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4 PROJECT DESCRIPTION 

4.1 General Description 

4.1.1 Overview 

The Mako Gold Project will consist of the development of the Petowal gold deposit, located in the Kedougou 

region of Senegal, approximately 650 km south-east of Dakar.  The Petowal deposit is located in the western 

section of the proposed Mako Mining Concession (Figure 4-1).  The preferred development scenario involves 

standard gold extraction and processing methods, which involve mining of ore via an open pit, processing of 

ore through carbon in leach (CIL), and construction of supporting infrastructure including a waste rock dump 

(WRD), tailings management facility (TMF), water storage dam (WSD), power station and accommodation 

camp.   

The Life of Mine (mining and processing) is anticipated to be approximately eight years, with a total 

estimated production of approximately 900 koz of gold (Toro Gold, 2015e).  Construction is currently 

scheduled to commence in Quarter 4 of 2015 and commissioning in Quarter 1 of 2017.   

The Project development is subject to continuing feasibility studies.  The following Project Description is 

based on Project information provided in the Definitive Feasibility Study (DFS) findings. The option selection 

process for various facilities and operations is discussed in Chapter 5: Evaluation of Project Alternatives. 

4.1.2 Mine Reserve  

The Mako Gold Project contains a mine reserve of 13.9 Mt of ore, with a gold grade of 2.22 g/t Au. There will 

be 88.6 Mt of ore processed and 74.6 Mt of waste will be produced as a result. The schedule shows a modest 

total material movement of 10 Mt for Year 1, followed by three years of a relatively high total material 

movement, averaging 22 Mtpa, after which the total material movement decreases to 8Mt in Year 5 (Coffey, 

2015). There will be a temporary ore stockpile which will be processed during the last two to three years of 

operation. The schedule includes plant feed of high grade ore which will produce an average 143 koz per 

annum during the first five years and 112 koz per annum over the Operational Phase (Toro Gold, 2015e).  

The Petowal gold deposit is located on the western edge of the Lower Proterozoic Kedougou-Kenieba inlier 

(KKI), which covers part of eastern Senegal and western Mali.  The KKI encompasses the Mako Belt, one of two 

belts of volcanic rocks, including associated sodium (Na) rich granitoid intrusives. The Mako Belt comprises a 

sequence of NE to ENE trending tholeiitic basalts with subordinate calc-alkaline and felsic lavas that have 

shallow to sub-vertical dips to the northwest. The belt is intruded by mafic and granitoid intrusives. 

Metamorphic grade is typically green schist to lower amphibolite facies with structural deformation 

predominantly in the form of belt parallel thrusting, transpressional shearing and local steepening of dip.  

The proposed Mako Mining Concession lies towards the south-west end of the exposed Mako Belt and the 

Petowal gold deposit is situated in the central part of the Mining Concession within a hill mass locally known 

as Galeakouto. The Petowal gold deposit is hosted by a bimodal mafic-felsic sequence of layered volcanic 

rocks which strike NE to ENE and dip to the northwest. The volcanic sequence is cross cut by mafic to felsic 

dykes and larger intrusive bodies as well as late felsic (‘rhyolite’) dykes.  

The Mako area is located close to one of the major NNE to NE trending structures within the KKI – the 

Sabodala Shear Zone (SSZ) – and Petowal itself may be located on an E-W trending splay related to this major 

structure.   

The Petowal mineralised zone is a body some 1 km in length which strikes northeast (50°) and dips 30° to 60° 

northwest into Petowal Hill. The thickness of the main mineralised zone varies along strike and down dip 

between five and 63 m, with an average intersection thickness of about 18 m, with gold grades varying from 
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one up to 12 g/t Au over these intersection widths (these statistics are based on intersections with a 

minimum average grade of 1 g/t Au). In cross section the shape of the mineralised body is typically flared and 

at its widest close to the surface, the basalt mineralisation (and the felsic unit) tends to narrow in its mid-

section and then widens and flattens at depth. The overall form of the Central Petowal main mineralised zone 

on a typical cross section is an open sigmoidal shape. 

A more detailed description of the geology in the region surrounding Mako is provided in Chapter 6: Physical 

Environment Setting. 

4.1.3 Proposed Project Arrangement 

The site layout and project component configuration is depicted in Figure 4-1. A summary description of key 

details and the proposed layout for individual Project components are given in the following sub-sections, 

with detailed information presented in Section 4.4 (Operational Phase).  The design of the Project has been 

developed based on national and international design standards for mining infrastructure. Relevant 

international standards for quality, security and environment will be complied with for all the plant/industrial 

components where appropriate. 

The main mine facilities are expected to include: 

 Mine Pit; 

 Haul route; 

 Run of Mine (ROM) Pad, ROM Pad stockpile and primary crusher; 

 Process Plant; 

 Tailings Management Facility (TMF) and sediment pond; 

 Waste Rock Dump (WRD); 

 Ore Stockpile; 

 Water Storage Dam (WSD); 

 Pump station and raw water pipeline; 

 Power Station and reticulation; 

 Project access infrastructure (including Main Access Road and WSD Access Road);  

 Mine Services Area (MSA) (office / workshops / warehouse); and 

 Accommodation camp(s). 
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Figure 4-1 Project Development Area and Mine Layout
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4.1.4 Project Development Area 

The main area in which the Company are planning future mining operations is identified as the Project 

Development Area (PDA), shown in Figure 4-1. This is some 541 ha in size, and is located entirely within the 

proposed Mako Mining Concession, which covers an area of approximately 7700 ha. The PDA is located 

immediately north of the Gambia River, approximately 1 km east of the Niokolo-Koba National Park (PNNK) 

boundary (at its closest point) and is south of the N7 highway.  

The primary purpose of the PDA is to define the footprint of the main area that could potentially be affected 

by physical impacts that could occur over the Project life, as well as exclusion zones to protect community 

safety.  While the PDA includes the main components of the Project (e.g. Mine Pit, TMF, WRD, Process Plant 

etc.), some components such as the Main Access Road, Water Storage Dam and Accommodation Camp are 

located outside the PDA.  

Depending on the outcomes of consultations with local authorities, settlements and some forms of land use 

and access will be excluded within the PDA and areas immediately downstream of dam structures for safety 

and security reasons.  

The size of the PDA has been reduced through an iterative design process to ensure that impacts to land and 

livelihoods are minimised. 

Infrastructure, Security and Safety Zones 

The following security measures will be put in place to ensure the safety of local communities and personnel; 

 Fencing and/or other physical barriers will be erected around high security installations and other 

areas where there are potential safety risks; 

 There will be no access to Badalla Valley upstream of the Mining Concession boundary (approx. 250m 

downstream of the TMF embankment).  This includes areas around the TMF, WRD, Mine Pit, and Process 

Plant. The Mine Pit will be surrounded by a berm to prevent access; 

 There will be a 500 m buffer around the Mine Pit to assist in maintaining the fly rock exclusion zone 

during blasting.  There will also be a 50 m exclusion zone around the Mine Pit at other times; 

 The TMF dam and WSD dam embankment will be surrounded by stock fencing to exclude access. No 

swimming, fishing or livestock watering will be permitted;  

 Community use of all Project roads will be permitted.  However, there will be a control post just north 

of Tambanoumouya to control access to the mine facilities; 

 The Process Plant / MSA / general administration area will be enclosed within a patrolled 2m chain link 

fence line to discourage casual entry.  The main point of entry will be where the Main Access Road 

enters the site.  This point of entry will be provided with a gate and manned security post.  Access from 

the Haul Road through the MSA will also be monitored by a manned security post.  Entry into the 

fenced areas will require a mine identity card and / or proof of legitimate business beyond that point; 

 The Process Plant will be enclosed by a double line of security fencing monitored by closed circuit 

cameras.  The fence line will be provided with perimeter lighting.  Entry will be via a single monitored 

security post and will be strictly controlled; 

 Access to the goldroom within the plant will be restricted and strictly controlled.  Extensive camera 

surveillance will be installed and entry points will be monitored and alarmed.  All personnel allowed 

into the area will be accompanied and monitored by security staff.  Persons leaving the area will be 

subject to a comprehensive search; 

 The Accommodation Camp will be fenced and provided with a manned entry gate to prevent 

unauthorised access; 

 The TMF will be provided with a barbed wire perimeter stock fence to prevent wildlife access; and 
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 Active landfill areas will be fenced to prevent wildlife and vermin access (Coffey, 2015). 

4.1.5 Mine Life and Schedule 

There will be an 18 month pre-construction and construction programme from the site access to the first gold 

production. Production is expected to start in April 2017 (Toro Gold, 2015c).  The Life of Mine (mining and 

processing) is anticipated to be approximately eight years. The mining plan includes a stockpiling strategy 

that is designed to preferentially mine and treat the higher grade material. High grade ore will be mined and 

processed over a six year period at a rate of 1.8mtpa. Mining activity will stop in the second quarter of year 6. 

This will be followed by a further two to three year period (when mining is complete) in which lower grade 

ore will be processed. Plant operations are scheduled to cease in the third quarter of year 8 (Toro Gold, 2015 

Pers. Comm.). 

A preliminary Gantt chart showing the Project planning and construction schedule in 2015 is provided as 

Figure 4-2.  

 

Figure 4-2 Proposed schedule for Construction over 2015  

4.2 Pre-Construction Phase 

Due to the effect of the wet season on water collection and construction activities, commencement of site 

works has to be timed carefully. In particular, it is imperative that a WSD is completed before May 2016 so that 

it can be filled and made available for operations to commence in Quarter 1 of 2017. Failure to achieve this 

milestone could mean that the entire Construction Phase has to be delayed by 12 months.  

As a result, an early works phase, starting in October 2015, has been programmed to enable site access, 

preliminary works for the accommodation village and preparation of the WSD facility before December 2015, 

at which time full construction and manning the site will commence. 

Prior to full access to the site, the Company will upgrade the Main Access Road from the highway to the 

proposed site for the camp.  To support this, an existing quarry may be re-established to ensure the 

availability of suitable rock materials. The Main Access Road from the N7 Highway to the Gambia River is 

approximately 7.1 km long and from the Gambia River to the Process Plant it is approximately 5.7 km long.  

The road will be a 9 m wide gravel, all weather, and free-draining road to provide all weather access for the 

delivery of equipment, materials and services to the site.  Culverts will be installed as appropriate on creek 

crossings. Steep sections of road may be sealed if there are issues with erosion or vehicle traction (Coffey, 

2015).  The Main Access Road alignment is shown on Figure 4-1 in Section 4.1.3.  

After full access to the site has been granted, completion of the initial access road from the highway to the 

camp, the access roads to the WSD, Process Plant site and river abstraction site will be prioritised in order to 

allow construction of these facilities to progress. Haul roads within the mining area will be approximately 24 

m wide, which includes drainage and a running width of approximately 18 m, depending on the type of haul 

truck selected. Plant internal roads will also be constructed to provide access between the administration 

Stage Month 
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area, plant site facilities, fuel storage, Power Plant and MSA.  These roads will generally be 6 m wide and 

constructed flush (where possible) with the bulk earthworks pad to ensure that stormwater sheet flow is 

achieved across the site, thereby reducing the need for surface drains and culvert crossings within the Process 

Plant / MSA areas (Coffey, 2015).   

Access to the Accommodation Camp, which is located in the Wayako Valley, east of the Process Plant, will be 

directly from the adjacent main access road via a 6 m wide gravel road.  Access to the explosives magazine, 

which is located on the edge of the Badalla Valley, east of the Process Plant, will be directly from the adjacent 

main access road via a 6 m wide gravel road. 

Roads will be designed to allow all-weather passage of traffic.  This will include regular spreading and 

compaction of suitable crushed rock road base material (Coffey, 2015). 

A number of new tracks will be constructed to access infrastructure such as the TMF, sediment control 

structures and WSD.  The access tracks will be cleared and graded gravel sheeted tracks.  The location of site 

sediment control structures and the access tracks to them will be determined at the earthworks detailed 

design stage (Coffey, 2015). 

Early works (from October to December 2015) include the following principal activities: 

 Detailed design for Main Access Road, WSD and Accommodation Camp; 

 Award of earthwork contract(s), or hiring of equipment if self-managed by the Company; 

 Commencement of Main Access Road construction from the RN7 through the Wayako Valley; 

 Preparation, clearing and grubbing of the minor valley floor which forms the WSD facility; 

 Ordering of the demountable buildings which form part of the new accommodation camp; 

 Ordering owner mobile equipment; generators, pumps etc; and 

 Commencement of quarry activities (no blasting required) to generate aggregate for road building and 

civil works. 

In addition to the primary production fleet (described in Section 4.4.4), a small pioneering fleet, comprising a 

single 50t back-hoe excavator and two 40t capacity articulated dump trucks, may be deployed in order to 

establish the mining operation during pre-production, including haul roads and initial bench development. 

The pioneering fleet will be highly mobile and will be better suited to undertake this preparatory work, in 

advance of the arrival of the primary production fleet. The pioneering fleet can also be utilised for routine 

maintenance, on-going topsoil removal and/ or additional lift of the TMF (Coffey, 2015). The work of this 

pioneering fleet will continue into the Construction Phase. 

4.3 Construction Phase 

4.3.1 Activities, Facilities and Processes 

The construction activities will follow logically from the Pre-construction phase and will be carefully 

scheduled to a compressed timeline, targeting a first gold pour in Quarter 1 of 2017. Once site access has 

been established in the Pre-construction phase, activities will progress in the following simplified sequence: 

 Construction of sediment retention pond downstream of the TMF (prior to the onset of the wet 

season); 

 Clearing and grubbing of areas to be developed; 

 Bulk earthworks, including cut and fill or cut to spoil levelling of access roads, drainage channels, 

Process Plant site, ROM Pad, TMF, Accommodation Camp and Mine Pit area. Some blasting may be 

required for sections of access road and occasional footings (such as the mill); 

 Complete installation of the WSD and river abstraction system and commission before June 2016; 
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 Install accommodation camp facilities so that they are operational before May 2016; 

 Mechanical contractor to mobilise by end of July 2016, to commence tank erection at Process Plant; 

 Mine contractor or owner fleet to commence pre-strip by August 2016;  

 Mobilise civil contractor(s) to commence critical path concrete pours in February (civil works 

completed by September 2016); 

 Power Station installation to commence by December 2016. This will be an optimal owner-operated or 

independently operated diesel Power Station; and 

 Process Plant commissioning expected to commence in February 2017, and last for two months. 

The principal project components listed above are shown on Figure 4-1. 

Vegetation clearance will be conducted during the dry season and confined to the minimum area required 

for safe operations to reduce the potential for dust, erosion and sediment transport.  Any commercially 

valuable timber will be salvaged from the Project Footprint where possible.  

The Company will provide daily bus transportation for Project employees to and from Kedougou town. Group 

transportation will allow workers from the local area, and from Kedougou in particular, to commute from their 

place of residence on a daily basis (rePlan, 2015c). 

Tailings Management Facility Construction 

The TMF has been designed with an initial capacity of 2.4 Mt of dry tails for the first 16 months of the 

Operations Phase. It will have a final capacity to store 13.9 Mt of dry tails over 7.7 years. The estimated 

maximum embankment height is approximately 22 m for Stage 1 and 48 m for the final TMF (Knight Piesold 

(2015f ). 

A Dam Break Assessment was prepared for the Mako TMF and this resulted in a Dam Failure Consequence 

Category of ‘High C’ as per ANCOLD 2012 guidelines. Knight Piesold therefore adopted design criteria for the 

TMF based on its Dam Failure Consequence Category. 

The TMF basin area will be cleared and grubbed and topsoil will be stripped. A low permeability soil liner of 

less than 1 x 10-8 m/s will be constructed over the extent of the pond area. The soil liner will be either 

reworked in-situ material or imported low permeability material.  An HDPE geomembrane liner will be 

installed in the lower reaches of the TMF basin and on the TMF embankment upstream face (Knight Piesold, 

2015a). The liner will conform to Nevada’s Water Controls for Mining Facilities Standards (Nevada 

Administrative Code: NAC 445A.438) (Toro Gold, 2015c). This stipulates that synthetic liners must have a 

resistance to the passage of process fluids equal to a permeability coefficient of 1x10-11 cm/sec. 

Approximately 30% of the TMF basin area will be lined (Knight Piesold, 2015e. Pers. Comm. Email 19 May 

2015). 

A study of ageing resistance of HDPE-geomembranes Tarnowski and Baldauf (2006) identified that since 

HDPE can be degraded to only a limited extent by most inorganic and many organic chemicals, it is mainly 

oxidation  that is the cause of polymer degradation . Under covered conditions (medium temperature/ 

absence of UV- radiation) oxidation takes place only very slowly.  For the current Project the HDPE liner is 

expected to be covered at a very early phase of the project (e.g. first year or less) and therefore will not be 

exposed any further to UV radiation after this time. The study by Tarnowski and Baldauf (2006) found that 

after up to 30 years exposure to weathering these HDPE-geomembranes lining systems still work in their 

desired function and remaining antioxidants provide further protection against degradation even after this 

time. 

The TMF will be located in the Badalla Valley immediately to the south of the deposit. It will be constructed in 

two stages during two dry seasons using a downstream construction type. The Stage 1 TMF has been 

designed to provide 16 months of storage capacity, in order to allow some flexibility for Stage 2 construction 

to be carried out during the subsequent dry season. The TMF will comprise a valley storage formed by two 

multi-zoned earth-fill embankments, comprising a total footprint area (including the basin area) of 
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approximately 31 ha for the Stage 1 TMF, increasing to 67 ha for the final TMF. The TMF is designed to 

accommodate a total of 13.9 Mt of tailings (Coffey, 2015). The supernatant pond has a maximum design pond 

volume of 1,870,000m3 (Knight Piesold, 2015b). 

The over-riding design objective for the TMF is hydraulic control during Project operations and long-term 

geotechnical and geochemical stability. The TMF will be designed to Australian National Committee on Large 

Dams Incorporated (ANCOLD, 20121) and International Commission on Large Dams (ICOLD) standards2 (Toro 

Gold, 2015c).  Key design standards for the TMF embankment (Knight Piesold, 2015f ) include:  

 Permanent and secure containment of all solid waste materials (tailings) generated by the Process

Plant;

 Maximisation of tailings densities using subaerial deposition;

 Removal and reuse of free water;

 Reduction of seepage;

 Excess storage capacity to retain the greater of a 1 in 100 year recurrence interval, 24 hour duration

storm event, or a 1 in 100 year recurrence interval, annual rainfall sequence;

 Rapid and effective rehabilitation;

 Ease of operation; and

 Monitoring network comprising embankment (standpipe) piezometers, survey pins and groundwater

bores.

The TMF will have an engineered embankment with a Stage 1 height of approximately 22m and a final height 

of approximately 48m. The narrow mouth of the Badalla Valley provides an ideal location for the embankment 

as it effectively entails ‘plugging’ a natural wall.  

A 25m wide ‘starter dam’ will be constructed at the upstream end of the TMF (Coffey, 2015).  

Waste Rock Dump Construction 

The proposed WRD location is high in the upper Petowal watershed with minimal upstream catchment. It will 

be built from the lower end upwards with the starter pit being at the lower end of the overall pit. The WRD is 

likely to be constructed at three or four main entry levels along the Mine Pit, with the relief of the eastern end 

of the pit being from 290mRL in the north to 220mRL at the southern end (Toro Gold 2015. Pers. Comm. Email 

22 May 2015).  It will not exceed the height of the surrounding hills (Coffey, 2015). The WRD was designed at 

an overall slope angle of 20 degrees, which would equate to approximate 23 degree batters with 8m berms 

every 20m in height (Toro Gold 2015. Pers. Comm. Email 22 May 2015). The WRD covers 80Ha and has a 

capacity3 of 36Mm3 (Coffey, 2015).   

Waste dump slopes will be progressively rehabilitated with topsoil, where possible. All such rehabilitation 

work should be carried out progressively over the life of mine (Coffey, 2015).  The advantages of progressive 

rehabilitation are described in the RCMCP (Earth Systems, 2015b). 

Low Grade Ore Stockpile Construction 

A Low Grade Ore Stockpile with a capacity of 1.8 million m3 will be developed southeast of the Mine Pit, at the 

bottom of the WRD.  The stockpile will have sufficient capacity to stockpile 4.0 Mt of low grade material 

scheduled to be stockpiled from the Mine Pit. A waste platform will be established at the 180 mRL, with low 

grade ore being stockpiled to a height of 40 m, or 220 mRL (Coffey, 2015). 

Process Plant and Mine Services Area (MSA) Construction 

3 The capacity figure is based on the compaction calculation for 75Mt of mine waste. 
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The Process Plant site is located on a lateritic plateau to the south of the Mine Pit. There is no soil or loose 

material to remove and there will be minor adjustments to the gentle slope by drill and blast for specific 

equipment foundations. The plant layout design takes advantage of the slopes where possible. 

A laydown area will be established adjacent to the Process Plant site.  The Process Plant site and MSA will be 

utilised for laydown. Priority will be given to constructing the reagents stores, workshops and warehouses to 

provide covered areas for site fabrication and to allow undercover storage of goods requiring weather 

protection (Coffey, 2015). 

The MSA facilities are summarised below (Coffey, 2015):   

 Heavy vehicle workshop (three bays) plus welding and tyre change bays; 

 Mine vehicle wash-down bay, with water management and oil / water separation; 

 Heavy / light vehicle refuelling area; 

 Light vehicle workshop; 

 Mine management / services office; 

 Shift change building with showers and ablutions;  

 Mine staff mess; and  

 Mine warehouse. 

ROM Pad Construction 

The ROM Pad will be located south of the Mine Pit. The ROM Pad will be built once the primary crusher, apron 

feeder and ore bin have been constructed. Selected engineering fill will be placed around these structures 

and the retaining wall above the crushers and primary discharge conveyors.  The mining department will then 

expand the ROM Pad design and, during the pre-production phase of operations, build an access ramp to the 

ROM Pad and gradually expand the ROM Pad footprints with bulk mine waste to suit the ore stockpile and 

any other mining needs (Coffey, 2015).    

The ROM Pad has been designed with an approximate 110,000 m3 stockpiling capacity, assuming a stockpile 

height of 10 m.  The current schedule shows a peak ROM stockpile requirement of 430 kt or approximately 

200,000 m3.  Pre-production will mine approximately 230 kt of mill feed (Coffey, 2015).   

Water Storage Dam and Abstraction Tower Construction 

The WSD is the main collection and storage pond for clean process water on site, and has a catchment area of 

56 ha.  The WSD will be constructed with a 21 m embankment formed of compacted earth with an outer 

lining of rip rap.  The WSD will be soil-lined and the embankment slope will be at an angle of 1V:2.5H. The 

embankment will comprise a central low permeability core (Zone A), and upstream and downstream 

structural fill zones (Zone C).  It is planned that embankment fill material will be sourced from borrow areas 

within the WSD basin area.  

A cut off trench will be located beneath the central Zone A core of the WSD embankment.  The cut off trench 

will be excavated to extend through to competent low permeability foundation material (depth to be 

confirmed based on site investigation findings).  The cut off trench will be constructed continuously along the 

embankment and backfilled with low permeability fill (Zone A).  The maximum design WSD reservoir area will 

be cleared and grubbed. Water will be recovered from the WSD via a floating decant barge (Knight Piesold, 

2015a). 

The Gambia River abstraction system will comprise submersible pumps situated within a vertical concrete 

tower, located within a trench excavated into the northern abutment of the Gambia River (see Figure 4-1).  

The base of the trench at the inlet will coincide with the lowest allowable river flow level for abstraction.  The 

abstraction tower will have a concrete base and slotted corrugated steel pipe sections.  It will be surrounded 

by free-draining coarse rockfill, with an inlet pipe to convey low level flow into the tower (Coffey, 2015). 
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Power Station Construction 

Grid power is not available at the project site or at a location that makes transmission to site a cost effective 

alternative.  The closest grid power to the project site is the local 30 kV grid in the vicinity of Tambacounda 

some 170 km north west.  Even this is isolated from the main national grid covering the west and north of the 

country. Power will therefore be generated on site by a dedicated diesel-fuelled project Power Station. The 

Power Station will be constructed as close as practicable to the largest power load (the ball mill). The Power 

Station will be located within the plant perimeter fence and will incorporate 4 x 20 kL 'day tanks' for fuel, 

which will be topped up as required from the main fuel depot. Overhead power lines of 11 kV will distribute 

power across the site (Coffey, 2015). 

General and Administrative Facilities 

The following facilities will be constructed in the area depicted as ‘other infrastructure’ in Figure 4-1(Coffey, 

2015); 

 Site entry security office; 

 Main administration building;  

 Medical centre and emergency services facilities; and 

 Main warehouse with office and ablutions and secure storage for smaller items and outdoor yard for 

larger items. 

Drainage  

A number of perimeter drains and sediment traps will be constructed around the Mine Pit, WRD area and the 

ROM Pad to manage localised surface water run-off and to ensure merging of the run-off into the natural 

water courses (Coffey, 2015). 

Rock-lined drains shall be constructed, where required, to ensure excess run-off is controlled and directed 

down to sediment traps (Coffey, 2015). 

4.3.2 Construction Materials 

The rock material used to construct the TMF dam wall and WSD wall will be sourced from within the TMF 

footprint where feasible. A limited amount of waste rock (approx. 0.5 Mt) will also be used for construction of 

facilities. A total of 1M m3 of mine waste will be required for the construction of the TMF ‘starter dam’ and the 

starter ROM Pad (Coffey, 2015).  

Rock-lined drains shall be constructed on the WRD, where required, to ensure excess run-off is controlled and 

directed down to sediment traps. Waste rock will also be required for the construction of the ROM Pad, the 

base of the Low Grade Ore Stockpile and other infrastructure items during the site Construction Phase. Waste 

mined from Stage 1 during pre-production and Stage 2 during Year 1 will be primarily utilised to build the 

ROM Pad and the 25 m wide starter TMF embankment at the base of the WRD, with any excess utilised to 

commence the base of the Low Grade Ore Stockpile (Coffey, 2015). 

Clay material is not abundant, although there are some clayey silts within the dam footprints which should be 

suitable for the TMF and WSD construction.  

Approximately 6,000 m3 of concrete will be used for construction of the Process Plant and infrastructure, 

including the MSA, accommodation camp and various minor facilities (Toro Gold, 2015d. Pers. Comm., Email, 

18 March). Aggregate and sand for concrete batching will be obtained from local sources. 

Of the three pre-existing quarry sites identified within the Mining Concession, one will be used for the Project 

– the most northern quarry of the three quarries identified in Figure 4-1.  This quarry has been used recently 

for the RN7 highway upgrade and is ready for immediate use with a loading ramp and laydown area for 

stockpiling crushed aggregate already available. No blasting is required at this quarry. It is envisaged that a 

contractor with a portable crushing plant will be employed to produce the required aggregate (6,500 t) 

during a day shift only operation over three to six months to produce the required aggregate. It is expected 
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that the production of aggregate will be a one-off activity which produces the full project requirements. 

Aggregate will be stockpiled at the quarry site and progressively transferred to the work site. 

The volume of sand required to produce concrete is estimated to be 4,950 t. A preliminary review of local 

sand availability indicated small quantities of high silt material can be found near the Project but are unlikely 

to provide the quantities or sand quality needed. As such, sand supplies are expected to be trucked in from a 

source outside the Mining Concession. Demand for sand will be progressive during construction and as such 

only a small site stockpile will be required, with sand moved to site as required. An estimate of 2,000 t of sand 

would be moved to site in the months preceding civil activities and then on average three to four trucks per 

week would be enough to provide the remaining material. 

Construction water will be sourced, using temporary portable diesel pumps, from the Gambia River (Coffey, 

2015). Temporary water ponds will be constructed to hold water during early construction activities. Once the 

main WSD is completed, water will be drawn directly from the dam.  

4.3.3 Staff 

It is expected that the staffing requirements will be as follows; 

 A pre-construction period of three months with a maximum of 221 staff; 

 A construction period of 15 months, starting with approximately 300 staff and increasing to almost 900 

staff in peak periods; and 

 A commissioning period of two months, when staff numbers decrease to approximately 500. 

The Company’s preferential employment policy maximises the opportunity for local recruitment, training and 

skill development. 

4.3.4 Accommodation 

During construction, both the existing Exploration Camp and the new Accommodation Camp will be used to 

house workers. With the existing Exploration Camp capacity of 70 beds and the new Accommodation Camp 

of 130 beds, a total permanent capacity of 200 beds will be available. There will be a short term requirement 

of about 50-80 (additional) beds during peak periods which will be supplied through temporary 

demountable accommodation located adjacent to the existing Exploration Camp (Table 4-1). 

Table 4-1 Total staff and accommodation requirements 

Project Phase/ Location Total Staff/ Total Beds 

Construction Phase 900 

On-site (Accommodation Camp and Exploration Camp) 200 

On-site (Temporary demountable accommodation) 50-80 

Off-site (Non-locals who lodge in Kedougou region) 350 

Off-site (Locals) 300 

Source: Toro Gold, 2015. 

The preferred location for the Accommodation Camp is on the northern side of the Mako-Tambanoumouya 

road, north-east of the WSD and approximately 7 km east of the Process Plant, in the Wayako Valley (Figure 

4-1). It will be a purpose-built accommodation facility primarily for expats, senior nationals, and essential 

skilled staff only. Once the Accommodation Camp is constructed, both the Exploration Camp and 

Accommodation Camp will be used. Priority for camp accommodation will be given to ‘non-local’ personnel 

who have skills and experience that are not available within the Kedougou Region i.e. primarily expatriate and 

senior national personnel. It is envisaged that the majority of the remaining personnel will either be 
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accommodated ‘off-site’ within daily commuting distance of the Project i.e. within the Tomboronkoto 

Commune and broader Kedougou Region, or will be local personnel residing in their own homes.  

The Accommodation Camp will comprise a gatehouse with boom gates, accommodation units, a dry mess 

and camp administration facilities and recreational facilities (Coffey, 2015). The Accommodation Camp 

services will include power distribution, catering, maintenance, potable water supply, telecommunications, 

ablutions, medical facilities and effluent and waste management systems. The power for accommodation 

facilities will be supplied by diesel generators.  Water will be sourced from the Gambia River and treated for 

use in the accommodation camps. 

4.3.5 Transportation 

The Project will provide daily bus transportation for Project employees to and from Kedougou town. Group 

transportation will allow workers from the local area, and from Kedougou in particular, to commute from their 

place of residence on a daily basis (rePlan, 2015c). 

4.3.6 Schedule 

There will be an 18 month pre-construction and construction programme from the site access to the first gold 

production. Commissioning is expected to occur in Quarter 1 of 2017. 

Construction activity will be undertaken primarily six days a week, during daylight hours, although some 

night-time work may be required to achieve ore production by early 2017. 

4.4 Operation Phase 

4.4.1 Mining, Facilities and Processes 

The following sections describe the key Project components and processes that will take place during the 

operational phase of the Mako Gold Project.   

Mine Pit 

The Petowal deposit will be developed as an open pit mine by conventional methods of drilling, blasting, 

loading and hauling using standard industry equipment.  Top hammers, down-the hole hammers or rotary 

drills will be used for drilling and blasting, depending on the rock characteristics and the optimum blast hole 

size selected. Grade control will be achieved through Reverse Circulation drilling (Coffey, 2015). Diesel-

powered 120 tonne hydraulic excavators with 90 tonne (approximate) haul trucks will be the primary loading 

and hauling equipment.  The pit will be mined at a maximum rate of 24 Mt of ore per annum, producing 74 

million tonnes of waste rock over the Project lifetime (Toro Gold, 2015a). Staged development of the Mine Pit 

is required in order to maximise the grade of the initial plant feed, minimise waste pre-stripping and fulfil the 

requirement for consistent total material movement. Stage 1, Stage 2 and Stage 3 are located on the foot wall 

side of the pit, with Stage 1 located to the south, Stage 2 extending Stage 1 to the north and Stage 3 

extending the footwall side of the pit to the final extents of the Mine Pit.  Stage 4 extends the southern half of 

the pit to the west and to full depth, with Stage 5 extending the northern half of the pit to the west and final 

depth (Coffey, 2015). 

The proposed Mine Pit will intersect predominantly fresh rock material.  It is proposed that five metre 

benches would be used in the Mine Pit for mining the ore zone and 10 metre high benches for the waste rock 

zones. Blasting will be conducted where the ore and/or waste rock is too hard for an excavator to dig 

efficiently. Blasting will be conducted daily, during the daytime, and will typically occur during shift changes 

or meal breaks.  

Drill and blast procedures and designs will be prepared by blasting specialists to ensure: 

 Safety of the mine workforce and surrounding local population; 



 Mako Gold Project 
Environmental and Social Impact Assessment 

 

 

 FINAL 4-13 

 

 Control of flyrock; and 

 Noise / vibration control, e.g. through regular timing of blasting. 

A minimum 500m flyrock safety exclusion zone will be implemented and enforced around the perimeter of 

the pits. The local population and workers will be prevented from entering the exclusion zone during blasting 

times. All infrastructure associated with the pits will be based outside of the exclusion zone. Prior to all 

blasting, the mine security team will ensure that no unauthorised people are within the exclusion zone.  

Sirens, amplified verbal warnings, the posting of sentries and the closure of access roads will also be used to 

deter unauthorised entry to the area. 

With good blasting practice, it will be possible to reduce flyrock distances to approximately 200 m or less.  

Potential impacts on the nearby communities will also be minimised through a public education program, 

assigning specific blasting times, erecting suitable warning signs, and by monitoring. 

Following blasting, the ore will be loaded and hauled out of the Mine Pit along the haul roads to the ROM ore 

stockpile area for processing. The waste rock will also be loaded and hauled out of the pit to the WRD or to 

facilities requiring waste rock for construction. 

Ore Processing  

Ore processing shall comprise the following equipment/stages (Figure 4-3): 

 ROM Pad; 

 Crushing Circuit; 

 Grinding and Classification Circuit; 

 Process Plant: 

» Pre-leach thickening; 

» Leach and Carbon Adsorption Circuit; 

» Cyanide destruction circuit; and 

» Elution and goldroom. 

 Water and air services. 

The overall process is summarised as follows (Toro Gold, 2015b): 

 Primary jaw crushing and partial secondary cone crushing of ROM ore to produce a crushed product 

size of 80% passing (P80) 143 mm; 

 A crushed ore surge bin and overflow dead stockpile with reclaim of crushed ore from the surge bin; 

 Single stage SAG milling in closed circuit with a pebble crusher and hydrocyclones to produce an 80% 

passing 125 micron grind size; 

 Pre-leach thickening to increase the slurry density feeding the CIL circuit to minimise CIL tankage, 

improve slurry mixing characteristics and reduce overall reagent consumption; 

 A CIL circuit which will leach and adsorb gold and silver values from the milled ore onto activated 

carbon in six stages of leaching with carbon in all stages for gold adsorption providing a total of 24 

hours leach time; 

 A Zadra elution circuit treating loaded carbon, followed by electrowinning and smelting to produce 

doré; 

 An INCO-based4 SO2 / air cyanide destruction circuit to reduce the tailings cyanide concentration to 

meet the International Cyanide Management Code (ICMC) requirement of <50mg/L WAD cyanide; and   

                                                                    

4 This refers to the sulfur dioxide (SO2) and air process developed by INCO Limited in the1980s. 
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 Tailings transfer to the TMF. 

The Process Plant will have a throughput capacity of 1,800,000 tonnes per year based on a 67% felsic / 33% 

basalt primary ore blend and the plant operating 8,000 hours per year (91.3% availability). Plant feed will be 

maintained at above 2.7 g/t for the first five years of plant operation (Toro Gold, 2015e). 

Figure 4-3 presents a block flow diagram of the process from mining to the production of gold doré.  
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Figure 4-3 Proposed flow diagram for gold production process (Lycopodium, 2015) 
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Run of Mine Pad and Crushing 

Haul trucks will deliver ore directly from the Mine Pit to the ROM Pad.   

The ROM Pad will be used to provide a buffer between the mine and the Process Plant.  The ROM stockpile 

will allow blending of ore feed stocks, and will ensure a consistent feed type and feed rate to the Process 

Plant. ROM ore will be loaded into the crushing circuit feed bin (ROM bin) by a front end loader.   

Processing activities will be conducted on a 24 hour, seven days a week and 52 week a year basis.  

Primary Crushing and Reclaim 
ROM ore will be drawn from the ROM bin at a controlled rate and will discharge onto the primary static 

grizzly.  Grizzly oversize material will report to the jaw crusher and will be crushed.  Crusher product and 

grizzly undersize will discharge onto the crushing screen feed conveyor which will discharge onto a vibrating 

screen. 

The crushed material will be sized on the screen into three size fractions and will undergo secondary crushing 

for further size reduction where required. Crushed ore will be fed via the SAG mill feed conveyor directly to 

the grinding circuit.  Quicklime, used for pH control in the leach circuit, will be metered directly onto the mill 

feed conveyor from the lime silo.  There will also be a secondary crusher strategy on standby to provide 

continuity in plant production and offset any downtime associated with crusher liner change-outs (Toro Gold, 

2015a). 

Dust extraction will be provided at transfer points with dust periodically discharged to the adjacent conveyor 

belts. 

Grinding and Classification 

Crushed ore will be milled to achieve the required size for effective gold and silver5 recovery.  The grinding 

circuit will consist of a SAG mill in closed circuit with a pebble crusher and hydrocyclones.   

Crushed ore will be fed directly to the SAG mill and process water will be added to the SAG mill to achieve the 

correct milling density.  The SAG mill will discharge to the pebble dewatering screen and oversize material will 

discharge onto a series of recycle conveyors.  Tramp metal will be removed from the pebble stream by a 

magnet.  The pebbles will be crushed by the pebble crusher and will discharge onto the SAG mill feed 

conveyor and be fed back to the SAG mill. 

The pebble dewatering screen undersize will gravitate to the mill discharge hopper, be diluted with process 

water and pumped to the classifying hydrocyclone cluster.   

Pre-Leach Thickening 

The ground and screened slurry will be thickened prior to leaching in this stage.  The thickener feed slurry will 

be mixed with flocculant to facilitate effective settling and will report to the pre-leach thickener.  

The thickened slurry will be pumped to the CIL and the thickener overflow will gravitate to the adjacent mill 

water tank for recycling as mill dilution water.  Process water from the process water pond will be added to 

the mill water tank to balance mill water requirements.  

Leach and Adsorption Circuit 

Gold and silver will be leached from the milled ore and recovered from the solution by adsorption onto 

activated carbon.  The carbon will be recovered from the slurry and further processed to recover the gold and 

silver. The leach and adsorption circuit will consist of six CIL tanks providing 24 hours residence time.   

Quicklime (added to the mill feed conveyor) will ensure that the slurry pH is suitable for cyanidation.  Sodium 

cyanide, required for gold and silver leaching, will be added in solution form and metered into the CIL circuit 

from a cyanide ring main.   

                                                                    

5 Head grade analysis has confirmed a reasonable silver content in the main felsic ore and plant design will include an allowance of 0.5 g 
Ag/t (Toro Gold, 2015d).   
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Barren activated carbon will be added to the circuit at CIL Tank 6. It will be added against the slurry flow 

current. The leached gold will adsorb onto the carbon and be removed from the CIL slurry.  Carbon loaded 

with gold (loaded carbon) will be recovered from the CIL slurry via the loaded carbon recovery screen and will 

report to the elution circuit. 

Slurry from the last CIL tank (CIL tails) will gravitate via the carbon safety screen to the cyanide destruction 

circuit. 

Elution and Goldroom Operations 

The following operations will be carried out in the elution and goldroom areas: 

 Dilute acid washing of carbon; 

 Stripping of gold and silver from loaded carbon back into solution using the Zadra method; 

 Electrowinning of gold and silver from solution; 

 Smelting of electrowinning products to produce gold doré bars for export; and 

 Regeneration of barren carbon. 

Fume extraction equipment will be provided to remove gases from the electrowinning cells, oven and barring 

furnace. Eluted carbon (barren carbon) will be transferred to the carbon regeneration kiln for reactivation 

prior to re-use in the CIL circuit. 

Tailings Disposal 
Tailings discharged from the Process Plant will be transported to the TMF by pipeline and sub-aerially 

discharged onto the beach from an open end pipe or spigot (Toro Gold, 2015c).  The spigots will be moved 

sequentially around the perimeter of the TMF but deposition will be concentrated on the north-west 

boundary of the TMF (Knight Piesold, 2015e, Pers. Comm. Email 19 May 2015). 

The tailings pipeline will be in a lined trench and the pipe will be discharged into and contained in the TMF in 

the event of a spill (Toro Gold, 2015c). The trench will be approximately 1m deep (Knight Piesold, 2015e. Pers. 

Comm. Email 19 May 2015). 

Cyanide Destruction 

The company is committed to meeting the International Cyanide Management Code (ICMC) requirements 

and will use the established INCO SO2/air cyanide destruction circuit to ensure there are low concentrations 

of cyanide in the TMF (Toro Gold, 2015b).   

Underflow from the CIL circuit carbon safety screens will gravitate to the cyanide destruction circuit which 

will consist of two tanks.  Copper sulphate and sodium metabisulphite solutions will be added to provide the 

required copper and sulphur dioxide for the cyanide destruction process.  Air from blowers will be sparged 

down the shafts of the cyanide destruction agitators to provide oxygen to the slurry. Provision will be made 

for caustic solution to be added to maintain a slurry pH of 8.0 to 9.0.  The SO2/air destruction circuit will 

reduce the weak acid dissociable cyanide (CNWAD) in the slurry discharged from the CIL circuit to 

approximately 20-30 ppm prior to leaving the plant site (Toro Gold, 2015a).  

All residual wastes from the Process Plant facility report to the tails hopper for co-disposal with plant tailings 

into the TMF using established discharge and decant methods.  The supernatant water will be pumped to the 

Process Plant for re-use (Toro Gold, 2015b).   

Plant and Instrument Air Supply  

Air for the CIL and cyanide destruction circuits will be supplied by air blowers and will be reticulated to the 

CIL and cyanide destruction tanks.  Plant and instrument air will be supplied from air compressors and will be 

filtered and dried before distribution with separate plant and instrument air receivers (Toro Gold, 2015b). 
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Process Plant Buildings and Infrastructure 

The Process Plant area will be surrounded by a double security fence provided with perimeter lighting and 

camera monitoring.  The following support facilities will be located within the secure Process Plant area 

(Coffey, 2015);  

 A plant gatehouse at the entrance to the plant security gate, incorporating security facilities, changing 

rooms and ablution facilities; 

 Plant offices of pre-fabricated modular construction for 15 persons, incorporating meeting room, 

ablutions, tea facilities and the plant control room; 

 Plant workshop / warehouse of clad steel frame construction with external hardstand and pre-

fabricated offices and ablutions; 

 A plant staff mess; 

 Two steel framed reagent storage sheds with concrete floors, sumps and appropriate layout and 

facilities to isolate, separate and handle hazardous goods; 

 Assay laboratory of pre-fabricated modular construction with sample preparation and fire assay 

facilities to process grade control and plant process control samples; 

 Control room and shift office / titration room on top of the CIL tanks; 

 Plant goldroom; and 

 Prefabricated electrical switchrooms, comprising (Coffey, 2015); 

» IPP High Voltage (HV) switchroom for the Power Station; 

» HV Process Plant switchroom (adjacent to the central plant Low Voltage (LV) switchroom); 

» Two plant LV switchrooms (central and crushing plant switchrooms, respectively); and 

» A plant control room with the control system equipment situated on top of the CIL tanks 

Drainage of Process Plant 
Plant areas subject to possible contamination from chemical or slurry spills will have concrete slabs and 

bunds.  Bunded areas will be equipped with sump pumps to recover any spilled material or rain falling on the 

slabs, for return to the process.   

Bunded areas in the plant will be of sufficient capacity to contain the calculated volume released from any 

tank failure or unexpected spillage event, in keeping with ICMC guidelines. 

Given the location of the Process Plant in relation to the TMF, it is likely that all site run-off can be directed to 

the TMF (Coffey, 2015). 

Tailings Management Facility 

The TMF will provide secure and permanent containment of tailings discharged from the Process Plant.  The 

slurry discharged to the TMF will contain 48% solids by weight (Knight Piesold, 2015a). 

The TMF embankment will also provide containment for all water that enters upstream areas of the Badalla 

Valley. This includes both 'clean' water and 'dirty' water i.e. leachate from the WRD, sump waters from the pit 

and storm water from the Process Plant. These waters will collect in the decant pond on the TMF and will be 

returned to the Process Plant. The TMF has been designed, and will be managed so that it will not discharge 

to receiving waters during operations. The TMF is designed to provide water storage capacity during the wet 

season.  

The discharge point of the tailings pipe will be moved sequentially around the TMF perimeter to build the 

tailings up in layers and allow time for the placed tailings to consolidate. Tailings deposition will be managed 

to keep the supernatant pond against the TMF embankment and located over the portion of the TMF basin 

which will be lined with HDPE (Knight Piesold, 2015e, Pers. Comm. Email 19 May 2015). 
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The TMF will recycle a maximum of 80% of the water contained in slurry per month (Knight Piesold, 2015b). 

Supernatant water will be returned to the Process Plant from the TMF via submersible pumps located within a 

decant tower, constructed at Project start-up and raised during operation. The supernatant pond will be 

maintained adjacent to the TMF embankment during the Operation Phase (Knight Piesold, 2015a). The 

supernatant pond volume will fluctuate seasonally with a peak in September each year and will be drawn 

down to less than 70,000 m3 during the dry season each year. The minimum pond volume will be 15,000m3 

(Knight Piesold, 2015b). 

The TMF will have a stormwater interception and diversion system. The TMF has sufficient storm water 

storage capacity for all design storm events and rainfall sequences for a 1 in 100 year event (Knight Piesold, 

2015c). In the event that a storm event greater than 1 in 100 (i.e. greater than the TMF design criteria) occurs, 

this may exceed the available storage capacity during operation. If this occurs, rainfall and supernatant water 

which cannot be attenuated and stored within the supernatant pond will discharge from the TMF in a 

controlled manner via the engineered spillway. Discharge under these conditions is required in order to 

protect the integrity of the embankments from overtopping failure (Knight Piesold, 2015a).The TMF will have 

groundwater drains below the low permeability soil liner, constructed in the existing stream channels. It has 

also been provided with above liner drains at the TMF embankment. This will reduce the pressure on the liner 

and reduce any potential seepage. The underdrainage system will comprise a network of finger and collector 

drains. The underdrainage system drains by gravity to a collection sump located at the lowest point in the 

TMF. Underdrains will generally comprise perforated pipes covered with drainage sand and wrapped in 

geotextile. 

All drainage pipes will be directed to a seepage collection pond located downstream of the TMF 

embankment. The seepage collection pond will be provided with a pump and pipeline to allow water to be 

pumped back into the TMF if required. There will be a leak recovery system under the liner and water quality 

will be monitored downstream (Toro Gold, 2015c). 

Groundwater bores for the TMF will be located downstream of the TMF, at the valley base (Knight Piesold, 

2015e, Pers. Comm. Email 19 May 2015). 

Waste Rock Dump 

A WRD is required for permanent storage of waste rock.  Rock that contains no or very low levels of gold will 

be removed as waste to allow access to the ore.  It will be transported by haul trucks out of the Mine Pit; either 

to the specially designed WRD adjacent to the Mine Pit or to facilities requiring waste rock as construction 

material.  

The WRD site extends almost the full north-south extent of the Mine Pit. The overriding benefit of this dump 

is that it maximises the opportunity, within practical limits, of progressively dumping waste rock to help 

minimise haulage distances.  

Due to the steep nature of the topography it is envisaged that the WRD will be developed from the bottom 

up in a number of sections at different levels.  Each section will be progressed by tipping from a higher level 

against a windrow and progressively pushing the waste out with a dozer (MEC, 2015 Pers. Comm., email 

correspondence 08/06/2015). 

Approximately 70 Mt of waste rock will be generated over the Life of Mine (Toro Gold, 2015c). All drainage 

water runoff from the WRD will be directed to the TMF. The WRD design will also incorporate features to 

minimise the effect of contaminant leaching (MEC, 2015 Pers. Comm., email correspondence 08/06/2015). 

Rehabilitation of the WRD with topsoil will continue into the Operation Phase (Coffey, 2015). 

Ore Stockpile 

An Ore Stockpile will be located in the western footprint of the WRD (see Figure 4-1). Waste rock will initially 

be placed in this area and then low grade ore will be progressively stockpiled on the waste rock layer. This ore 

will be processed in the final two to three years of the mine operational period. A cutoff grade of 1.3 g/t has 

been selected for high and low grade ore separation and this will result in a maximum low grade stockpile 

size of about 4.0 Mt at the end of mining operations (Toro Gold, 2015e). Higher grade material will be 
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preferentially treated and low grade material (0.8g/t to 1.3g/t Au) stockpiled, to be treated at the end of mine 

life (Coffey, 2015). All drainage and surface water runoff from the Ore Stockpile will be directed to the TMF. 

Water Management 

Pit inflow management 

Surface water runoff within the PDA and the surrounding area will be carefully managed to ensure safe and 

secure mining operations and to safeguard potentially sensitive environmental receptors downstream. The 

small drainage area outside the Mine Pit will be allowed to drain in a controlled manner into the pit, with no 

engineered surface water channels required around the pit itself due to the topographical layout. 

Groundwater inflow is effectively zero for the first eight months of mining when the mine develops above the 

water table. Inflows rise to a maximum of 259 m3/d (3 L/s) by the end of mining (September 2022, Year 6) 

(Coffey, 2015). 

Dewatering 

As the Mine Pit develops throughout the mine life, the pit will form a natural sump, allowing for collection of 

direct precipitation and surface water runoff and relatively small volumes of groundwater. Consequently, a 

method of removing the water will be required to allow mining operations to continue safely and effectively.  

A volume of approximately 2,111,052 m3 will be pumped from the Mine Pit over the life of the mine. The cone 

of groundwater depression resulting from the dewatering operation has been estimated to extend to a 

maximum of 900m away from the pit edge. All water from dewatering operations will be captured for Project 

use – there will be no discharge to the environment (Coffey, 2015). 

As the Mine Pit will be operating at depths well over 150m below crest, specialist high lift pumps will be 

required for dewatering.  The pumps are likely to be operated on pontoons to allow draw from sump waters, 

and also ensure the pumps are not submerged as sump water levels rise rapidly in response to a rainfall event 

(Coffey, 2015). 

The key operational requirements for dewatering the Mine Pit (Coffey, 2015) will be to: 

 Minimise water flows into the Mine Pit using perimeter bunds, drains and fill, where practicable; 

 Provide pit pumping capacity for sporadic events; 

 Maintain pit wall drainage; 

 Provide permanent and temporary sumps capable of handling the expected water inflows; and 

 Install settling ponds for the removal of solids. 

All water from dewatering operations will be captured for Project use – there will be no discharge to the 

environment. 

Based on the proposed pit progression designs it is proposed that four separate sump locations will be 

required within the Mine Pit and these will be discharged to the TMF.   

Stormwater management 

Runoff captured from the pit, the WRD and contributing drainage areas will not be allowed to discharge 

directly into the natural watercourses due to the potential presence of elevated suspended solids.  All 

contaminated water from mine operations will be contained by the TMF. 

Design flows are required both for the accurate sizing of the TMF sediment pond and the engineering of 

drainage channels and spillways, the exact design flow varying depending on the application. Drainage 

channels and pond spillways are designed for peak flows to minimise storm water damage.  

The peak average monthly rainfall event was used to calculate the runoff rates utilised for the design of the 

TMF sediment pond. Evaluation of the intra-annual variability of rainfall highlights that the peak flow occurs 

in August, therefore these peak discharges will be used. 

Peripheral Surface Water Channels 
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Peripheral surface water drainage channels will be constructed at the perimeter of the WRD, with open 

channels designed to collect surface water runoff originating from the waste rock material. These channels 

will redirect the intercepted water into the TMF. Due to the steep topography surrounding the WRD and the 

position of the WRD within the Badalla Valley, it is not feasible to separate clean catchment runoff and contact 

water from the WRD itself in certain areas.  

All proposed surface water channels will be designed for peak flows from a 100 year rainfall event. 

No engineered surface water interception channels are proposed around the Mine Pit itself due to 

topographical constraints, with the small contributing drainage area allowed to drain in a controlled manner 

into the pit. 

Water Supply for Processing 

Raw water for the Project will be pumped from the Gambia River, when it has sufficient water flow, using river 

pumps that deliver to the WSD. Water will be pumped from the TMF decant to the process water tank.  Process 

water will consist of decant return water with raw water make-up as required. Fire water for the Process Plant 

will be drawn from the raw water tank and cooling water for the SAG mill will be provided by cooling raw 

water in an evaporative water cooling tower (Coffey, 2015).  

Water contained by the TMF will be returned for use in the Process Plant. The Process Plant will have a 

minimum process raw water requirement of 36.6 tonnes per hour. However, a shortfall in process water is 

expected to occur under average climatic conditions, ranging from 124,000m3/ year to 327,000m3/ year. 

Abstraction from the Gambia River over a period of 6-8 months will be required in order to make up this 

shortfall. Process water shortfall occurs under 1 in 100 year dry conditions (Knight Piesold, 2015d). River 

abstraction rates ranging from 1.6m3/sec (seven months pumping) to 2.95m3/sec (four months pumping) will 

be required to meet the Process Plant demand (Knight Piesold, 2015c). 

4.4.2 Ancillary Facilities 

Water Storage Dam 

The WSD is the main collection and storage pond for clean process water on site.  It will have a catchment 

area of 56 ha. The WSD will have a storage volume of 1.24 million m3 (Knight Piesold, 2015c), and an 

embankment height of 21 m (Knight Piesold, 2015f ).  

The WSD is intended to be recharged through rainfall runoff from the limited catchment and water 

abstracted from the Gambia River in the wet season each year (Knight Piesold, 2015a). 

The WSD has been designed to collect and store enough water to supply the Process Plant throughout the 

year.  It will provide raw water to plant water storage tanks. These will have sufficient capacity to minimise the 

impact of short term supply interruptions. Duty / stand-by water pumps will be provided for raw water 

distribution from these tanks to the plant. Water will be recovered from the WSD by a floating decant barge 

(Knight Piesold, 2015f ). 

The primary design objectives for the WSD are as follows: 

 Secure clean water supply for the Process Plant, and make-up process water during dry conditions; and 

 Containment of runoff from surrounding catchment, and river abstraction from the Gambia River. 

Discharge from the WSD will occur in a controlled manner via an engineered spillway, excavated into the 

eastern abutment of the WSD embankment (Coffey, 2015). 

The WSD will be accessed from the south and the proposed new access road will lead to the embankment on 

the southern edge of the WSD.  
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Pumps and Raw Water Pipeline 

Raw water for the Project will be pumped via a pipeline to the WSD from river pumps at the Gambia River 

(Toro Gold, 2015a).  

The footprint of the abstraction system (located at approximately 780567 m E, 1419379 m N) and access to it 

will be minimised in order to reduce potential disturbance to riparian and aquatic habitats. 

There will be a maximum extraction rate of 3% from the Gambia River flow in order to protect environmental 

flow, the water requirements of downstream users and aquatic biodiversity (Knight Piesold, 2015c).  This 

pumping rate has been based on the available 42 year data set for Gambia River flow. This would mean that 

pumping would be able to be conducted once river flows have been established in the beginning of the wet 

season.  The water balance for the Project has been calculated on the basis of abstraction taking place for 

seven months each year, between July and January (Knight Piesold, 2015b). 

Abstraction will require pumping 610, 000m3 of water from the Gambia River to the WSD (Earth Systems, 

2015). The river abstraction rates have been calculated to prevent a shortfall for a 1 in 100 dry year at any 

stage of operation (Knight Piesold, 2015b).  

Raw water will be pumped from the WSD to the Process Plant for process use as well as to the 

Accommodation Camp for treatment for use as potable water. Vendor packaged modular potable water 

treatment plants including filtration, ultra-violet sterilisation and chlorination will be installed at the Process 

Plant (50 m3/day) and Accommodation Camp (50 m3/day) for reticulation to the site buildings, ablutions, 

safety showers and other potable water outlets.  The plants have additional capacity for providing potable 

water to allow for future workforce expansion (Coffey, 2015). 

Mine Services Area 

A Mine Services Area will be constructed in the south-western portion of the PDA (Figure 4-1), consisting of 

the following components: 

 Administrative office; 

  Warehouse; 

  Vehicle Maintenance building for heavy and light vehicles; 

 Truck wash bay; 

 Diesel day storage tank (approx. 30 m3) and refuelling bay; 

 Boiler-maker workshop; 

 Canteen; and 

 Water services. 

Administration and other buildings will be single storey, with final dimensions based on the number of staff 

occupying them.  

Power Station and Electricity Distribution 

Power will be supplied by a diesel generator plant (the ‘Power Station’) and will comprise notionally 15 x 850 

kW 415 V units.  Individual generators will be housed in acoustic containers. The current Project design 

envisages the Power Station supplying a base load of 9.8MW for steady state operations (Toro Gold, 2014c). 

The maximum power demand6 from plant and infrastructure will be 9, 729 kW and energy consumption per 

year for plant and infrastructure will be 75.7 GWhr/yr (ECG, 2015).   

The principle consumers of power at the site will be the Process Plant and MSA, followed by the 

accommodation camps and water supply.  The Power Station is located as close as practical to the largest 

                                                                    

6 This is defined as the maximum average load over any 30 minute period. 
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power load (the ball mill). Infrastructure and equipment associated with the mine, pumping and lighting will 

utilise diesel (Coffey, 2015).  

The electrical system will be based on 11 kV distribution and 415 V working voltage. 11 kV overhead power 

lines will distribute power across the site, stepped down at point of use with pole top transformers, kiosks or 

conventional transformers and motor control centres (MCCs). 

For the Process Plant the 11 kV supply will be stepped down to 415 V at the switchrooms using three separate 

11 kV / 415 V distribution transformers fed from the HV distribution board. Switchrooms in the crushing area 

and Process Plant area will house the 415 V MCCs.  Outdoor control panels and distribution boards have been 

allowed for plant lighting and small power distribution and UPS power distribution. 

The 8 MW mill motor will operate at the 11 kV supply voltage. 

The accommodation camp will have an emergency backup generator. 

Explosives Magazine 

The explosives magazine will comprise two separate containments for the secure storage of (i) 

high explosives and (ii) accessories (i.e. initiators). These will be located within the PDA, away from the Mine 

Pit (refer Figure 4-1), at a minimum of 800 meters buffer distance from human settlement, land use areas, 

and/or built structures (distance subject to review during detailed design when the quantities 

of explosive has been confirmed).  Each containment will be surrounded by an earth barricade.  

Ammonium-nitrate fuel oil (ANFO) will be used as a low cost and high stability blasting agent. ANFO will be 

mixed, transported and loaded into blast holes using a specialised truck. 

The magazine will be guarded and an inventory will be kept of all explosives stored. The mine site operative in 

charge of the magazine will: 

 Ensure all blasting explosives (dynamite), detonators and initiating devices are stored appropriately;  

 Keep and maintain proper written records of all explosives used and handled;  

 Keep all magazines secure and perform regular stock takes and inspections; and 

Ensure a copy of the material safety data sheet (MSDS) for each explosive stored at the site is available in an 

easily accessible position to any person handling the explosive and any person treating a person for an injury 

suffered when handling the explosive. 

Fuel Requirements, Storage and Distribution Facility 

Diesel will be delivered to site by bulk tanker and transferred into the plant diesel 'bullet' tank for storage and 

distribution. Diesel will be reticulated to the elution heater, carbon regeneration kiln and smelting furnace, as 

required. 

In terms of site fuel requirements, preliminary indications are that a total of 24,000 m3 diesel per annum will 

be required, 6000 m3 for the mine and 18,000 m3 for the Power Station.  

The on-site fuel and lubricant installation will include, amongst other minor components (Coffey, 2015); 

 Two 900,000 litre diesel fuel tanks; 

 One 50,000 litre diesel fuel day tank; 

 Diesel supply pipelines and heavy equipment refuelling facility; 

 Filtration/ centrifuge system; 

 Bulk lubricants storage facilities; 

 Measurement system for all products delivered; 
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 Light and heavy vehicle refuelling facilities;  

 Integrated fire lighting system; and 

 Waste oil storage 

The supplier operated fuel depot will have a storage capacity of 2,000 m³ of diesel.  The facility will 

incorporate unloading pumps, fuel filters, transfer pumps with certified flow meters and a lubricant storage 

facility (Coffey, 2015). 

All bulk fuel storage will be constructed to prevent the accidental release of fuels and oils into the 

environment. All tanks will be above ground and enclosed within bunds designed to a capacity of 110% of 

the largest tanks, or the combined capacity of any tanks which are hydraulically linked.  All pipe work and 

pumps will be within bunds or routed above ground to allow the early identification of any leaks. All drainage 

in areas where fuel is stored or used will be routed through an oil interceptor before discharge to the TMF. 

Spill kits will be provided around areas where fuel is used to enable a quick and effective response to 

accidental spills in accordance with the Emergency Response Plan.  

Sewage Treatment Plant 

A Sewage Treatment Plant will be used to treat both waste water and raw sewage from various sources, 

including toilets, showers, basins and kitchen facilities.  Grey water and effluent from all water fixtures will 

drain to gravity sewerage systems at the Accommodation Camp and Process Plant site.  Where gravity flow is 

not practicable, suitable macerator pumps will be used (Coffey, 2015). 

Effluent will be treated in two vendor package sewage treatment plants located adjacent to the camp and 

plant site, respectively. Treated effluent will be discharged into leach drains or the plant tails hopper.  

Treatment plant sludge will be suitable for direct landfill burial in unlined pits (Coffey, 2015). 

Information Technology and Communications 

Information technology and communications infrastructure will include the following components (Coffey, 

2015): 

 Internal communications and IT services shall be via a site wide fibre optic network;  

 A local mobile phone provider will be contracted to upgrade existing facilities on site and provide a 

link into the local, national and international telecommunication network; 

 A radio network will be established with dedicated operational, security and emergency channels; and 

 A local ground station will be installed to provide global satellite voice and data connection. 

Access and Haul Roads  

The principal access road to the PDA from the RN7 highway, passing through the Wayako Valley, is shown in 

Figure 4-1.  The first section of the road running from the RN7 to the Mako-Tambanoumouya road will be 7.1 

km in length and 9 m wide. The second section will run parallel to the Mako-Tambanoumouya road for a 1.3 

km stretch and will then head north-west for a further 4 km towards the PDA, in part following an existing 

exploration track. Parts of the road (in steep sections) may be sealed (Toro Gold, 2015c). 

There will also be a short access road of approximately 750 m leading from the Mako-Tambanoumouya road 

to the WSD (Figure 4-1). 

The road between Mako and Tambanoumouya will be upgraded for use during the Pre-construction phase. 

There will be limited ongoing use of this road by light vehicles during operations, where necessary.  

Mine access roads both within the Mine Pit area to access higher areas, as well as external haul roads were 

designed. These roads are predominantly cut into the slopes due to the steepness of the terrain within the pit 

design areas, and the external permanent roads are a combination of cut and fill to provide a reasonably 

consistent haul road profile.  
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4.4.3 Raw Materials 

Raw materials will be used to support the mine development and associated infrastructure. Gravel will be 

from local quarries, laterite from borrow pits within the TMF and WSD and sand is yet to be sourced. 

Table 4-2 summarises raw material inputs that will be used during the operation phase of the Project.  

Table 4-2 Summary of raw material inputs for Operations 

Material Type Maximum Quantity to be 

Stored on Site 

Consumption Rate 

OPERATION 

Process water  
WSD capacity =1.24 million 

m3 
36.6 tph  

Potable water   

Process Plant – 17.5m3/ 

day (Coffey, 2015) 

Mine Services Area – 

8.4m3/day (Coffey, 2015) 

Ammonium nitrate (for 

blasting)* 
  Approx. 0.8 kg/t 

Diesel (for blasting, elution, 

carbon regeneration and 

smelting) * 

  6,000 m3/a 

Grinding media 900 kg drum 600t 6,620 kg/ day 

Reagents – Leach/ CIL* Activated Carbon 22t 162 kg/ day 

 Cyanide 120t 1,296 kg/ day 

 Quicklime 120t 1,188 kg/ day 

Reagents – Elution* Hydrochloric acid 54,000 L 413 L/ day 

 Sodium hydroxide (caustic soda) 100t 909 kg/ day 

Reagents – Thickener* Flocculant 15t 162 kg/ day 

 Copper Sulphate 66t 540 kg/ day 

 Sodium Metabisulphite 176t 1,917 kg/ day 

Gold Room Chemicals* 
Biocide, antiscalant, nitre, borax, 

silica, soda ash 
Only minor quantities required 

POWER 

Diesel  A supplier-operated fuel 

depot will have a storage 

capacity of 2,000 m³ of 

diesel (Coffey, 2015) 

18, 000 m3/a 

Diesel generator 2.1 kW each  

STAFF 

Potable water   

39m3/ day for the 

accommodation camps 

(Coffey, 2015) 

*See Table 4-3 
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Reagents and Hazardous Materials  

Sufficient stocks of reagents will be stored on site to ensure that supply interruptions due to port, transport or 

weather delays do not restrict production. 

The key hazardous substances that will be used during Project activities and their method of delivery are 

shown in Table 4-3.  

Table 4-3 Overview of hazardous substances used for the Project 

Reagent Type Use Form of transport 

Copper Sulphate 1.1t bulk bag Used in cyanide 

detoxification. 

Delivered by truck in crystal 

form on pallet. 

Hydrochloric Acid 1000L isotainers at 33% m/v Used in washing of carbon in 

acid wash tank. Minor 

quantities also used in water 

treatment. 

Delivered by truck. 

Sodium Cyanide (NaCN) Briquettes in 1t bulk bags, 

approximately 98% (± 1%) 

NaCN 

Reagent for extracting gold 

from the ore. NaCN will be 

the main reagent used for the 

Project. 

Delivered by truck. 

Sodium Hydroxide (Caustic 

Soda) 

Bulk 1t bags Elution of gold from carbon. 

Minor quantities also to be 

used for water treatment. 

Delivered by truck as 

crystals. 

Sodium Metabisulphite 

(SMBS) 

1.1t bulk bag Used in Cyanide 

Detoxification Circuit. 

Delivered by truck as 

powder. 

Sulphuric Acid 1m3 isotainers Standby reagents in the 

Cyanide Detoxification 

Circuit. 

Delivered by truck. 

Nitre (Smelting) 25kg bags Used in smelting. Delivered by truck. 

Borax (Smelting) 25kg bags Used in smelting. Delivered by truck. 

Silica (Smelting) 25kg bags Used in smelting. Delivered by truck. 

Diesel Bulk deliveries as part of 

general supply 

Used by Mine, Project 

vehicles and power 

generation and stored on 

site. 

Delivered in tankers. 

4.4.4 Logistics 

Transport of Materials and Equipment  

The major items requiring transport to the mine will be materials for Project construction, plant consumables 

(spares, grinding media and some reagents), personnel, food and other consumables. The primary 

transportation route for these materials is expected to be from the RN7, with some materials being sourced 

locally where possible. 

Chemical Transport Logistics 

During operations a range of chemical compounds will transported for use on-site. 

Section 4.4.3 presents the chemical compounds to be used for the Project, the form in which they will be 

transported and the number of deliveries per annum.  
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Personnel Movement 

The movement of personnel to and from the camp and plant site will generally be by bus.  Buses will be 

provided to and from nearby villages and Kedougou on a daily basis to transport shift workers. Rotation 

workers will also be transported by bus from Dakar on a weekly basis. The use of private vehicles within the 

PDA will be discouraged.   

Mining and Ancillary Fleets 

The mining fleet is expected to consist of conventional diesel powered rigs, trucks and excavators. The 

conceptual main fleet for the project is provided in Table 4-4.  Diesel hydraulic excavators of 110 t to 240 t and 

off-highway dump trucks with a capacity of between 90 t to 140 t will be supported by standard open-cut 

drilling and auxiliary equipment. The same equipment will be used for excavating both ore and waste. The 

fleet will perform any general pit and dump work not directly involved in the mining operations. These works 

are likely to include road construction and maintenance, dust suppression, lighting of work areas, in-pit 

refuelling and lubrication, transport of personnel, general maintenance, pit dewatering and general 

earthworks. 

Table 4-4 Mining fleet estimate 

Plant / vehicle type Estimated no. in fleet Main role 

Drill Rig 7 Grade control drilling 

Blasting Truck 1 Mining 

Excavator 4 Mining 

Front End Loader (600kW or 10m3 

class) 
1 Mining 

Haul truck  13 Mining 

Grader 2 Road Construction and Maintenance 

Roller 1 Road Construction and Maintenance 

Dozer 4 Road Construction and Maintenance 

Water truck 2 Dust suppression 

Fuel and Lube Truck 2 Supply pit vehicles 

Lighting towers 8 Night shift operations 

4.4.5 Staff 

The mining operations are scheduled to work 350 days per year, and 24 hours per day, allowing for 15 days of 

stoppage. The mining operation will operate seven days a week, in two 12 hour shifts per day with 

operational personnel working a three panel, two and one roster (seven day shifts, followed by seven night 

shifts and seven days off ) (Coffey, 2015). 

A maximum permanent operations workforce totalling 361 persons is anticipated.  

Staffing requirements in relation to the employment of Senegalese nationals will conform to the stipulations 

of the Mining Code. The Company’s preferential employment policy maximises the opportunity for local 

recruitment, training and skill development. 
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4.4.6 Accommodation 

During operations, the principle accommodation facility will be the new Accommodation Camp, as described 

in Section 4.3.4. Of the 361 people expected to be employed during the operations phase, 130 will be 

accommodated in the Accommodation Camp.  

Priority for camp accommodation during construction and operations will be given to ‘non-local’ personnel, 

occupying positions for which the skills and experience are not available within the Kedougou Region. The 

majority of the remaining staff will be recruited from within the Kedougou Region and will therefore already 

have accommodation within commuting distance of the Project.  

Table 4-5 shows the staff and accommodation requirements for the operations phase. 

Table 4-5 Total staff and accommodation requirements 

Project Phase/ Location Total Staff/ Total Beds 

Operations Phase 361 

On-site (Accommodation Camp) 130 

Off-site 231 

Source: rePlan, 2015c. 

4.5 Decommissioning and Rehabilitation 

4.5.1 Overview 

The overall objective of the Company’s rehabilitation programme is “to operate as a non-intrusive land user and 

to create stable rehabilitated landforms that are consistent with the surrounding physical and social environment 

and that do not need on-going maintenance” (AARC, 2004). Detailed information on decommissioning and 

rehabilitation is provided in the Rehabilitation and Conceptual Mine Closure Plan (RCMCP), produced as 

Volume E of the Mako Gold Project ESIA (Earth Systems, 2015b). 

While closure management measures will be developed and refined that are specific to discrete areas of the 

mine components, there are some generic management measures that will be incorporated into detailed 

closure plans, as follows: 

 There will be no access to facilities that have health and safety risks (e.g. Mine Pit);  

 All equipment and vehicles will be removed from the site; 

 All chemicals, fuels and oils will be removed from the PDA.  Where feasible, chemicals will be returned 

to suppliers.  Left-over chemicals will be destroyed in an appropriate manner; 

 Buildings and structures will be demolished and the rubble will be re-used as capping material or 

transported to an approved disposal area; 

 Buried pipelines will be cleaned, sealed and left in-situ; 

 Power lines and above ground pipelines will be removed to an approved disposal area; 

 Footings / foundations will be removed; 

 Stormwater management systems will be retained until they are no longer needed; 

  A site contaminated land survey will be conducted to identify any such areas and appropriate clean up 

measures will be designed and implemented; 

  All potential sources of noise will be removed (subject to the completion of closure related 

engineering work, e.g. mobile plant activities); 
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  Compacted areas, including roads and building footprints will be ripped and graded to blend into 

surrounding contours and to ensure drainage patterns are similar to pre-mining conditions; 

  Engineered erosion control measures will be established where needed; 

  Re-vegetation and restoration of pre-mine ecological values where possible; 

 All seeding and planting will be sourced from native stock of local provenance; and 

  Fencing will be removed, unless retained for public and livestock safety reasons. 

Rehabilitation of mining areas will be carried out progressively over the mine life, so that areas left open to 

erosion are minimised and a large rehabilitation liability is avoided at closure.  Rehabilitation will be 

conducted in a manner which ensures community safety and benefits the local communities where possible.  

Closure options and criteria will be developed in consultation with the local community. 

The decommissioning and rehabilitation plans for individual Project components are described in Sections 

4.5.2 to 4.5.9. 

4.5.2 Mine Pit 

Prior to closure, the Company will conduct a review of the geotechnical stability of the Mine Pit to ensure that 

final wall dimensions are appropriately safe.  Where instability is found or anticipated, the pit walls will be cut 

back to suitable slope angles for geotechnical stability.  A safety bund will be installed around the pit crest to 

prevent people or livestock inadvertently falling into the pit. 

Pit lake water quality will be analysed prior to Project decommissioning to determine whether treatment is 

required to achieve water quality standards for discharge and ambient water quality in Badalla Creek and the 

Gambia River.   

Re-vegetation may be conducted in the portions of the pit that will sustain topsoil and vegetation (i.e. 

benches above the pit lake).  Targeted species may be planted on steep walls, pending the suitability of the 

material to support plant life.   

4.5.3 Waste Rock Dump 

The WRD is initially to be constructed with the natural rill angle of approximately 37 degrees.  This will 

subsequently be contoured progressively to an overall slope angle of 20 degrees to allow for slope stability 

and re-vegetation (MEC, 2015 Pers. Comm., email correspondence 08/06/2015). 

Re-vegetation trials will be undertaken in order to facilitate the progressive rehabilitation of the WRD to 

blend in with the natural landscape at closure. The WRD will be progressively rehabilitated with topsoil, 

where possible.  Surfaces of dumps will be contoured to minimise batter scour and ripped at 1.5m centres to 

a depth of 400 mm, where practicable.  All such rehabilitation work will be carried out progressively.  Rock-

lined drains will be constructed, where required, to ensure excess run-off is controlled and directed down to 

sediment traps or to the TMF (MEC, 2015 Pers. Comm., email correspondence 08/06/2015). 

Rehabilitation will focus on ensuring geotechnical stability post-closure, however ongoing geochemical test-

work for waste rock material will be conducted. 

4.5.4 Process Plant 

The following measures will be taken in relation to the decommissioning and rehabilitation of the Process 

Plant (Earth Systems, 2015b): 

 At the end of operations, the Processing Facility site and ROM Pad will be cleared to ground level.  The 

concrete will be broken up and rehabilitated in situ; 

 Soil testing shall be undertaken to determine whether soil contamination has occurred, with treatment 

implemented if required.  Treatment strategies will be further refined before commissioning of 

operations; 
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 The faces of the ROM Pad, the immediate surrounds of the Process Plant and any exposed areas of soil 

within the Process Plant site will be tested for contaminants and re-vegetated as early as possible after 

deconstruction (unless remediation for waste is required first); 

 Any concrete foundations or soil contaminated by metals, hydrocarbons or other contaminants will be 

decontaminated (volatilisation) and disposed of in a lined landfill; and 

 All exposed soil will be contoured and ripped (during the dry season) and re-vegetated (at the onset of 

the rainy season). 

4.5.5 Tailings Management Facility 

The TMF will be decommissioned in Year 9 of the Project. It will have an estimated water volume of between 

15,000 m3 and 1,116,000 m3 within the supernatant pond, depending on the timing of closure in respect to 

the wet season, during the final 12 months of operation (Knight Piesold, 2015c). 

The TMF will be partially capped with waste rock in order to prevent seepage. It will be engineered so as to 

prevent water pooling at the top. The TMF will be graded to a stable 1 in 100 slope and it will be engineered 

to encourage sheet flow of run-off water in order to prevent excessive channelling and erosion (Toro Gold, 

2015c).  

The existing cover of the TMF is primarily Woodland / Wooded savannah.  Unless the tailings are proven 

suitable for tree establishment and long-term viability during re-vegetation trials, the volume of topsoil 

available for rehabilitation is not expected to sustain a native woodland or forest. Therefore it is likely that the 

area will be converted to Shrub savannah.   

The RCMCP includes measures for re-vegetating the TMF surface and developing armoured drainage 

channels from the Mine Pit and WRD through the TMF area. The planting and development of indigenous 

flora species will enable the TMF to blend with the natural landscape setting at closure through the natural 

succession of a shrub savannah vegetative community (Earth Systems, 2015b). 

4.5.6 Water Storage Dam 

The WSD is likely to be breached after mine closure as it will not be able to provide a sustainable water supply 

without pumping from the Gambia River (Toro Gold, 2015c). The WSD embankment will be breached to allow 

stored water to discharge and an engineered drainage path will be provided to direct all runoff. Significant 

excavation will be required to achieve this (Knight Piesold, 2015f ).  

In addition to breaching, preliminary plans for rehabilitation of the WSD include the following steps (Earth 

Systems, 2015b): 

 Restoration of the pre-Project morphology of Kobokou Creek; 

 Utilisation of embankment material for topsoil application across the WSD footprint (if suitable); 

 Grading and ripping the embankment footprint (if required); and 

 Planting herbaceous, shrub, and tree species of local provenance at desired spacing. 

4.5.7 Drainage, Process and Sedimentation Ponds 

If not closed properly, or maintained, drains can become erosion features which can subsequently develop 

into gullies.  Further, if accumulated water is able to stand for any length of time then there is the risk of it 

becoming stagnant and harbouring disease vectors, notably providing a breeding site for mosquitos. 

In order to manage the potential closure issues associated with drains and ponds, the following measures will 
be implemented: 

 The drainage channels running through the TMF and the Sediment Pond below the TMF will remain in 

place if they are still fully functional; 

 Re-grading of areas to establish suitable topography; and 
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 Re-vegetation as appropriate. 

4.5.8 Mine Services and Ancillary Facilities 

It is currently proposed that rehabilitation of Mine Services and ancillary facilities will be carried out as follows 

(Earth Systems, 2015b):  

 Temporarily disturbed areas in the immediate surrounds of the workshop / magazine and other 

buildings and any associated exposed areas will be progressively re-vegetated as early as possible after 

construction; 

 Soils surrounding the explosives magazine, refuelling area, vehicle wash-down / maintenance area will 

be tested for contamination during operations and immediately preceding decommissioning.  

Contaminated soils will be remediated according to Best Practices; 

 The majority of facilities/ buildings will be deconstructed and any materials of value will be salvaged 

for re-use. If the facilities / buildings are structurally sound, free of hazardous contaminants and would 

be of value locally, buildings may be donated to the government or community; 

 Buildings / facilities with significant commercial value to the Company may be sold for dismantling and 

relocation. Through early stakeholder consultation, the Company plans to transfer the ownership of 

accommodation facilities to the local government or village for future re-use following 

decommissioning. Much of the accommodation infrastructure will be designed to facilitate ease of 

dismantling and re-use following closure; 

 Unsafe, contaminated or unwanted facilities will be dismantled; and 

 All exposed soil will be contoured and ripped (during the dry season) and re-vegetated (early in the 

rainy season). 

4.5.9 Roads 

An earth berm will be constructed across the Haul Road, to prevent unauthorised access to the site and 

maintain community safety (Toro Gold, 2015c). Local traffic will be allowed to use the access roads but 

existing tracks will be improved to reduce traffic density. 

The final plan regarding the rehabilitation and decommissioning of the Project roads will be determined after 

discussion with applicable Government and local community representatives.  Most roads will be left for 

public access.  The remainder of the road network will be rehabilitated.  The following measures will be 

implemented for roads:   

 Road borders and embankments will be progressively re-vegetated where necessary for erosion 

control; 

 Rehabilitation of roads will be undertaken by: 

» Removing any oil or grease traps and hydrocarbons (if applicable); 

» Ripping road surfaces to reduce compaction; 

» Re-shaping of pre-construction contours where feasible; 

» Re-vegetating with native plant species of local provenance; and 

» Re-directing drainage as necessary to minimise erosion until vegetation is established. 

  Pipelines and power lines will be removed if not wanted by the community; 

  Water in the sediment basins will be treated to achieve compliance with appropriate discharge 

standards; 

  Sediment in the basins will be tested and, if containing high metals concentrations will be remediated; 

and 
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  Culverts will be removed and fill material excavated to pre-construction channel depths to avoid scour 

and sedimentation of watercourses.   

4.5.10 Staff 

A workforce of approximately 150 persons is expected to be retained during the first six months of the 

decommissioning phase. This number will decrease progressively over subsequent closure stages. Staff 

numbers are expected to drop to approximately 100 persons to complete land-forming work over an 

approximate six month period and then 50 persons to finalise land forms and manage revegetation and 

water issues over a subsequent two year period. A team of approximately 10 people will then be retained to 

manage ongoing monitoring and handover of remaining infrastructure until the end of the closure phase. 


