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Underground mining for coal in Ohio was first reported in 1800 The OMSIUA GIS application consists of a toolbar featuring a mixture of native ArcGIS tools and several custom-designed tools using VBA for ArcObjects (fig. 5). e | | AN ) B T TS _g = *»:«3:»3 5
(Crowell, 1995). The majority of underground mining takes place in To locate mine subsidence claims, two tools are used to zoom into the claim location and load all geologic maps and documents. The toolbar contains the native ArcGIS T _ P . __ - o | r”‘! 'i:::: - S e ) R
coal- and clay-mining areas of eastern and southern Ohio (fig. 1). Other Find Tool (fig. 6), which is used to locate insurance claims using the Address Locator function. The second tool, the Selection Location Tool (fig. 7), will load all known digital S W S = ldfdkdl“* : _ ey _;’, -4 Mﬂe; '_f_m:
commodities have been mined underground within Ohio, such as salt, geologic maps and GIS data for a mine subsidence location into the ArcMap document for that location. Some of the GIS datasets include abandoned underground mines; gd"ll : ,:95?%1 f =2 J ‘;T\"‘Q.:-
gypsum, limestone, shale, and even peat. Geologists have estimated that permitted surface mines; 1:24,000-scale bedrock geology; and the one-foot resolution, digital orthophotography. One of the most important sets of historical records is U"dergm""d Mine Information S ::,,*, .MSW;E
over 8,000 mines have been in operation over the last 200 years (DeLong, the collection of 15-minute thematic geologic maps. These maps have been scanned and indexed. The Select Location Tool will identify all scanned maps within a one-mile i o o s oy :::::::::::::ﬁ i “‘*: Semamase ﬁ | o : -
1988). Such a large number of mines occurring over a long period of time radius and load them into ArcMap (fig. 8). e T e — e — 2 © o3 g ::;’::”:J*” - ]WI I S 9 NG ) L
increases probability that mines will collapse and subside as they age and Once the information is loaded, the geologist can conduct a preliminary mine subsidence analysis. The Underground Mine Information Form (fig. 9A) will present the ﬁ ’ e * O ot v e HI:ﬂ::* | : ' — %;}
deteriorate and as development occurs across the Ohio landscape. attribute information on abandoned underground mines. Using the form, georeferenced abandoned mine maps can be loaded into ArcMap (fig. 9B). Documents can be ie o E— I b : E%H “*:”;j*’“‘ E?:

Mine subsidence has been recognized as a problem in Ohio only in the accessed using the native ArcGIS Hyperlink Tool (fig. 10). Some of the documents that can be accessed are measured stratigraphic sections, core descriptions, and oil-and- : - S 3 E“ Mj:’:””, .
last 40 years. In 1977, a mine shaft collapsed underneath a garage in gas well completion cards—all of which can have a description of a coal bed within them and possibly the notation that an underground mine is nearby. , —— oo * O ot v e "’“:;»‘ "‘_
Youngstown, Ohio (fig. 2). A car located in the garage fell 110 feet down a After the analysis is completed, portions of the preliminary mine subsidence report can be automated. A tool will export thematic, page-sized, PDF maps (fig. 11A). e J * D ot v e 'ﬂ = N
230-feet shaft. Because of this incident, the Ohio Department of Natural The page-sized maps are generated with the correct titles (fig. 11B). The PDF maps, along with all the geologic documents within one mile of the site will be exported to a i e T “() E E“ i H’ ,«;ei_ ‘A
Resources (ODNR), Division of Geological Survey began mapping the temporary directory (fig. 11C). The geologist can then ZIP the files together and send them to the consulting engineering company for further analysis. o | o E %H ,,: K. ] ol b
detailedlocationsof abandonedunderground mines (DeLong,1988). Other | giii - = @ 3 \T" | : ‘ g ’\“‘\}\
prominentincidentshaveoccurred,suchasthecollapseofInterstate70near T A AES s 7 ; s ; o | 7 t‘%ﬁf {‘H*-“; .
underneath a house in Sugarcreek, Ohio (fig. 4). Costs associated with the o x i = LSR8 = U G g o e o reietor g, e
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FIGURE 2.—Aerial photograph showinglocation of mine subsidence occurrence.
A garage collapsed and a car fell into a shaft at 523 W. Hylda Avenue, Youngstown,
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remediation of abandoned mines are high. The repair of the collapse of FIGURE 11A.—Automating the export of PDF maps.
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ArcMap for the complaint location.
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location, using a GIS software application; evaluate the potential of an
underground mine to underlie the property, and then write a claim report.

The claim report is submitted to a consulting engineering company for

gI
+
+
+ AUM Lavers
I-70 near Cambridge cost approximately $3.8 million (Crowell, 1995). As : : S e
5 PP y ( ) ) Mahoning County, Ohio (DeLong, 1988; Crowell, 1980). The property at 537 W. e E O e et
1 ; 1 o ° ° . T “:'an —Fukon] | S, i i + O Wa\,.fne mational Forest
of 2005, the Ohio Department of Transportation had spent approximately Hylda Avenue was inventoried by Fuller and Sturgeon (1941) as containing an e | 1 J,*"fé! o ; " § remicain st
° ° ° ° ° ° o o .E ok 'u:e; .en 1 Wood—— ':'Sand:lm ~¥ Erie + Cuad15Minutes
$14.3 million to repair highway damage caused by mine subsidence. In abandoned mine shaft of the Foster #1 mine; the authors noted that the Foster IELSH i g 0 8 quscz
e o o ° ° . . . . ' P‘“?““ 1 penecal 1 (Huron 3 | o + [ Pennsykeanian-Permian of Ohio ; — =
2008, the ODNR DlVlSlon Of Mlneral Resources Management lnvested #1 WaS abandoned ln 1884 a.nd Wa.S the mOSt PI'OdllCthE mlne On the SOllth Slde Of ; : Lﬂ';:::fi— HJ.|...W:.II : i | | | = Eﬂs%ﬁpsmmﬁcoumw . OMSIUA.mxd - ArcMap - Arcinfo [.._”E|E| Wesleynd Martha Miller, 12[] Luzanne 5t SW, Sugarcreek, OH_AUM Layers. pdf - Adobe Reader
. . . . . I | an ' L fwanjr CrvaTT — L : 0 DRG:TUSCARAWAS COLN Fil= Edit Wew Bookmarks Insert Selection Tools Window Help ©ODNR Menu ::F"E .Edlt -."."IEW DI:_liL_Ir:EFf 1505 wmiﬂw e - : . : e ——— — p— =
more than $1.3 million to complete 32 projects related to abandoned Youngstown. Fuller and Sturgeon also noted that in 1876 a block measuring 4’ x TR T o R L] o Joies DEE® ) eX|n | | BT R N Lt T ey e B Qe @0 MY § OO G )
. . 4' x 7' was taken out of the shaft and exhibited at the Centennial Exposition in e [ A9l | [ wpen [T B e M LR UL B
underground mines (Gordon, 2009). As abandoned underground mines . . o MO L Rl L] ok 8 ey TR = AUM Layers
. .. . e . Philadelphia. It won a gold medal for the best block on exhibition. o ) S| [P K 9 1 e oo i1 ST 2 sy e PS
age and deteriorate, remediation costs likely will increase. W nahe e LTI T ] e s i 6 ol DRe FOLMESEOTIY RS —
_.I | Miami | . ilJc ~ + g S::,IImages':Cua:_Maps_IS_l‘\ + [ 5P IMAGERY - HOLMES C 5:?&5:::::;:;0&:&%9
° e o ° i [ i 1 Frankim | T ¥ S:4ImagestCoal_Maps_15_k . 5 by %
Most homeowner insurance policies do not cover damages from mine fas s REN MR Y ahes . - 0 St ,OD oponam e 2 s R
. . . . . e P T T 0 Simagee o i 151 Nt —
subsidence. In Ohio, the Mine Subsidence Insurance Fund gives property | 00 Stagescoa s 151 £ 0 SiingerCon o 151 sads || &
) & g E'Emagestgua:—maps—i—i + [ 5:\ImagesiCoal_Maps_15_ |
° ° ° ° ° x fmagesioa. Maps. Lo + [ 3:\Images\Coal_Maps_15_p
owners the opportunity to purchase mine subsidence insurance. To assist D e e * O ShimeesCol a1 nerass
o . o o o o . : O SiIImages'l,Cual_Maps_IS_r\ + S;'I,Images'l,CDal:Maps:IS:r\ y dos
the evaluation of insurance claims, the ODNR Division of Geological Survey 0 Smodcooiepeios 2 B e 21| [PPSR S By
= Himages|toal Maps_Ta_ + [ s:iImagesiCoal_Maps_15_I 2 e e T Tt intatateTe e te e taTe et e o % Oy
O & o O O + g E:Emagestgua:_maps_i_rp: + [ 5:\ImagesiCoal_Maps_15_p ;:;;:::::::::};‘::’;&z’:g;::::::&::: ::}t:::::‘}v DH 01332
has entered into an agreement with the Ohio Mine Subsidence Insurance 2 1 simagediConl Mape 15 = gl | o5 | IR
+ g E:Emagestgua:_maps_i:_i + g S\ ImagesiCoal_Maps_ 15 P ﬁgﬁ}::ﬂ:i:%&iﬁ:i:«;; #%::Eéé::;:iii:%ﬁ
o o ° ° ° ° ° ° + s\ImagesiCoal Maps_15 | + ‘\Images\Coal_Maps_15_| SR A IR SR 1ot ggﬁ‘f&:&{:;! :
Underwriting Association (OMSIUA) to provide geologic information and > O st iz i) £ O stmomtcoi o5 | [ESEEERREEERE Y
. . . . 1 . . . o 0 SHinsgedCoa s i SR e Sl o .
preliminary evaluation of the validity of mine subsidence claims. When 2 L1 mavescoa s Lo g 0 O siimegsicea s 15| [ERSSSESREEEIREIRESIRED |
= & > + g Y ImagesiCoal_Maps_15_Rk ﬁ:::g:%::?:g&%:*&::%:b:::::ﬁ:ﬁ:ﬁ%} {
o = = = i ource | Selection | Map Boo - i isplap | Source | Selection | Map Boo o o = Si\limagesicoal Mops. 15 1 ; ..', X .
OMSIUA officials receive a claim from a property owner, geologists at the e e o 0 gy [Souce] Slecion] HopPonk] [0 | - 2 D inseacoa e 1 St
rening < K () | O~ A~ 0% |[@am ~@ <] Bz u|Ar B e~ rowng ~ & () | O~ A~ 1 |[ala E ey
2815342,701 1236400,66 Feat i 2201456,034 918959, 159 Feet + [ 3:\Images\Coal_Maps_15_p ;f'
+ O
+ [
+ [
+ O
s [
+ [
+ [
2 [0
+ O
.o
s O
+ [
B au
+ [

341578020102 LF
L] [ o [ [ [ File Edit Yiew Bookmarks Insert Selection Tools Window Help ODMR Menu File Edit Yiew Bookmarks Insert Selection Tools Window Help ODMR Menu
further evaluation and potential remediation. The GIS software application : s . 3 T . : e _ —— — I v
heEd&E @ &= B3 . + 12340033 RARETAN. I8 - mh? G Eeg@ I @PEs K AE kO DS B &l DS » = 8 | + 18108 EARET:AR N = K2 Gegd slM@en 1B o i N PR &l | @& @ | b= 8 > ;
° e o ° ° ° ° ° = - [ - ' Display |Suun:eJ Selectinn‘ Map Bu:u:kj 20 i i
provides easy access to digital geologic information for insurance claim rorae iroras _. Jerierd
= - { x| Drawing ~ h g | = A > (< |iﬂ‘j Arial _:J |2|:| LJ B I U
° ° ° ° ER=A1avers ER=]Lavers| ~ 2204610.285 918040.196 Feet /
processing and potential property remediation. ) B Guadiswides 4 o 8 e el E '
o Quadedic Features1 Places Addieszes | Route Locations / o Sellarels
+ Counkies Ashtabula + AUM Lavers
+ Pennsylvanian-Permian of Chio Choose an address locakor: il + il and Gas Layers °
| e e e A s FIGURE 9B.—A georeferenced mine map can be loaded from the Underground : :
|U.5. Address Finder Tele Atlas _j I‘é"j 11 h h l
\ NowSeach | 9 0 Bodrode Gy Lavers , : FIGURE 11B.—All automated PDF figures are generated with the correct titles.
R A = = 5 . ' . : ; + ayne Mational Fores
o _ | County: o state =] SER s Mine Information Form.
Street or Inkersection: |128I3 Luzanne Sk, SW LJ + [ Quaternary Geolagy
KNOWN ABANDONED il : + Quad15Minutes
UNDERGROUND MINES OF OHIO - * Ciky: |Sugarcreek L] + Cuad24k
b Douglas L ('m-lt.ukmlm.rnw:.chumli Banks, dames McDonakd, i . - + Counties
Mﬁ.uvlt«.m;lxmamamlcn.5|wm St I|OH j + 2] Pennsylvanian-Permian of Ohio
Dioncinn M. Posars and el L. Vgt . . . Zip f Postal Code; - = Basemaps
FIGURE 3.—Collapse of Interstate 70, near Cambridge, Ohio, caused by mine Carcel 2 O 0RG- HouHEs counry
+ [J DRiG- TUSCARAWAS COUN
. : i + [0 ©SIP IMAGERY - HOLMES O
Right-click h ;i
subsidence (Crowell, 1995). S e
Address DESC[iPliDI’I 1 tatch T_'.-'FIE #-Coard = D MAP SCAMS - NAYARRE 15-MIN
Susarciedc O 2207106 156011 = O 5ilmages|Cosl_Maps._i5.} '- T
ugarcresk, ; o O =01 \Coal Maps, 15, b : ; ; X _ = ., \ s oty SR AN e
iugarcreek,DH : 1530076. 424718 ais 7 [ S:IIQ:EZ:\CE:I_M:E:_IE_I\ ' S "'f_ BTN N s b i g —— BT = File Edit Wiew Bookmarks Insert Selection Tools MWindow Help ©ODMR Menu
5 objects Found + [ S:\Images\Coal_Maps_15_I __ S i o, b B 2 ot T~ v r Fis Edl Niew Eeakwaks  Ifset selsctinn Toole windew Heip DM Men O = E % ] El ’ A \'I;’ |1'EHEIB ﬂ .'E."'E é:] @ o :5" k? {ﬂ @ '@1 AR KN ‘Efrp 0 . @: T h '0' ¢4 me é ? - @
T T LTI Rr TR = + [ 5:iImages\Coal_Maps_15_I i B, r - A Lui o g - = . i RS R et = = = = T o — M < = @ @
| Mipmi | | + [ s:hImagesiCoal Maps_15_k D dES| & B2B@X| o + 11;33105 ) i i _
] = Fran| + [ s:\Images\Coal_Maps_15_ : E ; = —— E - = . __ . . x I "\“_ T s AT i ; ¥ oy pof 0 !
s et LAY /T c O Smages|Coal Meps_i5 5 nTOEL S =58 a € [T i) & @@ - o — o 3 - } Y sl LoD ! =
Ll e 2 | e chie L e | + [ s:\Images\Coal_Maps_15_ ! ¥ = _ i I:lWater o ol =5 s : ke iy 1Y ] o ;I i A
2 /5 .. g ﬂ?l I Greens ! o} + [ 5:\ImagesiCaoal_Maps_15_f 3| A ?:rﬁOﬁoﬁozoﬁoﬁOﬁﬁrﬁoﬁ: v 3 7 O Coal Layers - Ba
4 i/ i N = v S N D +# [ 5i\ImagesiCoal_Maps_15_h EEza oy i : : AR O :
~ e ’ ! b F dvette = . iy SN ol | R SO el | LB *-5 et % et ot Te it o il
| ! O s:iImagesiCoal_Maps_15_K + M E e 2 e s AR e + [ il and Gas Layers
54 et Bty men | Clinthn / + O 5:i\Images\Coal_Maps_15_ ¢ E Coal Layers ™ W 1] g:&:ﬁ:ﬁ:ﬁ:&:ﬁ:ﬁ + O surfare and Bedrock Topagrapk
a‘“_r:' ~AF, , T 1t / | Hos gk =3 E i + [ 5:\ImagesiCoal_Maps_15_ = ALM Layers X 2 ! g’:ﬁ?’*ﬂ#ﬁﬁ"" e B Fiekt He. i STATE OF SHID rite o, 22067 + [ Bedrock Gealogy La ersI:I ==
A -_",_ e I d - I ! | CH. i : + [ 5:\ImagesiCoal_Maps_15_f [+ il and Gas Lavers O e o ) L e | seaswred by P &, Elapnlehr T R Crny H01RRE ; Hy Ay : ; : ;
N g T Hamiltbn 3 ; i e i i - = = = J bk AL RESOHm £ BE Wil + [ wayne Mational Forest File Edit View Faworbes  Tools  Help
P o “ 1 ¥ o | Highlangl | g : ! ¥ [ s:\Images\Coal_Maps 15 M + [ Surface and Bedrack Topograph iy w0 b g DEVISION OF GISLOGICAL SURVEY T ship MALAYE Cresk ; ;
R g ¥ Bz RS S un b e : £ L[ SR e 4| et — ; 5 : \ : B st B . = ship MALOOL Creel + [ Regional Coal Maps - Structure . " “-Q;:_' [m =
BT |_ _ _ [ - Pike 1L | ] | + [ 5:\ImagesiCoal_Maps_15_h # [1 Bedrock Geology Layers —— T Tty Dare 1902 “=<<5-=nmz‘ + [ Quaternary Geology L% e @Back - | ? ! Search Folders Hv
£ & ' : ] o facksoh = 5 e + O 5i\ImagesiCoal Maps 15 0 # O Wayne MNational Forest . .~ ) e - Swipped STRATIGRAPHIC SECTION n,_.nﬁ.g__:. A o 55 : QuadiSMintes 3 Fr90 = s e =
' ' : % L] 5:\imagesiCoal Maps 15 b -] Regonal Cod Maps: Shiictute il TRRlm e g N au.d."r:::fa:f-ifé'ﬂ_*ﬂ__ 3 M Quadzdk ___) . : Address |3 DAOMSIUATMP o v B o
+ [ 5:\Images\Coal_Maps_15_h + [ Quaternary Geology o sl , -’x‘ . Covrdinatest Gusped (el - Counties " e - =
+ O s:\Images\Coal_Maps_15_M 3 Guad15Minutes "::s:‘;& FO0. = = — “ ;:2=i‘3g:;f13 # o P e o - / I - o Mame
8 [ siliiages! Coal Mepe 15 Bl ad 5&2&23::&:&’& Rl:’h{"‘wﬁ: 'L - = Baseml};Ds | bAe S alie Vot ~ il T msi18e7.pdf |
+ [ si\ImagesiCoal_Maps_15 I Counties Q‘Q‘”“Q‘Q"“’v - [ - .L"-H‘-'_-\-.n._‘-;_\_\_._ ; Sanple of idi&'llﬂrﬂig:mﬂng ooal cat in 1902 by B, A Eigenlohr . ] = C1332_CD.TIF
# [ s:\Images\Coal_Maps_15_ # [ Pennsylvanian-Permian of Ohia E:E:E:E:E&:Egi&:i:i&:i:‘::&‘:g::,\ e B g:n",:'lg:c:igzif:“::u:, '&*‘“lm:“;r::i?:qﬂfwﬁﬁ‘ﬂtﬁ:{ni:ai::::glle,snur?:nst 0F 8o DMES EL T Y J Make a new folder = 34157237280000.pdf
T i : 5 & Basamaps R RIS 3z 1L by 7 dnches, Analysis by Loed and Somerweier e = ggfp'lgdﬂiﬁﬁﬂgiﬁgﬁug \ € Pubiish this folder to the | = 34157215450000 pf
+ E ?::I,Emages:l,(iua!_[\']aps_f_[\ v ¢ . e + gigjﬁ;&f::ﬁ:ﬁi\;um HIEDLE KITTAHNING 5 [ OSIP IMBGERY - TUSCARAY 2 ;:ZEE s Pl -'Z'-.-'\-'esle-;- and Martha Miller, 1280 Luzanne St SW, Sugarcreek, OH_Bedrock Geology Layers.pdf
= ¢ 5 e 2 b + | [ Bessnarenananscmenaddense s | 000 Jle siliomisiccsiniesianesnniia, 2 O MAP SCAMS - NAYARRE 15-MIM . wesley and Martha Miller, 1280 Luzanne St SW, Sugarcreek, OH_OIl and Gas Layers. pdf
Displ |5|:uun:E] Selectinr‘l] GE] BUDKJ = D I |S|:uun:e] Selectiu:un] ] Buukmj. X l'-ﬁ oA : g SN [ e ;""“ ot 00 Ol plastlc....... i B + [ =:\ImagesiCoal_Maps_15_b =, W | Twesley and Martha Miller, 1230 Luzanne St SW, Sugarcreek, OH_Water Wells, pdf
GEE - E 0 e |’J GEE E o e " |:+| MAPOSSQEDI\EN;T':L-R;ESIE’E?J wateleleletelsletetete sy 0{?&_}.-_0\00 5 + [ S\ Images\Coal_Maps_15_I : g Other Places T Wesley and Martha Miller, 1280 Luzanne St 5W, Sugarcreek, OH_Coal Lavers.pdf
Drawing *| R Frad |0 A~ (= |,0] Arial _:J |2I:| L] B 7 U i v - i v Ao Drawing * & G ad |0~ A~ = |,ﬂ‘j Aial _‘_'J |2|:| L] B r U i O~ i - 0] S \imagesiCiosl. Mapis. 15, b 4 analysia § LT6 + [ s:\ImagesiCoal_Maps_15_b " wesley and Martha Miller, 1280 Luzanine St SW, Sugarcresk, OH_Surface and Bedrock Topagraphy Layers, pdf
4'_ m S:'l,Ima ES'I,CDEIl_Ma 5_15_r‘ + [ s:hImages\Coal_Maps_15_b D I3 OMSIUA "2 wesley and Martha Miller, 1280 Luzanne St S, Sugarcreek, OH_ALM Layers, pdf
2786560,755 880177.603 Fest P 2201456.034 918959,159 Fest + O S;'l,Images'l,CDaIZMaEs:ﬁ:r\ + [ s:\Images|Coal_Maps_15_I - .DI My Dacuments EWeslev and Martha Miller, 1280 Luzanne St S, Sugarcresk, OH_Quaternary Gealogy.pdf
2 1. 5 inagesiCon .15} RSP o s sy s 0 St 1o | B o e
o g ?Emagestg':'a:—maps—i—: I :-'u‘::'.-ﬁ:-lt'chl.r-{ll.:'ni:I.:.=F§=I-F:J:E:.njri-l;ﬁz.lﬁnfwss + O S:iImages\Coal_Maps 15 b o &3 My Metwork Places
) o o o o o o + t\ImagesiCoal_Maps_15 | —aps_La | =
i + [ 541 \Coal_Maps_15_M
FIGURE 6.—Find Tool on the OMSIUA Toolbar. The Find Tool and the ESRI Ad- FIGURE 8.—Historic thematic 15-minute topographic map as a basemap. Map > O slimgescon s 15 S el ||
c G c o 5 [ nglngz:xc:z;_m:ﬁ:]{n 2 L1 sliiegecicnal Maos 151 i f honmid
dress Locator are used to locate insutrance claims based upon the claim address. shows coal sample locations. 2 O] Ao Mape_1oc # 0 stinagerCed e 15 o
+ [ s:\Images\Coal_Maps_15_p : ne iy File Folder
+ [ 5:\ImagesiCoal_Maps_15_h % L1 Sitlmages|Coal Maps_L5 b Date Modified: Today,
% [ 5:\ImagesCoal_Maps_15_ 2 [ SiilmogesiCoal Maps L5 1 December 23, 2003, 457 PM
+ [ S:\ImagesiCoal_Maps_15_ # [ Siimages|Coal Maps_15_
5 O S:IImages'l.CDal_Maps_IS_h # [ SilImagesiCoal Maps_15 1
4’_ O S:ﬁ,Images'l,Cu:ual_Maps_IS_r\ + [ s:\Images\Coal_Maps_15_
REFERENCES + O S:'l,Images'l,Cu:ual_Maps_IS_h # [ S:iImagesiCoal Maps 15
4’_ ' S:'l,Images'l,CDal_Maps_IS_r\"' + [ s:\Images\Coal_Maps_15_
J; O S:'l,Images'l,Cu:ual_Maps_IS_r\ # [ Siimages|Coal_Maps_15_
6 O S"l,Images'l,Cu:ual_Maps_IS_h + [ S:\Images\Coal_Maps_15_b
° . . ° ° . ° . . . . ° o o . ° Fi o TR F D 5.I|,I '|I|j: |_M _15_[‘\
Crowell, D.L., 1980, Investigation and inventory of abandoned underground mines in Columbiana, Mahoning, and Trumbull counties, Ohio: Ohio Department of Natural Resources, Division of Geological Survey Open-File Report, 58 p. 5 Ll imaaeeicoa Vs Lo P e
+ t\ImagesiCoal_Maps_15 | _Maps_15 |
5 5 o ke i + [ s:\Images|Coal_Maps_15 b
Crowell, D.L., 1995, The hazards of mine subsidence: Ohio Geology, Fall 1995, p. 1, 3-5. 1L e e Lo & 1 01 5:\images|Coal Maps_i5 1
i : ax e + [ s\ Images\Coal_Maps_ 15 b L
. . . . # 0 s Coal_Maps_15_P P L ilimagssiCaal Maps 1o hag el
Crowell, D.L., DeLong, R.M., Banks, C.E., McDonald, James, Wells, J.G., Powers, D.M., Slucher, E.R., with cartography by Powers, D.M., 2008, Known abandoned underground mines of Ohio: Ohio Department of Natural S \‘. - . = |
o« o o . + [ s5:\Images\Coal_Maps_15_p = ] ‘_ i i
Resources, Division of Geological Survey Map EG-3, scale 1:500,000. Ltk sy || g il | Suvee | Seecion] Mook [ | & v
o o o . . ; : r"l ‘_'._] Draving * & gl O« A~ < |0] Aial
DeLong, R.M., 1988, Coal-mine subsidence in Ohio: Ohio Geology, Fall 1988, p. 1-4. Display [ Source | Selection | MapBock] |3 0 | 2 u g i = - o
: 443 Fes
o o e o Q . 9 o, 0 8 C e _ Q Drawng > B ) o O~ A~ = |.£ﬂ Arial ;
FIGURE 1.—Map EG-3: Known Abandoned Underground Mines of Ohio (Crow- Fuller, J.O., and Sturgeon, M.T., 1941 [2011], The Sharon coal mines of Trumbull and Mahoning counties: Ohio Department of Natural Resources, Division of Geological Survey Open-File Report 1941-1, 193 p., 5 working S—
. . . . . . maps, 19 photos. i l: . .
ell and others, 2008). The majority of abandoned underground mines are as- FIGURE 4.—A house damaged by mine subsidence. Sugarcreek Township, Tus- : : e _ : : FIGURE 11C.—All documents within a half-mile radius and the PDF figures are
. . A ) ) i Gordon, C.P,, 2009, Mine Subsidence—Mitigating that sinking feeling: Ohio Geology, 2009, No. 1, p. 1, 3-5. 1 link d . d ) ]
sociated with coal and clay mining in eastern Ohio. carawas County, Ohio. FIGURE 10.—Hyperlink to a Measured Section document. copied to a temporary directory.




