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EMERGENCY REMEDIAL ACTION 
CONSTRUCTION COMPLETION REPORT 
UPPER TAILINGS PILE 
VAN STONE MINE 

 

1.0 INTRODUCTION 

The Van Stone Mine (Site) is located in the upper portion of the Onion Creek 
watershed, 23 miles northeast of Colville, Washington.  A lead-zinc deposit on 
the Site was mined until 1993.  Mining operations conducted at the Site before 
1961 disposed of mill tailings in an area called the Upper Tailings Pile. 

Use of the Upper Tailings Pile ended in 1961 when a major berm failure 
released and transported tailings into the Southeast Tributary to Onion Creek.  
After the failure, the Upper Tailings Pile was abandoned and a new disposal 
area, the Lower Tailings Pile was constructed.  The Upper Tailings Pile currently 
covers about 9.5 acres and contains approximately 780,000 tons of tailings.  
Additional information on historical mining activities at the Site can be found in 
the Remedial Investigation/Feasibility Study Work Plan (Hart Crowser 2011). 

In 2011, the Washington State Department of Ecology (Ecology) implemented 
the remedial investigation (RI) of the Site.  During visits to the Site before and 
during RI fieldwork, Brendan Dowling, the Ecology Site Manager, observed 
failure of the southern portion of the Upper Tailings Pile and substantial ongoing 
erosion and downgradient transport of tailings into the Southeast Tributary of 
Onion Creek. 

This Construction Completion Report (CCR) documents Ecology’s mitigation of 
the ongoing tailings pile failure.  Remedial action (RA) construction work was 
performed from October 29, 2012, to November 14, 2012.  Because of the size 
of the failure and continuing downgradient transport of tailings into the 
Southeast Tributary, Ecology fast-tracked completion of the RA before the onset 
of 2012 winter conditions.  A Hart Crowser field representative was on site to 
observe and document the emergency action. 

This report documents the following RA elements: 

 The purpose and objectives of the RA; 

 A summary of work completed, including materials used and tasks executed; 
and 

 Deviations from plans and specifications. 
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Annotated design drawings are provided in Appendix A.  Hart Crowser daily 
field reports and selected site photographs are provided in Appendices B and C, 
respectively. 

1.1 Purpose and Objectives of the Emergency Remedial Action 

The purpose of the emergency remedial action was to: (1) mitigate the ongoing 
failure and transport of tailings from the Upper Tailings Pile; and (2) reduce the 
volume of precipitation ponding on the southern portion of the tailings pile. 

Rather than reconstructing a berm in the area of failure and retaining rain and 
snowmelt on the top of the pile, the objective of the RA was to construct a 
designed drainage through the failure.  Side slopes of the breach were to be 
regraded and revegetated and the channel armored with stone to retard the 
runoff velocity and reduce/eliminate the transport of tailings from the pile.  For 
the purposes of design and this CCR, the tailings pile breach and areas 
downslope of the toe of the tailings pile were designated as Area 1. 

The Upper Tailings Pile was constructed as distinct tailings disposal areas and 
tailings ponds separated by a drainage ditch (see Drawings C-1 and C-3).  
Erosion upstream of the ditch was preventing runoff from entering the ditch as 
intended.  Regrading the ditch and immediate upstream areas, as well as 
armoring the ditch channel, would reestablish the intended drainage pattern and 
reduce the volume of water flowing through and ponding in Area 1.  For this 
CCR, the ditch and areas upstream and downstream of the ditch were 
designated as Area 2. 

2.0 DESCRIPTION OF WORK COMPLETED 

This section describes work completed at the Site and materials used in the 
execution of the design plans, as presented on Drawings G-1 and G-2, and C-1 
through C-4 in Appendix A.  The drawings have been annotated to indicate 
changes to the planned design.  Daily field reports (Appendix B) and selected 
site photographs (Appendix C) present field observations of the construction 
work.  The hydrologic/hydraulic analysis presented in the Work Plan for 
Emergency Remedial Action (Hart Crowser 2012) provides the calculations used 
to design the actions in Areas 1 and 2. 

2.1 Area 1 –Tailings Pile Breach Repair 

The work at Area 1 consisted of the following work elements (see Drawings C-2 
and C-4): 
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 The dimensions of the channel bottom created by the breach remained 
approximately the same.  The side slopes of the breach were cut back to no 
steeper than a 2H:1V (horizontal to vertical) slope.  Natural slopes more 
gradual than 2H:1V were retained and smooth transitions were created.  The 
contractor spot-checked the channel’s side slopes using a laser level and rod. 

 Cut material consisting of mine tailings was used to: (1) create a new berm, 
generally matching the berm at the top of the slope; and (2) provide positive 
drainage to the newly constructed channel and eliminate localized ponding 
by placing the remaining spoils on top of the tailings pile and regrading. 

 Geotextile was placed in the channel, anchored into side slopes, and 
covered with spalls.  The bottom of the channel and lower 4 vertical feet of 
the newly graded side slopes were lined with 12 inches of 3-inch minus rock 
and track compacted.  An additional 6 inches of 4- to 10-inch quarry spalls 
were placed over the 3-inch minus layer. 

 The side slopes of the channel above the spalls were covered with erosion 
control matting consisting of loosely woven straw and coconut fiber. 

 Downstream of the breach, a 6-inch layer of 3-inch minus material was 
placed over geotextile on the dirt access road and continuing approximately 
100 feet downstream, which is the visible extent of the released tailings.  An 
additional 6-inch layer of 4- to 10-inch material was placed on top of this 
layer.  Along the bend in the channel downgradient of the toe of the tailings 
pile, a berm was constructed to direct water flow (Drawing C-2).  The final 
constructed berm height measured approximately 1.5 to 2 feet. 

2.2 Area 2 – Intermediate Drainage Improvements 

Field observations indicated that runoff from the northern pile, which was 
intended to be conveyed via a ditch between the two piles of tailings, 
contributed to the pre-construction runoff volume flowing through Area 1.  To 
minimize the volume of water flowing through Area 1 and to generally reduce 
future erosion potential, the following work was completed at Area 2 (see 
Drawings C-3 and C-4): 

 Downstream of the culvert under the access road, the profile of the ditch 
was regraded/reestablished by removing existing piles of crushed rock and 
regrading to provide positive drainage.  The width of the bottom of the ditch 
was reestablished at approximately 4 feet. 



   
Page 4  Hart Crowser 
  17800-34  December 26, 2012 

 Geotextile was placed in the channel, anchored into side slopes, and 
covered with spalls to a minimum of 2 feet up the channel sides.  The 
intermediate reach of the channel was lined 4 vertical feet up the channel 
slopes. 

 Downstream of the channel, a 6-inch layer of 3-inch minus material was 
placed over geotextile on the dirt access road.  An additional 6-inch layer of 
4- to 10-inch material was placed on top of this layer. 

 Upstream of the culvert and adjacent to the access road, the drainage along 
the southern side of the road was regraded and lined with spalls to 
reduce/eliminate erosion.  At the base of the ditch, runoff was directed to a 
culvert that directs water under the road and to the head of the intermediate 
reach of the channel.  Both the culvert entrance and exit were improved by 
regrading and lining with geotextile.  Additionally, the culvert was removed 
during construction, cleared of debris, and reinstalled to provide positive 
drainage. 

2.3 Stormwater Best Management Practices 

The contractor complied with stormwater best management practices (BMPs), 
which are described in Ecology’s Stormwater Management Manual for Eastern 
Washington (Ecology 2004) and referenced in the design specifications 
(Drawing G-2). 

During all land-disturbing activities, the contractor attempted to preserve existing 
natural vegetation (BMP C101) whenever possible.  However, the contractor 
removed trees and vegetation as was needed to provide access for construction 
equipment to the lower portions of Areas 1 and 2, as was authorized by 
Ecology. 

Silt fencing was installed along the lower extent of the work area across potential 
stormwater flow paths.  The silt fencing was left in place with Ecology’s approval 
after completing the construction work. 

2.4 Access Road Maintenance 

Per Ecology’s request, the dirt road between the access gate and the 
construction area was intermittently maintained by the contractor during the 
course of the work and as part of demobilization from the Site.  This section of 
the road was subjected to heavy traffic from trucks hauling rock material from 
the gate to the construction area, and developed large ruts because of wet 
weather conditions.  Road maintenance consisted of scraping with a bulldozer 
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to even out the road surface.  A small quantity of quarry spall material that was 
acquired for the additional channel lining in Areas 1 and 2 was placed in the two 
road bends between the tailings piles and underlain with geotextile as needed. 

3.0 DEVIATIONS FROM SPECIFIED DESIGN 

This section lists materials and construction tasks that deviated from the 
specified design of the emergency remedial action.  Because of the unavailability 
of specified geotextile and channel lining rock at the time of construction, 
Ecology-approved substitutions were used.  Additionally, winter weather 
conditions precluded the completion of site hydroseeding.  Annotated design 
drawings that document the design changes are provided in Appendix A. 

3.1 Geotextile 

Specified geotextile was to consist of 10- to 12-ounce non-woven geotextile, 
such as US Fabrics US 250NW, or approved equal.  The specified material was 
used in Area 1; however, the contractor was unable to procure enough material 
to complete Area 2.  Therefore, 8-ounce non-woven geotextile was approved as 
a suitable substitute and was used in the lower half of Area 2 (see Drawing C-3). 

3.2 Quarry Spalls 

Channel lining was to consist of 4-inch quarry spalls as specified in the 
Washington State Department of Transportation (WSDOT) Geotechnical Design 
Manual, Chapter 5 (WSDOT 2012).  However, another construction operation 
had used all of the locally available 4-inch rock.  Therefore, 3-inch quarry spalls 
were approved as a suitable substitute.  The substitute material that was 
acquired from the quarry was better described as a 3-inch minus, well-graded 
crushed rock with a relatively large fraction of fines. 

The 3-inch minus material was used for the channel lining in Areas 1 and 2, and 
was installed to a finished thickness of 12 inches.  To provide additional 
protection for the channel lining, Ecology authorized the placement of an 
additional 6 inches of 4- to 10-inch quarry spalls over the layer of 3-inch minus 
material (see Drawing C-4). 

The temporary silt fencing that was installed for construction stormwater control 
was left in place as a measure to control the potential transport of fines from the 
3-inch minus material. 
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3.3 Hydroseeding 

Due to winter weather conditions and early snow cover, hydroseeding was not 
attempted because of the increased risk of seed failure.  Hydroseeding was 
postponed until conditions are amenable to seeding. 

4.0 CONCLUSIONS AND RECOMMENDATIONS 

The purpose of the emergency RA was to construct a drainage from the Upper 
Tailings Pile to minimize or eliminate the transport of tailings from the pile.  The 
RA was constructed according to design except as described in the preceding 
sections and noted in Appendix A.  Because of weather conditions at the time of 
construction, not all of the specified work elements were completed. 

Work that remains to be completed at the Site consists of hydroseeding and 
removing the temporary silt fence.  We recommend hydroseeding at the earliest 
opportunity that would allow for successful seeding, after spring thaw when bare 
ground is exposed.  The purpose of seeding is to reduce erosion in disturbed 
areas of the tailings pile that are not already protected by geotextile and quarry 
spalls. 

The functioning of the drainage channels in Areas 1 and 2 should be monitored 
to assess overall drainage performance and effectiveness of erosion controls, 
and to check for sediment buildup in the drainage channels.  As part of this 
work, the need for continued use of the temporary silt fence should be 
evaluated.  The silt fence will be removed with Ecology’s approval when 
conditions no longer require it. 
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APPENDIX A 
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APPENDIX B 
FIELD REPORTS 
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APPENDIX C 
SITE PHOTOGRAPHS 
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Photograph 1 – Initial condition of intermediate channel, Area 2, 10/30/12. 
 

 
Photograph 2 – Initial condition of intermediate channel, Area 2, 10/30/12. 
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Photograph 3 – Initial condition of Area 1 from south side of breach, 10/30/12. 
 

 
Photograph 4 – Pulling back Area 1 slopes, 10/31/12. 
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Photograph 5 – Grading the channel in Area 1, with extent of geotextile visible, 

11/02/12. 
 

 
Photograph 6 – Erosion control matting placed above channel lining in Area 1, 

11/07/12. 
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Photograph 7 – Erosion control matting placed above channel lining in Area 2, 

11/08/12. 
 

 
Photograph 8 – Area 2 channel condition downgradient of culvert at end of 

construction, 11/14/12. 
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Photograph 9 – Area 1 channel condition at end of construction, 11/14/12. 
 

 
Photograph 10 – Area 1 channel condition downgradient of tailings pile toe at 

end of construction, 11/14/12. 
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Photograph 11 – Condition of Area 2 intermediate channel at end of 

construction, 11/14/12. 
 

 
Photograph 12 – Area 2 channel condition upgradient of culvert and adjacent to 

access road, 11/14/12. 




