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Pursuant to my earlier comments on EIA 1172 Sisson Project, I have now seen the AMEC-

Foster-Wheeler (AMECFW)  review of STANTEC’s Reclamation and Water Treatment Plan for 

Sisson. This document raises some serious questions about the current bonding requirements for 

the Sisson project. It also raises serious questions about the proponent’s ability to financially 

sustain the project in the public’s interest. Because the economics of the project are integral to 

determining what constitutes acceptable risk, the conclusions and recommendations of the 

AMECFW document are critical to the EIS Review Panel’s final recommendations. 

 

In Table A.1 of Appendix A of the STANTEC document “Appendix H: Reclamation Plan – 

Excerpt from Part 3 of the Mining and Reclamation Plan under the Mining Act”, STANTEC 

itemizes costs for the reclamation of the Sisson site after closure. Stantec concludes that $65.3 

Million will cover reclamation and water treatment at Sisson in perpetuity with no additional 

burden on taxpayers or the environment. In my recent comments to you, I documented how the 

current $65.3 Million reclamation and water treatment bonding is inadequate and undervalued by 

industry standards. I repeat here the basis of that argument: 

 

Mining giant Rio Tinto is reported to have accrued closure liabilities of $8.6 billion over 

60 operations worldwide (McKenna, 2011). This averages out to $143 Million per 

operation. Sisson is larger than the average mine (NWT, 2008; OMA 2013). WARDROP 

Engr. (2007) has suggested the linear accumulation of 2.5% of capital outlay per year for 

Sisson which in 2007 was a $353 Million, 20,000/tpd, 20 year mine proposal. Those 

figures suggested a reclamation bond of $176 Million over 20 years.  

 

The same 2.5%/yr rule would imply a bond in excess of $300 Million for the current 

$579Million, 30,000tpd, 27 year mine. Generally, the size of the bond is proportional to 

the area involved, with increased bonding required where ARD is present. The capacity 

of the TSF of the 30,000 tpd 27 year mine is  over 2 times the volume of the 20,000 tpd, 

20 yr mine, but would not cover twice the area. An estimate of $176 Million might be a 

reasonable conservative estimate for the current mine proposal under the WARDROP 

protocol. 

 

I document below how the AMECFW report substantiates my claim that the $65.3 Million 

reclamation and water treatment bond is severely undervalued.  



 

Looking at Table A.1 of Appendix A of STANTEC’s Appendix H, under rockfill, STANTEC 

projects a unit cost of $9.75/m
3
 for rockfill, resulting in an accumulated direct cost of rockfill 

over 27 years of  $13,084,153. AMECFW claims: 

 The unit cost for the production and placement of the quarry rock for reclamation of the 

tailings beaches was assumed to be $9.75/m
3
 and appears to be low. A recent 

contractor-supplied estimate to move and place on-site rock, exclusive of production, 

was in the order of $10/m
3
. Production costs could be in the order of $20/ m

3
. 

which results in a direct unit cost of rockfill of $30/m
3
 . AMECFW’s unit cost estimate increases 

bonding for the accumulated 27 year DIRECT COST of rockfill to $40,258,932, a difference of 

$27.2 Million. Indirect costs of 5% of direct costs for  Contractor mobilization and 

demobilization and 12% of direct costs for Construction management and indirects are also 

incurred. Therefore, the additional $27.2 Million in direct costs will result in increased indirect 

costs of $4.6 Million. Contingency costs are calculated as 25% of direct costs. The additional 

$27.2 Million in direct costs will result in increased contingency costs of another $6.8 Million 

for a total additional reclamation cost of $38.6Million based on rockfill costs alone. This 

increases the estimate of required reclamation bond before water treatment costs from the 

original $41.8 Million to $73.4 Million,  all based on STANTEC and AMECFW figures.  

 

AMECFW also claims 

 "Based on previous experience with tailings having a similar grain size distribution and 

the plan to access the tailings beaches shortly atter deposition ends, a significant quantity 

of rock could be lost into the fine, saturated tailings, before a bridging effect will be 

achleved." 

This additional amount of rockfill mounts up quickly in dollar terms. It would be important to 

clarify with AMECFW what range of percentage increases in rockfill can be anticipated due to 

this phenomenon. 

 

STANTEC reports a total direct cost of $6,048,282 for topsoil. Any increase in unit cost is going 

to add up quickly. AMECFW flagged topsoil at $7/m
3
 as potentially low and problematic, but 

did not follow up. They did note that on-site topsoil was limited in suitability and would require 

significant fertilization, but they did not cost this. 

 

Fencing is another item flagged by AMECFW. Their unit cost figure of $75/m compared to 

STANTEC’s $16.50/m would increase fencing costs from $154,688 to $703,129 which 

combined with indirect and contingency costs results in an additional $780,000 in bonding. 

 

AMECFW also found capital expenditure (CAPEX) for the stand alone water treatment plant 

undervalued, suggesting $17 Million compared to STANTEC’s $11 Million for an additional $6 

Million in CAPEX 

 



One point not addressed by either STANTEC or AMECFW is the fact that SRK(2013b) also 

suggested that treatment for contaminants other than arsenic or antimony would likely be 

required and would result in water treatment operating expenses (OPEX) of $8 Million per year 

and CAPEX of $75Million.  

 

In fact, SRK (2013a) goes out of its way to caution that it was directed to limit its costing to 

treatment for arsenic and antimony only, stating: 

 
2.1 Mine-impacted water quality predictions 

SRK was directed [reviewer’s emphasis] to investigate water treatment processes for 

removal of arsenic and antimony only. No other elements were considered in the process 

described herein, although the treatment may result in other metals removal for a net 

water quality benefit" from SRK. 2013a. Metal Leaching and Acid Rock Drainage 

Potential Characterization 

 

The review panel should be asking who gave this directive and why, especially since sodium, 

fluoride and additives to process water  (see below) were known to be problematic. 

 

I have previously documented how the Mount Pleasant Mine site in southwest NB is under a 

constraint to treat for fluoride. The Mount Pleasant Mine currently operates under NB “Approval 

to Operate I-8658” which states:  

 

20. Operation of Tailings Impoundment Area:  

The Approval Holder shall operate the TIA as follows:  

 (v) the fluoride concentration is, at all times, less than 3.0 mg/l;  

 

Placing Sisson under the equivalent constraint would necessitate the more expensive treatment 

proscribed by SRK (2013b) running to an estimated OPEX of $8 Million per year, and a CAPEX 

of $75 Million for the treatment plant. The need for treatment for fluoride is reinforced by the 

SRK(2013a) document “Metal Leaching and Acid Rock Drainage Potential Characterization 

Sisson Project” which states: 

 

2.1 Mine-impacted water quality predictions 
Based on the preliminary water quality effects assessment by Stantec, these water quality 

data indicate that water treatment for arsenic and antimony is likely to be required for 

the TSF and open-pit discharge prior to release to environment. In addition, fluoride was 

identified as a potential constituent of concern upon release and dilution in Napadogan 

Brook. 

 

3.3.1 Water Treatment 

The proposed ferric co-precipitation process is primarily intended to remove arsenic and 

antimony but will have a limited ability to remove aluminum, selenium, molybdenum. 

However, sodium and fluoride concentrations will be unaffected by the proposed 

treatment 

 

Fluoride is also identified as a problem by Knight- Piesold (2013)   

 



PREDICTIVE WATER QUALITY MODELLINGI VA101-447/2-9 Rev 1 July 3, 2013 

 Fluoride concentrations are not predicted to exceed the HCDW 1.5 mg/L limit, but are 

predicted to exceed the 0.12 mg/L CEQG limit at each node for the duration of the 

modelled Project life. 

 

In fact, there is no mention by SRK, STANTEC or AMECFW of the many additives in the 

process water or how they will be removed. From Samuel (2013) those additives include 

 diesel fuel oil 

 pine oil  

 Methyl Isobutyl Carbinol (MIBC) 

 sodium cyanide 

 sodium sulphide 

 sodium hydroxide 

 sodium silicate 

 sodium carbonate 

 quabracho 

 fatty acid 

 PAX (potassium amyl xanthate) 

 Frother 

 

The Review Panel must clarify why the Sisson mine is being permitted to operate at less 

stringent constraints than the Mount Pleasant mine, when the consultants have verified that the 

more expensive treatment is required to meet water quality standards for fluoride at both mine 

sites. 

 

In section “2.4 Other Risks”, AMECFW also identified a number of other discrepancies and 

oversights which would increase treatment costs. But most significantly, AMECFW questioned 

the feasibility of the in-pit treatment, proposed by STANTEC post closure, stating: 

 

2.3.4 Other Comments on Closure Water Treatment 

There are some concerns regarding design of the post-closure water treatment approach. 

First, the semi-batch treatment in the pit appears to be a new concept. Curtain systems in 

pit lakes have been known to fail, especially in freeze-thaw. Therefore the idea of a 

floating baffle curtain wall may not be feasible. An example of a successful full-scale 

operation at another site may help prove the feasibility of this concept. 

 

The proposal for a new and untried concept on the scale of the Sisson Project is extremely risky, 

financially and environmentally. This is especially relevant because part of the proposed 

treatment method, “the curtain system” has been known to fail (AMECFW, 2015). The 

implications of this observation are profound. The proponent has proposed to avoid treatment of 

up to 200 Million m
3
 of TSF water by placing the contaminated water in the vacated pit over 12 

years. The magnitude of this avoidance of treatment cost can be calculated using AMECFW’s 

figures. 

 

2.3.3 Revlew of Closure Water Treatment Cost Estlmates  



The post-closure operations costs are eslimated by SRK (2013) and Sisson (2014 Rev2) 

at ,$ 1,500,000 ($0.36/m
3
), and $1,100,000 ($0.26l m

3
, respectively. The actual operating 

costs are likely closer to the SRK value. lt is not clear if this represents only treatment or 

if it includes the operation and maintenance of the seepage collection basins. 

 

At $0.36/ m
3
, the pit disposal of waste water will result in a minimum of a $72 Million shortfall 

in available bonding if the in-pit treatment system does not work. I have stated in my earlier 

comments how estimates of water treatment costs have been updated by mining industry 

supported research at MEND, Zinck and Griffith  (2013) which found an industry average for 

water treatment to be $1.54 / m
3
. Based on this more up-to-date figure on treatment costs, the 

treatment costs at Sisson avoided by this questionable in-pit treatment method, increase to $308 

Million. 

 

AMECFW also notes that the  Reclaim Water Clarification Plant (RWCP) is located at quite a 

distance from the stand alone Ferric Co-Precipitation Treatment plant (FCPTP) The actual 

distance is over 1.5 km horizontally and 80-90 metres vertically. The proposal to use this plant 

for pit water treatment post closure is impractical. As AMECFW reports, if TSF or pit water is 

not clarified in a clarification plant, the FCPTP will not operate as designed. Need for an 

additional clarification plant will This will lead to greater CAPEX and OPEX for water treatment 

in the future by at least $11 million. 

 

Lastly, the postponement of the building of the stand-alone ferric co-precipitation plant until year 

8 is risky on another front. If the mine fails financially in the first 8 years, the impoundment dam 

construction schedule is such that there will be little head room in the impoundment for annual or 

catastrophic precipitation storage. To avoid overtopping, water will require release. If the stand 

alone treatment facility is not built prior to, or at start-up, untreated water will need to be 

released in the event of pre-mature closure, to avoid a catastrophic release of tailings. 

 

 

Conclusions 
 

The currently proposed Reclamation and Water Treatment bonding at Sisson has been found to 

be undervalued by both AMECFW and this reviewer using two independent approaches. The 

undervaluation exists in both the reclamation bonding, and in the bonding for water treatment. 

The magnitude of the financial risk associated with this undervaluation has been found by both 

reviewers to be at least tens of millions of dollars, and potentially in the hundreds of millions.  

 

Operating plans and costs for water treatment are inconsistent with operations at a similar mine 

in southwest NB, the Mount Pleasant Mine. Consistency in regulations would necessitate water 

treatment OPEX at Sisson of $8 million/yr, as estimated by STANTEc’s chief water consultant 

SRK. Consistency would also necessitate an increase in CAPEX from $11 million to $75 

million. These figures make the currently proposed $22 million total to cover water treatment 

OPEX and CAPEX combined, appear naïve and foolish. 

 

The proposal to drain the TSF water into the open-pit post closure to avoid $76 million to $308 

million in treatment costs is a risky gamble. The proposed plan involves an untried and unproven 



treatment plan, using treatment technology known to be prone to failure. If the in-pit treatment 

plan proves unsatisfactory, the province will be on the hook for the full OPEX and CAPEX to 

revise the treatment plan. The proponent will undoubtedly be bankrupt by the failure and neither 

the proponent nor the government will be able to finance the proper treatment. The result will be 

the equivalent of a long-term tailing release and environmental disaster. 

 

The review panel should consider long and hard their recommendations on this aspect of the EIS. 

 

The omissions and questionable estimates in the reporting on water treatment costs are so 

blatant, and the cautions by the consultants themselves so prevalent, that one has to ask if there is 

an effort to suppress reality in the whole EIA process, in hopes of improving the economic 

feasibility of a marginal if not losing proposition. Hopefully, the Review Panel will ask the 

pertinent questions of all involved to reach their conclusions. 
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