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Kentucky Mine Mapping Status
From Feb, 2004 through May, 2005

34,395 Total Documents Scanned
17,229 Mine Map Documents
16,051 Transmittal Documents
1,115 Stitch Partials
7,387 Geoprocessed and Deployed to Web



MAP / IMAGE FILE NAMING CONVENTIONS

THESE TAGS MAY
APPEAR IN VARIOUS
APPLIES TO ALL MAPS COMBINATIONS, OR NOT AT ALL
(UPPER CASE) (lower case)

| | |
12345-678 2005L 20050312 olof2 slof2 x1lof2

STATE FILE MAP MAP DATE SHEET STITCH
NUMBER (SFN) YEAR YYYYMMDD TAG  PARTIAL
TAG
SUPPLEMENTAL
MAP PURPOSE TAG — PURPOSE TAG
F = FINAL MAP o0 = OVERLAY
L = LICENSE MAP u = UNDERLAY
M = MAP YEAR (GENERIC) m = MISC. MAP
S = SUPPLEMENTAL MAP

12345-678 2005L 20050312 t

SCANNED TRANSMITTAL DOCUMENT



NTEARTME
MAP TRANSMITTAL LETTER
Underground Mine

Double ¢ Enterprises, Tne Mine_ NEe S
me and Mire_Hubble O ]
vel| _— Iv__§ ’.;_
cplarlick of Froeure Cric

CARRIER

1H4H 2004F 20041

Map Transmittal Document



MINE MAPPING PROCESS

MAP STAGE 1 __
PREP SIEANNINE CLEANUP W
|
'
STAGE 2 N COLOR REGISTER &
CLEANUP INDEXING "| GEOREFERENCE
* >
FINAL
RECTIFY 0AOC m
|
v

MANUAL PROCESS
AUTOMATED PROCESS
FILE STORAGE

PACKAGE
AND DEPLOY

WEB / FTP
(ZIP)




MAP PREPARATION

LEGACY ALL NEW
MAPS MAPS

SELECT ‘FINAL’
OR MOST
COMPREHENSIVE

MAP(S)

IS MAP
IN COMMON
DB?

IS SFN ON
POLYGON?

PREPARE MAP:

1. ‘RED STAMP’ STATE FILE NUMBER ON MAP.

2. CREATE FILE NAME STICKER AND PLACE ON MAP.
3. CHECK FOR:

NORTH ARROW

BAR SCALE

ELEVATION

QUAD NAME

COUNTY NAME

SEAM NAME

LOCATION / GEOREF INFO. (OLD MAPS)
REQUIRED GEOREF INFO. (NEW MAPS)

4. DETERMINE APPROPRIATE SCAN RESOLUTION.
5. DETERMINE IF ARCHIVE ONLY OR GEOPROCESS.

09 =10y O = () ) 1=

CREATE MAP
RECORD IN
CS DATA
ENTRY

NOTIFY
REVENUE TO
UPDATE
POLYGON

ESTABLISH MAP
LOCATION WITH
mMmMLOCATE

l

SCAN MAP

LAT-LONG?




SCANNING

—
_ LEAVE ON SCANNER AND
,ﬁ £ PLACE “INVALID MAP NAME”
' .~ ENTRY IN LOG FILE.
e
200 - 300 DPI RAW SCAN L IS MAP NAME FORMAT
24 Bit Color FILE VALID? IMAGE NAME
JPEG 90
FULL WIDTH (42”)
AUTO HEIGHT
YES DUPLICATES
l DETECTED?
MOVE TO . .
DUPLICATES FOLDER
AND PLACE —| ARCHIVE BACKUP
“DUPLICATE MAP” L —
ENTRY IN LOG FILE. l
STAGE 1 l
1. COPY TO: " CLEANUP CONTINUE TO
ARCHIVE FOLDER — v
BACKUP FOLDER CLEANUP
STAGE-1 CLEANUP FOLDER !
2. CREATE METADATA.
3. REMOVE IMAGE FROM SCANNER. > METADATA

-




STAGE 1 CLEANUP

PLACE IN FAIL BIN
FLAG MAP TO BE

RESCANNED
»  ARCHIVE LJ CONTINUE TO
STAGE 2
= — CLEANUP
STAGE 1 PASSES .
CLEANUP Q.A.Q.C.? : T
—=| BACKUP |[ .
— STAGE 2 J
O CLEANUP |}
—> METADATA ] 4
YES L
STITCH MAP
USING ACAD OR
ROTC/:A\I?I'CE)F‘)TAEI;I(? UP’ ARCHIVE OR STITCH PHOTOSHOP
ONLY TRANSMITTAL PARTIAL?

STITCH

|




STAGE 2 CLEANUP

STITCH J_
STAGE 2 J_
CLEANUP

PASSES
Q.A.Q.C.?

DEMOTE TO
STAGE 1 CLEANUP
OR FAIL

ENHANCE IMAGE FOR GEOPROCESSING
- REMOVE BACKGROUND ‘NOISE’.

IF NEEDED:

- ROTATE NORTH ‘UPWARD’.

- DARKEN LINEWORK.

- APPLY COLOR SATURATION.

- OTHER ENHANCEMENTS AS NEEDED...

l v l

COLOR
BACKUP JJ INDEXING JJ METADATA

CONTINUE TO
COLOR INDEXING
AN[D)
REGISTRATION

\/




COLOR INDEXING, REGISTRATION, AND RECTIFICATION

g CONVERT RGB METADATA J-
COLOR J_ TO INDEXED COLOR L —
INDEXING 128 ADAPTIVE -
\_/_
(PHOTOSHOP) REGISTER J_
—T DEMOTE TO

MAP REGISTRATION
OR FAIL

MAP REGISTRATION
TO GRID OR
LAT-LONG / SCALE
(AUTOCAD)

PASSES
Q.A.Q.C.?

PASSES
Q.A.Q.C.?

+ METADATA JJ
DEMOTE TO
VALIDATE GEOREFERENCING

STAGE 2 CLEANUP
OR FAIL BASED ON KRG (USGS TOPO),
DOQ (AERIAL IMAGERY), RECTIFY MAP
AND GQ (GEOLOGIC MAPPING). (ArcObjects)
ADJUST IF NEEDED.
(ARCMAP)

CONTINUE TO I

PACKAGE AND RECTIFIED JJ METADATA JJ
DEPLOY
\_/_




PACKAGE AND DEPLOY

DEMOTE TO
GEOREFERENCING
OR FALL GEOIMAGE WEB / FTP
(TIFF) d]>)
A T
PASSES

RECTIFIED J_ OADC?

DEPLOY:
—>| 1. DEPLOY TO WEB SERVICE

2. UPDATE DATABASE

PACKAGE:
1. COMBINE METADATA FILES
2. ZIP FTP PACKAGE:
1. GEOTIFF IMAGE
2. WORLD FILE
3. TRANSMITTAL DOCUMENT

IS MAP
<3 YEARS
OLD?

4. COMPOSITE METADATA FILE
3. CLEANUP:
1. MOVE GEOTIFF TO SUBGROUP FOLDER
DELETE BACKUP IMAGE
DELETE METADATA PARTIALS
DELETE REGISTER IMAGE
DELETE REGISTER WORLD FILE

A

COPY TO
DEPARTMENT OF REVENUE
MINERAL MAPPING SECTION




MINEMAPS

ARCHIVE

J

BACKUP

J

CLEANUP

STAGE1
I

STAGE?2
e

COLORMAP
R

DUPLICATES

J

FAILED

J

METADATA

J

RECTIFIED

J

REGISTER

J

STITCH

e

J

TCHED

ARCHIVE or RECTIFIED
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e

000
L

100

J

900

FOLDER
STRUCTURE

0[00)

100

900

(0[0]0)

100

900




Process Automation / ActiveX

ADODB

ArcGIS / ArcObjects (VBA)

AutoCAD Object Model (VBA)

Photoshop Type Library / Photoshop SDK



Supporting Cast: Datasets

KYRASTER (contiguous statewide — ESRI SDE Raster)
— Kentucky Raster Graphic (KRG) 7.5 Min. Topo

— Kentucky Digital Ortho Quads (DOQ) 1:12,000 Aerial
— Kentucky Geologic Quads (GQ) 7.5 min Geology
KYVECTOR (contiguous statewide ESRI SDE Vector)
— Kentucky County Boundaries

— Kentucky 7.5 Minute Quadrangle Boundaries

— Kentucky Oil and Gas Wells

KYGNIS — Geographic Name Information System (GDB)
MMIS5 — Kentucky Mine License Database (MDB)
Dept. of Revenue: Mined Out Polygons (ESRI SHP)



Process Automation

File migration and management.

Locational and geographic search (mmLocate).
Stage 1 and 2 Cleanup (Semi-Automated).
Color Indexing (color mapping).

Ma
Ma
Ma

0 Registration (Semi-Automated).
0 Georeferencing (Semi-Automated).

0 Rectification.

Georeferencing Q.A.Q.C. (Semi-Automated).
Package and Deploy to MMWEB and Revenue.



Map Preparation — mmLocate (ArcMap/ArcView)

Duabi eRLr_E3EHUE

09298
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mmlLocate: Search by SFN

mmlocate Search

Search MMIS & KRC } Search GMIS ] Search Cil and Gas ]

— Search MMIS Database

sFr: | 0o29m eS|

Report Year: Mine Marme: |

ﬂ 4 p =] 1 of 3 Tokal Tannage:

Campany Mame: ADKINS, ALFRED Coal CO
MineMame: #31
Mearest Town: ASHCAMP
Drainl:
Drraimz:
Caounty: Pike
Seamn Codel: 560010
Seam Abbrl: UELK NO, 3 1/2
Auto Seamn Mame: LUPPER ELKHORM MO, 3-1/2
MMIS Quadrangle: PSE Hellier kY
KRC Quadrangle:

67,656 Annual Repaort Year:

«s | State File Mumber:

On SFM:
Date Map Posted:

ine Iyoe:

J

LITC

Latitude:
Longitude:

371710
822705

Digitized Latitude:
Digitized Longitude:

Auko MM Code:

Aubo KRC Code:

KRC Polygon Seam Code:

Se0020
179

— Load KR Polvgons

Searn: | 180 UPPER ELKHCORM MO, 3-1)2

[

Load Palygons

Zoom To
Position

Clear Page

Close




File Edit ¥iew |nsert Selection Tools Window Help

& e o] |f | & @ K2 | Lover [0l 5es

DS B -
Georeferencing ~ |
x
&
= manl:ate Q
= 0il & Gas
3¢
+ BaseMap iy
+ O Dor
+ [ Ga W
+ KRG L
k
i)
dh

Search MMIS & KRC | Search GNIS | Search Oil and Gas |
— Search MMIS Database

SEM:| 09295 Company Mame: |
Report Year:

ﬂq):}llnFS

Cornpany Marne

MineMame:
Meargst Town:
Drrainl:
Drainz:
Counby:

Seam Codel:
Seam Abbrl:

Auto Seam Mame:

EIEE

Mine Mame: |

ADKINS, ALFRED COAL CO
#81
ASHCAMP

Pike:

560010

LJELK MO, 3 1/2

UPPER ELKHORMN MO, 3-1)2

MMIS Quadrangle: PS& Hellier KY
KRC Quadrangle:

Total Tonnage:

LLL

ws | Stake File Mumber: 09233

o SFEM:

Date Map Posted:

Mine Type: UTC

Search

67,656 Annual Report Year: 1967

e
[

Latitude: 371710
Longitude: 22705

[+

Digitized Latitude:
Digitized Longitude:
Auto MM Code: S60020
Auto KRC Code: 179

KR.C Polygon Seam Code:

#]
#

— Load KRC Polygons

Seamn:

180 UPPER. ELKHORM MO, 3-1/2

[

Load Polygons

Clear Page

Close

Dirawing = k

d) 0~ A~

@) arial

j]‘]ﬂjnfﬂiv &viv.

-

58774212 3644655 59 Feet



®  mmLocate.mxd - ArcMap - Arclnfo @@@
File Ed on

N MINE
T~ LOCATION
l.dﬁmnlggv--bv.

GQ Dataset




mmlLocate: Search by GNS

RIG HOLL oW, COAL CO.

ON ASHCAMP BRANCH, OF ELKHORN CREEK,
PIKE COUNTY, K¥

MINE NO. 80 ELKHORN NO.3'% SEAM
SCALEY 5= 100~ INDEX NO.__2300

DATE e li=s S5l 7L 3

A BANDONED

rman:ate Search

Search MMIS & KRC  Search GNIS ] Search il and Gas ]

{* New search Feature Type

Search aoto Featurels) SeIEFI:I'rtteE:itrtDems Clear || € Ay

" Populated Place
(" append current results

* Stream { Other (select below)
[ Exact Match | ¢ Hallaw | J
County Mame: | Pike j Gwad kame: | Ay j

Feature Mame: | ashcamp branch

Feat Feat Guadrangle

MEHETE RIFEAATED
011

JELLE ETIOY A




*= 'mmLocate.mxd - ArcMap. - Arcinfo

\ MINE
LOCATION

-
mml.ocate Search

‘opulaked Place
_r t

Ashcarmp Branch Strearm Helligr




= mmlocate.mxd - ArcMap - Arcinfo

File Edit Wiew Insert Selection Tools Window Help
NDEdHES @ =28 - + [1:9.433 e & @ ) K2 Laver |DikGas
Georeferancing ¥ e | ]| €53 T E % O e

= £ mmLocate

[0 Basehap
= O Do
3| G0
Fl KRG

Latitude Longitude
37% 17" 00.6" gz% 26' 56.37

" MNAD 22 Print Label

37° 17' 00.6"

at
EDMM NADE3 L 320 261 56.3"

APPROXIMATE Lng




Standardized Map Info Block (Required for All New Maps)

18525 2005L_ 20041231

Kentucky Department of Mines and Minerals

Mine License Map

1"=200"
‘eriod Ending:

" Longitude:

State File No:
Federal ID No.:
\ |Mine Entry Location.:
Entry Point Quodrangle: & 5
[ |Mearest Named Stream: INDIAN CREEK

18525 Map acale

12/31/04

T Average
Thickness

Average

KDMM Seam Name Elevation

BLUE GEM 25" 1200

DSMRE
~{Permit No{s

_981-5174 _

=18525

CARRIER

GOODIN CREELK MINING CO., INC. 026
#

TIM WEBB 18525

BARBOURVILLE 2-14-05

P O BOX 103
NEVISDALE, KY 40754

PROCTOR HOLLOW
WHITLEY
UTC

1-27-03 13-18606

This map is georeferenced to NAD 83 Kentucky South

State Plane Coordinates @ an accurcy standard of
GPS—FGCS Class C, Order 3 or better.

—— " —

Sheet No. 1 of 1

8410"0.012"

} KDMM Map Name Label

Map Geometry and Location:
3 Map Scale
Mine Entry Lat & Long
USGS Quadrangle
Nearest Named Stream

AN

> Coal Seam Information
<
- KDMM State File Number Stamp
2

>~ KDMM Field Office Label

Survey Control and
Georeferencing Information



Stage 1 and 2 Cleanup
Application Control Panels

r-.' Mine Map Stagel Cleanup E]E]Er r-.' Mine Map Stage2 Cleanup E]@Ef

-

Map: (00134 1350F_ 19500228

Fiotate Right Skip Image e and Get Noxt Man

Rotate Left Fail Image seve and Get et Map

Flip 180° Image Ready Flip 180° | Image Ready
Stage 1 Cleanup: Stage 2 Cleanup:
1. Q.A.Q.C. for visual quality. 1. Q.A.Q.C. for visual quality.
2. Crop and rotate. 2. Remove background noise.
3. Orient map to read upward. 3. Image enhancements.

4. Orient north ‘upward'.



Color Indexing (Photoshop)

e Convert RGB Mode to Indexed Color
 Reduce to Best-Fit (Local Adaptive) 128 Colors
e Force White = 0 and Black = 1 (Monobit Scheme)

| Adobe Photoshop - [18512_2005L_20041231.jpg @ 8.33% (RGB/ Indexed Color
2} File Edit | Image Layer Select Filter Wiew ‘Window Help

Adjustments 3

Palette: | Local (Adaptive) hdl

Grayscale

Duplicate...

Forced: | Custom... Braview

[ Transparency
Ciptions
Aultichannel

atin » « 3 BitsiChannel
Rotate Canvas » 16 BitsiChannel

Dither: | Mone b

Trirm...

Assign Profile...
Coanvert ta Profile...

F il
Forced Colors




RGB Color Mode

rCqur Table

128 Color Adaptive




RGB Color Mode

128 Color Adaptive



Mine Map Registration Utility (AutoCad VBA)

" Mine Map Registration Utilty

Tonnage = 0

MapWName=115835_1974L_ 19740923
Sourceicanherlane=Minescanl
SourcelmageFileFormat=JFEG
SourcelmageDateTine=9/28/2004 11::29:32 AN
StagelClearnupUzer=bemnis
StagelCleatupCPU=MINEMAFPEFRZ
StagelCleanuphateTine=10/12/2004 1:35:44 M
Stageilleanuplzer=anayansi. gones
StageCleanupCPU=MINEMALPPERZ
StageClearnplDateTime=3/22/20058 11:22:36 AM
MapicanFesolutionDPI=200
MapicanWidthInches=24. 630
MapicanHeightInches=15,495
OriginalColorMode=RGE
ColormapCPUl=Cl403T300020015
ColormapDateTime=3/23/2005 Z2:03:35 4M

Grid
Calibration
and Scale

Metadata Window

Simple
Georeferencing

\

Image Orientation

Map Path:

Imade File: 11838_1974L_19740923

UMNEMMIminemapsPiminemapsiregister

== Prev

Mext ==

— Image Calibration
Image Coordinates

%1 ¥l

y2

Matthing

-|13—|

Grid Coordinates

M1

E1

D|a/@ @

[ Grid Inter =ection

Grid Intersection Coordinates and Spacing:

Easting

Map Scale:
Spacing:

R |

[ Grid Inter section

100 -

-¢|—| Fegister by Points |

Image x1
8165

Image 1
Image 2

Image v2

County: Lee

— Lat-Long Registration and Locate Grid
[ Certer on Image (Paint 1 anly)

Latitude1

Input Datuim: & poap2a7 O NADES

Longitude

9148 ;ftJ 37 | 38 |

Latitude2

0 | &3 | 46

Longitude2

uial | R

Guadrangle:  Cobhil

Position Results

MAD 83

MAD 27

Point #1

Marthirg Easting

Marthirg

Easting

SPC Single Zone, USFt

3,761,106] 5493133

SPC South Zone, USFt

2120557 2212326

480,128

2,571 901

SPC Morth Zone, SFt

49 751| 1,775,025

49 749

2137 568

UTM Zone 16, Meters

UTM Zone 17, Meters

4169021 255152

4,168,807

255139

Rotate
a0° Left

Rotate
80° Right

Rotate
180°

Fail Magp




—1 Calibrati 1
I:aZgECch:in;iE:sDn r“HGrid CDDI’diI‘lﬁ‘tESH 0 | @ | @| a| S ettl n g I\/I ap S Cal e
*1 4l
| [ Grid Intersection

W2

w #
-+ | [ Grid Intersection

Grid Irtersection Coordinates and Spacing: Miap Scale: HEER @B @ 8y A Y %C?;Q
Marthing Essting Spacing: SRS

| | [ 4] el LG LOW (DAL COMPAY

— Lat-Long Redgistration and Locate Grid I

% | g B E

[~ Center on Image (Poirt 1 only) Input Dstum: & pap27 © pay
Image =1 Image vl Latitude Longitude

J|| [ |

N
B E R

/‘?/”‘?-Y"i‘ri.'. 2 /?‘&

s

fn /)/f,".-/‘ /‘?ﬁ’/ xi-!w.f

ERRIHE

e T

’ ',
(.\.. L LF S

mi /” /ﬁf?"__

)
i3
B
b
3
A
Al
£
.
w,

IR ERNDER BN

4 » | M Modsl fLapout] [

First corner:

Command: First corner:'_Fan

Fress ESC or ENTER to exit. or right-click to display shortcut menu
Resuning —IHAGE comnand.

First corner:

-0.23, 561, 0.00 SMAP GRID| ORTHOD! POLAR| OSNAP OTRACK, [WT |MODEL 1:0.70




— Lat-Long Registration and Locate Grid
[ Center on Image (Poirt 1 only) ImpLt Datumm: & Wap2y O pADES
|mage x'1 |mage l:l,l'1 La‘tl‘tudE1 Ll:lnELitudE1

12.265  13.176 ¢h|| 37| 22| =67 82| 40|

Image x2  |Image y2 Latitudez Longitude?

T |

County:  Floydd Cuadrangle:  Wheelwright

Redister
Position Results mAD 53 mAD 27 Fairt 1

Pairt #1 Matthing Easting Matthing Easting
SFC Single Zone, USFt| 3,674,599 5,515,090
SFC South Zone, USFL| 2.033.071| 2534,263]  393.508| 2493835
SPC North Zone, USFt | 41,850] 2.008621|  41,695] 2456.180| Register
UTH Zone 16, heters Both
T Zore 17 Weters | 4437 708]  351030] 4137 493| Saiaza| ot

Redister
Pairit 2

Single Point (Lat-Long)

Registration

i
-

D
53]
B
b5

- Y G0

)
w®

W% 2> b

TIBE AR BN

i

]
y iy

[z 23 AkbE
395 U4 25800
NADZG2 Adr. &

q-‘r-——‘:-

53adny Mlarray

T T e Y

4 » | W] Model f Lapout] /

FPres=z ESC or EHNTER to exit. or right-click to display shortcut menu

Fesuning —IMAGE command.
First corner:

Command: Specify image point:
Comnand: First corner:

12.26.13.18.0.00 SHAP GRID! ORTHO POLAR| OSNAP OTRACK LwT

% Iz E

DERE

-4 |



Grid Registration — Unlabeled Grid




LabLong
"Position

-1 Map Scale

1" =100

L EGEMND | AN
FROSERTY  LINTE |
MR FLOW NTHGE ——  RETURN )
ou WELL (& Grs weLl @ -
MIRE FAM LOCETION B i . \
MAKE Puuls Fepsie TYPE @BL- FREW o'
sZeE & ) GRLEL ‘
WTE i GUAHTITY wo,ono SEm :
FAR MOTOR GATA  MAKE |
WOLTAGE “50 AL pE PHASE 5
ARE Do HE =@ SPEED
STOPPINGS — LIME BRATVILL
pEayLATOR B CHEDW  CURTAIR al
PONER CORTUCTORS - B

CIRCWT BREFARLRS  —

FUBED SWITRH

2ex

- Dl
[ e




LEGEND
PRQPERTY  LINEE
AR FLOW HTHGE
A WELL @
BIRE FAR LDCATISN
MEKE Fauls Fagss
HSZE B
WETTR CAGE
F MOTIE DT n
R L OAE i

A g SPLED

— Image Calibration

Image Coordinates
%1 w1

// ki

Grid Coordinates
E1

D|@|@ &l

17296 12408 'Eh' | 11000

| 11000

%2 y2 M2 EZ2

-

7426

2224 ~ || 10000

Morthifig Easting

| 10000

Grid Intersection Loordinates and Spacing:

Iv Grid Inter=ection

Spacing:

| 1000

“i‘ap Scale: 100 -

Fegister by Points |

PHRSE &

LIMNE BRARTICE

REnuLaToR A CHECK
PolER  EBNCVLToRE [ 7 B
CiRoT B CAKERE L -

FuSED  SWTEr Baw

CAURTAIN

.\.

A

"Grioﬂl Spacing *

* Grid spacing for this scenarlo - determined by entering he map scale as
provided on the map, then picking two adjacent grid intersection points.




Grid Registration — Unlabeled Grid

v Snapto Grid Refine | Repick | )(| Geaoref | Save |

|Point |Source ¥ |Source | TargetM | TargetE | Residual

1 17.296  12.408 11,000 11,000 0.0
2 T 426 2224 10,000 10,000 0.0

LEGEND

PROPERTY  LINES

AR FLOW HTAMGE T RETURM

s WELL @ Gea WELL

BIRE Fan Lo ATIon il

TYPE &BL- ¥REP
SPEED:

MAKE Faute Fages
ZE & ’
WETLR CaaE i FUARTITY ten, coo ©FY
FAR MOTIE  DSTH MAKE
WoLTRGE IR AL Nl PHLSE &

SPLED

LiNE SRATTLE - 1 f i NG R CRAE
. - i . ™
Cla  CURTAIM o Srre R g el - .
e i DAY YA : Close RMSE =

POWER  LONSYITORS [ - B O

BR CANRERE . L |-

T BN




Grid Registration — Unlabeled Grid

Register 10756_1974F_ 19750211

v Srapto Grid Add | Fefine | Repick | )(| Georef | Save |

|Point |Source® |Source | Targeth | TargetE | Residual

1 17.296  12.408 11,000 11,000 0.r
2 7426 2.224 10,000 10,000 0.7
3 7294 12238 11,000 10,000 0.r
— 4 17.446 2.374 10,000 11,000 0.7

LEGEND

These values are generated
AN automatically as you select
whe e gt ® W, grid intersection points.

SIZE 5 LREED

PROPEATY  LINES — -
AR FLOW HTEGE KETURH

G WELL @ G WELL NE

WETTR CRGE M. RUARTITY o, 00m CFW
FAM MOTIR DTk MAKE

woLTase IES AL og PHASE ¥ RN @ @ H ﬁ
Mg oo KR W SPLED \ 3 Close RMSE =
STOPPIRGE o= LMk BReTTLE - 1y - LG IO R CAAE ) ] -
& werne o e o0 = ) et - M °] Ly I"_/'/ -

pealL Ao F cWBtle CcUwTAN
POWER - LONCWCTORS (= ~ B g —

B EARERE L -

FUSED  SWTeR BaER







A 2O BRSO W

LEGEND

PRQPERTY
MR FLOW

LINEE .
HTMGE S RETURE
e WELL \o LE

L AT i
TVPE

SPEED

PIRE Fap
HMAKE Faabs Hages
HIZE S ’

. FUAMTITY

HAKE

WETLR CAGE
FA MOTIR DTN
oLt e 2R CRD nf
8P LED
STOPAIRES = LMk SRATTLE
pealaTor

POWER . LORCWCTORS (= ~ B ¢—

CHEELe CURTAIN

B CANERE L -

BWTCH Bo

TIREUIT

FusiD

weoL

PHASE %

Bl ¥EOW

e, RO LEW
a0, B0

,.
[

Refine Registration Points

DO Next s

o
A&

v Snap to Grid

,

Add

4

de

| Fefine

Repick | )(| Georef | Save |

|Point |Source |Source | Target b

| TargetE | Residual

—

17277

12.410

11,000 11,000 20

T419
T272
17.423
7154
271648
27.507
17.183
27.296

Ll et I o I S Y

2.225
12.274
2377
22.330
22,540
2451
22,4918
12.474

1.4
14
34
22
2.0
44
53
a4

10,000
11,000
10,000
12,000
12,000
10,000
12,000
11,000

10,000
10,000
11,000
10,000
12,000
12,000
11,000
12,000

a|elal 2

Close REMSE =




Refine Registration Points

shows 2l
& | ] i

L
requir
E . § i
¥ s gl - s ook el
F|

<

\

Position Refinement




Grid Georeferencing

e e

o
=
"

F
RN -
o oy

| |
v Snapto Grid Add | Fefine | Repick | Pt | Georef | Save |

|Point |Source |Source | Targeth | TargetE | Residual

1 17282 12413 11,000 11,000 0.1
2 7420 2.224 10,000 10,000 07y
3 T3 12273 11,000 10,000 1.1
4 17.429 2.376 10,000 11,000

] T14s 0 22333 12,000 10,000
]
T
g
]

27134 226M 12,000 12,000
27423 24807 10,000 12,000
17149  22.468 12,000 11,000
27289 12518 11,000 12,000
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" 10756_1974F_19750211

G ri d G eo refe re n CI n g — Coordinate Systern Calibration

Image Coordinates Grid Coordinates
Marthing Easting

x y
RS ﬂ | 10806 | 9633

Geographic Coordinates
Latitude Langitude

| a7 28| =43 | 82| o3| o077

— Grid Coaordinate System and Lnits

Mapping Projection Daturm
Ky Single Zone T WY South Zone -
ky Morth Zone  © Wa South Zone f‘
Ky South Zone " Tennessee
UTM Zone 16
UTM Zone 17

Linear Linits
+ 1J5 Feet
" metars

Beth-Elkhorn Grid © Kimball Grid

Daotiki Grid " Sly Branch Grid

Elkhorn Grid O Warrior Grid

Fordson Grid O wWillmack Grid
O derico Grid

¢ arhitrary Local Swstem

@|@|@| Apply

Translation applied:
Tx=154984 249
Ty=3,709,340

Ok




Standard Projections
(State Plane & UTM)

Known Registered <
Local Grids

Arbitrary Local System

10756_1974F_19750211

Coordinate System Calibiration
Image Coordinat Grid Coordinates
L Y Marthing Easting

11 .ﬁE: =] ﬂ

109086

Geographic Coardinates

Latitude

Longitude

03| o077
Grid Coordinate System and Units
Mapping Projection

" Ky Single Zone W Sauth Zone £

lorth Zone " Wa South Zone {

- k¥ South Zone " Tennesses
O UTM Zone 16

£ UTM Zone 17

™ 1US Feet
T Meters
O Beth-Elkhorn Grid © Kimball Grid

" Daotiki Grid
C" Elkharn Grid -
*" Fordson Grid £

O Jerico Grid

Sy Branch Grid
YWarkior Grid
Willrmack Grid

v Arpitrary Local Systemn

Datutm

Linear lUnits




Local Grid Registration (Affine Transform Parameters)

Fordson Coal Company Coordinate System

1o

Kentucky State Plane (KYSZ = NAD27 South Zone & KY1Z = NADS3 Single Zone)

Name

Fordson v
(Northing)

Fordson u
(Easting)

NAD27

KYSZ y
(Northing)

NAD27

KYSZ x
(Easting)

KYSZ
Residual

NAD83
KY1Z y
(Northing)

NADS83

KY1Z x
(Easting)

KY1Z
Residual

T/Bar No. 67

25,810.05

17,993.64

464,438.71

3,011,730.40

0.00

3,745,581.92

5,932,955.03

0.00

T/Bar No. 68

25,326.44

17,814.33

463,944 .13

3,011,584.08

0.01

3,745,087.28

5,932,808.94

0.01

GW- PK 347

24,152.08

19,509.31

462,886.61

3,013,354.32

0.01

3,744,030.65

5,934,579.63

0.01

GW- PK 346

23,050.04

20,465.59

461,851.50

3,014,382.67

0.00

3,742,996.07

5,935,608.43

0.00

GW- PK 339

25,422 .81

21,571.73

464,293.39

3,015,326.45

0.01

3,745,438.34

5,936,551.11

0.01

RMSE

0.01

NAD27
KYSZ Affine Parameters

Tx

2895516.4079

Ux

0.99772778

Uy

-0.06736759

Ty

437475.1321

Vx

0.06736596

Vy

0.99772851

RMSE

0.01

NAD83
KY1Z Affine Parameters

Tx

5916753.1365

Ux

0.9976910831

Uy

-0.0678107478

Ty

3718611.2385

Vx

0.0678472251

Vy

0.9976681997

Fordson (u, v) to SPC (x, y) Transform Equations:

x=Tx+Uxu+Uyv
y=Ty+Vxu+Vyv




Register 10756_1974F_19750211 ®

10,000 10,000
11,000 10,000
10,000 11,000
12,000 10,000
12,000 12,000

10,000 12,000

w1 Registration World File

11,000 12,000

0.49979642
-0.00659989
-0.00703648

-0.497/46266
5993596 .88476123
3722153.31082308




Map Registration Metadata

RegistrationDateTime=5/19/2005 4:15:21 PM
RegistrationUserName=bunch_b
RegistrationCPU=C140S1S00020015
RegistrationType=MapCoordinateSystem
MapCoordinateSystem=LocalSystem
MapDatum=None

MapUnits=AssumedFeet
X_Translation=5,984,299

Y _Translation=3,709,340
MapDatum=NAD83

MapUnits=USFt

MapScale=100

MapGridSpacing=1000

Image_X [Image_Y
i i Easting

KY1Z-Ft

3720340.
3719340.
3720340.
3719340.
3721340.
3721340.
3719340.
3721340.
3720340.

KY1Z-Ft

5995298.
5994298.
5994298.
5995298.
5994298.
5996298.
5996298.
5995298.
5996298.

te
U
\%

X*u+\Vy *v+ Ty
0.49979642
-0.00659989
-0.00703648
-0.49746266

5993596.88476123

3722153.31082308

transform:




- Check Registration / Map Georeferencing (ArcMap)

® mmReg.mxd - ArcMap - Arcinfo EE®E
File Edit Wiew |nsert Selection Tools Window Help
(== = B + [14373 - | & F 1 K2 | Layer |[10756_1974F_19750211 - i@

Gearsferencing v | Layer [10766_1974F_19750211 dmeE B 09t RS I QOO
—— T T X T T ET ATE TE N T R IT T Y % % & T % TN "F._"?‘/"‘-;"T|
Vet

=

= £ mmRegister
+ 10756_1974F_159750211

4 BaseMap

0il & Gas

op

RTEE Lanak ey

10756

LT
Ku mE

O oo
O G
KRG

Eer>yml 46 =

[+
il

X
2 / i
7
z

Display | Source | Selection |

Drawing > Rk -

5994189 .41 3720675.54 Feet




® mmReg.mxd - ArcMap - Arcinfo

File Edit Wiew |nsert Selection Tools Window Help

ODEE S B &+ |[1:2158 s # & K2 Laper [10756_1974F_19750211

Georeferencing ~ | Laver: [10756_1974F 15750211 AEHE S E | 2> A0 O
' |

x
comneEm
¥ 10756_1974F_18750211
¥ Basehap

0il & Gas

om

LT
d AR

O oo
G
O KRG

ey um5 163

it

REV

WELL

Display | Source | Selectionl @ 2l
Drawing * R { [ @] arial

0994595 69 3720945.04 Feet




®  mmReg.mxd - ArcMap - Arcinfo

File Edit Wiew |nsert Selection Tools Window Help
LR~ = = B & 215 <8 & @ E1 K2 | Laver [10756_1974F 19750211 ERR )
Georeferencing ~ | Laver: [10756_1974F_19750211 JEoE S E 8% RS DA QO v O

x
commE
¥ 10756_1974F_18750211
¥ Basehap

0il & Gas

om

LT T
d AR

Do
O G
O KRG

ey um5 163

it

LEGEND

PROPERTY LINES .
AR FLOW WA = RETi —
ol weLl @& grs weLL @
MINE =N L i

Pt o

EPEAD

f BOGAGE (L] GUANTIFY Lo, o000 6
FAN MOTOR Ty, MAKE

: NOLTAGE 27 AC DL 1!@5: =5
_Dlsplay_ Source | Selectlonl R

Drawing * R [Ii= X~ 0] sial -l - B r U

599447590 3720761 .60 Feet




®  mmReg.mxd - ArcMap - Arcinfo

File Edit Wiew |nsert Selection Tools Window Help
= = =) =] & [1:2.156 RRFYAR N N i 4

Georeferencing v | Laver [10756_1974F_19750211 AE®wSE 8 S

Commmn
+ [ 10756_1974F_19750211
+ [0 BaseMap

0il & Gas

om

LT T
d AR

Do
O G
O KRG

ey um5 163

i

Dirawing * { [ ||@] arial
5994204 49 3720696.09 Feet




ArcMap Shift and Rotate Tools (Georeferencing)

®  mmReg.mxd - ArcMap - Arcinfo EEXE

File Edit Wiew |nsert Selection Tools Window Help

LR~ = = =] & [121% 1 af | & @ T N | Layer [10756_1974F_19750211 ji@ D Save GeoreferenC|ng
Georeferencing ~ | Laver |10756_1974F_19750211 SELAE %% 2O ad A G Ql?lo

x @ o ; | _‘_'
g mreusc: [

+ B4 10756_1974F_18750211 S e . Fel ‘

BaszeMap - e r N3 4

0il & Gas bt , iy |
DoQ S
GQ
KRG

OO0RORR

+OF H H

-d

‘-.
L

; .ﬂﬁ‘it W \h"‘w \

Dizplay Source_l Selectionl /
Drawing * R O~ A~ (18] arial it o] Bz ulAv B S o~ T =

0993563.06 3720755.93 Feet




Registration
World File

-49979642
-00659989
-00703648

-0.49746266
5993596.88476123
3722153.31082308

Note:

Registration Check
(Georeferencing)
World File

0.49982502
-0.00386936
-0.00431869

-0.49749368
5993677 .40256694
3722030.85151143

The georeferencing world file will be the basis for

final image rectification.



Registration Check (Georeferencing) Metadata

11000.0 12000.0 3720340.1 5996298.9

This section generated <
during grid registration Y a7e6an

(see above). ~0.00659989
~0.00703648
~0.49746266

5993596 88476123

3722153.31082308

RegistrationKRGAdjustment=True
RegistrationKRGAdjustmentType=NoL inkTableMapGridOrScaleHeldRigid

KRG feature based Image (u,v) -> KY1Z (x,y) affine transform:
Ux 0.49982502
-0.00386936
-0.00431869
-0.49749368
5993677 .40256694
3722030.85151143

This section generated
during registration check
(final georeferencing).

RegistrationCheckUserName=bunch_b
RegistrationCheckCPU=C140S1500020015
RegistrationCheckDateTime=5/20/2005 9:19:40 AM




Post-Rectification Check

® mmChk.mxd - ArcMap - Arcinfo

File Edit Wiew |nsert Selection Tools Window Help
(== = B + [14348 - | & @ 1 K2 | Layer |[10756_1974F_19750211
Georeferencing ~ | Laver: [10756_1974F 19750211 A GERA e O v

— <& \“ .

10756_1974F_159750211
BaseMap

DoQ

[e]w]

KRG

o

LT
Ku mE

Eer>yml 46 =

(13

Display | Source | Selection |

Drawing > Rk -

0994572 45 3720895 .57 Feet




Registration Check
(Georeferencing)
World File

-49982502
-00386936
-00431869

3722030.

49749368
40256694
85151143

Rectified
World File

O

-0.
5993651.
3722031.



Post-Rectification Metadata

Georectified Image (u,v) -> KY1Z (X,y) world Ffile affine transform.
Ux 0.50000
VX 0.00000
Uy 0.00000
Vy -0.50000
5993651.00000
3722031.00000

RectifiedCellsize=0.50
RectifiedDateTime=5/20/2005 12:49:40 PM
RectifiedCPU=C140S1500020015
RectifiedlmageFileFormat=GeoTiff/ESRI
RectifiedlmageByteOrder=1BM
RectifiedImageCompressionScheme=PackBits
RectifiedlmageColorMode=Indexed(8-bit)
RectifiedlmageXResolution=200
RectifiedlmageYResolution=200
RectifiedImageWidth=31.830
RectifiedImageHeight=30.500
RectifiedImageUnits=Inch
RectifiedCoordinateSystem=KentuckySingleZone
RectifiedCoordinateSystemF1PS=1600
RectifiedDatum=NAD83

RectifiedUnits=USFt
RectifiedUnitsToMeters=1200/3937

RectifiedMapEnvelopeKentuckySingleZone:
LowerLeftCoordinates: x=5993651.00 y=3718981.00
UpperLeftCoordinates: x=5993651.00 y=3722031.00
UpperRightCoordinates: x=5996834.00 y=3722031.00
LowerRightCoordinates: x=5996834.00 y=3718981.00

RectifiedMapEnvelopeNAD83Geographic:

LowerLeftCoordinates: ddLat=37.478309N ddLong=82.053296W
UpperLeftCoordinates: ddLat=37.486679N ddLong=82.052880W
UpperRightCoordinates: ddLat=37.486333N ddLong=82.041918W
LowerRightCoordinates: ddLat=37.477962N ddLong=82.042335W




Zipped Package for Web Deployment

-0
5993651
3722031

World File (TFW)

NS ol zwr

Transmittal Information (JPG) Metadata File (TXT)
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