
10 1010

Curraghinalt Project 
County Tyrone 
Prepared for Dalradian Gold Limited

November 2017

Environmental Statement - Volume 3

B1	 Mine Design Parameter Statement 
	 & Drawings  



 1 

MINE DESIGN PARAMETER STATEMENT 

 

1. Introduction 

 

This Statement sets out the principal key parameters in respect of the design for the proposed 

underground mine at Curraghinalt.  It is prepared in conjunction with a planning application and 

accompanying Environmental Statement. 

 

Copies of the following drawings accompany this Statement.  

 

1. Illustrative Mine Schematic Long Section  

2. Surface Ramp Level Plan  

3. Fuelling Station 

4. Refuge Station (including lunch room) Typical Plan and Sections  

5. Sump Plan and Sections  

6. Bulk Explosives Magazine General Arrangement and Section View  

7. Detonator Magazine – General Arrangement 

8. Paste Plant Flow Sheet – Dewatering – Water and Air Services  

9. Paste Plant Flow Sheet Filter 

10. Paste Plant Flow Sheet Paste Mixer & Binders 

11. Paste Plant Underground Single Line Diagram  

12. Paste Plant General Arrangement - Ground Floor - Plan View  

13. Paste Plant General Arrangement - Paste Mixer & Conveyor Floor - Plan View 

14. Paste Plant General Arrangement - Filter Floor - Plan View  

15. Paste Plant General Arrangement - Elevation View  

16. Paste Plant General Arrangement - Ground Floor  

17. Paste Plant Ventilation – 0170m EL  

18. Cross Cuts Profile – Cross Section  

19. Cut and Fill Lifts Ore Profile – Cross Section  

20. Cut and Fill Lifts Waste Profile – Cross Section  

21. Footwall Profile – Cross Section  

22. Mine Ramp Profile – Cross Section  

23. Remuck / Sump Profile – Cross Section  

24. Sub-Level Ore Profile – Cross Section  

25. Sub-Level Waste Profile – Cross Section  

26. Vent Access Profile – Cross Section 

 

The actual design of the underground mine will change as mining proceeds and further information is 

gained on the ore body. Mining will only occur inside the proposed mineral extraction area delineated 
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in the planning application for the project to the depth of 700 m below ground level (approximately 440 

m below sea level) – see Illustrative Mine Schematic Long Section (enclosed).   

 

DGL will also continue to explore the extent of the mineral resource at depth. Exploration is proposed 

around the underground mine within the exploration boundary and beneath the underground mine (up 

to 200 m below the 700 m below ground level extraction depth).  

 

Detailed design will be the subject of further discussions between Dalradian Gold Limited (DGL), the 

planning applicant, and the Health and Safety Executive for Northern Ireland.  

 

Current mine workings consist of a 3m x 3m access tunnel, a ventilation raise to surface, vein 

exploration development and longhole test stopes. The existing workings will be incorporated and 

utilised for access, ventilation and as a production level in the proposed mine and will provide initial 

access during the pre-production period until the mine ramp has been completed and for training 

purposes. 

 

2. Mine design criteria 

 

Development profiles and gradients were selected based on the equipment specifications, ventilation 

requirements and selected sub-level spacing as show in Table 1 below.  

 

Table 1: Mine Design Criteria Development Dimensions 

Development Heading Parameters  Width (m) Height (m) 

Maximum 

Gradient 

(%) 

Mine Decline - Capital (Surface to 108 m elevation) 4.5 4.5 12.5 

Mine Ramp - Capital (level connections) 4.5 4.5 15 

Footwall – Capital 4.5 4.5 2 

Remuck and Sumps - Capital 4.5 4.5 15 

Cross-cut – Capital 4 4 15 

Vent Access – Capital 4 4 2 

Sub-level Waste 3 3.5 2 

Sub-level Ore 3 3.5 2 

Cut & Fill access short Ramp  3 3.5 18 

Cut & Fill Waste 3 3.625 2 

Cut & Fill Ore 3 3.625 2 

Alimak Nest 4.5 8.5 2 

Source: JDS (2016) 
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Figure 1 below shows an illustration of the primary ramps, portals, ventilation raises, ore and waste 

passes in relation to the -280m elevation. 

 

Figure 1: Illustrative Mine Infrastructure Design (Looking North East) 

 

Source: JDS (2016) 

 

Ore passes will be driven by Alimak at 2.4m x 2.4m.  Ventilation raises require a larger profile for 

ventilation volumes and will be driven at 4m x 4m with Allimak or raise boring.  

 

Sub-level spacing of 18m floor to floor will be put in place.  A mine design long section is shown in 

Figure 2. 

 

Figure 2: Illustrative Mine Design Long Section (Looking North) 

Source: JDS (2016) 
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3. General mining methodology 

 

Three underground mining methods will be used by DGL; sub-level longhole open stoping (LH), cut & 

fill (C&F), and longhole upper stoping (LHUP). The bulk of the mining will be done with a longhole drill 

in a combination of LH and LHUP. C&F stopes will be prevalent in areas where ground is weaker and 

the vein is less continuous. Uppers will be taken after three lifts of C&F are mined and the vertical 

mining height of the upper is 7.25 m.  Pillars will be mined using the LH method in all geotechnical 

zones and will  be mined on retreat near the end of the mine life for most of the pillars. 

 

3.1. Longhole Mining  

 

LH will be used where rock quality and ground conditions allow and where vein thickness is relatively 

uniform. It is the highest productivity method selected for the production phase, but given many veins 

are relatively narrow, considerable preparation is required to maintain stope inventory. 

LH is the least selective of the mining methods when applied over long vertical distances due to drill 

hole deviation and vein geometry variations. To mitigate these effects, longhole drilling distances will 

be limited between 14.5 m to 18 m, which is well within equipment capabilities and will give little drill 

hole deviation.  Sub-level spacing will be kept consistent at 18 m throughout the mine.  However, 

depending on the geotechnical conditions, the strike length of the LH stopes will  vary between 8m - 

20m. 

 

During top and bottom sub-level sill development, mine geologists will inspect and map headings to 

identify structural controls and collect channel samples as part of the mine grade control protocol. 

Information from channel sampling and mapping in the top and bottom sills will be used, in 

conjunction with exploration and definition drilling results, to identify the economic limits and complete 

final stope designs. Mine experience to date verifies that structural boundaries can be used to define 

vein and stope limits. 

 

Mining engineers will use all collected grade control information to prepare drill hole and blasting 

sequences to minimize extraction dilution and maximize ore recovery. Mine surveyors will then locate 

and mark drill hole locations and provide drill hole lengths and orientations for drilling.  Blast holes will 

be drilled from the upper drift to the lower drift using a cross bit and drilled to break-through into the 

lower drift to verify drilling accuracy. If the hole deviates significantly from the design, a new hole will 

be drilled. The drill hole spacing will be 0.40m using a zipper pattern for a minimum stope width of 

between 0.8 and 1.0m. 

 

The longhole mining cycle will begin with blasting the drop raise to provide a free face for the first 

longhole round and initial empty volume for blasted swell. Production blasting will begin at the stope 

ends and retreat to the cross-cut.  Figure 3 shows a typical mining sequence for LH at Curraghinalt. 
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Figure 3: Longhole Open Stoping 

 

 

3.2. Resue Mining 

 

On vein ore development and cut & fill mining at Curraghinalt will primarily be done using the resue or 

split-shot mining method.  Ore and waste are blasted and mucked in two different steps.  Depending 

on the vein width, the ore or the waste might be blasted first.  If more waste than ore were present in 

the current production face, then waste would blasted first.  If there were more ore than waste, then 

the ore would be taken first. 

 

The entire round will be drilled using a single-boom jumbo. Either the ore or waste will be blasted, and 

then mucked using a 4 tonne class Load-Haul-Dump unit (LHD).  On the next shift, the remaining 

holes will loaded and the rest of the round taken and mucked with the 4 t LHD. After both blasts, the 

area will be scaled and ground support installed. Resue mining, while it has slightly higher costs and 

lower productivities because of two blasting and mucking cycles, reduces the dilution tonnage to the 

mill and allows for a larger longhole drill to be used. There are enough production faces open at any 

given time to maintain the required mill feed. A cross section of the resue sequence is shown in 

Figure 4. 
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Figure 4: Resue Cut & Fill Mining Method  

 

 

3.3. Cut and Fill 

 

C&F mining methods will be used for areas that have lower quality rock or where the vein is not 

continuous enough for LH. 

 

The C&F mining cycle will begin with developing the first cut from the cross-cut. Once the first cut is 

mined to completion, it will be backfilled using paste, waste, or a combination of the two. The backfill 

should be placed as close to the back (or roof) as possible.  Once backfilling is nearly complete, the 

back will be taken down and used to form an internal 15% ramp to the next C&F lift. The process will 

repeat until the third and final cut is complete. The last C&F lift will remain open until the LHUPs are 

mined. At that point the LHUP and final C&F lift will be backfilled from the level above. Avoca mining 

and backfilling can occur if there is access to both ends of the production panel. Whenever possible, 

internal ramping on vein is utilized to minimize waste generation and reduce costs. The initial C&F lift 

will be 3.5 m high with a width of 2.3 m at the back and 4.6 m at the sill with one rib being vertical and 

the opposite side dipping parallel to the vein.  The second and third lifts will be 3.625 m high and have 

a width of 2.0 m at the back and 4.5 m at the sill.  The deposit average for C&F shanty back is 56°. 

Stopes will be developed on the lowest level first, and each subsequent stope or 3.625 m lift is 

developed above the depleted and backfilled stope. Mining direction is bottom up. 
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Cut and fill mining will be utilized in thinner areas where LH stopes are not economic. C&F will also be 

used in areas of poor ground conditions where larger stope are not geotechnically possible. C&F is a 

lower productivity, higher cost mining method than LH stoping, but provides highly selective mining 

with minimal dilution. C&F production rounds will be sized with irregular walls to match the ore 

boundaries. 

 

Figure 4 shows a cross section of the C&F mining with the resue method/steps. 

 

The internal ramping and uppers are visible in the long section of Figure 5. 

 

Figure 5: Cut & Fill with Uppers 

Source: JDS (2016) 

 

3.4. Longhole Uppers Stoping 

 

Longhole upper stopes will be designed and planned in areas where the ground is not geotechnically 

suitable for LH.  Uppers are taken in areas where C&F mining occurs and are typically mined from the 

third and final lift of the C&F to the next mining level. The vertical height of the upper stope from back 

to sill is around 7.25 m, which is half the height of LH. 

 

Uppers stope development begins with sill cuts driven on vein at the top and bottom of the uppers 

stope block.  Before uppers are drilled and blasted, mine geologists will inspect, channel sample, and 

mark the boundaries of economic mineralization. Strike lengths of 15 m or 7.5 m are used and varied 
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based on geotechnical parameters. Blasted ore is mucked from the lower extraction drift. If access is 

available from both ends of the upper level, the mining sequence can be nearly continuous with Avoca 

backfilling method. If there is not access at either end of the stope, then the uppers void will be 

backfilled with structural paste. Once the paste has cured, the next upper stope will be mined. 

 

Figure 5 above shows the mining sequence of the longhole uppers stoping. 

 

4. Means of access 

Surface access to the mine will be primarily via the new portal and main ramp. Occasional access will 

be from the existing exploration adit. These two portals will serve all mine access requirements for the 

mine life. 

 

The main decline will be connected by cross-cuts to sub-levels providing access to the mineralised 

veins. Drifts (tunnels), excavated along the mineralised veins on each sublevel, will provide access to 

the mining stopes where production drilling, blasting and extraction of the mineralised material will 

take place. Secondary egress will be via three ventilation raises and the existing exploration adit. 

 

The main access decline and underground ramp networks will be 4.5 m high x 4.5 m wide and will 

connect one level to another. The ramp system excavation will include mobile equipment passing 

areas, safety bays for personnel and a sump at each level. Refuge stations and lunch rooms will be 

located in the cross-cuts. An example refuge station is shown in Figure 6 (also refer to the 

accompanying plan titled Refuge Station including lunch room Typical Plan and Sections).  
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Figure 6: Typical underground refuge station design

JDS 2016 

 

Sub-level access and footwall drives will be developed at 36m vertical intervals from the main mine 

internal ramp. Each footwall drive will access two mining levels. Cross-cuts will be driven on 18m 

(floor to floor) vertical intervals to access all veins on the level, and access drifts will be driven on vein 

as much as possible. Mine geologists will map and channel sample development headings to identify 

structural boundaries, and to verify location and intervals of economic veins for near-term mine design 

and planning. 

 

5. Ventilation 

 

The design of the ventilation system will conform to the Mines Act (Northern Ireland) 1969 Sections 55 

through to 60, inclusive, and the Mines Regulations (Northern Ireland) 2016. This design aims to 

ensure the levels of dust and particulates, carbon monoxide and oxides of nitrogen in the vicinity of 

operators and in equipment exhaust gases are acceptable and within required limits   

Planned air flows into and out of the mine will utilise the adit, the decline, the existing ventilation raise 

and two additional ventilation raises. 

 

Main ventilation fans will be located underground (after the construction phase) to minimise noise 

impacts on surface. The 4 m x 4 m ventilation raises will be designed to deliver the required air 

volumes and flows required to dilute dust and particulates, carbon monoxide and oxides of nitrogen to 

provide a safe working environment underground.  

 

The ventilation system has been designed to the following specifications: 
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Total designed ventilation capacity 469 kcfm 

Fresh air from the existing adit 145 kcfm 

Fresh air from existing raise 78 kcfm 

New air intake raise 246 kcfm 

New exhaust raise 399 kcfm 

New decline exhaust 69 kcfm 

 

The main ventilation system will be augmented by underground secondary ventilation fans that will 

further distribute fresh air to the individual work areas. These fans will be equipped with silencers to 

reduce noise emissions. Air from exhaust airways will not reused in work areas 

 

6. Water supply 

 

A water supply and distribution system will be established and will prioritise recycling of process water 

and minimise the overall requirement for fresh water and used mine water and groundwater will be 

collected on each of the cross-cuts. 

 

Fire water will be distributed from the clean water pond to hydrants and sprinklers located across the 

proposed infrastructure site. 

 

Potable water will be supplied to the site by Northern Ireland Water (NIW) via a NIW mains 

connection. 

 

The potable water will be distributed to the administration building, change rooms, maintenance 

complex, assay laboratory and first aid and emergency facilities.  If required, DGL may use some 

mains water in the process plant. 

 

Pre-production mine development, two mine water supply systems will be utilised, one at the 

exploration adit and a temporary system at the new portal. 

 

7. Mine Communications 

 

An underground network with wireless communications will be implemented. Mobile equipment 

operators, light vehicles, and supervisors will be equipped with hand-held radios to communicate with 

personnel on surface. Communication protocols will be used to ensure safe travels on the ramps and 

decline. 

 

8. Fuel and lubrication Depot  
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Small portable fuel and lubrication depot will be put in strategic sector and will have automatic fire 

extinguisher (Ex: SalStat (Rock Tech).  

 

9. Explosives and Detonator Storage 

 

Explosives will be stored underground in permanent magazines, while detonation supplies (NONEL, 

electrical caps, detonating cords etc) will be stored in a separate underground magazine in 

accordance with the requirements of the Department of Justice, the Health and Safety Executive for 

Northern Ireland and the Police Service of Northern Ireland. The use of emulsion that will be mixed at 

the working place reduces considerably the risk during transport and storage. 

 

10. Mine Safety 

 

Self-contained portable refuge stations will be provided in the main underground work areas. The 

refuge chambers will be equipped with compressed air, potable water, and first aid equipment; they 

will also be supplied with a fixed telephone line and emergency lighting. The refuge chambers will be 

capable of being sealed to prevent the entry of gases. The portable refuge chambers will be moved to 

new locations as the working areas advance. There will also be two permanent lunch rooms, which 

will also function as refuge stations. 

 

Fire extinguishers will be provided and maintained in accordance with regulations and best practices 

at the underground electrical installations, pump stations, fueling stations, and other strategic areas. 

Every vehicle will carry at least one fire extinguisher of adequate size. All underground heavy 

equipment will be equipped with automatic fire suppression systems. 
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