Reliance, Wyoming Mine Subsidence

Reliance No. 1 Mine Portal

~ WESTERN
+-< ENGINEERS &
-~ GEOLOGISTS

ENGINEERING




Reliance Project Timeline

*1868 — Rock Springs No. 1 Mine opens to supply the Union Pacific rail road.
*1910 — Reliance No. 1 Mine opens.

*1911 — Town is established with 75 houses reported.

1926 — Mine fire begins in No. 1 mine causing temporary closure. No. 7.5 mine opens.
*1933 — No. 1 Mine closed.

*1936 — No. 7 Mine opens. Reliance tipple built.

1954 — All underground mines are closed.

1980 - Wyoming Abandoned Mine Land Program begins 1980

1980 through 1990’s — Initial closure of largest and most accessible portals begins.
«2000 — Wyoming AML performs initial statewide abandoned mine inventory.
«2002 — AML Project 17H begins to address surficial mine features.

2003 through 2005 - Detailed statewide mine inventory completed

«2005 — Sweetwater County Report of Investigation submitted

«2007 — First 17H closure project initiated

«2015 — AML Project 17.6B begins addressing mine subsidence in developed areas
2015 — Investigation drilling and grouting of east Reliance Road

2016 — Grouting of East Reliance residences is initiated (2 Projects)

2017 - Grouting of East Reliance residences 4t Phase

2018 — 5" Phase of Construction NTP June 4
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Index Map and Line of Section

Figure 2-5. West-east geologic cross section, Wyoming Greater Green River Basin. Cross section by Fred McLaughlin and Yuri Ganshin, WSGS.
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Ongoing Subsidence Projects
Reliance No. 1 Mine 2015
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Actual Depth to Mine Floor Isopach Map
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Reliance County Road Grouting

Fire Venting Through Drill Hole



Reliance County Road Grouting

Elevated H2S Gas Requiring Use of Self
Contained Breathing Apparatus / Compressed Air
Breathing Apparatus (SCBA/CABA)



Reliance Drilling Results Cross Section
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Reliance Drilling Results Cross Section
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Drilling Results — Void Limited Support




Drilling Results — Rubble Zone




REMEDIATION

e Goals — Mitigate Mine Subsidence and
Control or Extinguish Mine Fire

 Method - Void Fill Pressure Grouting
e Approach —

— Begin Grouting Down Dip from Mine Fire
— Push Grout into the Fire Zone

— Create “Fire Line” along Strike

— Gradually Continue Up Dip to Outcrop




Pressure Groutin




RESULT

Area Stabilized
Mine Fire Extinguished

No Safety Incidents

— No Flash-Back

— Eliminated Gasses

Verification Drilling and Coring Completed

— Grouting Placement and Strength Verified
— No Fire or Mine Gasses
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Reliance West Main Grouting

Grout Pumping Near Homes
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