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I.  Introduction
ODOT Inventory Projects

• Rockfall

• Landslides

• Abandoned Mines

– AUMIRA = Abandoned Underground Mine 

Inventory and Risk Assessment

– Process published in 1998 manual



I.  Introduction
Why was AUMIRA process developed?

• Eastern Ohio mined extensively for coal

• Problems with past mine subsidences

– Highway closures

– High repair costs

• A need to be proactive

– Public Safety

– Budgetary Mechanism

– Informational Resource



II.  Site Identification

ELP

BLP



III.  Site Groups
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III.  Site Groups
Surface Deformation Group



III.  Site Groups
Surface Deformation Group



III.  Site Groups
Mine Opening Group



III.  Site Groups
Mine Opening Group



III.  Site Groups
Mine Opening Group



IV.  Database Population
Site Features – GPS Points



IV.  Database Population
Initial Site Evaluation



IV.  Database Population (Detailed Eval.)



V.  Statistics – Roadway Miles Underlain by Mines



V.  Statistics – Belmont County



V.  Statistics
Belmont County - Site Group Breakdown

Surface 

Deformation, 13

Mine Opening, 28

High Rating, 10

Low Rating, 137

Eliminated, 64



V.  Statistics
Statewide – Initial Evaluations



V.  Statistics
Statewide – Initial Evaluations



V.  Statistics
Statewide – Initial Evaluations



V.  Statistics
District 11 – Initial Evaluations



V.  Statistics
District 4 – Initial Evaluations



V.  Statistics
Statewide – Mine Opening Evaluations



V.  Statistics
Statewide – Mine Opening Evaluations



V.  Statistics
Statewide – Mine Opening Evaluations



V.  Statistics
Statewide – Mine Opening Evaluations



V.  Statistics
Statewide – Surface Deformation Evaluations



V.  Statistics
Statewide – Surface Deformation Evaluations



V.  Statistics
Statewide – Surface Deformation Evaluations



Statewide – High Rating Evaluations

Site Nbr Eval Typ County District High Rating

638 HR STA 4 1041

103 HR MUS 5 693

1183 HR MUS 5 672

1222 HR BEL 11 666

624 HR MUS 5 657

522 HR STA 4 643

41 HR GUE 5 636

39 HR GUE 5 636

240 HR STA 4 627

238 HR STA 4 621

High Rated Sites

V.  Statistics



VI.  Remediation Cost Estimates

AUMIRA Linked to Cost Remediation 

Database

Assumptions

• Treat entire length (BLP to ELP)

• Three alternative treatments:

– Drill and grout 

– Excavate and fill (if depth < 25 feet)

– “Land Bridge”

• Primary mining extracted 60% of seam



VI.  Remediation Cost Estimates

Belmont County Example

Number of Sites 30 

Total Lane Miles 49.24 

Total Remediation Cost $299,346,000 

Average Cost/Site $9,978,200

Average Cost/Lane Mile $6,079,326 



Introduction of UVIRA
VII.  UVIRA

• Underground Void Inventory and Risk 

Assessment

–Any void in the subgrade created by man-

made activities

• Underground Mines

• Highwall Miners and Auger Mining

• Mine Opening (shafts)

• Quarry  or Railroad Tunnels

–Does not include man-made excavations 

related to drainage and utilities



– AUMIRA hierarchy

• Initial Site Evaluation

– Surface Deformation

– Mine Opening

– High Rated Site

– UVIRA hierarchy

• Tier 1 (Low & High Rated 
Sites)

• Tier 2 (Mine Opening)

• Tier 3 (Surface Deformation)

• Tier 4 (Emergency)

VII.  UVIRA
Comparison with AUMIRA process

•Revisions

•Eliminate duplication of data collection

•Compile site information electronically as data instead 

of ranges of numerical values

•Aggregate data compilation



• Web applicationGIS platform

• Part of Geohazard Management System

• Linked to Remediation Cost Database 

Application

• All documents are stored with Falcon 

application

• Supply information for project funding 

through the Geologic Site Management 

Program

VII.  UVIRA
Features of UVIRA Process



http://www.dot.state.oh.us/Divisions/ProdMgt/

Geotechnical/Pages/MineManual.aspx


