fa forme : < SD

Si A>SD alors le resultat est exprimé sous la forme : A2U(A)
Avec SD:&ullamm.w:andoMmA:Acm.utl\_);lneonimm.lssod“in.

Francis BEREIZIAT

Technicien de Laboratore %

ALGADE

Avenue du Brugaaud - 87250 Bessines-sur-Gartempe - Tél, (33) 05 55 60 50 00 - Fax (33) 05 55 60 50 59
S.AS au capeal de 566,200 Euros - R.C.5 Limoges 8 353 321 746 . Swot 3838 321 746 00015
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