




























































































































































































































































































Since the consequences of a transport accident could result in significant localised
contamination with radioactive uranium product, an emergency plan and response system
will be required to mitigate and remediate the consequences of such accidents.

Transport accidents and their radiological impacts will be included in the Prospective
Safety Assessment of the operation.

12.12. The Appointment of Staff to | mplement the Radiation Protection Function
Suitably trained, qualified and experienced staff will be recruited to implement the RPP.
The staff will include Radiation Safety Officers (RSOs) and Radiation Protection
Monitors (RPMs), as well as support staff that will assist in administering the system.

Given the limited size of the operations, it is intended that the RSO will aso carry out the
functions of the Radiation Waste M anagement Officer.

12.13. Document Control

All radiation protection related documents will be organised through a formal auditable
documentation control programme. The radiation protection related documents will pass
through a forma, documented, auditable interna review programme and will be
approved by the Project Manager and the Environmental, Health and Safety Manager and
appropriate Specialists.
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13. STAKEHOLDER ISSUES AND COMMUNICATION

13.1. Communication with the Public

The general public obtains the majority of its knowledge of radiological issues from
media reports which tend to sensationalise the issue of uranium mines and radiation. The
Vaencia Management recognises the importance of open communication with the public
and realizes that the mine operator is required to drive the process of public
communication.

The Vaencia Management is committed to developing a forum for communication with
the public living close to the Project. The Vaencia Management will investigate the
optimal method of communication in conjunction with the National Regulator and other
interested parties (e.g. other uranium producers). The forum will communicate progresses
on the Project, the development of the RPP and the results of the monitoring programmes
in amanner that is relevant to the local population.

An information brochure was compiled in May 2007 to inform the public about the
radiation aspects of the Project. These pamphlets have been distributed at the Vaencia
Exploration Camp, Forsys Metals Corp Offices in Toronto, Canada, Westport Resources
Namibia Offices in Windhoek, and during the Public Meetings held in Windhoek,
Usakos, Arandis, Walvis Bay and Swakopmund in April and December 2007.

13.2. The Assessment of the Cumulative Impacts from the Regional Uranium
Operations

Public concerns have been raised regarding the cumulative radiologica impacts arising
from the Rdssing and Langer Heinrich Uranium Mines and from the proposed Vaencia
and Trekkopje operations.

Particular concern has been raised regarding the dispersion of airborne radioactive
particulates and the potential contamination of the Khan and Swakop River catchments
with radionuclides seeping from the tailings into the groundwater. Additional issues have
been raised regarding the dispersion and erosion of materials from tailings dams situated
near old watercourses.

The Valencia Management is committed to investigate the mechanism by which the
cumulative impacts from al operations can be quantified and then communicated to the
public in a transparent manner. The matter will be addressed through the National
Regulator and the Namibian Chamber of Mines.

14. THE RADIOLOGICAL IMPACTS OF THE VALENCIA
URANIUM PROJECT AND THEIRMITIGATION

14.1. Introduction

The Vaencia Uranium Project will be a very low grade uranium mine with a relatively
small radiological footprint, compared to Rossing Uranium Mine. The Vaencia Uranium
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Mine will comprise a significantly smaller operation producing on average gpproximately
1,200 tonnes of U30g each year compared to the production at Réssing Uranium Mine of
approximately 4,500 tonnes per year.

The projected average U3Og ore grade a the Vaencia Uranium Mine is 0.013%
compared to an average grade of 0.06-0.08% at the Langer Heinrich Uranium Mine and
an average grade of 0.034% at the RGssing Uranium Mine. The average uranium grade at
the Vaencia operations is therefore significantly lower (~2.5 to 5 times) than that at other
Namibian Uranium Mines.

As aresult of the lower grade, the potential radiological impacts arising from the mining
operations, tailings and waste dumps, ore stockpiles and the open pit will in all
probability be significantly lower at the proposed Valencia Mine compared to the Langer
Heinrich and Réssing Mines.

Since the uranium grades in the Vaencia ore are significantly lower and the scale of
operations are smaller, the radiological impacts arising from the tailings dump and the
open pit which remain at the end of the lifetime of the Project will aso be significantly
lower than larger higher grade uranium mines such as Réssing Uranium.

However, the potential occupational radiological impacts in the concentrate area of the
plant will be similar to the other uranium mines which a so produce uranium concentrate.

14.2. The Impact Assessment M ethod

The assessment method was developed by Digby Wells and Associates (DWA 2007).
The method examines the significance of the assumed impacts assuming no mitigation
and then compares these impacts to the impacts in a mitigated situation. The impacts are
examined and ranked in terms of their duration, spatial dimension, severity, consequence,
probability and significance.

The assessment model has been modified for the radiologica impacts by expressing the
severity of the impact in terms of the potential doses that could accrue to workers and the
public.

The severity rankings for workers and the public are indicated in Table 27.

Table 27: Severity rankings for workers and the public.

Severity Ranking | Workers(mSv) | Public (mSv)
5 >50 >1
4 >20<50 >0.25
3 5-20 >0.1
2 1-5 0.01-0.1
1 <1 <0.01

The dose estimates arising from the identified impacts are based upon persona
experience with the South African gold and uranium mining industry over the last 25
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years. The low uranium grades at Vaencia are comparable to the grades exploited by the
South African uranium producers over the last 60 years.

The potentia radiologica impacts have been identified and assessed for al stages of the
lifetime of the Project. The impacts during the operating phase were assumed to be for 25
years and the impacts after closure are assumed to endure for several thousand years
(Ranking: 5).

The severity of the impacts has been assessed in a worst-case manner due to the lack of
quantitative information available at this stage of the Project.

The spatial scale of impacts to the workers will be within the site fence (Ranking: 1) as
the radiation doses are accrued within the site.

The spatia scae of most of the impacts to the public will be limited to the site fence, or
to local areas within a few kilometers of the site due to the rapid dilution and dispersion
of the gaseous and particul ate emissions from the site.

Regional impacts on the public are unlikely, however, it has been pessimistically
assumed that in the case of a mgor flood across the dte, that radioactive materia or
contaminated water could be washed into the Khan River resulting in a regiona impact
(Ranking: 3). A similar spatia ranking was assigned should a mgor fire at the uranium
plant and product store break out and result in the release of the maximum uranium
inventory from the site in the form of aradioactive and chemically toxic plume.

The percentage significance of each impact is ranked in order to identify those of high
significance. A simple three-stage ranking scale (low, medium and high) is used as
indicated in Table 28.

Table 28: The Significance Rankings for the Impact Assessment.

Ranking Threshold Limits
High 67-100
Medium 34-66
Low 1-33

The possible mitigation methods are for the most part commonly applied methods used in
uranium mines to keep doses ALARA and which could be readily applied to the Vaencia
Uranium Project if required.

The identified impacts and the possible mitigation methods for the
exploration/construction, operational, and decommissoning/remediation/closure/post-
closure phases, as well as under abnormal conditions, of the proposed Vaencia Uranium
Mine are summarised in Tables 29 to 32.
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14 3. Positive | mpacts

Although the uranium will be removed from the ore body and exported, resulting in a
dlightly lower (~25%) total inventory of radioactive material at the site, this is not
regarded as a positive radiological impact compared to the situation prior to mining.

The operation will result in the uncovering of the ore body which will act to increase the
local background radiation levels as the operation progresses and the pit becomes larger
and deeper and as increasing quantities of tailings, ore and waste materials accumulate on
the surface.

Therefore, no positive radiological impacts have been identified for this Project.
14.4. Negative Impacts

14.4.1. Impacts during the Exploration and Construction Phases

During the exploration and construction phases the negative impacts are insignificant
(Low Ranking) due to the limited activities and quantities of radioactive materiasthat are
handled. The mgjority of the construction activities will occur in areas that have very low
radiation levels.

All the unmitigated impacts were ranked as Low. The exploration phase will result in
exposure of the drilling and survey crews to some additional ionising radiation associated
with the ore samples that are removed in the cores; limited inhalation exposure will occur
during dry percussion drilling; as well as the higher background radiation doses occurring
in localised areas on the ore body. The dose assessment carried out on these workers
(Alara Consultants 2007b) confirms that these doses are well below 1 mSv per annum.
Due to the limited nature of the drilling operation, the public exposures at the site fence
will beinsignificant. In addition, the site accessisrestricted and logged.

The construction phase covers the period up to just before the ore body is uncovered and
exposed. During the construction phase, the site will be prepared for the operations. The
great maority of the construction will take place well awvay from the area of the ore body
and the occupationa radiation doses are expected to be well below 1 mSv per annum.

As the baseline survey progresses through 2008, additional information will be gathered
as input into the Safety Assessment for the construction workers and the public.

14.4.2. Impacts during the Oper ational Phase: Occupational
The operational phase is assumed to start as soon as the ore body is uncovered and
extends up to a point just prior to closure of the operations.

A number of significant occupational impacts were identified during this stage of the
operations. The significance of the unmitigated impacts to the workers arising from the
operations was dl in the Mid- to Upper Medium Ranking. In the absence of any
mitigation measures, it is quite possible that workers in the dry section of the uranium
plant (caciner and product packing area) could be exposed to doses exceeding 20 or 50
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mSv per annum. In addition, workers who enter into vessels to clean and maintain
equipment could a so be exposed to doses exceeding the annual occupational limits.

The above areas and activities are therefore of critica importance in terms of
implementing the required engineered and administrative controls measures. After
suitable mitigation it should be possible to reduce the average occupational exposuresin
these areas to below 5 mSv per annum.

In the remaining areas of the operation, the unmitigated doses could exceed 5 but will be
less than 20 mSv per annum. The implementation of engineered and administrative
control measures will ensure that the average dose for these workers will be well below 5
mSv per annum.

More detailed information on the severity of the occupationa impacts will be obtained
from the source term characterisation and the Prospective Safety Assessment of the
operations that will be carried out in 2008. This data will then be used to determine the
appropriate mitigation measures.

14.4.3. Impacts during the Oper ational Phase: Public
In the absence of any mitigation measures it is assumed that the public dose could exceed
the facility limit of 0.25 mSv per annum.

The significance of the unmitigated impacts to the public arising from the operations was
al in the Mid- to Upper Medium Ranking. During the operational phase, the public living
near to the site will be exposed to radon gas, particulates and contaminated groundwaters
from the tailings, waste rock and ore, as well as the calciner stack.

Although quite rare, powerful flash floods can occur in the area and this could result in
the movement of radioactive materials from the plant, stockpiles and dumps into areas
outside the site such as the Khan River.

The required mitigation measures would focus on the progressive covering of the tailings
as the Project moves forward in order to reduce the radon gas and dust emissions.
Another important mitigation is the siting of the plant, tailings dump and stockpiles
relative to the natural watercourses and run-off paths in the area. These facilities must be
located well away from the possible path of floodwaters. This aspect is of particular
importance when considering the long-term stability of the tailings and waste rock dumps
in the post closure period.

144.4. Impacts during the Decommissioning, Rehabilitation, Closure and Post
Closure Phases: Occupational

A number of significant occupational impacts were identified during this stage of the
operations. The significance of the unmitigated impacts to the workers arising from the
operations was al in the Mid- to Upper Medium Ranking. The most significant impact
will arise during the dismantling of the uranium plant. Workers will come into regular
contact with the inside of heavily contaminated vessels. In addition, the use of oxy-
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acetylene cutters on contaminated parts of the plant may give rise to significant inhaation
EXPOosUres.

In the absence of any mitigation measuresit is quite possible that workers dismantling the
uranium plant could be exposed to doses exceeding 20 or 50 mSv per annum. In addition,
workers who enter into vessels to decontaminate equipment could also be exposed to
doses exceeding the annual occupational limits.

The above areas and activities are, therefore, of critical importance in terms of
implementing the required engineered and administrative controls measures. After
suitable mitigation, it should be possible to reduce the average occupationa exposures
during dismantling to below 5 mSv per annum.

1445. Impacts during the Decommissioning, Rehabilitation, Closure and Post
Closure Phases: Public

The significance of the unmitigated impacts to the public arising during these phases was
al in the Mid- to Upper Medium Ranking.

During these phases the public living near to the site will be exposed to radon gas,
particulates and contaminated groundwaters from the tailings dump, open pit and waste
rock dumps.

The unmitigated, exposed tailings will eventually result in the dispersal of radioactive
materia throughout the loca environment and the contamination of local and possibly
regiona watercourses. In the post closure phase additional exposure could result from the
gamma radiation fields arising from the exposed tailings. In addition, local inhabitants
could aso burrow into the tailings and use materials from the tailings in the construction
of dwellings and roads.

The required mitigation measures would focus on the thickness of the tailings cover
required to prevent intrusion and reduce the radon gas, dust emissions and gamma
doserates to the required levels set by the Regulatory Authority.

At the current stage of the Project the precise thickness of the required cover cannot be
predicted.

14.4.6. |mpacts during Accidentsinvolving Radioactive M aterial

A number of scenarios, including fires involving uranium, floods and transport accidents
were identified. The most significant impacts to the public involved the erosion and
dispersion of the unmitigated tailings into local watercourses by flash floods during the
post closure period. The significance of the unmitigated impacts to the workers and the
public arising during these phases were dl in the Mid- to Upper Medium Ranking.

It is possible to mitigate the effects of the fire and transport accidents through engineered
and administrative controls that are already widely used in the industry.
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The most critical aspect to address at this stage of the project is the siting of the tailings
and waste rock dumps in relation to the flash flood watercourses. In order to ensure long-
term stability there must be no possibility of erosion of the structure of the tailings
repository. In addition, the design requirements of the fina covering of the tailings
repository require to be addressed through Prospective Safety Assessments commencing
in early 2008.

14.4.7. Overall Conclusions
The following conclusions are drawn from the prospective impact assessment:
- The Project does not give rise to any positive radiological impacts.

A number of important negative impacts to workers and the public were identified
and their significance was ranked.
Mitigation measures are required to significantly reduce these potential impacts to
workers and the public and to keep doses ALARA during the complete lifecycle
of the Project.
In order to determine the appropriate mitigation measures, the radiological
impacts require to be quantified for all the stages of the Project through the source
term characterisation and a series of Prospective Safety Assessments under
operating and accident conditions.
The key issues to address at an early stage concern the siting and design of the
tailings dump and waste rock facilities in relation to local watercourses and flash
floods.
The design of the tailings repository is required to ensure long-term stability over
a period of severa thousand years and the reduction of radiation emissions to the
levels specified by the Regulatory Authority.
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Table 29: The Radiological Impacts and their Mitigation during the Exploration and Construction Phases.

ENVIRONMENTAL IMPACT SIGNIFICANCE DETERMINATION

Exploration and Construction Phases

I mpact significance Mitigation I mpact significance
before mitigation after mitigation
Activity Impacted | I mpact Method
Groups =
3
Q
E
)
=
29 ~ S 8 ~ | S
= IS el z(8|8 5 IS el > 8|8
28 298| 25|8|8 5 95328 8
= = = = | = = = g
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oi‘gosoe_@.@ = 8338222
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Exploration: Workers Possible N 2111 4 4 | 16 | 21 | Radiation 111] 1 3 1 3 4
p . .
Survey/Drilling expaosure monitoring of
to the
radiation environment
>1 mSv and the
per individual.
annum. Wet drilling.
Safety
Assessment.
Dose records.
Site entry
records.
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Construction: Workers Possible 16 | 21 | Radiation
Excavating exposure monitoring of
Building. to the
radiation environment
>1 mSv and the
per individual.
annum. Safety
Assessment.
Wet drilling.
Doserecords.
Site entry
records.
Exploration: Offsite: Possible 15 | 20 | Sofety
Survey/Drilling | Public expaosure Assessment.
to Wet drilling.
radiation Control over
<0.01 Steentry.
mSv per Entry
annum. records.
Construction: Offsite: Possible 15 | 20 | Radiation
Excavating/Buil | Public expaosure monitoring of
ding. to the
radiation environment.
<0.01 Safety
mSv per Assessment.
annum. Control over
site entry.
Entry
records.
Dust
suppression.
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Table 30: The Radiologica Impacts and their Mitigation during the Operational Phase of the Project.

ENVIRONMENTAL IMPACT SIGNIFICANCE DETERMINATION

Operational Phase - Opencast

I mpact significance Mitigation I mpact significance after
before mitigation mitigation
Activity Impacted | Impact | G Method
Groups =
P E
m
=
® w | = Toll en
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Workinginste | Workers Possible | N 2 1 3 6 4 | 24 | 32 | Locate officesand 1|11 3 |5| 1 5 7
offices and exposure accommodation
livingin site to well away from
accommodation. radiation stockpiles and in the
>1mSv lowest frequency
per wind direction from
annum. the stockpiles.
Confirmatory
monitoring in the
area.
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Workinginthe | Workers Possible 40 | 53 | Designed 1
mine, plant and exposure engineered controls
tailings and to to keep doses
stockpile areas radiation ALARA.
(excludes the >5mSv Implement RPP.
calciner and per OEP status.
product packing annum Designed controls
areas) include-enclosure,
shielding,
ventilation systems,
dust suppression
systems at the mill
and tailings.
Workinginthe | Workers Possible 45 | 60 | Designed 1
caciner and exposure engineered controls
product packing to to keep doses
aress. radiation ALARA.
> 50 mSv Designed controls
per include-enclosure,
annum ventilation systems,
automated drum
filling.
Control room.
Implement RPP.
OEP status.
Maintenance Workers Possible 45 | 60 | Designed 1
activities inside exposure engineered controls
the process. to to keep doses
radiation ALARA.
>50 mSv Implement RPP.
per OEP status.
annum Personal protective
equipment (PPE).
Entry controls and
ingtructions.
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Transporting Workers Possible 28 | 37 | Compliance with 1 6 8
product to exposure IAEA Transport
Walvis Bay. to Regulations.
radiation Driver sdection and
>5mSv training.
per Defined routes and
annum. timetables.
Armed security
escorts.
Enclosed transport.
Implement RPP.
OEP status.
Working
ingtructions.
Emergency kit.
Satnav and satellite
tracking.
Radon and dust | Offsite: Possible 45 | 60 | Safety Assessments. 2 14 | 19
emissionsfrom | Public exposure Environmental
the open pit, to monitoring and
tailings, ore and radiation fenceline
waste, dumps >0.25 monitoring.
and milling mSv per Dust suppression
plant. annum. techniques.
Ongoing
remediation of the
tailings.
Covering the
tailingswith a

radiologically inert
materid.

108




Weater seepage | Offsite: Possible 9 45 | 60 | Safety Assessments. 2 14 | 19
from the Public exposure Designed
tailings, ore and to engineered controls
waste rock radiation (e.g. dry tailings,
dumpsinto the >0.25 impervious layer
groundwater. mSv per benesath tailings,
Contamination annum. grouting of fissures
with and cracks, water
radionuclides. drainage, pumping
and collection
systems).
Groundwater
monitoring.
Groundwater
pumping and reuse
in dust suppression.
Run off/storm Offsdite: Possible 11 33 | 44 | Siteselection for 1 6 8
water moving Public exposure the plant, tailings
acrossthe site to and stockpilesto
and into the radiation ensure that these
Khan River. >0.25 areasdo not lie
Contamination mSv per across old
with annum. watercourses.
radionuclides Designed
from the plant, engineered controls
the water to ensure that storm
retention waters do not come
systems and into contact with
drains. plant or stockpile

areas. Design
criteriarequire
coping with a
maximal credible
cloudburst-flood.
Diversion of storm
water away from
the plant into the pit
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and reuse for dust

suppression.
Calciner stack Offsite: Possible 10 53 | Designed 2 12 | 16
emissions. Public exposure engineered controls
to to keep doses
radiation ALARA.
>1 mSv Designed controls
per include-enclosure,
annum. ventilation systems
and stack filters.
Transporting Offsdite: Possible 8 53 | Compliance with 2 12 | 16
product to Public exposure IAEA Transport
Walvis Bay. to Regulations.
radiation Driver sdection and
>0.1 mSv training.
per Defined routes and
annum. timetables.
Armed security
escorts.
Working
ingtructions.
Emergency kit.
Securetransport
container.
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Table 31: The Radiological Impacts and their Mitigation during Decommissioning, Remediation, Closure and Post Closure Phases

ENVIRONMENTAL IMPACT SIGNIFICANCE DETERMINATION

Decommissioning, Remediation, Closur e and Post Closure Phases

Impact significance before Mitigation I mpact significance after
mitigation mitigation
Activity Impacted | I mpact Method
Groups g
Q
S
m
=
o 0 ol e
g 8 g 2 =g
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Dismantling Worker Possible N 51 1 3| 9|5 |45]| 60 | Designed 2,1|13|6]|1 6 8
plant and exposureto engineered
remediating radiation > controls to
contaminated 50 mSv per keep doses
areas, talings annum. ALARA.
and stockpiles Implement
RPP.
OEP status.
Post closure: Worker Possble N 211 3| 6| 4| 24| 32 | Engineered 1|13 |5]1 5 7
Monitoring exposureto design of the
and inspection radiation >1 tailings cover
of tailings and mSv per and the site
stockpiles annum. clean up levels
will ensure
that annual
doses are
<0.25 mSv per
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annum.

Decommission | Offsite: Possible 9 36 | 48 | Safety 14 | 19
ing, Public exposureto Assessments.
Remediation radiation Environmental
and Closure. >0.25 mSv monitoring
Radon and per annum. and fenceline
dust emissions monitoring.
from the open Dust
pit, tailings, suppression
oreand waste techniques.
dumps and Ongoing
demolition of remediation of
the milling the tailings.
plant. Covering the
tailingswith a
radiologically
inert material.
Post closure: Offsite: Possible 11 44 | 59 | Engineered 16 | 21
Radon, dust Public exposureto design of the
and water radiation tailings and its
emissions. >0.25 mSv cover to ensure
per annum. that annual
doses are
significantly
<0.25 mSv per
annum.
For example
impervious
layer beneath
tailings,
grouting of
fissures and
cracks.
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Post closure:
gamma
radiation.

Offsite:
Public

Possible
exposureto
radiation >
1 mSv per
annum.

11

59

Engineered
design of the
tailings and its
cover to ensure
that annual
doses are
significantly
<0.25 mSv per
annum. For
example
successive
layers of inert
materids
covering the
tailings.

16

21
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Table 32: The Radiologica Impacts and their Mitigation under Accident Conditions

ENVIRONMENTAL IMPACT SIGNIFICANCE DETERMINATION

Accident Conditions

I mpact significance before Mitigation I mpact significance after
mitigation mitigation
Activity Impacte | I mpact Method
d g
Q
Groups £
m
=
% o) K2 X 3 2 X
-8 |8, |&|z8| ¢ v |9 |gzB|8
o e y— e
¢ 3298 |2 58| 8 SEEEE R
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Fireinthecdciner | Offsite Possible N 4 |3 1 8 | 3| 24 | 32 | Safety Assessments. 2211|515 7
or the uranium Public exposure of Design of the plant to
product or storage the public to mitigate fire risksin cable
section. radiation trays.
>0.25 mSv Emergency Plan and
per annum. procedures.
Training of workers.
On site fire fighting
capability and protective
equipment.
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Run off/storm Offsdite: Possible 11 33 | 44 | Sitesedlection for the 1| 6 8

water moving Public exposureto plant, tailings dump and

acrossthe site and radiation > stockpiles to ensure that

into the Khan 0.1 mSv per these areasdo not lie

River. annum. across old watercourses.

Contamination Designed engineered

with radionuclides controls to ensure that

from the plant, the storm waters do not come

water retention into contact with plant or

systems and stockpile aress.

drains. Design criteriarequire
coping with amaximal
credible cloudburst-flood.
Diverson of storm water
away from the plant into
the pit and reuse for dust
suppression.

Accident or fireor | Offsite: Possble 7 28 | 37 | Transport accident safety 2114 | 19

hijack during the | Public exposure of assessments.

transport of publicto Compliance with IAEA

product to Walvis radiation > Transport Regulations.

Bay. 0.25 mSv Driver sdection and

per annum. training.

Defined routes and
timetables.

Armed security escorts.
Working instructions.
Emergency kit.
Emergency plan.
Emergency response
team.

Satnav and satellite
tracking.
Securetransport
container.

Fire fighting equipment
on the truck and escort.

115




Operationa
through to post
closure phase.
Flood resulting in
contamination of
water courses with
radioactive
materials (ore,
tailings and waste
rock).

Possible
contamination of
water with
radionuclides

Offsite:
Public

Possible
exposure of
publicto
radiation
(>0.25 mSv
per annum).

12

48

64

Safety Assessments.
Siting and design of the
tailings facility, stockpiles
and plant well awvay from
old water courses.
Rehabilitated tailings
cover of sufficient
thickness to prevent
erosion.

Flood control mechanisms
to divert water away from
these areas into the open

pit.

12
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