Additional Information Requirements

Mines with Potentially Unstable or Steep Slopes
As Specified on SM-8A

Sites with High Probability of Failure
1.
Loading or unloading of slopes >30°

a)  Where fills of waste rock, overburden, or soil are greater than 4 vertical feet

b)  Where cuts are in excess of 20 vertical feet

2.
Loading or unloading of slopes 16° to 30°

a) Where fills of waste rock, overburden, or soil are deeper than 25 vertical feet

b) Where cuts are in excess of 100 feet in rock and/or 20 vertical feet in soils steeper than 1½ :1 (H:V)

3.   
Loading or unloading of slopes, 10° to 16°

a) Where fills of waste rock, overburden, or soil are deeper than 25 vertical feet

b) Where any storage within 200 feet of a stream or body of water under Shoreline Management Act jurisdiction is proposed

4. 
Proposed reclamation fill construction
a) Backfill documentation as needed to support standards of compaction or other geotechnical attributes consistent with the approved subsequent use

5. Evidence of Geomorphic /Geological instability

a) Site possesses ancient landslide features such as scarps, old landslide scars, hummocky terrain, seeps, tension cracks, slumps, and sag ponds or a predisposed weakness.

b) Area or adjacent area has been mapped as a landslide, unstable or potentially unstable

Such as: dip slopes, adverse bedding or jointing, folds, faults and talus slopes.
6. Unconsolidated or poorly consolidated deposits that will be mined and left as water filled pits within 500 feet of an external property line. 

Information That May Be Required

The scope of the required information will be based on site characteristics and project scale.  If either down slope risk or the probability of failure is high, a written plan may be required to explain how the resource will be protected.  Information required may range from:

1. A report describing pre-existing conditions identifying slumps, mid-slope benches, hummocky terrain, springs and ancient landslide features.

2. A written plan that demonstrates protection of the resource which includes geotechnical mitigation and method of stabilizing slopes.

3.
A geotechnical investigation and design by a geotechnical engineer or engineering geologist.

a) This may include collecting on site data to determine stability.

4. 
A slope stability analysis that demonstrates an adequate Factor of Safety (FS).  The slope stability analysis should discuss the methods, assumptions, and data used for modeling. For example, saturation, angle of friction, cohesion, slip surfaces, and geology. The analysis should also consider how the slope will perform under seismic conditions appropriate for the subsequent use considering standards provided in the International Building Code and predicted ground motion from the USGS.

5. A monitoring plan.

6. 
For water filled pits a written monitoring and reporting program which includes regular depth soundings on an appropriately-sized grid to ensure that water-filled pits are dug and reclaimed as designed and approved.

Other information as specified by the DNR.
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