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1 Noise Management Plan 

1.1 Introduction 

The Noise Management Plan is designed to ensure the control and limitation of potential sources of noise 
during the construction, operation and closure phases of the Bisha Project. The plan describes the 
proposed measures that shall be used to protect people and settlements in close proximity to the Project 
from any adverse impacts related to airborne or groundborne noise.  The plan recognises that the 
generation of some noise emissions is inevitable but, nevertheless, sets out a systematic approach for 
noise control, monitoring plans to assess potential effects during construction and operation, and 
monitoring plans for determining the effectiveness of mitigation. 

1.2 Objectives 

The objectives of this Management Plan are to: 
 

¶ Establish Standard Operating Procedures (SOPs) for Bisha construction, operations and closure 
activities; 

¶ Define BMSC requirements and procedures to guide the Project Management Team and other 
project contractors; 

¶ Define targets; 

¶ Define mitigation measures; 

¶ Define roles and responsibilities; and 

¶ Define monitoring and reporting procedures. 

1.3 Scope 

The plan addresses the management of noise during construction, operations and closure associated 
with the Bisha mine. This plan covers all activities that could result in adverse noise through all phases of 
the Project. The management plan includes: 
 

¶ Identification of permissible sound levels; 

¶ Description of baseline noise; 

¶ Implementing noise mitigation measures; 

¶ Developing and implementing noise monitoring plan to verify compliance with relevant 
regulations; 

¶ Employee training awareness; and 

¶ Continuous improvement programme. 

1.4 Regulatory Requirements 

1.4.1 Eritrean Requirements 

Eritrea does not have regulations specifically related to noise levels, but has implemented regulations 
related to environmental management plans. 
 
Eritrean requirements for environmental management plans are outlined in ñNational Environmental 
Assessment Procedures and Guidelinesò Ministry of Land, Water and Environment, March 1999. 

1.4.2 International Finance Corporation Environmental Guidelines 

IFC Environmental Health & Safety Guidelines for Mining sets out the following management strategies 
with regard to noise

1
: 

 

¶ Noise levels at the nearest sensitive receptor should meet the noise guidelines in the General 
EHS Guidelines; 

 

¶ Where necessary, noise emissions should be minimized and controlled through the application of 
techniques which may include: 
 

                                                      
1
 International Finance Corporation. Environmental, Health & Safety Guidelines for Mining. 10 December 2007.  
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o Reduction of noise from drilling rigs by using downhole drilling or hydraulic drilling 
o Implementation of enclosure and cladding of processing plants; 
o Installation of proper sound barriers and / or noise containments, with enclosures and 

curtains at or near the source equipment (e.g. crushers, grinders, and screens); 
o Installation of natural barriers at facility boundaries, such as vegetation curtains or soil 

berms; and  
o Optimisation of internal-traffic routing, particularly to minimize vehicle reversing needs 

(reducing noise from reversing alarm) and to maximize distances to the closest sensitive 
receptors. 

 

¶ For blasting-related emissions (vibration, airblast, overpressure, fly rock), the following control 
and minimization techniques are recommended: 

 
o Mechanical ripping should be used, where possible, to avoid or minimize the use of 

explosives; 
o Use of specific blasting plans, correct charging procedures and blasting ratios, delayed / 

microdelayed or electronic detonators, and specific in-situ blasting tests (the use of 
downhole initiation with short-delay detonators improves fragmentation and reduces 
ground vibrations); 

o Development of blast design, including a blasting-surfaces survey, to avoid overconfined 
charges, and a drill-hole survey to check for deviation and consequent blasting 
recalculations; 

o Implementation of ground vibration and overpressure control with appropriate drilling 
grids; and 

o Adequately designing the foundations of primary crushers and other significant sources 
of vibrations. 
 

IFC General EHS Guidelines
2
 also include procedures for ambient and worker noise management. 

1.4.3 International Good Practice 

EU Directive 2002/49/EC (June 2002) provides a common basis for tackling noise issues. The underlying 
principles are as follows: 
 

¶ Monitoring the environmental problem; by requiring competent authorities in Member States to 
draw up "strategic noise maps" for major roads, railways, airports and agglomerations, using 
harmonised noise indicators Lden (day-evening-night equivalent level) and Lnight (night 
equivalent level). These maps will be used to assess the number of people annoyed and sleep-
disturbed respectively throughout Europe; 

¶ Informing and consulting the public about noise exposure, its effects, and the measures 
considered to address noise; 

¶ Addressing local noise issues by requiring competent authorities to draw up action plans to 
reduce noise where necessary and maintain environmental noise quality where it is good. The 
directive does not set any limit value, nor does it prescribe the measures to be used in the action 
plans, which remain at the discretion of the competent authorities and 

¶ Developing a long-term EU strategy, which includes objectives to reduce the number of people 
affected by noise in the longer term, and provides a framework for developing existing 
Community policy on noise reduction from source. 

 

1.5 Potential Impacts 

Noise impacts will occur in all phases of the Project, with noise being generated from a number of 
sources including: 
 

Road traffic; 

Air traffic; 

Impact equipment (pile drivers, jack hammers, drills, pneumatic tools); 

Stationary equipment (compressors, generators, pumps);  

                                                      
2
 International Finance Corporation. General EHS Guidelines. 30 April 2007.  
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Blasting; 

Materials handling equipment (crushers, concrete mixers, cranes); 

Earth moving equipment (trucks, loaders, dozers, scrapers); and  

Other internal combustion engine powered equipment. 

 
The following represent the greatest potential impacts: blasting operations; the diesel generators in so far 
as they affect the immediate vicinity;  mine haulage trucks; the primary crusher; and the grinding circuit.  
In general, many equipment noise sources will have their own mitigation features implemented by 
manufacturers. 
 
The primary noise receptors for the Project will include the site workers; both when they are on the site 
and when they are in the construction camp.  The nearest village to the Project is Mogoraib which, at 7 
km from the mine, is unlikely to be affected by traffic noise, although blasting could be audible.  These 
receptors are shown in Figure 1 below. 
 

Figure 1: Noise Receptors 

 

 
Note grid lines are on a 5 km spacing 

1.5.1 Construction Phase 

During the construction phase, a higher level of noise is usually tolerated if the duration of works is 
relatively short. Also, the construction stage works are frequently associated with noise mitigation 
measures such as natural topographical obstructions (different ground elevation), which shield 
construction noise.  
Controlling construction noise involves noise level and time restrictions. The shorter the work phase, the 
more likely that a higher level of construction noise will be acceptable. As the length of the construction 
period increases, the tolerable exceedance of the background level is reduced. 

 

Mogoraib Village 

Construction Camp 
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1.5.2 Operations Phase 

During the operations phase, the key issues related to noise concern the ongoing excavation of soils 
involving blasting and earth moving, as well as the use of various crushers, mills and a power plant.  

1.5.3 Closure Phase 

The closure phase will generally involve less noise generation due to the absence of operational 
equipment. Much of the area will be reclaimed with a covering of soil, involving limited use of earth 
moving equipment. 

1.6 Noise Management Procedures 

1.6.1 Construction Phase 

The following procedures shall be adopted by BMSC to minimise the impacts of construction noise: 
 
General 

Develop a noise monitoring programme for the construction phase. 

Schedule noisy construction activities at normal working hours to the extent possible. 

Perform regular inspection and maintenance of construction vehicles and equipment to ensure that 
they have mufflers installed and worn parts are replaced. 

Limit equipment on-site ï only have necessary equipment on-site. 

Reduce power operation ï use only necessary size and power. 

Consider noise barriers, baffles, sound insulation or enclosures for particularly noisy equipment such 
as generators, crushers, grinders, compressor, pumps, gearboxes etc. 

Staff accommodation will be sited away from major noise sources. 

Consider the strategic placement of topsoil stockpiles, so as to create buffer zones between 
operational areas and sensitive receptor locations.  

Road Traffic 
Avoid trucking operations during night-time, where possible. 

During routine maintenance, check that noise abatement devices are in good order (e.g., brakes, 
exhaust mufflers, engine hoods). 

Select vehicles with minimum noise output including tyre noise. 

Air Traffic 
Avoid low altitude flights and restrict air traffic to daytime hours. 

Impact Equipment 

Use of a noise-attenuating jacket around the jackhammer. 

Avoid operating numerous pneumatic tools at the same time and spread operations throughout 
working periods. 

Stationary Equipment 
Position equipment in sheltered locations, e.g. behind an earth berm if possible. 

Keep equipment in good condition. 

Most stationary diesel-powered equipment will be enclosed in insulated buildings. 

Blasting 
Use delays, both surface and down hole. 

Follow approved blasting practices. 

Select time when the environment is least sensitive to noise impact (e.g., daytime hours). 

Materials Handling Equipment 
Place crushers behind engineered or natural berms if possible. 

Maintain equipment in good working condition. 

Turn equipment off when not in use. 
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Mobile equipment will have exhaust muffling maintained at manufacturerôs specifications. 

Earth Moving Equipment 
Where possible, restrict equipment age so only newer, more efficient machinery will operate. 

Operate equipment within specification and capacity (e.g. donôt overload machines). 

Use noise abatement accessories such as sound hood and mufflers. 

Other Internal Combustion Powered Equipment 
Equipment restrictions: use equipment conforming to noise standards. 

Intake and exhaust silencers: ensuring equipment has quality mufflers installed. 

Reduced power option: use only necessary size and power. 

Equipment maintenance: maintain equipment on a regular basis, replace worn parts, lubricate as 
required. 

1.6.2 Operational Phase 

The following procedures shall be adopted by BMSC to minimise the environmental impacts of noise 
during the operational phase: 
 
General 

Comply with established noise limits; a 100m wide buffer along the property perimeter will be 
considered. 

Provide an air inlet silencer and exhaust silencers for combustion engines and other units. 

Utilise sound insulation on equipment and sound barriers around stationary equipment. 

Conduct noise survey at the property line and at the location of critical receptors when the Project 
attains full production capacity and annually thereafter during daytime and night-time hours to confirm 
compliance. 

Road Traffic 
Avoid trucking operations during night-time. 

Select vehicles with minimum noise output including tyre noise, exhaust and compressor/fan noise. 

During routine maintenance, check that noise abatement devices are in good order (e.g., brakes, 
exhaust mufflers, engine hoods). 

Place speed limit for the plant area and on the haul road and use shallow slopes for the haul road. 

Endeavour to fit all mobile equipment with ñsmart alarmsò. Reverse warning alarms are required for 
safety purposes on all mobile equipment operating on a mining site, which adequately alert nearby 
people. 

Educate truck drivers about the characteristics of diesel engines (i.e., that the flat torque 
characteristic allows ascending an incline in a higher gear, which is a less noisy operation). 

Air Traffic 
Avoid low altitude flights. 

Restrict air traffic to daytime hours. 

Impact Equipment 
Use of a noise-attenuating jacket around the jackhammer. 

Avoid operating numerous pneumatic tools at the same time and spread operations throughout 
working periods. 

Stationary Equipment 

Position equipment in sheltered locations, e.g. behind the earth berm if possible. 

Keep equipment in good condition. 

Blasting 
Select time when the environment is least sensitive to noise impact (e.g., daytime hours). 

Monitor blasts and revise blast design, as required. 
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Limit groundborne vibration and minimize air over pressure by taking care in unusual situations e.g. 
corners and geological considerations in blast. 

Adequate stemming of holes. 

Use of downhole initiation with short delay detonators; this improves fragmentation whilst at the same 
time minimises ground vibration which is directly related to Maximum Instantaneous Charge (MIC) 
and not to the total charge in the blast. 

Ensure the correct blasting ratio is obtained; the blasting ratio is a measure of the amount of work 
expected per unit volume of explosives i.e. tonnes/kg. 

Notify nearest residences (if present) prior to the blast. 

Eliminate exposed detonating cord and secondary blasting. 

Restrict blasts to favourable weather conditions (wind and temperature gradient). 

Use hole spacing to ensure that the explosive force is just sufficient to break the ore to the required 
size. 

Perform blasting in depressed pits (normal production practice at Bisha). 

Outdoor Materials Handling Equipment 
Place crushers in sheltered/enclosed locations if possible. 

Maintain equipment in good working condition. 

Turn equipment off when not in use if practicable. 

Use of noise absorbing pads at foundations of vibrating equipment to reduce noise emissions. 

 Earth Moving Equipment 
Where possible, restrict equipment age so only newer, more efficient machinery will operate. 

Operate equipment within specification and capacity (e.g. donôt overload machines). 

Use noise abatement accessories such as sound hood and mufflers. 

Primary Plant Facilities 
Equipment restrictions: use equipment conforming to noise standards. 

Provide building with walls absorbing noise. 

Use of rubber linings on chutes and transfer points. 

Maintain equipment on a regular basis, replace worn parts, lubricate as required. 

Provide diesel plant units with efficient intake and exhaust silencers. 

Restrict use of sirens and reversing alarms to the minimum.  

Use conveyor system with low noise output, paying particular attention to rollers. 

Enclose conveyors where necessary. 

Minimize height which material drops from plant and machinery. 

1.6.3 Transportation Noise During Construction and Operation 

The following measures will be implemented to minimize transportation-related noise impacts: 
 

enforce speed limits in relation to road conditions and on-route communities; 

maintain road surfaces in good repair to reduce tyre noise; 

assure continuous traffic flow to avoid prolonged idling; and 

schedule transportation for daytime hours whenever possible. 

1.7 Roles & Responsibilities 

Overall responsibility for the implementation of this Management Plan shall rest with the Bisha 
Environment Manager who shall report on progress to the Bisha General Manager.  Others with 
responsibility for the implementation of this Management Plan shall include: 
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¶ SENET, as EPCM Contractor, shall be responsible for the integration of these procedures and 
requirements into their operating procedures and plans; 

¶ Bisha Mine Manager shall be responsible for ensuring that these procedures and requirements 
are implemented for all mine operations; 

¶ Bisha Mill Manager shall be responsible for ensuring that these procedures and requirements are 
implemented for all mill operations. 

1.8 Training 

All employees of BMSC and Contractors to BMSC shall be provided with toolbox training in noise 
management.  Additional, specialist training shall be provided to plant operators and key personnel 
involved in activities which involve noisy operations.  Consultation with stakeholder communities should 
be held regularly to determine the success and effectiveness of noise management practices and to 
address any community concerns. This will help to ensure that the amenity of the community is 
recognised and taken into account by the company.  The frequency of these meetings will be agreed with 
the stakeholder communities; but are expected to be monthly at the start of the Project and become less 
frequent as the Project becomes established.  All complaints related to noise will be logged and 
addressed by the BMSC Environment Department.  

1.9 Monitoring & Reporting 

Noise monitoring procedures shall be as follows: 
 

¶ SENET shall report on a monthly basis to the Bisha Environment Manager on the implementation 
of this Management Plan during the construction phase, including: 

o Noise reduction actions undertaken; 
o Noise monitoring undertaken; 
o Maintenance of mobile and fixed plant to reduce noise impact; 
o Non-compliances identified; and 
o Corrective actions planned and undertaken. 

 

¶ Bisha Environment Manager will inspect operations on a monthly basis and will maintain 
appropriate records.   The inspection will include:  

o Evidence of excessive noise; 
o Condition of noise control equipment; 
o Condition of the generators, trucks and primary crushers; 
o Use of ear protection by personnel working in noisy areas; and 
o Compliance with applicable regulatory and corporate requirements. 

 
Monitoring of changes in noise levels within the operational area will be done to ensure that noise levels 
do not increase significantly over the life of the Project and do not breach noise thresholds for ambient 
and worker noise.  It will be done at the same locations and will require establishing representative 
sampling locations to assess the potential effects of noise levels across the site. Any complaints from the 
community should be documented and managed through to resolution. In the event that public complaints 
arise, steps should be taken to investigate the root cause without delay and remedial action should be 
taken to correct the deficiency. Actions should ensure that similar incidents do not occur and should be 
reported to the Bisha Environment Manager as part of the performance reporting process. 
 
 
 
Noise monitoring will be assessed against World Bank Guidelines.  Noise impacts should not exceed the 
levels presented in Table 1 below, or result in a maximum increase in background levels of 3 dB at the 
nearest receptor location off-site.  A map of monitoring locations has been developed by the Environment 
Department. 
 
Table 1  Noise Level Guidelines 
 

 One Hour LAeq (dBA) 

Receptor Daytime 
07:00 - 22:00 

Night time 
22:00 - 07:00 
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Residential; institutional; 
educational 

55 45 

Industrial; commercial 70 70 

 
BMSC will liaise with local communities on noise issues. In the event that noise mitigation measures 
implemented do not reduce noise to acceptable levels at receiving locations, the addition of noise 
treatments to those receiving locations should be investigated. 
 
Hearing tests will be included as part of the worker H&S Programme.  Any hearing loss detected in the 
occupation monitoring programme will be investigated to establish if this has been due to workplace noise 
and actions taken as appropriate. 
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2 Wildlife & Habitat Management Plan 
 

2.1 Introduction 

This Wildlife & Habitat Management Plan is designed to ensure the protection of livestock and wildlife 
habitat and resources surrounding the Bisha Project during all phases of the Project.  The Plan sets out 
methods for avoiding impacts during construction; monitoring to assess potential impacts during 
construction; monitoring plans to determine the effectiveness of mitigation and, if required, mitigation 
works during the operational phase of the Project. 

2.2 Objectives 

The objectives of this Management Plan are to: 
 

¶ Establish Standard Operating Procedures (SOPs) for Bisha construction, operations and closure 
activities; 

¶ Define BMSC requirements and procedures to guide the Project Management Team and Project 
contractors; 

¶ Define plans/measures for impact mitigation; 

¶ Define roles and responsibilities; and 

¶ Define monitoring and reporting procedures. 
 
A map of all habitats within the Project footprint will be produced during the construction phase. 

2.3 Scope 

The plan addresses the management of habitats and wildlife during construction, operations and closure. 
This plan covers all activities that could result in adverse effects on wildlife through all phases of the 
Project. The Noise Management Plan refers to noise issues that could impact wildlife and presents 
mitigation measures to address these. 

2.4 Regulatory Requirements 

2.4.1 Eritrean Requirements 

The Ministry of Agriculture of the Government of Eritrea has promulgated the ñForestry and Wildlife 
Conservation and Development Proclamation No. 155/2006ò that has superseded all rules, regulations 
and provisions of the ñForest and Wildlife Conservation and Development Proclamation No. 192/1980ò 
which was inherited from the Ethiopian Administration in Eritrea. The proclamation empowers the Ministry 
of Agriculture to establish a system of protected areas in the country. 
 

The key elements of Proclamation 155/2006 enable the Government of Eritrea to: 
  

¶ Issue regulations to govern implementation of the proclamation and monitor their implementation 
and enforcement; 

¶ Establish a programme for reforestation and afforestation involving individual, community and 
government initiatives; 

¶ Identify endangered and other indigenous tree and wildlife species which may require specific 
conservation programs and develop such programmes; and 

¶ Enforce this proclamation, establishing a unit for the protection of forestry and wildlife and 
appointing enforcement officers. 

2.4.2 International Finance Corporation Environmental Guidelines 

IFC Performance Standard 6, Biodiversity Conservation is pertinent to the management of domestic 
livestock and wildlife and IFC Environmental Health & Safety Guidelines for Mining sets out the following 
recommendations with regard to wildlife

3
: 

 
Terrestrial Habitat Alteration 
 

                                                      
3
 International Finance Corporation. Environmental, Health & Safety Guidelines for Mining. 10 December 2007.  
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¶ Minimizing the creation of barriers to wildlife movement, providing alternative migration routes 
when the creation of barriers cannot be avoided. 

2.5 Potential Impacts 

Baseline studies have documented 17 mammal, 91 bird, 8 reptile species and 3 amphibian species in the 
Project Area (although many other species may exist as wildlife populations are recovering). Wildlife 
species include two antelope species (Dorcas gazelle and Soemmerringôs gazelle), warthogs, aardvarks, 
ground-nesting birds such as Arabian bustard, guinea fowl and ostrich, birds of prey, wading birds, 
shorebirds, dik-dik, and carnivores such as jackal, hyena and fox.  
 
Potential impacts to wildlife and livestock include: 
 

¶ Habitat loss related to the development of the open pit, waste rock dump, the tailings 
impoundment, the processing plant and other associated Project facilities; 

¶ Disturbance such as noise and vehicle traffic that may affect the movement and behaviour of 
wildlife, including vehicle fatalities; 

¶ Habitat/vegetation loss and alteration; 

¶ Roadways (increased traffic, crossing issues, fragmentation of foraging/migration habitats, noise, 
increased access to remote areas, road strikes/mortality, illegal hunting); 

¶ Dust (deposition on forage/vegetation, visibility); 

¶ Access to Project site and ancillary facilities (fencing, security) including pipelines with roadways; 

¶ Tailings management issues (bird & small mammals ï assuming wet tailings, access); 

¶ Airstrip (similar to roadways ï noise, access to adjacent habitats, crossing issues, dust and air 
emissions on vegetation, bird air strikes); 

¶ Increased wildlife-livestock interactions when competing for remaining rangeland resources in the 
area; 

¶ Access to water resources tailing pond water, disruption of water supply at seeps or wells used 
by wildlife and domestic animals; 

¶ Amphibians and reptiles ï reliance on water present during rainy season for reproduction and 
dispersal;  

¶ Timing of activities (i.e., clearing and grubbing) especially related to migratory and breeding bird 
species. 

2.6 Habitat Protection 

2.6.1 Key Habitat Types 

The Bisha area supports six main habitat types. Each habitat is characterised by the dominant shrub, 
tree, or vegetation species found within the habitat. These include: 
 

¶ Acacia laeta; 

¶ Acacia tortilis; 

¶ Acacia orfota; 

¶ Cadaba rotundifolia; 

¶ Hyphaene thebaica (riverine forest); and 

¶ Aristida mutabilis (open grassland)). 

There are three mammal species that are of management concern in the Project Area:  
 

¶ Dorcas gazelle;  

¶ Soemmerringôs gazelle; and  
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¶ Eritrean warthog.  

Both of the gazelles are identified as vulnerable species due primarily to habitat loss and loss of habitats 
through over-grazing and competition with livestock. The warthog is listed as endangered due to threats 
to habitat from agricultural activities and over-hunting in parts of its range  

2.6.2 Habitat Restoration and Enhancement 

To mitigate the losses associated with habitat removal and alteration, habitat restoration and 
enhancement measures will be implemented. Potential strategies will include: 
 

¶ Mapping and monitoring impacts to habitats within the Project Area, particularly during land 
clearance activities;  

¶ Limiting access by Project personnel to adjacent habitats to reduce potential habitat degradation 
and interaction with wildlife; 

¶ Providing improved habitat areas some distance away from the facility boundary to attract or 
displace wildlife to the newly-enhanced habitat thereby reducing the potential for human-wildlife 
contact; 

¶ Planting of viable forage tree species (i.e., Acacia spp.) away from Project facilities to increase 
potential foraging (i.e. for wildlife and livestock), and animal husbandry opportunities;  

¶ Piloting and implementing a community plantation strategy which will provide both forage and 
community benefits; and 

¶ Applying enhancement measures such as supplemental planting programs to increase the 
agricultural productivity value of existing habitats. 

The schedule for undertaking these activities will be agreed with the local communities, stakeholders and 
government and is envisaged to run throughout the project life. 

2.7 Wildlife Management Procedures 

2.7.1 General Management Techniques 

The following management practices will be implemented: 
 

¶ There will be a no feeding policy for wildlife; 

¶ Where flexibility is possible, mine facilities will be located in unproductive habitat or non-grazing 
areas; 

¶ Fencing will be used to prevent access to areas of the mine unsafe for wildlife, cattle herds or 
herders (such as TMF, pits, WRFs, plant area and active roads); 

¶ Deliberate fires or other burning of vegetation will be strictly forbidden; 

¶ Hazardous materials and wastes will be managed to prevent accidental exposure to wildlife and 
herds; 

¶ All trapping, hunting or disturbance to wild animals will be strictly forbidden; 

¶ All collecting of forest fruits, fibres, medicinal plants and or decorative plants will be prohibited; 

¶ All illegal wood-cutting will be prohibited; 

¶ Smoking will be strictly controlled and limited to designated smoking areas and butts placed in 
sand buckets; 

Noisy activities including road traffic, air traffic, impact equipment (pile drivers, hammers, drills, 
pneumatic tools), stationary equipment (compressors, generators, pumps), blasting, materials 
handling equipment (crushers, concrete mixers, cranes) and earth moving equipment (trucks, 
loaders, dozers, scrapers)  will be managed to minimise potential disturbance to wildlife; 

¶ Any sightings of fauna species of conservation interest will be reported to the Bisha Environment 
Manager; 
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¶ Dust suppression activities will be undertaken on a routine basis to avoid dust disturbance to flora 
and fauna;  

¶ No pets or other animals will be permitted to be brought to the site; 

All organic non-hazardous domestic waste will be stored temporarily in secure (weather-proof) bins, 
designed for this purpose.  The HSEC Department will establish a schedule for domestic waste 
collection which is frequent enough to avoid the build up of odour or attraction of vermin.  

¶ Although the airstrip is not within the main Project Area, it may have an impact on the wildlife and 
domestic animal populations in the area, hence. 

o Runways will be clear at all times when aircraft are landing or taking off.  

o The airport management will ensure large bird nesting and roosting does not occur within 
the vicinity of approach and take-off routes, aircraft parking areas, taxiways and other 
facilities.  

¶ For the tailings pond,  it may be necessary to use additional techniques to prevent wildlife 
incursions: these could include pyrotechnics, catch and release, and distress calls; 

¶ The Bisha mine will not use lethal techniques of bird and animal control, unless it has consulted 
with the Ministry of Agriculture and receives permission to use such techniques. 

2.8 Roles & Responsibilities 

Overall responsibility for the implementation of this Management Plan will rest with the Environment 
Manager who will report on progress to the General Manager.  Others with responsibility for the 
implementation of this Management Plan will include: 
 

¶ SENET, as EPCM Contractor, will be responsible for the integration of these procedures and 
requirements into their operating procedures and plans; 

¶ Bisha Mine Manager will be responsible for ensuring that these procedures and requirements are 
implemented for all mine operations; 

¶ Bisha Mill Manager will be responsible for ensuring that these procedures and requirements are 
implemented for all mill operations. 

2.9 Training 

All employees will be provided with training on awareness of wildlife and habitat management, including 
details of actions to be taken when wildlife of conservation concern is identified.  In addition, special 
instructions will be provided to catering personnel on not feeding wildlife and the secure storage and 
disposal of kitchen wastes.  

2.10 Monitoring & Reporting 

The Environment Manager will maintain updated records on the following: 
 

¶ BSMC will monitor and map habitats within the construction and other land clearance areas; as 
far as possible, a record will be kept of the type of habitat and flora species; where trees are 
removed, the species and tree age/diameters will be logged; 

¶ Wildlife mortalities will be recorded for both the site and on the transportation route (e.g., from air 
strikes, vehicle strikes, shooting (i.e. military or illegal), other sources); 

¶ Wildlife monitoring will be undertaken as the Project progresses and at key locations.  The results 
of the wildlife surveys will be used by the Environment Department to determine the effectiveness 
of mitigation and protection measures.  Monitoring will include the numbers and location of: 

o Large mammals; 

o Birds (including migratory birds); 

o Reptiles (watercourses and TMF); and 

o Domestic livestock. 
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SENET will report on a monthly basis to the Environment Manager on the implementation of this 
Management Plan during the construction phase. The Environment Manager will be responsible for 
record-keeping. 
 
Regular reporting will be undertaken via the monthly SEMS Report that will be prepared and submitted to 
the Bisha General Manager.  Reporting will include: 
 

¶ A summary of activities undertaken during the reporting period; 

¶ Any material deviations or non-compliances to this Management Plan; 

¶ Planned activities during the next reporting period; 

¶ Any other issues of concern. 
. 
Further information on environmental monitoring and reporting requirements and procedures is set out in 
the Monitoring Plan and in the Social & Environmental Management System. 
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3 Non-Hazardous Waste Management Plan 

3.1 Introduction 

The Non-Hazardous Waste Management Plan is designed to ensure the effective collection, storage, 
management and disposal of non-hazardous waste. The plan contains methods that shall be used to 
prevent adverse effects occurring during construction and operations, monitoring plans to assess 
potential effects during construction and operation, and monitoring plans for determining the effectiveness 
of mitigation. 

3.2 Objectives 

The objectives of this Management Plan are to: 
 

¶ Establish Standard Operating Procedures (SOPs) for Bisha construction, operations and closure 
activities; 

¶ Define BMSC requirements and procedures to guide the Project Management Team and other 
Project contractors; 

¶ Define roles and responsibilities; 

¶ Presenting mitigation measures; and 

¶ Define monitoring and reporting procedures. 

3.3 Scope 

The plan addresses the management of non-hazardous industrial and domestic waste. The plan covers 
all activities that could result in the generation of non-hazardous waste and the potential adverse effects 
of non-hazardous waste and domestic waste throughout all phases of the Project. For the purposes of 
this plan, domestic waste is defined as kitchen, biological, and general camp waste; industrial waste 
includes inert bulk wastes other than mining wastes.   

3.4 Regulatory Requirements 

3.4.1 Eritrean Requirements 

Part four of the óManagement of Environmental Quality and Natural Resourcesô of the Environment 
Proclamation, Government of Eritrea, 1996 covers legislation relating to waste management. 
 
In Chapter 1, óEnvironmental Quality Managementô, Article 62 on Waste Management states the 
following: 
 

¶ The import of toxic and hazardous wastes is prohibited. 

¶ Collection, treatment and disposal of waste, including the location and administration of landfills 
and other waste disposal sites, shall be subject to license, permit or approval procedures which 
require prior environmental impact assessment, as provided in part Three, Chapter V of this 
proclamation. 

¶ The Agency, jointly with line ministries concerned and in collaboration with relevant private sector 
entities, shall prepare and propose for adoption standards for:- 

o domestic and industrial waste collection, treatment and disposal; 
o collection, treatment, and disposal of toxic and hazardous wastes. 

¶ Such standards shall ensure that all wastes are collected, treated and disposed of in an 
environmentally sound manner. 

¶ The Agency, jointly with the line ministries concerned, shall develop policies and programmes to 
promote the reduction of amounts of wastes and the recycling of wastes. 

 

3.4.2 International Finance Corporation Environmental Guidelines 

IFC Environmental Health & Safety Guidelines for Mining sets out the following recommendations with 
regard to non-hazardous waste

4
: 

 
General Non-Hazardous Waste 

                                                      
4
 International Finance Corporation. Environmental, Health & Safety Guidelines for Mining. 10 December 2007. pp 8. 
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Recommended practices for the management of household and non-process related industrial waste 
include the following: 
 

¶ Non-hazardous solid waste should be collected for disposal at an approved sanitary landfill; 

¶ External landfills should be audited to ensure appropriate waste management practices. When 
such a facility is not available within a feasible distance, the mine should establish and operate its 
own with appropriate regulatory permits and scientifically defensible studies that can demonstrate 
that the disposal of the hazardous waste will not impact human health and the environment; 

¶ Non-hazardous solid waste should not be disposed of together with waste rock or overburden 
except under exceptional circumstances to be fully documented in the environmental and social 
assessment of the project. 

 
IFC General Environmental, Health & Safety Guidelines sets out the following recommendations with 
regard to non-hazardous waste

5
: 

 
Facilities that generate and store wastes should practice the following: 
 

¶ Establishing a waste management hierarchy that considers prevention, reduction, reuse, 
recovery, recycling, removal and finally disposal of wastes. 

¶ Avoiding or minimizing the generation of waste materials, as far as practicable; 

¶ Where waste generation cannot be avoided but has been minimized, recovering and reusing 
waste; 

¶ Where waste cannot be recovered or reused, treating, destroying, and disposing of it in an 
environmentally sound manner. 

3.5 Waste Hierarchy Approach 

The Project will employ the waste hierarchy approach whereby the first aim will be to reduce the amount 
of waste generated through design, use of approved suppliers for materials, contract arrangements, 
minimisation of over-ordering etc. Under the waste management hierarchy, management options will be 
evaluated in the following sequence to minimise the amount of waste generated for final disposal: 

Reuse: as far as practicable, wastes will be reused. 

Recycle:  There are currently no recycling facilities in Eritrea. Materials or goods that are waste but 
cannot be reused can often be recycled i.e. paper, wood, metal, plastic, and glass; this recycling may 
occur on the site, in the immediate communities or in the region.   

Segregation:  segregation of inert, hazardous and non-hazardous wastes will be carried out.  
Segregation of materials such as wood, metal, plastic and inert materials should be the initial targets 
as this may provide benefits such as cost savings for waste disposal and benefits to the community. 

Recovery: if neither reuse nor recycling can be carried out, materials should be considered for 
recovery as a last resort.   

Send for disposal: where none of the above are practicable the waste can be sent for disposal at 
controlled on-site disposal location. 

3.6 Wastes Produced by the Project 

Typical non-hazardous wastes that will be generated from construction and operations are listed below: 

¶ Domestic Wastes 

o food waste (i.e., any food remains or wastes that have been in direct contact with food 
such as containers, napkins, wrappers); 

o paper and cardboard; 

o some plastics; and 

o general camp and office wastes such as used office supplies, liners. 

¶ Inert Bulk Waste 

                                                      
5
 International Finance Corporation. General Environmental, Health & Safety Guidelines  30 April 2007. pp 47. 
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o Conveyor belts, tyres; 

o Crusher and chute liners, screen elements; 

o Motors, v-belts; 

o Piping and fittings; 

o Rebars; 

o Building and bulk debris, cladding, carpeting, drywall, light bulbs (eexcept in the case of 
mercury vapour/low energy bulbs.  These must be disposed of as per hazardous waste 
requirements), broken glass, insulation and timber; and 

o scrap metals. 

3.7 Waste Management Procedures 

3.7.1 Waste Recycling 

Several of the wastes listed above can be recycled normally, such as: 

¶ paper and cardboard; 

¶ printer and copier cartridges; 

¶ some plastics; 

¶ some scrap metal; 

¶ glass bottles and jars; and 

¶ aluminium and tin cans. 

BMSC will consult with the community on the demand for any recyclable products such as scrap metal, 
cardboard and wood which may have a value or a use locally.  BMSC will also look at commercial options 
for recycling; if recycling facilities are available and accessible on a commercially-justifiable basis, waste 
will be recycled.  If not, waste will be disposed of in accordance with this Management Plan.      

The HSEC Department will identify what waste recycling routes are available to the Project, appoint 
suitable contractors and establish a series of recycling points for glass, paper, cardboard and tin.   
Recycling containers will be clearly labelled and preferably colour-coded. 

For non-recyclable waste, the procedures are documented below. 

3.7.2 Domestic Waste 

¶ Food wastes will be collected from the food waste bins in the accommodations complex, service 
complex, and other facilities and immediately placed and sealed in plastic bins.  

¶ The plastic bins will then be stored in enclosed storage areas before transport directly to the 
incinerator storage area, where they will be fed to the incinerator. 

Burning of hazardous domestic waste will be prohibited at all times. 

All organic non-hazardous domestic waste will be stored temporarily in secure (weather-proof) bins, 
designed for this purpose.   

The Environment Manager will establish a schedule for domestic waste collection which is frequent 
enough to avoid the build up of odour or attraction of vermin.  

The volume of domestic waste material will be highly variable; monitoring will be conducted with the 
use of a Waste Inventory which will take into account any recycled waste materials.  The approximate 
volume of wastes generated will be registered in order to establish a reliable baseline for waste 
minimisation purposes. 

3.7.3 Solid Waste  

This includes all office wastes, concrete, steel, rubble, timber, plasterboard and mixed construction waste.  
These are all classified as non-hazardous.  These will mainly be generated during the operational phase 
with minor amounts generated in the construction and decommissioning phases.  
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¶ Wastes will be segregated at source prior to being transported to the waste storage area on hard-
standing with controlled access.  The site will be installed with an apron and appropriate 
perimeter drainage.  Areas used for loading and unloading will also have suitable drainage 
structures, spill containment and other control equipment.  Suitable protection from rainfall and 
sunlight will be provided.   

¶ A separate area will be provided for hazardous waste.  

¶ Copies of waste contractorôs licenses and those of the disposal facilities used by the contractors 
will be kept on site. 

¶ The area used for waste storage will be covered to prevent contact with rain water. 

3.7.4 Liquid Wastes 

Liquid waste procedures apply to all non-hazardous liquid wastes on the site.  The procedure for 
managing these wastes is as follows: 

¶ Any spills will be cleaned up using absorbent materials and placed in bins, unless washing is 
appropriate and the liquid will not impact the wastewater treatment plant; 

¶ There will be no onsite disposal of liquid direct to the soil surface or storm water collection 
system; and 

¶ Non-hazardous waste bins will be finally disposed of to the incinerator or the landfill which is an 
engineered cell within the TMF.  

3.7.5 Laboratory Waste 

Laboratory wastes will comprise a mixture of non-hazardous and hazardous materials.  Non-hazardous 
are likely to include glass products, non-hazardous reagents and bi-products used on-site.  The 
procedures for managing this waste will be as follows: 

¶ Liquid wastes from the laboratory will not be disposed of down sinks, to the ground or storm 
water drainage system;  

¶ Liquid wastes will be collected for temporary storage and disposal by licensed contractor; and 

¶ It may be possible to co-ordinate waste pick-ups to coincide with the collection of waste solvent 
from the workshops and maintenance areas. 

3.7.6 Litter 

This includes any general litter on-site, and the objective is to minimise the visual impact of litter on the 
site and surrounding area, and minimise the potential to attract vermin.  This will be achieved through the 
provision of appropriate disposal facilities around the Project Area and the education of the work force in 
the importance of litter control. 

3.8 Waste Containers 

3.8.1 Storage 

¶ Separate bins for food waste, metals, paper and other waste will be located throughout the 
accommodations complex, service complex, process plant, underground shops, and other 
facilities on site for immediate sorting of domestic waste; 

¶ Steel bins and dumpsters will be located at each major facility for the collection of burnable and 
non-burnable materials and recyclable wastes such as scrap metal, timber, tyres, and 
unsalvageable equipment; 

¶ Hauliers will have appropriate training and hauling will be undertaken in a manner that prevents 
inadvertent release of wastes or recyclables enroute; 

¶ Solid wastes which are inadvertently dumped in unauthorized locations will be removed 
immediately and disposed at an approved facility;  

¶ Hauliers will provide receipts or other confirmation that recyclables and wastes were disposed at 
authorised, approved facilities; 
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¶ Non-toxic, non-food solid wastes will be sorted in the waste transfer storage area into four types - 
combustible, non-combustible, recyclable, and reusable; -.  

¶ Combustible items will be burned in the incinerator (if suitable for disposal), while non-
combustible items will be landfilled or recycled if practicalô and   

¶ Aerosol cans will be punctured and drained prior to incinerating. 

Inert bulk wastes that cannot readily be recycled or reused, such as general debris or incinerator ash, will 
be stored in bins and dumpsters in the waste transfer storage area and transferred to the landfill. 

3.8.2 Containers 

¶ Drums, bins, receptacles, and dumpsters used for storage of waste will be selected based on 
waste material requirements, prevention of wildlife attraction (steel or heavy-duty plastic 
containers with positive clamping lids), and transport requirements (truck, forklift).  

¶ All containers will be labelled to identify only those wastes for which they are suitable. 

3.8.3 Landfill 

¶ Inert solid wastes will be deposited into a small area of the TMF which will be in an area where 
drainage can be controlled.  

¶ Purpose designed and built landfill cells will be prepared within the TMF.  Landfill cells will be 
designed to prevent the inflow of rainfall runoff from upslope areas and will be lined.  Once a cell 
is full, it will be covered with impermeable lining material and will then be progressively buried by 
tailings.  Any leachate will be collected by the TMF drainage system and will be pumped back into 
the TMF. 

3.8.4 Waste Transfer Storage Area 

¶ A fenced area will be established for the handling and transfer of wastes. Fencing will be 2 m 
high, slatted-type and partially buried to prevent animals burrowing underneath.  

¶ Non-food waste products that are not incinerated or landfilled immediately will be collected, 
sorted, and placed in designated areas within the fenced area. Depending on the nature of the 
waste, it will be placed in sealed, wildlife-resistant containers and stored for transport to the 
incinerator or landfill. 

3.8.5 Incinerator 

¶ A high capacity, dual-chamber, diesel oil-fired incinerator will be provided as a modular package 
for the incineration of combustible waste. The incinerator will also be able to burn waste oil. 

¶ The unit will be pre-assembled complete with a diesel storage tank and will be housed in a pre-
engineered module adjacent to the Camp site. The facility will be sized  for a peak load of 500 
people during construction and will be downsized to the demand of a 300-person permanent 
camp during operations. 

¶ Incinerator ash will be collected regularly in sealed, wildlife-resistant containers and transported 
to the landfill for disposal or disposed of in the waste rock dump provided this is authorised with 
the government. 

3.8.6 Domestic Sewage and Greywater 

¶ Treated effluent will be discharged to a temporary lagoon during construction (where water will 
evaporate) and to the processing plant during operations.  

 

3.9 Waste Management Documentation 

The Mine Services Department will maintain an inventory of all wastes arising on site including a 
description of the waste, its source, classification and volume.  An example of a waste inventory is as 
follows: 

Example Waste Inventory 
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Waste Materials Estimated 
quantity 

Planned Actions 

 Vol 
(m

3
) 

Mass 
(t) 

On-site recycling/reuse 

(specify method and use and 
if waste processing licence 
or exemption are held or 
required) 

Off-site 
recycling/reuse 

(specify recycler 
and recycling 
outlet) 

Disposal 

(specify 
incinerator or 
landfill site) 

Rubble/mixed 
construction 
waste 

     

Paper      

Glass      

Cardboard      

Tyres      

Plastic      

Aluminium      

Lubricants      

Waste oils      

Solvents      

Reagents      

This Environment Manager will be responsible for preparing and filing Waste Consignment Notes for any 
wastes leaving the site.  Waste Consignment Notes will detail: 

Nature of waste; 

Waste classification; 

Waste volume; 

Date of collection; 

Disposal route; and 

Details of haulier. 

The Environment Manager will designate employees with authorisation for waste disposal, using a 
template similar to the following: 

 

Waste Consignment Note:                                  Reféééééééééééé 
Register of Waste Carriers/Contractors/ Disposal Sites & Transfer Stations 

Date Carrier/ 
Disposal 

Site Name 

Carrier/ Disposal 
Site Address 

Details of Carrierôs/ Disposal Site License Description 
of Waste to 
be Carried 

Reference Original Inspected Copy 
In File By Date 

        

        

        

 

3.10 Roles & Responsibilities 

Overall responsibility for the implementation of this Management Plan shall rest with the Environment 
Manager who shall report on progress to the General Manager.  Others with responsibility for the 
implementation of this Management Plan shall include: 
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¶ SENET, as EPCM Contractor, shall be responsible for the integration of these procedures and 
requirements into their operating procedures and plans; 

¶ Bisha Mine Manager shall be responsible for ensuring that these procedures and requirements 
are implemented for all mine operations; 

¶ Bisha Mill Manager shall be responsible for ensuring that these procedures and requirements are 
implemented for all mill operations. 

3.11 Training 

All employees of BMSC and Contractors to BMSC shall be provided with basic training in waste 
management.  Additional, specialist training shall be provided to plant operators and key personnel 
involved in activities which involve non-hazardous waste management.  

3.12 Monitoring & Reporting 

Waste monitoring procedures shall be as follows: 
 

¶ SENET shall report on a monthly basis to the Bisha Environment Manager on the implementation 
of this Management Plan including: 

o Construction of waste storage facilities; 
o Use of recycling facilities; 
o Vermin and litter control; and 
o Status of wastes inventory.  

¶ Bisha Environment Manager shall inspect the condition of waste storage and waste disposal 
areas on a monthly basis and shall maintain appropriate records. The inspection shall include:  

o Physical walk-over and inspection of the condition of all areas; 
o Review of waste documentation; 
o Condition of waste transfer and storage areas; 
o Condition of landfill; 
o Condition of incinerator; 
o Condition of recycling activities (if undertaken); and 
o Compliance with applicable regulatory and corporate requirements. 

¶ Bisha Environment Manager shall prepare and update the Waste Inventory as the mine develops.  
 
 
Audit and inspection will comprise the following: 

¶ Designated waste storage locations will be marked on a plan; 

¶ Each waste storage area will be numbered to facilitate inspections; 

¶ Monthly inspections of waste storage areas will be conducted; 

¶ Any spills, leaks, poor containment, lack of labelling or other issues will be recorded and reported 
to the relevant department for corrective action; and 

¶ Corrective actions will be documented on completion. 

Further information on environmental monitoring and reporting requirements and procedures is set out in 
the Monitoring Plan and in the Social & Environmental Management System. 
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4 Petroleum and Oils Management Plan 

4.1 Introduction 

The Petroleum and Oils Management Plan is designed to ensure the effective storage, management and 
disposal of petroleum and oils by the Bisha Project.  The plan contains methods that shall be used to 
prevent adverse effects occurring during construction and operations, monitoring plans to assess 
potential effects during construction and operation, and monitoring plans for determining the effectiveness 
of mitigation. 

4.2 Objectives 

The objectives of this Management Plan are to: 
 

¶ Establish Standard Operating Procedures (SOPs) for Bisha construction, operations and closure 
activities; 

¶ Define BMSC requirements and procedures to guide the Project Management Team and other 
Project contractors; 

¶ Define plans/measures for impact mitigation; 

¶ Define roles and responsibilities; and 

¶ Define monitoring and reporting procedures. 

4.3 Scope 

The plan addresses the management of petroleum and oils during construction, operations and closure 
associated with the Bisha mine. This plan covers all planned activities that could result in adverse effects 
to human health and safety and environmental quality through all phases of the Project. The Spill 
Prevention and Emergency Response Plan addresses issues related to the management of accidental 
releases of petroleum and oils. 

4.4 Regulatory Requirements 

4.4.1 Eritrean Requirements 

Eritrea does not have regulations specifically related to Petroleum and Oils management, but has 
implemented regulations related to environmental management plans.  Eritrean requirements for 
environmental management plans are outlined in ñNational Environmental Assessment Procedures and 
Guidelinesò Ministry of Land, Water and Environment, March 1999. 

4.4.2 International Finance Corporation Environmental Guidelines 

IFC revised General Environmental Health & Safety Guidelines and the Environmental Health and Safety 
Guidelines for Mining cover several aspects of oils and petroleum management. These recommendations 
are set out below:

67
: 

 

¶ Providing adequate secondary containment for fuel storage tanks and for the temporary storage 
of other fluids such as lubricating oils and hydraulic fluids; 

¶ Using impervious surfaces for refueling areas and other fluid transfer areas; 

¶ Training workers on the correct transfer and handling of fuels and chemicals and the response to 
spills; 

¶ Providing portable spill containment and cleanup equipment on site and training in the equipment 
deployment; 

¶ Assessing the contents of hazardous materials and petroleum-based products in building 
systems (e.g. PCB containing electrical equipment, asbestos-containing building materials) and 
process equipment and removing them prior to initiation of decommissioning activities, and 
managing their treatment and disposal; and 

¶ Assessing the presence of hazardous substances in or on building materials (e.g., 
polychlorinated biphenyls, asbestos-containing flooring or insulation) and decontaminating or 
properly managing contaminated building materials. 

 

                                                      
6
 International Finance Corporation. Environmental, Health & Safety Guidelines for Mining. 10 December 2007. 

7
 International Finance Corporation. General Environmental, Health & Safety Guidelines 30 April 2007. 
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IFC Performance Standard 3, Pollution Prevention and Abatement also provides useful guidance in 
relation to petroleum and oils. 

4.5 Potential Impacts 

The key issues related to the management of petroleum and oils are: 
 

¶ Design, construction and installation of appropriate storage facilities; 

¶ Management and maintenance of storage facilities; 

¶ Fuel and oil handling; and 

¶ Management and disposal of waste oil. 

4.6 Petroleum and Oil Management Procedures 

4.6.1 Design, Construction and Installation of Appropriate Storage Facilities 

The following provisions will be built into the Project design to minimise the potential for spills: 

All pipeline materials will be selected with respect to corrosion potential and material transfer; 

Appropriate signage will be used to identify potential spill risks and other hazards; 

All storage facilities for hydrocarbons and oils will be provided with suitable secondary containment 
and spill detection devices;   

Secondary containment will comprise non-permeable, chemically-resistant material.  Secondary 
containment will be capable of containing the larger of 110 % of the largest tank or 25% percent of 
the combined tank volumes in areas with above-ground tanks with a total storage volume equal or 
greater than 1,000 litres; 

Storage facilities will be designed to comply with American Petroleum Institute (API) Std 650 óWelded 
Steel Tanks for Oil Storageô and other applicable API standards.  API 650 establishes minimum 
requirements for material, design, fabrication, erection, and testing for vertical, cylindrical, 
aboveground, closed- and open-top, welded carbon or stainless steel storage tanks; 

In accordance with manufacturers design protocols, shut-off and diversion valves will be installed on 
all pipelines and processing facilities to enable selected pipeline segments or facilities to be 
separated into emergency intervals; 

There will be no below ground bulk storage of hydrocarbons; 

Above ground tanks will be equipped with volume-measuring devices, which serve as an indicator for 
losses occurring within the tanks and the internal pipeline system; 

All transfer and filling operations will be undertaken in designated areas with impervious surfaces and 
fitted with drainage systems that include oil-water interceptors; 

All drum storage of fuel and lubricants will be under cover from both rain and sun; 

Smoking will be strictly prohibited from any areas where fuel loading operations take place; 

Bulk storage facilities will be located away from offices and the camp; 

Storage facilities must have the relevant material safety data sheets (MSDS) displayed prominently; 

The base of containment areas will be sloped so that spilt oil may be recovered and removed; 

Storage containers will be equipped with wide-mouth, long-necked funnels to reduce spills during 
filling; and 

Storage containers will be equipped with pressure relief valves to reduce a build-up of pressure which 
could cause leaks. 

4.6.2 Management and Maintenance of Storage Facilities 

¶ Any accidental damage to containment structures will be inspected immediately and repairs 
undertaken. The extent of damage will be reported in writing to the mine and plant manager, or 
designate, as well as remedial repairs effected together with the date of repairs and any follow up 
inspection. 
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The following inspection schedule will be followed for fuel and oil storage areas: 
 

Facility/Equipment Inspection Schedule Inspection Procedures 

Bulk storage tanks ¶ Weekly by facility 
operators 

¶ Quarterly by 
Environment Manager 

¶ Annually by BMSC EHS 
Dept 

¶ Weekly visual inspections 

¶ Quarterly visual inspections and 
records review 

¶ Annual visual inspections and 
records review 

¶ Period integrity testing according 
to manufacturersô instructions 

¶ Report and repair leaks promptly 
 

Diesel generator 
building 

¶ Monthly by Environment 
Manager 

¶ Visual inspection and records 
review 

Fuelling points ¶ Weekly by Environment 
Manager 

¶ Visual inspection 

Spill kits ¶ Quarterly by 
Environment Manager 

¶ Annually by BMSC EHS 
Dept 

¶ Visual inspection and records 
review 

Other hazardous 
materials storage 
areas 

¶ Monthly by  
Environment Manager 

¶ Visual inspection and records 
review 

4.6.3 Inventory Management 

Bulk materials, including those products discussed in this plan, will be transported to the Bisha site. The 
division managers will reconcile total amounts received against amounts ordered. The senior manager for 
each division will regulate use. 
 
Fuel and gasoline use will be automatically metered as it is distributed from bulk tanks. The metered 
volumes will be summarized weekly and reconciled against manual dipping of the tanks. The exception 
will be use for power generators where weekly fuel use will be recorded. Lubricant and other petroleum 
products will be inventoried monthly. 

4.6.4 Fuel and Oil Handling 

Handling procedures are set out below. 
 

Product Safe Handling Procedures  

Diesel ¶ Do not get in eyes, on skin or on clothing. Avoid breathing vapours, 
mist, fume or dust. Do not swallow. Wear protective equipment and/or 
garments if exposure conditions warrant. Wash thoroughly after 
handling. Launder contaminated clothing before reuse. Use with 
adequate ventilation. 

¶ Keep away from heat, sparks, and flames. Store in a well-ventilated 
area. Store in a closed container. Bond and ground during transfer. 

Lubricants, hydraulic 
oil, transmission fluid 

¶ Wear protective clothing and impervious gloves when working with 
used oils and transmission fluids. 

¶ Keep container closed until ready for use. 

Aviation Gasoline ¶ Avoid skin contact. Launder contaminated clothing before reuse. 

¶ Store in a flammable liquids area. Store away from heat, ignition 
sources, and open flames. Bond and ground during transfer. Aviation 
gasoline will burn vigorously and can explode with the right fuel-air 
mixture. 

Unleaded Gasoline ¶ Avoid skin contact. Launder contaminated clothing before reuse. 

¶ Store in a flammable liquids area. Store away from heat, ignition 
sources, and open flames. Bond and ground during transfer. Gasoline 
will burn vigorously and can explode with the right fuel-air mixture. 

Varsol ¶ Avoid eye contact. Use with adequate ventilation. Wash thoroughly 
after handling. 
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Product Safe Handling Procedures  

¶ Empty container retains residue. Follow label instructions. Avoid 
repeated skin contact. 

¶ Store in cool, ventilated area, away from ignition sources and 
incompatibles. Keep container tightly closed. 

Ethylene Glycol ¶ Use adequate ventilation, wear protective gloves and chemical safety 
goggles if possibility of eye contact. 

¶ Keep in tightly closed container, stored in a cool, dry, ventilated area. 
Separate from acids and oxidizing materials. Containers of this 
product may be hazardous when empty since they retain product 
residues (vapours; liquids). 

Automotive grease ¶ Minimize breathing vapor, mist or fumes. Avoid prolonged or repeated 
contact with skin. Remove contaminated clothing; launder or dry-
clean before re-use. Remove contaminated shoes and thoroughly 
clean before re-use; discard if oil-soaked. Cleanse skin thoroughly 
after contact, before breaks and meals, and at end of work period. 

¶ Product is readily removed from skin by waterless hand cleaners 
followed by washing thoroughly with soap and water. 

¶ To prevent fire or explosion risk from static accumulation and 
discharge, effectively ground product transfer system in accordance 
with the National Fire Code. Keep containers closed when not in use. 
Do not store near heat, sparks, flame or strong oxidants. 

 
A contract supplier will fill fuel tanks in the main fuel farm; fuelling is the contractor's responsibility. Fuel 
transfer will take place inside the bunded area; general procedures to be followed are presented below. 
For fuelling station tanks, if they are used, similar procedures will be followed: 
 

¶ Before fuel transfer verify that: 
o all fuel transfer hoses have been connected properly and couplings are tight; 
o transfer hoses are not obviously damaged; 
o fuel transfer personnel are familiar with procedures; 
o for fuelling stations, personnel are located at both the fuel truck and fuel transfer tank(s) 

and have the ability to shut off fuel flow manually;  
o a means of communication has been established between the two people transferring 

fuel; and 
o a high liquid level shutoff device can be substituted for the person at the delivery tank, in 

which case operation of the shutoff should be verified each time it is used. 

¶ Transfer fuel as per established procedures of the fuelling contractor. 

¶ The Contractor (or mine employee in the case of fuelling station tanks) will report any accidents 
or spills immediately to the mine or plant manager and in writing to Bisha Mining SC's Vice-
President Regulatory Affairs. 

4.6.5 Management and Disposal of Waste Oil 

¶ Used oil is a hazardous waste.  

¶ All used petroleum products will be collected in tanks marked ñWaste Oilò (signage will also be in 
Tigrigna and Arabic) and disposed of under the direction of the mine services manager.  

¶ Empty petroleum containers will, unless otherwise directed, be stored on site in a designated 
area and returned to the supplier on back hauls. 

4.7 Roles & Responsibilities 

Overall responsibility for the implementation of this Management Plan shall rest with the Bisha 
Environment Manager who shall report on progress to the Bisha General Manager.  Others with 
responsibility for the implementation of this Management Plan shall include: 
 

¶ SENET, as EPCM Contractor, shall be responsible for the integration of these procedures and 
requirements into their operating procedures and plans; 

¶ Bisha Mine Manager shall be responsible for ensuring that these procedures and requirements 
are implemented for all mine operations; and 
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¶ Bisha Mill Manager shall be responsible for ensuring that these procedures and requirements are 
implemented for all mill operations. 

4.8 Training 

All employees of BMSC and Contractors to BMSC shall be provided with training in the management and 
handling of fuels and lubricants.  Additional, specialist training shall be provided to plant operators and 
key personnel involved in activities which involve frequent contact with, and use of, fuels and lubricants.  

4.9 Monitoring & Reporting 

Fuel and lubricants inspection procedures shall be as outlined in Section 1.6.2. 
 
The Bisha Mine Services Department will maintain an inventory of all chemicals purchased, delivered, 
stored and used at the Bisha Mine site.  This inventory will be updated on a monthly basis. 
 
This Bisha Mine Service Department will collect and maintain records on fuels and lubricants in 
consultation with the mine manager, for the following: 
 

¶ reconciled bulk inventory; 

¶ weekly use summaries; 

¶ weekly reconciliation for each storage tank; 

¶ overfill alarm tests; 

¶ pressure tests (if applicable); 

¶ inspections and maintenance checks of storage tank system, piping and delivery system; 

¶ any alteration to the system; 

¶ reports of leaks or losses; 

¶ reports of spill responses; and 

¶ records of training. 
 
Regular reporting shall be undertaken via the monthly SEMS Report that shall be prepared and submitted 
to the Bisha General Manager.  Reporting shall include: 
 

¶ A summary of activities undertaken during the reporting period; 

¶ Any material deviations or non-compliances to this Management Plan; 

¶ Planned activities during the next reporting period; and 

¶ Any other issues of concern. 
 
Further information on environmental monitoring and reporting requirements and procedures is set out in 
the Monitoring Plan and in the Social & Environmental Management System. 
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5 Topsoil Management Plan 

5.1 Introduction 

The Topsoil Management Plan is designed to ensure the protection of soil resources during the 
construction, operation and closure phases of the Bisha Project.  The plan contains the methods that 
shall be used to prevent adverse effects to soil resources, monitoring plans to assess potential effects 
during construction and operation, and monitoring plans for determining the effectiveness of mitigation. 

5.2 Objectives 

The objectives of this Management Plan are to: 
 

¶ Establish  Standard Operating Procedures (SOPs) for construction, operations and closure 
activities; 

¶ Define BMSC requirements and procedures to guide the Project Management Team and other 
project contractors; 

¶ Define mitigation measures; 

¶ Define roles and responsibilities; 

¶ Define monitoring and reporting procedures. 

5.3 Scope 

The plan addresses the management of topsoil during construction, operations and closure associated 
with the Bisha mine. This plan covers all activities that could result in adverse effects on topsoil and 
through all phases of the project. The plan principally relates to soil quality, the maintenance of the 
productive capacity of local soils and stripped topsoil, and erosion control from stripped topsoil. 
 
The Terrain and Erosion Control Plan addresses issues related to the management of soils that are not 
directly impacted by the Project, but which may be affected by through erosion by water or wind.  
Protection of soil resources from contamination from spills is addressed in the Spill Prevention and 
Emergency Response Plan. Topsoil issues are also addressed in the Cultural Heritage Plan and the 
Conceptual Closure and Reclamation Plan (CCRP). 

5.4 Regulatory Requirements 

5.4.1 Eritrean Requirements 

In the 1996 document by the Government of Eritrea, entitled Environment Proclamation 69/1995, the 
following Article 60 relates to soil quality (Part Four, Chapter 1, Environmental Quality Management): 
 

a) All activities having significant impacts on soil quality shall be subject to license, permit or 
approval procedures which require prior Environmental Impact Assessment, as provided in part 
Three, Chapter V of this Proclamation. 
 

b) The Agency, jointly with line ministries and in collaboration with relevant private sector entities, 
shall prepare and propose for standards for:- 

 

¶ Arresting and preventing all forms of erosion and desertification; 

¶ Preserving soil and sub-soil from all forms of degradation. 
 

c) Such standards shall be responsive to and consistent with the characteristics of the Eco-
Geographic regions of Eritrea as defined in the National Environmental Management Plan. 

5.4.2 International Finance Corporation Environmental Guidelines 

IFC Environmental Health & Safety Guidelines for Mining sets out the following recommendations with 
regard to soil conservation

8
: 

 

                                                      
8
 International Finance Corporation. Environmental, Health & Safety Guidelines for Mining. 10 December 2007. pp 10. 
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¶ Where topsoil is pre-stripped, it should be stored for future site rehabilitation activities. Topsoil 
management should include maintenance of soil integrity in readiness for future use. Storage 
areas should be temporarily protected or vegetated to prevent erosion; 

 

¶ Conserving the quality and composition of growth medium for use (e.g. for capping) during site 
reclamation and closure activities; 

 

¶ Ensuring that the growth medium is sufficient to support native plant species appropriate for the 
local climate and consistent with proposed future land uses. Overall thickness of the growth 
medium should be consistent with surrounding undisturbed areas and future land use. 

5.5 Potential Impacts 

Impacts to topsoil will occur in all phases of the Project. Impacts will be greatest during construction when 
topsoil is removed and terrain disturbed for the open pit and associated facilities (i.e., the plant site and 
crusher area, service road from the pit to plant site, camp and access road, three service roads, airstrip, 
the TMF and WRFs).  
 
Impacts during the operations phase will be related to the continued development of the open pit and 
management of associated waste rock, and there shall be some impacts during closure as facilities are 
dismantled and removed.   
 
Most of the hills are sparsely vegetated with Acacia species, while the riverine areas are dominated with 
open upper riverine forest cover. The Fluvisol soil units are typically covered with evergreen Cadaba 
rotundifolia (Kulmet), whereas Cambisol soil units have Acacia orfota (Ghemrot) shrubs.  The vulnerability 
of topsoil resources under baseline conditions in the area is related to moderate erosion risk, due to 
erosion by wind or heavy precipitation events, exacerbated by limited vegetation cover. 
 
Slopes within the majority of the Project Area are gentle with an average slope gradient of <1%, with the 
exception of hillslopes which are often have a gradient >30%.  Erosion risk is greatest in disturbed areas 
with increased slope angles and in the proximity of natural watercourses and constructed diversion 
channels.  Current drainage patterns follow the natural incised valley forms but do not sustain permanent 
flows within the project area, so that under current baseline conditions, significant erosion only occurs 
during major precipitation events in the rainy season and during periods of high winds. 
 
The implications for topsoil management relate to the availability of sufficient soil resources for effective 
rehabilitation of project-impacted areas and the priority of protecting available soil resources during 
stripping of construction areas and the handling, stacking and storing of topsoil.  Conservation of topsoil 
quantities and also of topsoil vegetative productivity is a priority concern. 
 
Impacts on topsoil will occur through: 
 

Erosion due to: 

Clearance of vegetation prior to topsoil stripping and exposure of topsoil to wind and precipitation; 

Redirection of drainage courses during construction; 

Stripping, loading, hauling and handling of topsoil; 

Storage of topsoil in stockpiles; 

Lifting of topsoil from stockpiles and redistribution on rehabilitated surfaces; 

Wind and water erosion of recently relaid topsoil in rehabilitated areas, prior to its stabilization with 
vegetation growth; 

Erosion of topsoil in areas which will not be stripped for project activities but which may be impacted 
by traffic routes or new drainage configurations; and 

Failure to achieve sustainable vegetation cover in rehabilitated areas due to planting of inappropriate 
species or due to overgrazing, leading to breakdown of cohesive soil structure and increased 
vulnerability to erosion. 

Loss of soil productivity and agricultural capacity: 
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Loss of soil structure and biota due to stripping and stacking in stockpiles; 

Potential contamination of soil resources from hazardous materials and spillage of fuels, lubricants 
and reagents; and 

Temporary and permanent loss of productive, agricultural land, either through permanent change of 
land use such as to open pit mining areas or the processing plant area, or through temporary 
occupation by mine services and installations. 

Figure 1 below illustrates soil types in the Bisha area. 
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5.5.1 Construction Phase 

During the construction phase, the key issues related to soils concerns the stripping of topsoil and the 
storage and management of removed topsoil in stockpiles.   

5.5.2 Operations Phase 

During the operations phase, the key issues related to soils concern the ongoing stripping of topsoil and 
the storage and management of removed topsoil in stockpiles.   
 
Drainage from waste rock piles and tailings impoundment area may result in an increase in metals and 
nutrient concentrations in soils from acidic water and metals leaching from tailings area. However, acidic 
water and metals leaching effects on soils will be limited to the immediate area of the tailings. The tailings 
impoundment is a zero discharge with seepage collection. 

5.5.3 Closure Phase 

There will be some localized reclamation of disturbed sites. These areas will have organic materials and 
fertilizers incorporated to increase overall soil quality using best soil management practices including re-
grading, re-contouring and ameliorating soil, waste rock dump, and tailings facility cover. 
 
At closure, the waste rock dump, tailings facility and other mine facilities will be reclaimed with a covering 
of soil. Some re-grading and re-contouring will be carried out. The tailings impoundment will be capped 
with NAG rock.  

5.6 Topsoil Management Procedures 

5.6.1 Topsoil Stripping 

 
The following procedures shall be adopted by BMSC to minimise the environmental impacts of topsoil 
stripping: 
 

Stripping and clearance operations shall be undertaken on an as-required basis, so that at any time, 
only the minimum quantity of topsoil is in storage and stripped areas remain exposed for the minimum 
period of time. 

A map of topsoil storage locations, quantities and soil types shall be prepared and updated. 

Prior to the commencement of stripping activities, the area to be stripped shall be clearly marked out 
in the field; for access roads, the vegetation stripping area shall be marked out to avoid unnecessary 
vegetation removal. 

Topsoil stripping and stacking shall be undertaken only under favourable weather conditions and 
shall not be undertaken in periods of heavy rainfall or high winds. 

Stripping depth shall be clearly indicated to the machine operator. 

Stripping activities shall be carried out using a suitably light front-loader and tractor for haulage; 
haulage vehicles shall adhere to designated routes to minimise soil compaction. 

Loaders should not operate on top of topsoil stockpiles. 

Off-cuts of cleared vegetation shall be made available to the local community. 

Drainage from the disturbance area shall be directed towards suitable perimeter drains and sediment 
control structures. 

Indications/evidence encountered during the stripping operations of possible presence of 
archaeological/cultural-heritage asset(s) at the site shall be immediately reported to the Environment 
Department; stripping activities at the site shall be suspended until approval to proceed is obtained 
from the department under the Chance Finds Procedure. 

5.6.2 Topsoil Storage/Management of Stockpiles 
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The following procedures shall be implemented by BMSC to conserve topsoil resources and promote 
effective reinstatement: 
 

A detailed Topsoil Storage Plan shall be finalised prior to the commencement of stripping and 
clearance activities.  This will comprise a map and inventory that will set out the location, size and 
construction features of topsoil stockpiles; as construction activities have already commenced, the 
preparation of a map of Topsoil Storage Locations is needed urgently; this requirement has been 
identified as high priority in the Construction Environmental & Social Management Plan (CESMP); 

Topsoil and subsoil shall be segregated and stored separately;  

If appropriate and subject to available quantities and practicality, where separate soil types can be 
distinguished on the basis of soil type and biological viability they shall be stored separately with 
appropriate measures for their management and conservation; 

Topsoil stockpiles shall be restricted in height to minimise wind erosion; 

To reduce the loss of soil to wind erosion, topsoil stockpiles will be constructed and managed to take 
account of the prevailing wind direction; 

Stockpile storage areas shall have been prepared in advance by removal of topsoil and subsoil and 
the laying down of a free-draining gravel layer on top of the scarified rock surface; the free-draining 
base, in conjunction with drainage diversion channels shall minimise the effects of saturation and a 
raised phreatic surface within each stockpile; 

To the extent possible, reclamation material stockpiles shall be located on ground surrounded by 
natural wind barriers to minimize the potential for wind erosion.  

Topsoil mounds shall be partially-compacted on the top layer to reduce the potential for wind erosion; 
in general, however, compaction shall be minimised to promote aeration, maintain soil vertical 
structures, reduce runoff and encourage infiltration; 

Surface drainage channels shall be constructed on the up-slope side of each topsoil stockpile to 
divert surface run-off around and away from the stockpile; the mounds shall be configured to avoid 
ponding and promote free drainage; where necessary, side berms and contour drains shall be 
installed; 

As soon as practicable, the surface of topsoil stockpiles shall be conditioned and seeded with native 
grass species to encourage soil binding and reduce the potential for wind and water soil erosion; as 
appropriate, and depending on soil type, fast-growing native species of legume may also be used to 
bind the soil surface layers and return nitrogen to the soil substrate; for steeper slopes, 
geomembrane stabilizers shall be used for slope stabilisation; 

Stripped vegetation can also be placed on stockpiles to assist with erosion control soon after 
establishment.  Placing of such material will also facilitate recolonisation of the stockpiles; 

A toe drainage collection ditch shall collect any surface run-off from the stockpile and shall feed the 
collected water to an impoundment and sediment trap; this shall be cleared periodically and sediment 
retained for the rehabilitation process; 

During the dry season, directional spraying, or similar control measures, may be used to maintain soil 
moisture and reduce the potential for wind erosion if considered necessary; 

Seeding shall take place, initially, on perimeter stockpiles and vegetation screening shall be used, 
where appropriate, to provide further protection from windblown dust; 

Hazardous materials shall be stored in designated areas on sealed surfaces within bermed 
containment, with suitable drainage, protection from sunlight and rainfall and installed with suitable 
capacity to contain spills, and shall not be placed directly upslope of soil storage mounds; 

Soil storage areas shall be clearly marked and vehicle activity restricted appropriately; 

Where soils provide a protective layer (e.g., below the WRF, TMF and seepage retention pond and 
collection ditches) of down gradient soil quality, this soil cover shall be left in situ.  

Soils surrounding the waste rock dump sites, with potential acid seepage and metal leachate, shall be 
protected by constructing collection ditches graded to report to the open pit. Soils surrounding the 
tailings impoundment shall be protected from acid seepage and metal leachate by constructing 
collection ditches graded to report to collection pond. The collection ditches and retention pond shall 
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be lined with either a high density polyethylene geomembrane liner or a linear low density 
polyethylene geomembrane liner. 

At closure, there shall be some localized reclamation of disturbed sites. These areas shall have 
organic materials and fertilizers incorporated to increase overall soil quality using best soil 
management practices including re-grading, re-contouring and ameliorating soil, waste rock dump, 
and tailings facility cover. 

¶ Given the nature of the mining operation, it is accepted that long-term storage of topsoil will be 
inevitable, but not-with-standing this, topsoil storage should ideally be for less than one month 
and should not exceed six months.   

¶ Topsoil that has been stored for long periods of time is sterile, but is still better for plant growth 
than most overburden materials, and so should not be discarded.   

5.7 Roles & Responsibilities 

Overall responsibility for the implementation of this Management Plan shall rest with the Bisha 
Environment Manager who shall report on progress to the Bisha General Manager.  Others with 
responsibility for the implementation of this Management Plan shall include: 
 

¶ SENET, as EPCM Contractor, shall be responsible for the integration of these procedures and 
requirements into their operating procedures and plans;  

¶ Bisha Mine Manager shall be responsible for ensuring that these procedures and requirements 
are implemented for all mine operations. 

5.8 Training 

All employees of BMSC and Contractors to BMSC shall be provided with basic training in the protection of 
topsoil resources.  Additional, specialist training shall be provided to plant operators and key personnel 
involved in activities which involve topsoil stripping or storage.  

5.9 Monitoring & Reporting 

Topsoil monitoring procedures shall be as follows: 
 

¶ SENET shall report on a monthly basis to the Bisha Environment Manager on the implementation 
of this Management Plan during the construction phase, including: 

o Quantities of topsoil removed; 
o Storage locations, quantities and type of topsoil; 
o Storage procedures and methods used. 

¶ Bisha Environment Manager shall prepare and update the Topsoil Storage Plan (essentially a 
map and inventory of topsoil stockpiles) as the mine develops and maintain an inventory of 
topsoil volumes.  
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6 Waste Water Management Plan 

6.1 Introduction 

The Waste Water Management Plan is to designed ensure the environmentally-sound disposal of waste 
water generated from the Bisha project during the construction, operations and closure phases of the 
Project. The plan establishes guidelines for waste water quality and management, monitoring and 
reporting.  

6.2 Objectives 

The objectives of this Management Plan are to: 
 

¶ Establish Standard Operating Procedures (SOPs) for Bisha construction, operations and closure 
activities; 

¶ Define BMSC requirements and procedures to guide the Project Management Team and other 
project contractors; 

¶ Define mitigation measures; 

¶ Define roles and responsibilities; 

¶ Define monitoring and reporting procedures. 
 
The targets of this Management Plan are to: 
 

¶ Ensure that waste water is treated within appropriate regulatory and industry guidelines; 

¶ Ensure that there are no regulatory or community concerns or complaints regarding waste water 
treatment and management. 

6.3 Scope 

Waste water in the context of a mining operation is defined as process wastewater, tailings waste water, 
stormwater, pit water and sanitary sewage. Waste water from processes and tailings will be directed to 
the tailings management facility (TMF) and is therefore covered in the Tailings Management Plan. Waste 
water arising from the waste rock dumps will be addressed in the Waste Rock Management Plan. This 
plan covers all activities that could result in adverse effects of stormwater and sanitary sewage on 
humans, livestock and the environment.  

6.3.1 Pit Water 

Water pumped out of the pit will report to the process plant and/or to the tailings impoundment facility. 
Considerations of (i) discharge volume & quality and (ii) water requirement of the process plant will 
determine the ratio of the amount that will feed the process plant to that which will go to the tailings 
impoundment facility. 

6.3.2 Domestic Waste Water 

The main sources of domestic waste water within the Project area include: 
 

¶ The main Bisha camp (for both construction and operations staff); and 

¶ The Process Plant. 
 
The maximum numbers of people that are expected to be accommodated at these facilities during peak 
construction is approximately 700, of which 500 will be accommodated at the Bisha camp site and 200 to 
reside in accommodation provided by their employers (contractors, sub-contractors etc)

9
. Approximately 

400 staff will be present during peak production, all of whom will reside at the Bisha camp site. Facilities 
will need to be provided at the process site as 75 staff will be working there.  

6.4 Regulatory Requirements 

6.4.1 Eritrean Requirements 

Eritrea does not have regulations specifically related to waste water treatment, but has implemented 
regulations related to environmental management plans. 

                                                      
9
 These numbers may be refined as the project moves into final design.  
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Eritrean requirements for environmental management plans are outlined in ñNational Environmental 
Assessment Procedures and Guidelinesò Ministry of Land, Water and Environment, March 1999. 
 
In line with industry best practice, sampling and analysis of effluent from the domestic wastewater 
treatment plant will be carried out on a weekly basis to determine if the quality of water complies with the 
standards as set out in international environmental regulations and guidelines. 

6.4.2 International Finance Corporation Environmental Guidelines 

IFC Environmental Health & Safety Guidelines for Mining sets out the following recommendations with 
regard to waste water management

10
: 

 
Projects with the potential to generate process wastewater, sanitary (domestic) sewage, or stormwater 
should incorporate the necessary precautions to avoid, minimize, and control adverse impacts to human 
health, safety, or the environment. 
 
In the context of their overall ESHS management system, facilities should:  
 

¶ Understand the quality, quantity, frequency and sources of liquid effluents in its installations. This 
includes knowledge about the locations, routes and integrity of internal drainage systems and 
discharge points; 

¶ Plan and implement the segregation of liquid effluents principally along industrial, utility, sanitary, 
and stormwater categories, in order to limit the volume of water requiring specialized treatment. 
Characteristics of individual streams may also be used for source segregation. 

¶ Identify opportunities to prevent or reduce wastewater pollution through such measures as 
recycle/reuse within their facility, input substitution, or process modification (e.g. change of 
technology or operating conditions/modes). 

¶ Assess compliance of their wastewater discharges with the applicable: (i) discharge standard (if 
the wastewater is discharged to a surface water or sewer), and (ii) water quality standard for a 
specific reuse (e.g. if the wastewater is reused for irrigation). 

 
When wastewater treatment is required prior to discharge, the level of treatment should be based on: 
 

¶ Whether wastewater is being discharged to a sanitary sewer system, or to surface waters 

¶ National and local standards as reflected in permit requirements and sewer system capacity to 
convey and treat wastewater if discharge is to sanitary sewer. 

¶ Assimilative capacity of the receiving water for the load of contaminant being discharged. 

¶ Intended use of the receiving water body (e.g. as a source of drinking water, recreation, irrigation, 
navigation, or other). 

¶ Presence of sensitive receptors (e.g., endangered species) or habitats. 

¶ Good International Industry Practice (GIIP) for the relevant industry sector. 
 

                                                      
10

 International Finance Corporation. General Environmental, Health & Safety Guidelines for Mining. 30 April 2007. 
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IFC Indicative Guideline Values Applicable to Sanitary Wastewater Discharges 
 

Indicative Values for Treated Sanitary Sewage Discharges (a) 

Pollutants Units Guideline Value 

pH pH 6-9  

BOD mg/l 30 

COD mg/l 125 

Total Nitrogen mg/l 10 

Total Phosphorus mg/l 2 

Oil and Grease mg/l 10 

Total Suspended Solids mg/l 50 

Total Coliform Bacteria MPN(b) / 100 ml 400(a) 

Notes: 

a Not applicable to centralized, municipal, wastewater treatment systems which are included 
in EHS Guidelines for Water and Sanitation. 

b MPN = Most Probable Number 

 

Stormwater 

 

¶ Stormwater drains, ditches, and stream channels should be protected against erosion through a 
combination of adequate dimensions, slope limitation techniques, and use of rip-rap and lining. 
Temporary drainage installations should be designed for recurrence periods of at least a 10- 
year/24-hour event, while permanent drainage installations should be designed for a 100-year/24-
hour recurrence period. Consideration of the intended life of diversion structures, as well as the 
recurrence interval of any structures that drain into them, should be taken into account when the 
above intervals are defined. For facilities that are expected to operate over long periods, regional 
predictions of changes in precipitation, as currently predicted by climate change models, should 
be considered in determining the robustness of the projectôs design parameters for water 
management. 

¶ Smaller frequent storms can cause erosion at similar scales to larger infrequent storms, therefore 
drainage structures should also have ólow flowô channels. 

¶ Stormwater settling facilities should be designed and maintained according to internationally 
accepted good engineering practices, including provisions for capturing of debris and floating 
matter. Sediment control facilities should be designed and operated for a final Total Suspended 
Solids (TSS) discharge of 50 mg/l. Discharge water quality should also be consistent with the 
receiving water body use, taking into consideration background conditions and opportunities for 
overall improvement of the receiving water body quality. 

 
IFC Performance Standard 3, Pollution Prevention and Abatement, and Performance Standard 4, 
Community Health and Safety are also relevant to waste water management issues. 

6.5 Waste Water Impacts 

Waste water can be harmful to humans and the environment due to the various components which can 
include: 

¶ Faecal bacteria; 

¶ Phosphates; 

¶ Nitrates; 

¶ BOD; 

¶ Metals; 

¶ Oil and grease (largely removed by grease traps where required); and 

¶ Total suspended solids. 
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6.5.1 Construction Phase 

Up to 500 personnel will be present at the Bisha camp during the construction phase. A sewage 
treatment plant (STP) will be installed for sewage treatment for the life of the project.  

6.5.2 Operations Phase 

The greatest impact from waste water will be generated during the operational phase when there will be 
large numbers of personnel present on site on an ongoing basis for the life of the project. Stormwater 
may impact the movement of materials to and from the site as some roads may be impassable for short 
periods of time.  During the rainy season, transport movements will be scheduled and coordinated with 
weather forecasts to minimize the impact of road flooding, 

6.5.3 Closure Phase 

At closure, stormwater management facilities will be engineered to allow long-term water management if 
required.  All other waste water management facilities will be decommissioned. 

6.6 Waste Water Management Procedures 

6.6.1 Stormwater Management 

¶ The Process Plant Area will be installed with a network of perimeter drains to collect storm water. 

¶ No discharges to the environment will be permitted from the Process Plant Area from storm 
water, unless it has been tested and proven to be suitable for release by the Bisha Environment 
Manager. 

¶ The Process Plant Area will be kept free of chemicals and other materials which may 
contaminate storm water collected from the area. 

¶ Stormwater diversion channels are to be keep free of debris to ensure that clean stormwater is 
carried away from the Process Plant Area. 

¶ Stormwater courses are to be keep free of debris to minimise the volume of stormwater 
contacting the working areas (and therefore minimise sediment laden run-off). 

¶ If waste rock dumps are used as part of water management structures, consideration will be 
given to minimizing the potential for acid leachate to enter surface watercourses at 
concentrations that would adversely impact downstream water quality e.g. through the use of 
NAG rock. 

6.6.2 Domestic Waste Water Management 

¶ The technology used for the proposed wastewater treatment plant includes the Submerged 
Aerated Media (SAM) as well as Re-activated Sludge (RAS) technology. RAS technology is used 
to seed the raw sewage with sludge rich in bacteria. The plant identified as a Low Maintenance 
Plant (LMP) is unique in that it combines the use of both anaerobic as well as aerobic 
environments for maximum efficiency of sewage treatment. 

¶ Treated effluent will be discharged to a temporary lagoon during construction (where water will 
evaporate) and to the processing plant during operations.  

¶ The plant is easy to operate and does not require permanent staff on site. There are no moving 
parts in the plant and the whole plant is built underground. The SAM and RAS-based treatment 
plant proposed for the Bisha project does not require periodic removal of sludge from the 
chambers and its incineration elsewhere. Neither does it entail vacuum-truck transportation of 
sewage to and/or from the treatment plant. 

6.6.3 Pit Water Management 

¶ Any water collecting in the bottom of the open pit will be pumped to a lined storage pond and 
used as process water if the water is of appropriate quality.  If pit water is not of an appropriate 
quality for use as process water, it will be pumped to the TMF for disposal. 
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6.7 Roles & Responsibilities 

Overall responsibility for the implementation of this Management Plan will rest with the Bisha Environment 
Manager who will report on progress to the Bisha General Manager.  Others with responsibility for the 
implementation of this Management Plan will include: 
 

¶ SENET, as EPCM Contractor, will be responsible for the integration of these procedures and 
requirements into their operating procedures and plans; 

¶ Bisha Mine Manager will be responsible for ensuring that these procedures and requirements are 
implemented for all mine operations; 

¶ Bisha Mill Manager will be responsible for ensuring that these procedures and requirements are 
implemented for all mill operations. 

6.8 Training 

Specialist training only will be provided to plant operators and key personnel involved in activities which 
waste water management. All staff will be made aware of the importance of water conservation and 
appropriate water conservation techniques. 

6.9 Monitoring & Reporting 

 
Down gradient monitoring wells will be installed 50 m from the outer perimeter of the leach field at three 
sites on each of the distal sides of the field from the septic tanks.  Shallow groundwater quality will be 
monitored when present on a monthly basis for parameters including: 
 

¶ Faecal bacteria; 

¶ Phosphates; 

¶ Nitrates; 

¶ BOD; 

¶ Metals; 

¶ Oil and grease (largely removed by grease traps where required); and 

¶ Total suspended solids. 
 
WHO water criteria (listed in the table) will be used as guidelines for acceptable quality. Should an 
increasing trend in any of the parameters become apparent, monitoring will be increased to weekly until 
the source of the increase is determined and management actions result in a decrease in the subject 
pollutant. 
 
Waste water monitoring procedures will be as follows: 
 

¶ SENET will report on a monthly basis to the Bisha Environment Manager on the implementation 
of this Management Plan during the construction phase. 

¶ Bisha Environment Manager will inspect the condition of the Project area on a monthly basis and 
will maintain appropriate records.   The inspection will include:  

o The efficient performance of the sewage treatment plant; 
o The quality of effluent; 
o The integrity of storm water drains. 

 
The Bisha Environment Manager will be responsible for record-keeping. 
 
Regular reporting will be undertaken via the monthly SEMS Report that will be prepared and submitted to 
the Bisha General Manager.  Reporting will include: 
 

¶ A summary of activities undertaken during the reporting period; 

¶ Any material deviations or non-compliances to this Management Plan; 

¶ Planned activities during the next reporting period; 

¶ Any other issues of concern. 
. 
Further information on environmental monitoring and reporting requirements and procedures is set out in 
the Monitoring Plan and in the Social & Environmental Management System. 
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7 Air Quality Management Plan 

7.1 Introduction 

The Air Quality Management Plan is designed to ensure the minimisation of air quality impacts related to 
the Bisha Project during the construction, operations and closure phases of the Project. The plan 
establishes guidelines for air quality and emissions management, monitoring and reporting.  

7.2 Objectives 

The objectives of this Management Plan are to: 
 

¶ Establish Standard Operating Procedures (SOPs) for Bisha construction, operations and closure 
activities; 

¶ Define BMSC requirements and procedures to guide the Project Management Team and other 
project contractors; 

¶ Define impact mitigation measures; 

¶ Define roles and responsibilities; 

¶ Define monitoring and reporting procedures. 
 
The targets of this Management Plan are to: 
 

¶ Keep ambient air quality within appropriate regulatory guidelines and standards;  

¶ Keep all air emissions within appropriate regulatory and industry guidelines; 

¶ Protect workers, local communities, livestock, wildlife and vegetation from adverse impacts due to 
dust emissions; 

¶ Avoid nuisance from odour and dust; and 

¶ Achieve zero regulatory or community concerns regarding air quality/emissions management. 

7.3 Scope 

This plan covers all activities that could result in air emissions through all phases of the project. This 
includes the following activities: 
 

¶ Equipment selection (vehicles, stationary combustion equipment, etc.); 

¶ Vehicle traffic and use of heavy equipment (emissions, dust); 

¶ Extraction of ore and waste rocks/overburden; 

¶ Facilities and mine construction; 

¶ Waste management (tailings and waste rock, incineration); 

¶ Blasting; 

¶ Power generation; 

¶ Facility operations (carbon regeneration kiln); and 

¶ Concentrate storage and shipping. 
 
Electric power at the mine will be purchased over the fence from a third party; port facilities are on the 
national grid. As far as possible, Bisha management shall ensure that third-party facilities that are 
dedicated for the use of the Project meet the same requirements as BMSC owned and operated facilities. 

7.4 Regulatory Requirements 

7.4.1 Eritrean Requirements 

Eritrea does not currently have regulations specifically related to air quality and emissions, but has 
implemented regulations related to environmental management plans. 
 
Eritrean requirements for environmental management plans are outlined in ñNational Environmental 
Assessment Procedures and Guidelinesò Ministry of Land, Water and Environment, March 1999. 

7.4.2 International Finance Corporation Environmental Guidelines 

Air quality guidelines are set out in the revised General Environmental, Health and Safety Guidelines 
published by IFC on 30 April 2007.  Key guidelines related to air quality are summarised below. 
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Point Source Emission Limits 
 
Air emission guidelines for small combustion facilities (<50 MWth) are set out in the IFC General EHS 
Guidelines

11
 as follows: 

 
Key Point Source Emission Limit Values for Liquid-Fuelled Boilers (<50 MWth) 

Pollutant Limit Value (mg/m
3
) 

Particulate matter - 50-100 

NOx - 1460-1850 

SO2 - 1.5 ï 3% (2000 mg/m3 also specified) 

 
In addition, as the net rated thermal input of the power generation system is expected to exceed 
50MW, the IFC Thermal Power guidance (2008) is also expected to apply to the reciprocating 
engines: 
 
Key Point Source Emission Limit Values for Reciprocating Engines (>50 MWth) 

Pollutant Limit Value (mg/m
3
) 

Particulate matter - 50 

NOx - 1460-1850 

SO2 - 2% or less (1,170 mg/m
3
 also specified) 

 
 
Ambient Air Quality Standards 
 
Ambient air quality standards are set out in the IFC General Environmental, Health and Safety 
Guidelines

12
 as follows: 

 
Ambient Air Quality Limit Values (EU Ambient Air Quality Limits) 

Pollutant Limit Value (µg/m
3
) 

SO2 

Á 24-hour average 
Á 1-hour average 
Á Annual average (for protection of vegetation) 

 
Á 125 (not to be exceeded more than 3 times per year) 
Á 350 (not to be exceeded more than 24 times per year) 
Á 20 

NO2 
Á Annual average 
Á 1-hour average 

 
Á 40 
Á 200 (not to be exceeded more than 18 times per year) 

Particulate matter (PM10) 
Á Annual average 
Á Maximum 24-hour average 

Á 40 
Á 50 (not to be exceeded more than 35 times per year) 

Ozone 
Á 8-hour daily maximum 

 
Á 120 (not to be exceeded on more than 25 days per year) 

 

7.4.3 Technical Requirements 

The following technical requirements will be used to align the Project with international good practice.  As 
far as practical, the Bisha mine will seek to meet these requirements. 

Incinerators 

Technical requirement and emissions standards are outlined in EU Directive 2000/76/EC on the 
incineration of waste and as set out below: 

Pollutant Limit Value (mg/m
3
) 

Dust - 30 

TOC - 10 

HCl - 10 

HF - 1 

SO2 - 50 

NOx - 500 

 
Heavy-Duty Vehicles 
 

                                                      
11

 General Environmental. Health and Safety (EHS) Guidelines, International Finance Corporation, 30 April 2007 
12

 General Environmental. Health and Safety (EHS) Guidelines, International Finance Corporation, 30 April 2007. 



   Bisha Mining Share Company 

Environmental Management Plans [ 18/02/2010 ]   Page 46  of 181  

 

Technical requirement and emissions standards are outlined in EU Directive 97/68/EC on emissions from 
non-road mobile machinery as outlined below. 
 

Pollutant Limit Value (g/kWh) 

CO - 30 

HC - 10 

NOx - 10 

PM - 1 

SO2 - 50 

Smoke - 500 

 

Fuel 

Technical requirement and emissions standards are outlined (but not limited) in the following regulations: 

¶ European Community Directive 98/70; and 

¶ ñDiesel Fuel Regulationsò (SOR/97-110), Canada, 1997. 

Jurisdiction Maximum Sulphur Content 

EU - 0.1% 

Canada - 15ppm 

 

The Project will source the lowest sulphur-content fuel reasonably available on commercial terms within 
Eritrea. The Eritrea Petroleum Corporation and its parent agency, the Department of Energy, indicate that 
the current sulphur-content limit for diesel used in the country is 0.1%. It is likely that this limit will be 
revised down to 0.05% in the future. 

7.5 Potential Air Emission Sources & Impacts 

Air emissions relate principally to exhaust emissions from plant, equipment, vehicles and dust.  The 
potential for dust to be emitted during construction is strongly dependent on the type and nature of 
activities taking place, such as the movements of vehicles and their speed, soil stripping activities, trench 
excavation, backfill and reinstatement.  Wind speed and wind direction relative to receptors are also key 
factors in determining the magnitude and duration of air quality impacts.   

Construction Phase 

Potential sources of dust and gaseous emissions during the construction phase include: 

¶ Land clearance and preparation; 

¶ Drilling, blasting and excavation; 

¶ Heavy vehicle operation, particularly on unsealed roads; 

¶ Topsoil / overburden loading, unloading, transportation and storage; 

¶ Access road construction; 

¶ General vehicle use; and 

¶ Power generation. 

Operations Phase 

Potential sources of dust and gaseous emissions during operation of the mine include: 

¶ Ore processing and leaching has the potential for the release of gases and fumes; 

¶ General vehicle use/vehicle exhaust emissions; 

¶ Drilling, blasting and excavation; 

¶ Deposition and storage of spent ore; 

¶ Ore crushing, stockpiling and reclamation; 

¶ Operation of the conveyor; 

¶ Open pit operations; 
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¶ Topsoil transportation and storage; 

¶ Wind erosion of cleared surfaces; 

¶ Overburden transportation and storage; 

¶ Heavy vehicle operations;  

¶ Power generation; and 

¶ Waste incinerator. 

Potential impacts associated with gaseous and dust emissions include: 

¶ Vegetation stress; 

¶ Nuisance impacts associated with the soiling action of deposited dust within local communities; 

¶ Health impacts to workers; 

¶ Visual impacts and community perception of the mine. 

Isopleths which illustrate the major emissions are included in the original 2006 SEIA (Figures 7.4.2-
7.4.9). 

7.6 Air Quality Management Procedures 

7.6.1 General Procedures During Construction 

General emissions control measures during Construction shall include: 
 

¶ Use of low sulphur and low aromatic fuel, if available and competitively priced; 

¶ Prohibiting of engine idling to reduce greenhouse gas emissions; 

¶ Equipment maintenance to be undertaken in accordance with manufacturerôs instructions and at 
the specified maintenance interval; 

¶ Avoid vehicle and machinery idling;  

¶ Unnecessary and/or unused lighting and air conditioning shall be turned off; 

¶ All air conditioned buildings will be appropriately insulated; 

¶ Vapour recovery units will be used on fuel/chemical storage tanks; 

¶ Dust collection systems will be used for bulk materials unloading; 

¶ Land disturbance will be minimised; 

¶ Vehicle movements will be optimised to eliminate unnecessary vehicle movements; 

¶ Dust suppression measures will be used throughout construction; and 

¶ Uncontrolled burning of domestic waste on site shall be prohibited. 

7.6.2 General Procedures During Operations 

 
General emissions control measures during mining/production operations shall include: 
 

¶ Use of low sulphur and low aromatic fuel, if available and competitively priced; 

¶ Equipment maintenance to be undertaken in accordance with manufacturerôs instructions and at 
the specified maintenance interval; 

¶ Equipment operators will be trained in and will follow equipment operational guidelines and 
standards; 

¶ Vehicles and/or construction equipment left idling for more than 10 minutes shall be turned off 
until required; 
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¶ Unnecessary and/or unused lighting and air conditioning shall be turned off; 

¶ All air conditioned buildings will be appropriately insulated; 

¶ Vapour recovery units will be used on fuel/chemical storage tanks; 

¶ Dust collection systems will be used for bulk materials unloading; 

¶ Covers or dust control devices will be used for crushing and milling operations; 

¶ Land disturbance will be minimised; 

¶ Vehicle movements will be optimised to eliminate unnecessary vehicle movements; and 

¶ Dust suppression measures will be used throughout operations (wetting work areas, roads, and 
storage piles; installing equipment covers; minimizing drop distances by using adjustable height 
conveyors; and using dust hoods and shields); 

¶ The surface feeder at each truck dump will be enclosed in a profiled steel clad structure; the truck 
dumps its load through a flexible entry curtain; 

¶ All conveyor belts will be enclosed by a hinged cover above and a tray below; the low speed of 
the belts will minimise dust generation; 

¶ At conveyor transfer points, dust will be contained by transfer chutes complete with curtains and 
rubber seals; 

¶ Concentrate stockpiles will be entirely enclosed within the storage buildings; and 

¶ Uncontrolled burning of domestic waste on site shall be prohibited at all times. All combustible 
domestic waste will be incinerated on site if it is not disposed into landfill. 

The following management procedures have been developed to reduce potential air and dust emissions 
from specific operations. 

7.6.3 Conveyors, Crushers, Material Stockpiles 

The following procedures will be adopted to limit dust emissions from conveyors, crushers, and material 
stockpiles: 

¶ Raw material handling areas, such as loading and unloading, transfer points and conveyor belts 
will be designed to avoid the generation of fugitive dust through careful siting and sheltering and 
to collect dust as far as possible; 

¶ Material drop heights will be minimised; 

¶ All dusty work areas such as crushers, conveyors, hoppers or truck loading will be designed to 
avoid dust emissions through careful siting, regular cleaning of equipment and use of water 
sprays as appropriate; 

¶ All heavy vehicles transferring raw materials across the site will be fitted with appropriate 
sheeting and covers for dust control; 

¶ Fork-lift trucks will be fitted with an efficient exhaust system and diesel trucks equipped with 
micro-particle filters; 

¶ Waste containers for materials which could be blown about by the wind will be located in areas 
sheltered from the wind or, preferably, covered to avoid windblown dust; and 

¶ Raw material conveyors will be covered to prevent wind exposure. 

7.6.4 Topsoil, Aggregate and Overburden Storage 

The following procedures will be adopted to limit dust emissions from topsoil: 

¶ Topsoil stockpiles will be oriented in the direction of the prevailing wind, as far as practicable, to 
minimise windblown dust;  

¶ Topsoil stockpiles will be restricted to a maximum height of 2 m to reduce the potential for 
windblown dust; 
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¶ As soon as practicable, topsoil stockpiles will be conditioned and seeded with native grass 
species to encourage soil binding and reduce the potential for wind and water soil erosion; and 

¶ Vegetation screening will be used, where appropriate, to provide further protection from 
windblown dust.  

In terms of tailings area, various options are being considered for dust management. These include 
wet suppression, surface cover, use of magnesium chloride etc.  Further work will be conducted to 
assess the most effective option for the control of dust from tailings.  

7.6.5 Access Roads and Cleared Areas 

The following procedures will be adopted to limit dust emissions from access roads, cleared areas and 
conveyors: 

¶ A 50 kph maximum speed limit will be imposed at all times; 

¶ Vehicles will follow specific access routes and use designated turning areas; 

¶ All heavy vehicles leaving the site will be fitted with appropriate sheeting and covers to control 
dust from haul loads; 

¶ Routine dust suppression will be carried out on unpaved roads.  Chemical dust suppressants will 
only be used if water availability is limited; 

¶ Paved areas will be installed with perimeter drains and sediment traps for the collection of 
dust/sediment in storm water runoff; and 

¶ Vegetation screening will be used, where appropriate, to provide further protection from 
windblown dust.  

7.6.6 Emissions Control Technologies for Major Emission Sources 

All plant instrumentation such as gas analysers and flow meters will be regularly calibrated to ensure that 
plant is operating efficiently and SO2 conversion is effective, i.e. the catalyst is working efficiently (99.7% 
conversion of SO2 to SO3) in accordance with the supplier guarantees.  Appropriate emissions control 
features will be installed and operated in accordance with manufacturerôs instructions on all equipment. 

7.6.7 Air Quality Management and Monitoring 

 
Effects Monitoring 
 
BMSC will collaborate with other industry and government-sponsored monitoring programmes to measure 
the effects of air quality occurring in the Bisha project area during the construction and operations phases 
of the project.  Information collected during monitoring program for this project will be made available to 
the public. 
 
Sampling Requirements 
 
Sampling for ambient air quality will be undertaken as outlined below. 
 

Parameter Sampling Frequency Sampling Duration 

TSP Weekly 24 hrs 

PM10 Weekly 24 hrs 

PM2.5 Weekly 24 hrs 

SO2 Monthly 30 days 

NOx Monthly 30 days 

 
Appropriate sampling equipment will be selected based on accuracy, ease of use, durability in the field 
and cost. Sampling locations will be determined using the output of a dispersion model (to identify areas 
of maximum concentration). In addition, certain measurements will be collected at nearby sensitive 
receptors including occupied dwellings and ecologically-sensitive areas. 
 
Emissions monitoring for stack emissions from incinerators and power plants will be undertaken as 
follows: 
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Pollutant Sampling Frequency 

Dust Annually 

TOC (incinerators only) Annually 

HCl (incinerators only) Annually 

HF (incinerators only) Annually 

SO2 Annually 

NOx Annually 

 
Air Quality Data Parameters 
 
Parameter Rationale Analysis Required 

24 hr TSP ¶ TSP (particles less than 35 µm in  
aerodynamic diameter) is generated 
from mechanical mining activity 

 

¶ Filter weight (from which dust concentration is 
determined) every 6 days 

¶ Composition of the dust for metals quarterly 
 

24 hr 
PM10 

¶ PM10 (particles less than 10 µm in 
aerodynamic diameter) is generated 
from mechanical mining activity and 
diesel combustion and has been 
extensively related to human health 
impacts. 

¶ PM10 is a better indicator of mechanical 
mining emissions than finer particles. 

 

¶ Filter weight (from which particulate 
concentration is determined) every 6 days 

¶ Composition of the dust for metals quarterly 
 

24 hr 
PM25 

¶ PM2.5 (particles less than 2.5 µm in 
aerodynamic diameter) is generated 
from mechanical mining activity and 
especially from diesel combustion. While 
there is no WB or WHO guideline, there 
are relevant  guidelines in other 
jurisdictions. 

 

¶ Filter weight (from which particulate 
concentration is determined) every 6 days 

¶ Composition of the dust for metals quarterly 
 

 
Sampling locations 
 
Sampling locations of ambient air quality will be selected to provide monitoring data from the following 
locations: 
 

¶ Within or adjacent to the open pit; 

¶ Within or adjacent to the TMF; 

¶ Within or adjacent to the Waste Rock Facility areas; 

¶ Within or adjacent to the Bisha camp site; 

¶ Adjacent to Mogoraib village; 

¶ 5 km upwind and downwind of the prevailing wind direction. 
 
Other sampling points may be included if considered appropriate. 
 
Completion of the Monitoring Programme 
 
The detailed monitoring programme will be finalised and submitted for review to the governmentôs Impact 
Review Committee (IRC) and the Mine Control Unit of the Department of Mines (Ministry of Energy and 
Mines) for their review and approval prior to commencement of construction/operations. 
 
Record Keeping Activities 
 
Regular record keeping will help to identify and address air quality issues in a timely manner. Record 
keeping will be undertaken as follows: 
 

¶ BMSC will implement an ambient air quality and emission monitoring programme and an 
appropriate monitoring protocol will be established (based on this Plan); 

¶ Emission reporting protocols will include a controlled emissions reporting protocol as well an 
emergency reporting protocol; and 



   Bisha Mining Share Company 

Environmental Management Plans [ 18/02/2010 ]   Page 51  of 181  

 

¶ BMSC will maintain monitoring records and prepare and annual emissions report 
 
The annual emission report will include the following information for each piece of equipment/activities 
emitting pollutants: 
 

¶ Fuel consumption; 

¶ Mileage; 

¶ Operational hours; 

¶ Volume of excavated ground, gravel, moved soil etc.; 

¶ Volume of ore, overburden, tailings and waste rock; 

¶ Volume of materials transported/shipped; 

¶ Volume and type of wastes incinerated; 

¶ Environmental monitoring records and observations related to air quality; 

¶ Unexpected/emergency emissions; and 

¶ Public complaints on air quality. 

7.6.8 GHG Monitoring 

The monitoring of GHG emissions is becoming a standard requirement under international good practice.  
BMSC will conduct annual monitoring of GHG emissions. It is likely that GHG monitoring during 
operations will involve inventories being developed using mass balance, stoichiometric calculations and 
internationally accepted ófactorsô. Key data that will be collected on a semi-continuous basis to support the 
inventory will include: 
 

¶ Diesel consumption by mining vehicles; 

¶ Explosives use; 

¶ Extent of electricity import and export; 

¶ Power generation/fuel type (emissions); 

¶ Incineration (emissions); 

¶ Employee road and air miles; 

¶ Road miles by HGVs importing plant; 

¶ Road miles by HGVs exporting concentrate.  
 
This data will be used to prepare an annual GHG emissions inventory and to track emissions over the 
course of project development.  

7.7 Roles & Responsibilities 

Overall responsibility for the implementation of this Management Plan will rest with the Bisha Environment 
Manager who will report on progress to the Bisha General Manager.  Others with responsibility for the 
implementation of this Management Plan will include: 
 

¶ SENET, as EPCM Contractor, will be responsible for the integration of these procedures and 
requirements into their operating procedures and plans; 

¶ Bisha Mine Manager will be responsible for ensuring that these procedures and requirements are 
implemented for all mine operations; 

¶ Bisha Mill Manager will be responsible for ensuring that these procedures and requirements are 
implemented for all mill operations. 

7.8 Training 

All employees of BMSC and Contractors to BMSC will be provided with basic training in air quality 
protection.  Additional, specialist training will be provided to plant operators and key personnel involved in 
activities which involve dust and gaseous emissions.  

7.9 Monitoring & Reporting Procedures 

 
Air monitoring procedures will be as follows: 
 

¶ SENET will report on a monthly basis to the Bisha Environment Manager on the implementation 
of this Management Plan during the construction phase, including: 
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o Air quality protection actions undertaken; 
o Air quality monitoring undertaken by suitably trained personnel; 
o Servicing of mobile and fixed vehicles and plant; 
o Non-compliances identified; 
o Corrective actions planned and undertaken. 

¶ Bisha Environment Manager will inspect the condition of the Project area on a monthly basis and 
will maintain appropriate records.   The inspection will include:  

o Evidence of dust, smoke, odour or other nuisance; 
o Condition of emission control equipment; 
o Condition of the incinerator; 
o Compliance with applicable regulatory and corporate requirements. 

 
Monitoring of changes in ambient air quality will be undertaken to ensure that air quality in the area does 
not undergo any adverse changes over the life of the project. As noted above, sampling will be conducted 
at those locations where vegetation monitoring is proposed, in addition to sensitive receptors and 
locations where the highest concentrations of emissions are expected to occur.  
 
The Bisha Environment Manager will be responsible for record-keeping. 
 
Regular reporting will be undertaken via the monthly SEMS Report that will be prepared and submitted to 
the Bisha General Manager.  Reporting will include: 
 

¶ A summary of activities undertaken during the reporting period; 

¶ Any material deviations or non-compliances to this Management Plan; 

¶ Planned activities during the next reporting period; 

¶ Any other issues of concern. 
 
Further information on environmental monitoring and reporting requirements and procedures is set out in 
the Monitoring Plan and in the Social & Environmental Management System. 
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8 Cyanide Management Plan 

8.1 Introduction 

The Cyanide Management Plan is designed to ensure the effective transport, storage, management and 
disposal of cyanide by the Bisha Project. The plan contains the methods that shall be used to prevent 
adverse effects occurring during operations, monitoring plans to assess potential effects during 
operations, and monitoring plans for determining the effectiveness of mitigation. 

8.2 Objectives 

The objectives of this Management Plan are to: 
 

¶ Establish Standard Operating Procedures (SOPs) for Bisha construction, operations and closure 
activities; 

¶ Define BMSC requirements and procedures to guide the Project Management Team and other 
project contractors; 

¶ Define roles and responsibilities; 

¶ Define monitoring and reporting procedures. 

8.3 Scope 

Cyanide is required by the Project during the gold and silver extraction phase. The plan covers all 
activities that could result in adverse effects to human health and safety and environmental quality 
through all phases of the project.  Associated plans which also incorporate cyanide management include 
the Spill Prevention and Emergency Response Plan, the Hazardous Materials Management Plan and the 
Transportation Plan.  The plan takes into account both Eritrean government requirements for the use, 
handling and transport of cyanide together with international best practice as specified by the 
International Cyanide Management Code (the óCodeô).  

8.4 Regulatory Requirements 

8.4.1 Eritrean Requirements 

Part four of the óManagement of Environmental Quality and Natural Resourcesô of the Environment 
Proclamation, Government of Eritrea, 1996 covers legislation relating to hazardous substances. This 
includes cyanide. 
 
In Chapter 1, óEnvironmental Quality Managementô, Article 63 on Toxic and Hazardous Substances states 
the following: 
 

¶ The production, sale, distribution, import, export, or transit of toxic and hazardous substances, 
pesticides and biological agents (e.g., living modified organisms, genetically modified organisms) 
within Eritrean jurisdiction or control, shall be subject to license, permit or approval procedures 
which require prior environmental impact assessment, as provided in part Three, Chapter V of 
this proclamation. 

¶ The Agency, jointly with the line ministries concerned, shall develop a register of toxic and 
hazardous substances and biological agents whose production, sale, distribution, transport, 
import or export are restricted or prohibited. 

Further, in Part five of the same document, the following is provided in Chapter 1, Monitoring and 
Inspection under Article 76, Monitoring and Enforcement Responsibility: 
 

¶ In their respective sectors, line ministries shall be responsible for inspection, enforcement and 
monitoring of compliance with environmental quality standards, the conduct of environmental 
audits, and monitoring of the status of biodiversity. 

¶ The Agency shall be responsible for coordinating the overall monitoring of environmental quality 
and of the status of biodiversity, particularly in cases where two or more line ministries are 
involved. 
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¶ Where a line ministry does not adequately monitor compliance with environmental quality 
standards and the status of biodiversity in its sector, the Agency is empowered to carry out all 
necessary sectoral monitoring, inspections and enforcement. 

8.4.2 International Finance Corporation Environmental Guidelines 

In the IFC Environmental Health & Safety Guidelines for Mining, Cyanide is identified as a Hazardous 
Material. The guidelines set out the following recommendations with regard to the handling and use of 
cyanide

13
: 

 
Cyanide use should be consistent with the principles and standards of practice of the International 
Cyanide Management Code. The Cyanide Code includes principles and standards applicable to several 
aspects of cyanide use including its purchase (sourcing), transport, handling / storage, use, facilities 
decommissioning, worker safety, emergency response, training, and public consultation and disclosure. 
The Code is a voluntary industry program developed through a multi-stakeholder dialogue under the 
auspices of the United Nations Environment Programme and the International Council on Metals and the 
Environment. 

8.4.3 International Code for the Management of Cyanide 

The "International Cyanide Management Code for the Manufacture, Transport and Use of Cyanide in the 
Production of Gold" (Cyanide Code) is a voluntary industry programme for the gold mining industry to 
promote: 

¶ Responsible management of cyanide used in gold mining; 

¶ Enhance the protection of human health; and 

¶ Reduce the potential for environmental impacts. 
 
The Code focuses exclusively on the safe management of cyanide and cyanidation mill tailings and leach 
solutions. The objective of the Code is to improve the management of cyanide used in gold mining and 
assist in the protection of human health and the reduction of environmental impacts.  
 
Under IFC EHS Guidelines for the mining sector, companies should ñimplement the provisionsò of the 
Code.  BMSC  cannot be a signatory to the Code until it is an operation producing gold, however, the 
company is fully committed to the provisions of the Code including the obligations to carry out third party 
audits.  These audits must be conducted every three years by independent, third-party professionals who meet 

the Instituteôs criteria for auditors.  
 
The Code sets out standards of practice for: 
 

¶ Production; 

¶ Transportation; 

¶ Handling and storage; 

¶ Operations; 

¶ Decommissioning; 

¶ Worker safety; 

¶ Emergency response; 

¶ Training; and 

¶ Public and Agency dialogue. 

8.5 Potential Impacts 

Unlike some synthetic chemicals, cyanide in its bioavailable (and hence toxic) forms is not persistent and 
will degrade through natural physical, chemical and biological processes into other, less toxic chemicals. 
Properties of cyanide are as follows: 
 

¶ Cyanide is a rapidly-acting highly potent poison to people, animals and plants when exposed to 
high levels and increasing concerns are being raised about the effects of repeat low doses to 
animals (EA 2003). 

                                                      
13

 International Finance Corporation. Environmental, Health & Safety Guidelines for Mining. 10 December 2007. pp 10. 



   Bisha Mining Share Company 

Environmental Management Plans [ 18/02/2010 ]   Page 55  of 181  

 

¶ Cyanide poisoning may occur due to inhalation of cyanide gas (hydrogen cyanide), dusts or 
mists, absorption through skin following skin contact, or by consuming materials containing 
cyanide (e.g. drinking water, sediment, soil, plants). 

¶ Exposure to cyanide in solution through consumption of surface water is the main exposure route 
for most animals affected by cyanide poisoning, but concurrent exposure through inhalation and 
skin absorption may also occur. In addition, animals may consume cyanide inadvertently in 
tailings slurry or sediments (e.g., during foraging, when consuming carcasses or preening 
feathers) (EA 2003). 

¶ While it is a deadly poison when ingested, inhaled or contacted in a sufficiently high dose, it does 
not accumulate in the food chain, and will generally not give rise to chronic health or 
environmental problems when present in low concentrations (Environment Australia 2003). 

¶ It oxidizes and degrades when exposed to air or other oxidants.  

¶ Cyanide is ubiquitous in nature, with cyanide-containing chemicals being produced by a wide 
range of micro-organisms and approximately 2,650 plant species as part of their normal 
metabolism. 

¶ Cyanides can also occur naturally at low levels in many surface and ground waters.  

¶ Humans and animals may be at risk from cyanide poisoning from eating plant materials that 
contain cyanide, including cassava, fruit pits (peaches, apricots), almonds and bamboo shoots. 
Cyanide is also in vitamin B12 (EA 2003).  

¶ Cyanide may degrade or attenuate by natural processes, however, some of the breakdown 
products are themselves toxic and able to pose unacceptable risks to human health and the 
environment (e.g. ammonia, cyanate, nitrate, nitrite, metal-cyanide complexes, thiocyanates, 
cyanogens, cyanogen chloride, chloroamines). 

¶ More elevated levels may be found in certain plants and animals (many plant and insect species 
contain cyanogenic glycosides) or near certain industrial sources. 

 
Due to the properties identified, the key issues related to the management of cyanide are principally 
preventing cyanide from coming into contact with the human body and prevention of cyanide solids or 
liquids reacting to produce cyanide gas. Consideration must therefore be given to the following: 
 

¶ elimination of direct disposal/spillage of cyanide to the ground, surface water or stormwater 
drains; 

¶ management and maintenance of storage facilities; 

¶ cyanide handling; and 

¶ cyanide transportation. 

8.6 Cyanide Management Procedures 

Annex A to this Plan sets out the principles and standards of practice set out in the Cyanide Code. 

8.6.1 General 

¶ BMSC is aware of its responsibilities with respect to cyanide transport and handling and must 
follow the principles and procedures set out in the Cyanide Code (2005). 

¶ The focus of Bishaôs cyanide management programme will be prevention of access to the tailings 
pond to wildlife and livestock, through the use of fencing and other measures, and the prevention 
of contamination of shallow groundwater.  

¶ An Inco SO2 cyanide destruct circuit will be used in the mill ahead of the tailings discharge line to 
ensure residual cyanide (WAD) will be below 2 mg/L.  

¶ Because cyanide is a public concern, BMSC will establish an outreach programme as part of its 
commitment to further public education and access to information that provides information on the 
transportation, use and destruction of cyanide at the Bisha Mine. 
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¶ BMSC will purchase cyanide from manufacturers employing appropriate practices and 
procedures to limit exposure of their workforce to cyanide and to prevent releases of cyanide to 
the environment.  BMSC will ensure that selected manufacturers operate to a standard consistent 
with the Cyanide Code. 

¶ BMSC will implement a comprehensive water management programme to protect against 
unintentional releases. 

¶ BMSC will implement measures to protect birds, other wildlife and livestock from adverse effects 
from exposure to cyanide from accidental releases and from direct and indirect discharges of 
cyanide process solutions to surface and groundwater. 

8.6.2 Transportation 

¶ No cyanide will be transported until all transportation management procedures are in place and 
all road safety upgrades have been completed. 

¶ The preferred method of transportation is via the use of Isotainers which provide a secure and 
reliable form of transport designed to eliminate environmental releases; BMSC is currently 
identifying suitable vendors for the cyanide transport containers. 

¶ Cyanide will be transported in bulk on transport trucks placarded as required. Transporters of 
cyanide will receive instruction in the safe handling this material. 

¶ BMSC will ensure that selected transport companies operate to a standard consistent with the 
Cyanide Code, hence BMSC will:  

o Establish clear lines of responsibility for safety, security, release prevention, training and 
emergency response in written agreements with producers, distributors and transporters; 

o Require that cyanide transporters implement appropriate emergency response plans and 
capabilities, and employ adequate measures for cyanide management; and 

o Only carriers approved by BMSC and which operate to a standard consistent with the 
Cyanide Code will be used to transport sodium cyanide to the mine site. 

¶ The utmost care will be taken to ensure that spills of sodium cyanide do not occur. However, in 
the remote possibility of a spill, spill clean-up procedures for hazardous materials will be followed 
(see Spill and Emergency Response Plan). 

8.6.3 Handling and Storage 

¶ BMSC will ensure that cyanide handling and storage is undertaken to a standard consistent with 
the Cyanide Code. 

¶ Design and construct unloading, storage and mixing facilities consistent with sound, accepted 
engineering practices and quality control and quality assurance procedures, spill prevention and 
spill containment measures. 

¶ Operate unloading, storage and mixing facilities using inspections, preventive maintenance and 
contingency plans to prevent or contain releases and control and respond to worker exposures. 

¶ Sodium cyanide will be stored in the mill in a dedicated, bunded area protected from water and 
provided with adequate ventilation to disperse hydrogen cyanide gas.  

¶ Cyanide will be stored in areas with secondary containment which are routinely inspected and are 
fitted with alarm systems. 

¶ Only employees trained in the safe handling of sodium cyanide will handle the material and only 
employees requiring access to the sodium cyanide will be authorized to handle it. This will be 
limited to a small number of mill employees.  

¶ Materials Safety Data Sheets (MSDS) and handling procedures will be posted in the cyanide 
storage area such that they can be readily seen and read. 

¶ Operators undertaking hazardous procedures involving cyanide will wear appropriate protective 
clothing as described in the MSDS and the manufacturer's recommendations for personal 
protective equipment (PPE).  




