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http://www.consolenergy.com/natural-gas-amp-coal/coal/mining-process.aspx

e S e
T“lvlﬂ-"l}bz'ﬁm-.. : -‘-‘ 5,
‘ an

s ok

n el ety —
1 = o s . = o
B :a_*n :
- T 1 o i ™




»Subsidence of adjacent areas
Induced by mine remediation.
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AUMIRA

Underground Mine
Subsidence
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AUMIRA Scoring Matrix

‘\

Initial Site Evaluation

Detailed Surface Deformation Site
Detailed Mine Opening Site
Detailed High Rating Site



_ﬂ_.ﬁUHIHA - Abandoned Underground Mine Inventory and Risk Azzessment

AUMIRA

Abandoned Underground Mine Inventory and Risk Assessment

March 2000

Ohio Department of Transportation




KX Mine Opening Evaluation
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Evaluator: |

Date af Evaluation:

Mew Evaluation

[

[ -Have site investigations andor interviews conclusively proven that the identified rminels] at this site iz [are) not an apparent threat bo the safety of the roadway?

1 Method of Mine Clozure:

2 Twpe aof Cribbing:

4 Mine Opening Location:

5 Clazsification of Roadway:

B Minirmurn Overburder:

7 Recent Dewatering:

8 Average Daily Truck Traffic
[ADTTY:

9 Type of Pavement:

10 Structures in Roadway:

11 Tralfic Speed:

12 Type of Mine Opening:

13 Flan Area of Mine Opening:

14 Age of Mining:

15 Availlability of reasonable
Detour Routes:

3 Average Daily Traffic (ADT]:
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Inventory of Underground Mines

underlying Ohio’s Highway System
‘\

* Total Number of Mine Sites = 1840
* Surface Deformation = 156
* Mine Openings = 628
* High Rated Sites = 432
* Lane Miles underlain by mines = 550
* Average cost per lane mile = $4.8M
(based on drilling and grouting costs)



AUMIRA Matrix Scores

‘\

* Which score do | use?
* Initial Site Evaluation
* Detailed Surface Deformation Site
+ Detailed Mine Opening Site
+ Detailed High Rating Site

* But, what if | have sites with surface deformation and
mine openings?



ssues

* Four data entry forms
 Duplication of data entry

* Same data fields scored differently depending on the
data form being used

* No comprehensive scoring matrix

« Lack of statistical reference for weighting factors and
scores
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* 2007 to 2012
+ Review of AUMIRA & its Database

+ Developed a new version of AUMIRA called UVIRA
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* An underground void created by man-made
extraction. These include abandoned underground
mines, active underground mines, inactive
underground mines, public transportation tunnels,
commercial transportation tunnels, highwall augering
areas, and highwall mining areas.

+ UVIRA does not address man-made excavations
related to drainages and utilities.
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BENEFITS

*

*

*

*

*

*

Comprehensive inventory system risk assessment
employing a single scoring matrix.

Single data form using multiple parts
Facilitates auto-population of data fields
Addresses multiple seam mining

Records attributes of individual features
Includes other anthropogenic disturbances

Allows states to inventory, plan remediation and
allocate funds for mine remediation



Highway Workers

Transportation/County
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District Geotechnical
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Work Flow Model

UVIRA INVENTORY PROCESS

Revised: 3810 dn GeoHazard Report
¥ Mama of Reportar | Texi)
2} Affliazian {if athar than ODOT) | Text)
3} Date of Repart (Date)
 Di=arict (3PL)
| County {SPL)
G} Rawee Type (Pick List & 18)
181} Route Mumber {Numeric)
T Mile Marker Mumeiic)
B} Feature Location (Pick Lis: & 26)
9} Accidens [Logic) (Fick List # 23)
7] Imjuriea (Logic) (Fick List # 24)
28) Demeges (Loge) (Fick List# 25
10} Travel Direction (Pick Lisi 21 )
183} Cardinal Direction (Logic)
11) Passing/Driving Lane [Pick List # 2)
12} "Other” Lars Dascription {Tast)
18) GacHazard Type (Pick List # 1)
18] "Omher” GaoHazard Type (Test )
2] GeoHarard Localicn (Pick List # T)
) Roacway Impact Pasition [Pick List # 9)
24) "Oreher Impact Pesition | Text)
23] Adjacent Sirucures of Properly Inmpacts (Pick List# 10)
) "Orher” Adjacent Structuras or Proparty Impacts (Text)
35) Commems (Tout)
180} Sie Shketch Sheet

Highway Maintenance

and Highway
Construction

Managers

51)
52)

53)
4)

® ® 8 % ® B 8 B 8 % % & 8% @ & & % & % % 4 8 8 & #

START

Underground Mine Event
Obserded:

User files GeoHazard

Report

Part A™

Marma of Reportar {Text)
Affliazian [if ather than
ODOT) (Taxt)

Diaba of Raport (Dabe)
Maonitaring Frequency Time:
Linit {Pick List # 50}

® % % ® 8 B ® & 8 8 % % 8 & ® & & & £ 8 8 % % 8 & % % 4 & & % 8 8 8 8 ® & 8 8 & & & 4 & & &

)]
6]
1)
182}
)
21)
7s)
Ta)
7
)
B5)
&6)

Mame of Raparar (Text)

Adfiliation [ cdher san OO0T) (Taat)
D aof Repoet {Dane)

Gachazard Occurence Date [Date)
Gocharard Matonaks [Pick List #4)
“Orher” Materials Description (Text)
Roacway Impast Type (Pick List# 8)
"Onher” Impact Typa {Tam)

S 1D {auta)

SectioniLat {Mumeric)

Toramahip (SPL}

Metwork Lirnesr Feaiung (Auie Genaratad)
USGES Quad Mame { Texs)

BEMP (Murmearnc)

EMF Mumsanc)

Centroid {Mumsarnc)

EPE Coondirates [3,% Z) far Centraid |
BMP, ard EMP [Table # 1)

She Langth (Mumariz}

Jurnisdictian {Fick List # 17)

Route System (Pick List # 18]
Classification of Roadway (Table # 18)
Mumber of Lanes Numsanc)

Mumber of Lanes Impacted [humeanic)

Road Width {oulside edge of shouldar o oulside

adge of shouldar) (Mumenis)

Road Class.-Summary Rating Walie
[Calculabad)

Ry Surtace [Pick List # 31)
Roachwsy Base (Fick List# 28)
Median Type {Pick List # 22)
Median [Logic)

Median Description [Text)

Madian Wickh {Mumaric)

Road Corsfruction [Pick List § 20)
ADT (Mumeric)

A0 waer (Murmaric)

ADT Adussed (calzulased) (Mumeric)
AVR [calculated)

ADTT (Mumeric)

A0TT wasr (Date)

ADTT Adjussed |Caloulated)

Route Suffix (Pick Lis: # 20]
Reasonabke Dewur (Logic) (Pick List ® 30}
Posted spead limi (Plok List# 6)



Duplication of Data Entry

‘\

Initial Site Evaluation

* 42 fields < 0
Surface Deformation

* 40 fields 28
Mine Openings

* 47 fields



UVIRA Scoring Matrix

‘\

* Maintain scoring attributes used by AUMIRA

* Combine the scoring matrixes of AUMIRA
* Eliminate redundancy

« Utilize existing data bases for data entry and
maintenance



E " Part Section Field Name Falue Caleulation
Parameter
1 5 7 10
Classi . } Site Location Classification of . MHS other
fication A Infommation  highway Artenal Collsctor  Arterial than ]&1&;‘5”‘“
Interstate
ADT S0
Adjusted ADT B e ADT Year [=] Use Equation l
Information B 3
Foad Tvpe
ADTT 1000
Adjusted ADTT B ;']rfaﬁic . Use Equation
omation  ADTT Year B3
Speed B Traffic Posted Speed 55 E‘-.-IPH 1 10
Information Limits 3 == 135 MPH =35 MPH
Detour 5 Traffic Feasonable NO E 1 10
Information Detour - YES NO
Tnt_al number of 0 2 9 27 81
accident
Total property 50
loss
Accident History| B _'—"Lll‘,l:idEﬂ'F Total vehicle 50 Vehicle or
Information damage No property . .
. - Tnjury Fatality
Total number of Accident  damage
injuries Injury Fatality
Total number of 0
fatalties
Hydrogeoalogi ; i 1 i} 8 10
varag L c Hydrological Current Flooded E
Condifions Information condition oocs Drv Partial Floodad Dewatersd | =
. Most Recent . .
5 Hydrological o BV = year of inventory - MMost Recent Dewatering Year
Dewatering ¢ Information Dewatering 2000 El Use Equation

Year



LU0 695
Evalnation Parameter
Classificatiomn
Adfusted ADT
Adfusted ADITT

Speed
Detour
Accident History

Hydrogeologic
Conditions

Dewatering
Deformation
Pavement
Foid Location
Age
Extract
Special Mine Feafure
Problems Due To Mining
Sturctures In Roadway
Special Mine Feature
Problems Due To Mining
Sturctures In Roadway
Void Closure
Void Feature
Void Support
Void Opening Stability
Void Area
UNC ./ CON
Overburden Thickness

oid Thickness
Chverburden 7 Foid
{Thickness)

Sifte Score

Raw Falue(®RF)

Agterial

33 mph

NGO

MNo accident
Flood

13(3rears of
Drewratering)h

1

113

Fate of extraction
=>30%%

Mone
O
il ]
None

NO
NO

ft
ft

Eguation

N/A ————— Matrnix Table Only, ses below
(—-TE-1Ty*(EVy 4 + (6E-12)y*(BEV=) - (ZEOT)y*(EVT) +
0.0024*BW - 63571

(HAE-14)*EV)"4 + (SE-10)(EV?) - (FE-06) RV} +
0.0122+RV - 6.3371

N/A ————— Matrnix Table Only, ses below
N/A ————— Matrnix Table Only, ses below
N/A —————  Matnx Table Only, ses below
N/A ————— Matnx Table Only, ses belows

0.0862*(RWVT) - 2. 0021*RWV + 12183

N/A — Matrix Table Only., see below
N/A — Matrix Table Only., see below
MN/A — Miatrix Table Only., see below

—0.0006%(RVE) + 0.1535+RV

N/A ————— Matnx Table Only, sesbelow
N/A ——————— Mlatnix Table Only. see below
N/A ——————— Mlatnix Table Only. see below
N/A ————— Mdatrix Table Only. see below
N/A ———  Mdatnx Table Only, see below
N/A ———  Mdatnx Table Only, see below
N/A — Matnx Table Only. zee below
N/A —— Matnx Table Only., seebelow
N/A — Matnx Table Only., seebelow
N/A — Matnx Table Only., seebelow
N/A — Matnx Table Only. zee below
N/A — Matnx Table Only., seebelow

2.1446*((RVY0.7102)
0.1129+RV + 12.72
0.6339%((RVY*1.1721)

-1.5*RWV + 17.333

10

10

10

10
10
81

10

10
10
10

10

10
10

10
10

10
10
10
10
10
10

-l

=LA

13

30

VY

[

L e

Lh

Resulr

10
10

0.733

10

o684

LI R e Y e [ o o |

[ e [ = ]

Secore o

30

so
40

I-d

1

o o 2 9 =



Value Score Value Score

30000 10 100000 10
25000 8 75000 9.9
15000 6 50000 9.8
7500 4 1
5000 2
Maxi. Score =10
Mini. Score =2 10 * ry ¢
8 L 4 y=2:77n(x)~20:643
R*=0.937
6
4
2 -
O T T T T T 1

(0] 20000 40000 60000 80000 100000 120000



Dewatering

Value Score WF =13 =year of inventory - year that last dewatering event occurred

1 10
12
2 9
5 4 10 DN
A 4
8 2
8
9 1
6
4 L 4
2 ¢
y =0.0862x%-2.0021x + 12,193 \
R?=0.9921
0




Additional Data Fields
\

+ 80 new fields

* Consistency with the other Geohazard Inventory
Systems at OhioDOT

* Provides data required by the Remediation Cost
Database Application (RCDA)

* Future search and reporting requirements
* Examples:

* GPS locations, AVR, Adjusted ADT, BMP/EMP/Centroid,
Impact to adjacent structures, Associated sites, and
Void Type




Data Transformation

L = o S
Questions & a = O a v =%V =
Evidence of Surface Deformation 1 Logic -
Y
N
Presence of Mine Opening 2 Logic =
Y
N
ADT 4 Numeric 9
> 30K 10 90 30000
20K to 30K 8 72 25000
10K to 20K 6 54 15000
5K to 10K 4 36 7500
<5K 2 18 5000
Minimum Overburden Thickness 6 Calc 4
<25 10 40 25
25' to 50’ 8 32 38
50' to 100’ 5 20 75
>100' 1 4 100
Ratio of Minimum Overburden Thickness
to Maximum Mined Interval Thickness 8 Calc 6
<5 10 60 5

5to 1 5 30 8
> 11 1 6 1



Field Application for Tablet

UVIRA : PartC : : Detail close
E Void & Related Structure Data Collection By gholub On 7722013 4:02:37 PA =
— | i
&

E Void Openings | Void-Eelated structure Void-Eelated Features

o {

5 I .

- Void Openings Present |

§ Shafty 1 Slope# 1 Drift# 1 Roomd# 0 Haulway# 0 Tunnel# 0 5

g @ ¥ES NO

g

T FeaturelD Details For 24769

2 1 - -
FeaturelD: 24769 Date of Occurrence:

;

3 41102 Distance relative to roadway: Ft

]

]

E
Presence of Void Opening

:

E Void Type

= Abandoned Underground hine

b

5 Other:

-

=)

=

o

=

(=]

Foud Feature
Shaft (Vertical)

Maint.



Server Application

e T L Geological Hazard Management System
= server

UVIRA Data Management

PartA PartB PartC |

Cateory: P ;I - I

| Globalp | Name  Insert Date | Dist. | Cty | PrelRating | Raw Score Rank Score
select ekistner 2008-07-16 10 MEG rated 32 526
‘ I4 || L] H 2 || 1| |S_‘ Records per page |I\.-![axlll)|]

PariC Add PariC Delete § PartC Modifv § PariC Detail
T T T [ em——my
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*

Primary Goals

\

Maintain the bases for AUMIRA scoring
Eliminate duplication of data

Develop a comprehensive scoring matrix
Utilize existing data and automate the process

Expand the applicability of the Inventory and Risk
Assessment process to similar void conditions
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