Draft Environmental Impact Statement (DEIS) 

NorthMet Project


4.13
Geotechnical Stability

While not a specific natural or cultural resource like other sections of this DEIS, geotechnical stability was preliminarily reviewed from a safety perspective, to determine if proposed large-scale waste material storage facilities could fail, and thus cause further direct or indirect impacts.  Geotechnical stability will be further analyzed during permitting when final facility designs will be available. 

Three proposed facility types were analyzed for this DEIS:

· Mine Site - - Waste Rock Stockpiles;

· Plant Site - - Flotation Tailings Basin; and

· Plant Site - - Hydrometallurgical Residue Facility.

4.13.1
Existing Conditions

4.13.1.1
Mine Site

The proposed Mine Site is a greenfield site currently impacted only by exploration drilling and logging activities.  There are no mining facilities on site.

4.13.1.2
Plant Site 

At the Plant Site, the existing brownfield LTVSMC flotation tailings basin is inactive and reclaimed.  Geotechnical investigations of this tailings basin (Sitka 1995 & 1997) indicates a significant portion of the peat and clay soils under the dam have the potential to develop instability under certain loading conditions.  In addition, there are layers of loose saturated slimes (fine silty tailings) within the LTV stored tailings material that extend from the central portion of Cell 2E northward and connect with the perimeter embankment, that are subject to liquefaction under certain conditions and therefore may create instability of the perimeter dam.  

4.13.2
Impact Criteria

For preliminary designs of the proposed facilities that were analyzed, the MnDNR used qualitative and quantitative impact criteria to assess the geotechnical stability of each.  This included liner integrity and side slope stability for the Waste Rock Stockpiles, embankment stability for the Tailings Basin, and liner integrity and embankment stability for the Hydrometallurgical Residue Facility.

4.13.3
Environmental Consequences

4.13.3.1
Proposed Action

Mine Site

Estimates of liner systems integrity as proposed in the preliminary waste rock stockpile designs (RS 49, Golder 2007) are reasonable, although the vertical infiltration (seepage) rate for the Overburden Category 1 and 2 Stockpile may be higher than predicted.  Uncertainty in liner leakage infiltration rates were reviewed in section 4.1 Water Resources of this DEIS.

Proposed heights and slope angles in the preliminary waste rock stockpile designs are within typical mine engineering practice, however a slope stability assessment has not been completed.  Further design and analysis will occur during permitting to ensure that the proposed construction meets acceptable design standards. 

Tribal cooperating agencies strongly disagree with this approach. The Tribal cooperating agencies’ position is that this approach is not consistent with the federal EIS process. The purpose of this document is to provide information for all reasonably foreseeable impacts. The lack of a stability analysis for the stockpiles is a serious data gap given the serious environmental consequences of a structural failure of a stockpile.

Plant Site

Review of the proposed NorthMet Tailings Basin preliminary design (Barr 2009, FTMP) geotechnical stability analysis indicates the perimeter embankments would be stable for unsaturated conditions, but have a low margin of safety for stability for saturated or static liquefaction conditions.  Previous studies (Sitka 1995) have showed that slimes close to the dam face and clay beneath the peat in the foundation are the primary reasons for the low factors of safety.  This is a special concern for Cell 2E, the area where the NorthMet tailings would be deposited, as it contains the thickest and most extensive peat in the foundation and has the weak slimes close to the dam face.  This low factor of safety is a reason for reviewing and selecting mitigation measures described below.

The structural stability of the tailings basin has been a serious concern since the Polymet project was first proposed. This concern has led to the development of at least 3 different tailings basin designs that have been presented in various draft documents. Contractors reviewing these designs have expressed serious concerns with both the short-term and the long-term stability of the facility. Tribal cooperators take the position that given the history of design problems, it is irresponsible to postpone a serious analysis of the structural integrity of the latest tailings basin design until the permitting stage. A complete stability analysis must be included in the DEIS to comply with NEPA and so that the public can review a complete set of possible environmental impacts associated with this project.
Review of proposed Hydrometallurgical Residue Facility preliminary designs (RS 28T, Barr 2007) indicates it would have reasonable liner integrity and stability of embankments, however it is unknown if the slimes layer exists under the facility.  Further design and analysis will occur during permitting to ensure that construction meets acceptable design standards.

The Tribal cooperating agencies’ position is that this approach is not consistent with the federal EIS process. The hydrometallurgical residue facility would contain the most hazardous waste materials produced by this project that, if released to the environment, would cause serious and long lasting contamination. The unknowns listed in the previous paragraph are a serious data gap and the tribal cooperating agency position is that the analysis should be conducted and included in the DEIS to comply with NEPA and so that the public can review a complete set of possible environmental impacts associated with this project.
4.13.3.2
No Action Alternative

Mine Site

No mine facilities exist so no geotechnical stability environmental consequences occur under this alternative. 

Plant Site 

Although the existing LTVSMC tailings facility continues to drain down (which tends to increase geotechnical stability), there is a risk that static liquefaction (fluidizing of the saturated slimes by strain or deformation) could occur and may cause a flow failure along the impoundment perimeter if an event or stress condition triggers the liquefaction (Sitka 1997).  Monitoring and inspection would continue under the LTVSMC site closure plan and the MnDNR dam safety regulations. The Tribal cooperating agencies’ position is that the existing facility has stability concerns before any Polymet tailings have been deposited on top of it. This simple fact illustrates the need for a complete structural stability analysis to be performed and included in the DEIS.

4.13.3.3
Mine Site Alternative

Under this alternative, the permanent and temporary waste rock stockpiles would have no significant changes to stockpile liner systems or stockpile heights and slope angles.  There is insufficient data available to determine whether specific mitigation methods would be required to maintain the appropriate slope stability of the waste dumps.  However, no change in liner integrity or stockpile stability would be anticipated.  Further design and analysis will occur during permitting to ensure that construction meets acceptable design standards. 

Tribal cooperating agencies strongly disagree with this approach. The Tribal cooperating agencies’ position is that this approach is not consistent with the federal EIS process. The EIS must identify alternatives and mitigation methods that address potential problems with the project. Sufficient data must be collected so that a complete structural integrity analysis can be performed and included in the DEIS.

4.13.3.4
Tailings Basin Alternative

Increased rock buttressing designs prepared for the northern outer embankment side slope of the existing LTVSMC tailings embankment would increase the geotechnical stability of the NorthMet Tailings Basin to within an acceptable margin of safety.  Further investigations, design and analysis will occur during permitting to ensure that construction meets acceptable design standards.  

The Tribal cooperating agencies’ position is that this approach is that the analysis must be conducted prior to permitting and included in the DEIS.
4.13.3.5
Mitigation Measures

Mine Site

If during permitting, at which time a greater level of design detail will be available, the final designs and analyses suggest risks associated with waste rock stockpile liner system integrity, mitigation measures (such as modifying the liner materials, installation methods, seepage collection systems, etc.) would be analyzed.  

If during permitting, at which time a greater level of design detail will be available, stockpile slope stability concerns are identified, mitigation measures (such as reduced heights, bench widths to reduce side slope angles, etc.) would be analyzed, and any increased impact on wetlands be assessed. 

Tribal cooperating agencies strongly disagree with this approach. The Tribal cooperating agencies’ position is that the purpose of an EIS is to identify mitigation measures that address potential problems in the project. The analysis described in the previous paragraph must be conducted prior to permitting and included in the DEIS.
Tailings Basin

The Tailings Basin Alternative incorporates many mitigation measures identified to improve the Proposed Action design.  While many other mitigation measures were considered but determined to be less effective, they are available for reconsidering during permitting.  In addition, a Dam Break analysis and risk assessment is recommended during permitting.  Should the Tailings Basin Alternative be the design evaluated in permitting, and the predicted stability is determined to be insufficient through further analysis, additional mitigation measures such as increasing the rock buttress, dewatering of LTVSMC tailings slimes layer (e.g. using sand drains), etc. would be evaluated.  

The Tribal cooperating agencies’ position is that given the lack of confidence in the structural integrity of the tailings basin, the dam break analysis and risk assessment must be conducted prior to permitting and the results included in the DEIS so that the public can be fully informed about the risks associated with this project.
4.13.4
Cumulative Effects

No cumulative effects were identified for Geotechnical Stability.
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