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Note: These conceptual surface reclamation configurations
are for feasibility study and discussion purposes only.
The extent of these areas shown should not be considered
accurate for construction activities.
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Note: These conceptual surface reclamation configurations

are for feasibility study and discussion purposes only. Combined Alternative 2 - Solids

The extent of these areas shown should not be considered
accurate for construction activities. Shelton Abbey
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Executive Summary

3.4 Construction Schedule Scenarios

An estimated lead time of two to three years would be necessary before initiation of
mine site remediation construction to allow for completion of major engineering
investigations and design issuance of the construction bid documentation,
preparation of planning applications, including environmental impact statement (EIS)
and the assembly of other necessary permissions. Scenarios for the scheduling of
construction can assist in the overall project planning.

3.4.1 Construction Schedule Scenarios for Combined Alternative 1

The work would be in three phases. The physical institutional controls and barriers to
public safety hazards at the East and West Avoca sites would be installed
immediately. Work phases are estimated to be on the order of one to two years each.
Total construction time can be as short as three years for an optimum schedule, or as
long as six or more years for a balanced cost and funding schedule.

Optimum Schedule

Work items that begin in one phase may be completed in the following phase. For
example, the construction of the active water treatment plant would begin relatively
late in Phase 1, allowing for long lead-time deliveries and site preparations, and
conclude in Phase 2. It is estimated that the work would begin as soon as the major
construction contracts are awarded.

Phase 1
m Install and maintain physical institutional controls, signage, and other temporary or
permanent barriers to the sites' physical hazards in order to safeguard the public.

m Order long lead-time equipment and materials. Mobilise.
m Remediate the Deep Adit spoils site.

m Construct the active water treatment plant.

m Remediate the Cronebane/Mt. Platt area.

m Construct the solid treatment waste disposal facility.

m Construct the control bulkheads in the Deep Adit and Road Adit, and the pipe
connections to the active water treatment plant.

m Install the permanent water-related monitoring units.

Phase 2

m Install the soil bentonite walls and groundwater extraction system; construct the
shaft plugging, shallow bulkheads, and the pipe/channel connections to the active
water treatment plant; and implement any additional water institutional controls.
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Executive Summary

m Remediate the East Avoca/Tigroney West Area (not including the Deep Adit spoils
site).

m Remediate the West Avoca area.

Phase 3
m Remediate the Connary Area.

m Construct the experimental passive treatment system and related components in
the East Avoca area.

m Remove/contain Avoca River sediments.

m Remediate Shelton Abbey tailings.

m Construct Shelton Abbey groundwater extraction and treatment/disposal system.
m Install the permanent geotechnical monitoring units.

m Accept the work, site clean-up, and demobilisation.

Balanced Cost and Funding Schedule

An optional schedule for Combined Alternative 1 that better balances the cost per
phase can be accomplished by moving the construction of the active water treatment
plant to Phase 2, and remediation of the West Avoca area to Phase 3. The schedule for
the phasing would be commensurate with the funding and may be up to 2 years for
each phase.

3.4.2 Construction Schedule Scenarios for Combined Alternative 2

Because Combined Alternative 2 does not include HDPE caps or lime-soil
stabilisation; experimental passive treatment system; or groundwater extraction,
treatment, or solids disposal at the Shelton Abbey Tailings site, the time for project
build-out would be somewhat shorter. The schedule scenarios are the same as for
Combined Alternative 1; however, the costs are lower.

3.4.3 Alternative Construction Schedules

Many different construction scenarios are possible and depend upon the priorities,
procurement methods, and bids received from construction contractors. As discussed
in Section 3.3, various types of monitoring will be conducted including water quality
and geotechnical monitoring. Results of the monitoring program may reveal some
immediate priorities or changed priorities that may affect the schedule. For example,
monitoring may indicate that stabilisation of the East Avoca Pit highwall (southwest
area near the road) needs to be addressed as soon as possible. The schedule scenarios
could be changed so that the East Avoca pit is backfilled during Phase 1.
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4.0 Estimated Remedial Costs

Based on the Combined Alternatives, preliminary designs and quantity estimates
were made for the remedial technologies and process options for each specific area of
the Avoca Site. Unit costs for labour, equipment, and material were used to develop
capital costs, annual operation and maintenance costs, and total present value costs.
The cost estimates for Combined Alternatives 1 and 2 are presented in Table 4-1.

Table 4-1 Combined Alternative Cost Estimates

Euros (€)
Combined Combined
Alternative 1 Alternative 2
Total Capital and Indirect Cost 58,500,000 46,125,000
Annual Operating Cost 1,206,000 1,010,000
Total Present Value (20 years) 74,890,000 59,851,000

All costs are exclusive of VAT and present value costs assumed an operating life of
20 years and a discount rate of 4 percent (Department of Finance, May 2007). The
costs presented are in real terms and do not take into account inflation. It should be
noted that these costs are for an EPCM (Engineering Procurement and Construction
Management) type of construction contract and will require significant input by the
client in managing the project. This latter cost has not been estimated.

The sum of the multiplication of unit costs and quantities results in the direct cost or
Total Capital Cost. The Total Capital Cost is a bare construction cost that does not
account for many items that are real project costs. These costs include mobilization/
demobilization; contractor's preliminaries, overhead and profit; general conditions;
scope and bid contingency; engineering design; and construction management.
Overall, the adjustments result in an increase of approximately 109 percent of the bare
capital costs. The costs provided do not include costs for such items as environmental
impact statements (EISs), planning and assessment documents, permissions, and
Integrated Pollution Prevention Control (IPPC) licenses.

Overall the anticipated accuracy of the costs in this document is estimated to be

125 percent. Costs provided are an opinion of probable capital and operation/
maintenance costs only. CDM has no control over the cost of labour, materials,
equipment, or services furnished, schedules, contractor's methods of determining
prices, competitive bidding, market conditions, or negotiating terms. CDM does not
guarantee that this cost opinion will not vary from actual costs, or contractor's bids.

The schedule of work is set out to address the immediate health and safety issues as a
priority. Work includes installation of physical barriers to known mine openings (i.e.,
open shafts/adits) and other physical hazards (e.g., unstable highwalls and
structures) and remediation of the ore bins. Remediation would be carried out as a
priority for these items; however, the design would be compatible with the long-term,
overall site management plans. Depending on the availability of funds, schedules are
set out in three phases allowing the flexibility of the work to be carried out over
various time periods from three to six years or more (see Section 3.4). The total capital
and indirect costs of each of the phases range from €12 to 27 million for an optimum
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(minimal time period) schedule and from €18 to 21 million for balanced cost schedule
(longer time period). The cost to address the immediate health and safety issues is
approximately €3 million.

5.0 Comparative Analysis of Combined Alternatives

The two combined site-wide alternatives presented in Section 3 are comparatively
evaluated in this Section using effectiveness, implementability, relative cost, and site
compatibility criteria with a focus on the entire site, rather than a media specific
evaluation. This comparative analysis evaluation, performed on each geographic
remediation area, is technically driven and assumes appropriate remaining
requirements can be completed (e.g., EIS, planning documents, and necessary
permits). Each comparative criterion is defined below.

Effectiveness is the ability of the remedial alternative to achieve remedial action
objectives including protection of human health and the environment and addressing
health and safety concerns due to physical hazards. In addition, effectiveness in this
step of the feasibility study process also includes the long-term permanence,
reliability, and continued ability to achieve remediation goals of the completed action.
Long-term permanence, reliability, and effectiveness are also considered the same as
sustainability. The combined alternative with the maximum probability of achieving
remediation goals (e.g., water quality standards in the Avoca River, protecting human
health, etc.) over the long term, and addressing physical hazards would be rated high
for this criterion.

Implementability used in this step of the feasibility study process relates to both the
technical and administrative feasibility of constructing, operating, and maintaining
the site-wide combined alternatives given the physical constraints of the site. The
availability of needed materials and services is also considered. Technical feasibility
considerations include the technical difficulties or steps anticipated in construction of
the remedy, the impact of construction on the local community, and ease of
operations and maintenance of any part of the completed remedy. Administrative
feasibility relates to the ability to complete planning processes; procure treatment if
required, storage, and disposal services (onsite or offsite); and procure the needed
land, equipment, and expertise. For the alternatives comparison, the assumption is
that the planning and permitting process can be completed.

The relative costs were derived for each combined alternative and compared.

Site compatibility is an evaluation of how each alternative fits into or complements
current land use, the existing heritage and cultural features, landscape, and public
access. Site compatibility also evaluates overall long-term site management and
potential future uses.

Table 5-1 provides a side by side comparison of the overall effectiveness,
implementability, relative cost, and site compatibility of the two combined
alternatives. While both combined alternatives address physical hazards and protect
human health and the environment, Combined Alternative 1 is more effective at
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reducing acid mine water production through use of an HDPE cap/soil cover and
lime amendment in spoils. Combined Alternative 1 is more effective, reliable, and
sustainable over long time periods than Combined Alternative 2. Combined
Alternative 2, with less relocation of spoils material, shorter construction durations
due to ease of soil/vegetation covers, and less transportation of materials within the
site during construction is easier to implement than Combined Alternative 1. The
relative cost for Combined Alternative 1 is higher than that of Combined
Alternative 2.
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Table 5-1 Comparative Analysis of Combined Alternatives

Site-Wide Combined Alternatives Effectiveness | Implementability | Relative Cost | Site Compatibility

Alternative 1 — Relocation of Mt. Platt, East Avoca, Tigroney West, and
West Avoca spoils, regrading of Connary spoils and SP39. Containment of
relocated solids material through HDPE cap overlain with soil/ indigenous . O €€€ .
vegetation. Alternative includes treatment of both East/West Avoca Water

and the Shelton Abbey Tailings Water.

Alternative 2 — Relocation of 80 percent of Mt. Platt; relocation of East
Avoca and West Avoca spoils; regrading of Connary, Tigroney West spoils
and SP39. Containment of relocated solids material through lime O . €€ .
amendment tilled into spoils surface overlain with soil/indigenous

vegetation. Alternative includes treatment of only East/\West Avoca water.

. Complies with the criterion

O Complies less with the criterion

€ Relative cost, the greater number of € symbols, the greater the cost
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