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CONVERSION FACTORS
Multiply By T in

British Thermal Unit (BTU) 1,055 joule

cubic foot per second (ft3/s) 0.028317 cubic meter per second

foot (ft) 0.3048 meter

gallon per minute 0.06309 liter per second

inch (in.) 25.4 millimeter

mile 1.609 kilometer

square mile 2.59 square kilometer

ton (short) 0.9072 megagram

Additional units of measure used in this report:

meq/L milliequivalents per liter
mg/L milligrams per liter
pS/cm microsiemens per centimeter at 25 degrees Celsius

Sea level: 1In this report "sea level" refers to the National Geodetic Vertical
Datum of 1929 (NGVD of 1929)--A geodetic datum derived from a general adjustment
of the first-order level nets of the United States and Canada, formerly called
"Sea Level Datum of 1929."

Water ar: The 12-month period October 1 through September 30. It is designated
by the calendar year in which it ends.









Purpose gng Scope

This report describes the GIS data base and documents the layers of the data
base. Specific objectives for development of the data base were to: (1) enter
coal and water-resource data that would be useful for evaluating cumulative hydro-
logic effects of coal mining in the region, and (2) document the contents of the
data base, showing sources of data, scale of digitized maps, and data items con-
tained within each digitized map.

Data for the 2-year project were obtained from the following agencies: Mon-
tana Bureau of Mines and Geology, Montana Department of Health and Environmental
Sciences, Montana Department of State Lands, U.S. Bureau of Land Management, U.S.
Geological Survey (Water Resources Division, National Mapping Division, and Geo-
logic Division), U.S. Soil Conservation Service, and U.S. Office of Surface Mining
Reclamation and Enforcement. Data also were obtained from published maps and docu-
ments.

GEOGRAPHIC INFORMATION SYSTEM

The GIS described in this report is ARC/INFO!, which is proprietary software
of Environmental Systems Research Institute, Inc. (ESRI) of Redlands, <California.
INFO, the relational data model used in ARC/INFO is a trademark of Henco Software,
Inc. of Waltham, Massachusetts.

D ription

A GIS is a spatial data base with a set of spatial operators (Morehouse,
1985). In general, a GIS performs functions of data input, management, analysis,
and display. A spatial data base is derived from geographic information of a par-
ticular area, and the spatial data represent or model the geographic information.
The spatial data base is analogous to a map, or a set of map overlays, wherein
features of the map are represented by points, lines, or polygons (areas). Spa-
tial operators, which are a collection of computer programs that operate in a given
hardware environment, are used to manipulate the spatial data base.

In addition to being a spatial data base, a GIS can link several attributes to
the spatial data. Attributes define the characteristics of the map features.

A vector-based GIS, such as ARC/INFO, can be used to digitally collect,
manage, analyze, and display geographic data. ARC/INFO GIS 1is based on the
concept that geographic information can be represented or modeled as a set of
features having both locational and thematic data. Locational data describe the
location and topology of point, line, and polygon features; thematic data describe
the characteristics or attributes of these features. For example, point features
such as wells can be represented by a latitude-longitude coordinate, and associ-
ated attributes could be well depth, depth to water, well yield, and geologic
formation(s) penetrated by the well. Linear features such as roads can be repre-
sented by a series of latitude-longitude coordinates, and associated attributes
could be road width, number of lanes, and route number.

I The use of trade names in this report is for identification purposes only and
does not constitute endorsement by the U.S. Geological Survey.



Use

Although a GIS is useful for routine input, update, and output of digital map
data, probably its most useful feature in scientific applications is the capability
for complex spatial and attribute analysis. This capability makes the GIS an im-
portant tool for deriving new information or evaluating "what if" gquestions through
interactive analysis of existing geographic information. Analysis capabilities of
the GIS can provide sclutions to guestions such as "what areas of a proposed coal
mine are within an alluvial valley floor and have a land use of cropland?" or “what
volume of Anderson coal would be bypassed iff the alluvial valley floor were not
mined?"

Some of the functions in ARC/INFO for input, update, analysis, and output of
geographic data are listed below (Environmental Systems Research Institute, 1Inc.,
1987, 1989).

Input functions:

- digitize maps interactively,

- generate points and lines from coordinate files,

- convert U.S. Geological Survey DLG (Digital Line Graph) and GIRAS (Geographic
Information Retrieval and Analysis System) files to ARC/INFO coverages,

- convert U.S. Bureau of the Census TIGER (Topologically Integrated Geographic
Encoding and Referencing system) line files| to ARC/INFO coverages,

- read text files into INFO feature attribute tables, and

- convert various types of GIS files into ARC/I%FO coverages.

Update functions:

- create arc-node topology for line features and polygon topology for area
features,

- add or delete items from INFO data files,

- update records in INFO data files,

- update features within a coverage using a cut-and-paste operation, and

- split a coverage into many coverages or join many coverages into a
single coverage.

Analysis functions:

- clip and save coverage features that lie within the outer polygon of another
coverage,

- create buffer zones of known radius around selected features,

- compute the geometric intersection of two coverages,

- compute the distance from each point in one coverage to nearest point or arc
in another coverage,

- merge polygons having the same value for a specified item,

- select features based on a specified item,

- compute summary statistics for items in an INFOQO file,

- erase features in a coverage that overlap polygons in another coverage,

- relate data files on specified items, and

- change from one map projection to another.

Output functions:
- compose maps interactively; features from any number of maps can be
selected and drawn on the basis of attribute values,
- send plot files to many different types of plotters or display devices,
- write spatial data and attributes to magnetic tape for input to other computers,
- create text file of X and Y coordinates from a coverage, and
- create text reports from INFO data files.

rmin

Terms used in this report for describing the ARC/INFO GIS are defined below.
For a more thorough description of ARC/INFO terminology, the reader can refer to
the ARC/INFO users guide, volume 1 (Environmental Systems Research Institute, Inc.,
1987, 1989).



Annotation: A secondary coverage feature used for labeling.

Arc: A primary coverage feature for representing linear features, the borders of
polygons, or Dboth. The location and shape of an arc are defined as a series
of X,Y coordinates. Descriptive data about arcs are stored in an Arc Attribute
Table (AAT), which is an INFO data file.

Coverage: The basic unit of storage in ARC/INFO. A coverage is analogous to a
single map sheet or separation and generally describes one type of map feature
such as streams, roads, or geology. A coverage contains both the locational data
and the thematic attributes for map features in a given geographic area.

: A coverage may contain a number of features including arcs,
nodes, label points, polygons, tics, and annotation. Each feature has a
location; arcs and labels (for points or polygons) may have attributes that
describe them.

Label point: A primary coverage feature that represents a point feature or that is
used to assign user identifiers to polygons. The location of a label point is
described by a single X,Y coordinate. Descriptive data about a label point are
stored in a Point or Polygon Attribute Table (PAT), which is an INFO data file.

Layer: A logical collection of geographic features organized with a common data

theme. Features from a typical U.S. Geological Survey topographic map can be
organized into layers of roads, streams, land-survey lines, political boundaries,
geographic names, and land-surface contour lines. A layer may contain many

coverages, each having the same feature attributes, but different geographic
areas.

Node: A primary coverage feature that represents arc endpoints and the location
where line features connect. Node coordinates are stored as the beginning and
ending points of each arc.

Polygon: A primary coverage feature for representing area features. A polygon is
defined by the arcs that compose its border and by a label point located within
the polygon. Descriptive data about a polygon are stored in a Polygon Attribute
Table (PAT), which is an INFO data file.

Tic: A secondary coverage feature that is a registration or geographic control
point for a coverage. Tics are used to register coverage features to a common
coordinate system. Tic coordinates and identifiers are stored in the TIC file,

which is an INFO data file.

Topology: A mathematical procedure for explicitly defining spatial relations of
map features. Topology is used for defining areas and for representing con-
nectivity and contiguity.

POWDER RIVER COAL REGION DATA BASE
D ription of B
The Powder River coal region data base contains information about the area
bounded by latitudes 45° and 46° 30’ north and by longitudes 105° 22’ 30" and 107°

15’ west (fig. 1). These boundaries were chosen to include all coal-bearing areas
within the Powder River structural basin in Montana.



Because of the large size of the study area, templates were used to divide the
study area into 30 X 60 minute quadrangles or 7.5 X 7.5 minute quadrangles. The
study area encompasses all or parts of eight 30 X 60 minute quadrangles (fig. 2)
and 164 of the smaller 7.5 X 7.5 minute quadrangles (fig. 3).

48° 30
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002
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46°
003 004 005
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006 007 008
45°
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Q e O

Figure 2.--Geographic extent of 30 X 60 minute quadrangles in the study area.
Three-digit numerals are quadrangle numbers.
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Figure 3.--Geographic extent of 7.5 X 7.5 minute quadrangles in the study area.
Large 3-digit numerals are quadrangle numbers. Small 3- and 4-digit
numerals are tic numbers.



A coverage-naming convention was devised using a seven-character code that
uniquely identifies the data layer, feature type, and geographic extent of each
coverage. The data-layer component of the coverage name consists of a three-letter

abbreviation. The feature-type component is a l-digit number--1 indicates a point
coverage, 2 indicates a line coverage, and 3 f{ndicates a polygon coverage (or
polygons and lines in some coverages). The geographic-extent component of each

coverage is a 3-digit number--numbers of 001 tol 008 identify 30 X 60 minute quad-
rangles and numbers of 009 to 172 identify 7.5 X 7.5 minute quadrangles (figs. 2
and 3, table 1). Number 999 identifies the entire study area or all areas of
available data. This naming convention was npt strictly followed on some layers,
such as aquifers and coal stratigraphy, because more detailed names were required
to identify the coverage. For all layers, coverage names are given in the docu-
mentation and are listed in table 2. An example coverage name would be RDS2007,
where RDS identifies the layer ROADS, 2 designates a line feature, and 007 indi-
cates the Birney quadrangle. Thus, the name describes a line coverage of roads in
the Birney 30 X 60 minute quadrangle.

All coverages in the data base are stored in UTM (Universal Transverse
Mercator) zone 13 coordinates, which are in units of meters. Tics for registering
coverages to the UTM coordinate system are located at the corners of all 7.5 X 7.5
minute quadrangles. The 192 tics are numbered' using a column-row numbering system
as shown in figure 3. Most coverages in the data base contain tics from this set
of 192 tics.

Coverages in the data base are organized by layer. Each layer is a directory
under the main directory PR.GIS, which represents the Powder River GIS. For ex-
ample, the data layer coal reserves and chemistry (directory name COAL) contains
eight coverages as sub-directories under the directory COAL. The organizational
structure of the GIS data base is shown in figure 4.

PR.GIS Main directory
| name
irect
COAL COAL _STRAT STREAMFLOW Directory names
for layers
tati
CCEI999.DOC CsT3999.D0C COAL _STRAT.DOC STR1999.00C D"fcil“e’:"" afion
Sub-directory names
CST 3999 CST 3003 CST 3004 ANDERSON CANYON DIETZ STR 1999
for coverages

Figure 4.——Egample organizational structure of the Powder River GIS data base.
Diagram shows only selected coverages for each layer.



Table 1.--Quadrangle names for 30 X 60 minute and 7.5 X 7.5 minute
quadrangles in the Powder River coal region

Quadrangle Quadrangle
number Quadrangle name number Quadrangle name
30 X 60 minute guadrangles
001 Forsyth 005 Powderville
002 Miles City 006 Lodge Grass
003 Hardin 007 Birney
004 Lame Deer 008 Broadus
7.5 X 7.5 minute gquadrangles

009 Big Hill 055 McClure Creek
010 Miles City 056 Trail Creek School
011 Government Hill 057 Colstrip West
012 The Knob 058 Colstrip East
013 Buck Mountain 059 Hammond Draw NW
014 Finch 060 John Hen Creek
015 Nichols 061 Brandenberg NW
016 Forsyth 062 H S School
017 Orinoco 063 Fourmile Creek
018 Rosebud 064 Carey Malone School
019 Thurlow 065 Kirkpatrick Hill
020 Hathaway 066 Harris Buttes
021 Horton 067 Saddle Horse Butte
022 Lignite Creek 068 Iron Spring SW
023 Paddy Fay Creek 069 Wolf School
024 Whitney Creek 070 Sarpy School
025 Government Hill SE 071 Rough Draw
026 Locate SW 072 Colstrip SW
027 Griffin Coulee NW 073 Colstrip SE
028 Griffin Coulee NE 074 Hammond Draw SW
029 Smith Creek 075 Hammond Draw
030 Smith Creek NE 076 Brandenberg
031 Rosebud Buttes 077 Hayes Point
032 Indian Creek 078 North Stacey School
033 Miller Creek NW 079 Foster Creek School
034 Moon Creek School 080 Volborg
035 Jack Creek NW 081 Divide School
036 Circle L Creek 082 Witcher Reservoir
037 Horse Creek 083 Jeans Fork NW
038 First Creek 084 Jeans Fork NE
039 Loaf of Bread Butte 085 Chalky Point
040 Griffin Coulee SW 086 Black Spring
041 Griffin Coulee 087 Jimtown
042 Sheep Creek Camp 088 Badger Peak
043 McKerlich Creek 089 Garfield Peak
044 Mitchell Coulee 090 Ashland NE
045 Crain Place 091 Cook Creek Reservoir
046 Miller Creek SW 092 Beaver Creek School
047 Miller Creek 093 Stacey
048 Garland School 094 Elk Ridge
049 Jack Creek 095 Box Elder Creek
050 Beebe SW 096 Coalwood
051 Beebe 097 Johnnie Creek
052 Miles City Creek 098 Jeans Fork SW
053 Iron Spring 099 Jeans Fork SE
054 Minnehaha Creek South 100 Busby



Table 1.--Quadrangle names for 30 X 60 Linute and 7.5 X 7.5 minute

quadrangles in the Powder River coal region--Continued

Quadrangle Quadrangle
number Quadrangle name number Quadrangle name
7 7 1 n

101 Painted Hill 137 Goodspeed Butte
102 Lame Deer 138 Phillips Butte
103 Fisher Butte 139 Hodson Flats
104 Hollowwood Creek 140 Yarger Butte
105 Ashland 141 Lonesome Peak
106 Willow Crossing 142 Eldon Mountain
107 Coleman Draw 143 Kid Creek
108 Home Creek Butte 144 Bar V Ranch NE
109 Samuelson Ranch 145 Half Moon Hill
110 Leslie Creek 146 Tongue River Dam
111 Olive 147 Spring Gulch
112 Moonlight Creek 148 Lacey Gulch
113 Thompson Creek NW 149 Stroud Creek
114 Thompson Creek 150 Hamilton Draw
115 Birdseye Spring 151 Otter
116 Bull Creek Lookout 152 Reanus Cone
117 Cook Creek Butte 153 Sayle
118 Clubfoot Creek 154 Bloom Creek
119 Birney Day School 155 Huckins School
120 Green Creek 156 Baldy Peak
121 King Mountain 157 Bear Skull Mountain
122 Yager Butte 158 Little Bear Creek
123 Threemile Buttes 159 Bar V Ranch
124 Sonnette 160 Pearl School
125 Epsie 161 Decker
126 Epsie NE 162 Holmes Ranch
127 Broadus ' 163 Pine Butte School
128 Wolf Mountain Lookout 164 Forks Ranch
129 Spring Creek Ranch 165 Quietus
130 Kirby 166 Bear Creek School
131 Taintor Desert 167 Sayle Hall
132 Birney SW 168 Bradshaw Creek
133 Birney 169 Moorhead
134 Browns Mountain 170 Three Bar Ranch
135 Poker Jim Butte 171 Bay Horse
136 Fort Howes 172 Wild Bill Creek

10



Table 2.--Description of coverages contained in the Powder River coal region
GIS data base

Directory name Coverage Feature
of data layer name type Description

ABANDONED MINES AML1999 Point Abandoned mine land

AQUIFERS AQB2FXH Line Configuration of base of Fox Hills-
Hell Creek aquifer

AQUIFERS AQB2TLK Line Configuration of base of Tullock
aquifer

AQUIFERS AQB2TRW Line Configuration of base of Tongue
River-Wasatch aquifer

AQUIFERS AQT2FXH Line Thickness of Fox Hills-Hell Creek
aquifer

AQUIFERS AQT2TLK Line Thickness of Tullock aquifer

AQUIFERS AQT2TRW Line Thickness of Tongue River-Wasatch
aquifer

AVF AVF3999 Polygon Potential alluvial valley floor

AVF AVF3ARM Polygon Designated alluvial valley floor of
East Fork Armells Creek

AVF AVF3MNT Polygon Designated alluvial valley floor at
proposed MONTCO mine

AVF AVF30TR Polygon Designated alluvial valley floor of
Otter Creek

AVF AVF3SPR Polygon Designated insignificant alluvial
valley floor of South Fork
Spring Creek

AVF AVF3SQR Polygon Designated alluvial valley floor of
Squirrel Creek

AVF AVF3TRV Polygon Designated alluvial valley floor of
Tongue River valley (Nance/Brown)

BOUNDARIES BND3999 Polygon County, national forest, and Indian
reservation boundaries

CLIMATE CLP1999 Point Precipitation station data

CLIMATE CLP2999 Line Lines of equal precipitation

COAL CST3999 Polygon Area of strippable coal

COAL CST3003 Polygon Area of strippable coal

COAL CST3004 Polygon Area of strippable coal

COAL CST3005 Polygon Area of strippable coal

COAL CST3006 Polygon Area of strippable coal

COAL CST3007 Polygon Area of strippable coal

COAL CST3008 Polygon Area of strippable coal

COAL CCE1999 Point Coal ash, sulfur, and BTU data

COAL STRAT ANDERSON  Point Stratigraphic data from drill holes
and outcrops

COAL_STRAT CANYON Point Stratigraphic data from drill holes
and outcrops

COAL_STRAT COOK Point Stratigraphic data from drill holes
and outcrops

COAL_STRAT DIETZ Point Stratigraphic data from drill holes
and outcrops

COAL STRAT KNOBLOCH Point Stratigraphic data from drill holes
and outcrops

COAL_STRAT ROLAND Point Stratigraphic data from drill holes
and outcrops

COAL_ STRAT ROSEBUD Point Stratigraphic data from drill holes
and outcrops

COAL_STRAT SAWYER Point Stratigraphic data from drill holes
and outcrops

COAL_STRAT WALL Point Stratigraphic data from drill holes
and outcrops

DRAINAGE BASINS DRB3999 Polygon Qutline of major basins

11



Table 2.--Description of coverages contained in |the Powder River coal region
GIS data base--Continued

Directory name Coverage Feature ‘
of data layer name type ‘ Description
:
DRAINAGE BASINS DRB2999 Line Qutline of major basins
FLOOD_PLAINS FLD3001 Polygon ﬁrea of 100-year flood
FLOCD_PLAINS FLD3002 Polygon rea of 100-year flood
FLOOD PLAINS FLD3003 Polygon Area of 100-year flood
FLOOD_PLAINS FLD3004 Polygon Area of 100-year flood
FLOOD PLAINS FLD3005 Polygon Area of 100-year flood
FLOOD_PLAINS FLD3007 Polygon Area of 100-year flood
FLOOD_PLAINS FLD3008 Polygon Area of 100-year flood
FLOOD_PLAINS FLD3999 Polygon Area of 100-year flood
GEOGRAPHIC_NAMES GNS1999 Point Geographic names
GEOLOGY GLG3999 Polygon Bedrock geology
GEOLOGY GLG2999 Line Fault lines
HYDROGRAPHY HYD3001 Polygon, Line Lakes, ponds, reservoirs, and
streams
HYDROGRAPHY HYD3002 Polygon, Line Lakes, ponds, reservoirs, and
streams
HYDROGRAPHY HYD3003 Polygon, Line Lakes, ponds, reservoirs, and
streams
HYDROGRAPH HYD3004 Polygon, Line Lakes, ponds, reservoirs, and
streams
HYDROGRAPHY HYD3005 Polygon, Line Lakes, ponds, reservoirs, and
streams
HYDROGRAPHY HDY3006 Polygon, Line Lakes, ponds, reservoirs, and
streams
HYDROGRAPHY HYD3007 Polygon, Line Lakes, ponds, reservoirs, and
' streams
HYDROGRAPHY HYD3008 Polygon, Line Lakes, ponds, reservoirs, and
Estreams
LAND SURVEY PLS3033 Polygon Public land survey of township,
range, and section
LAND_SURVEY PLS3034 Polygon Public land survey of township,
range, and section
LAND_ SURVEY PLS3040 Polygon Public land survey of township,

range, and section
(the LAND_SURVEY layer contains another 128 coverages)

LAND USE Luc3002 Polygon Land use and land cover

LAND USE LUC3003 Polygon Land use and land cover

LAND USE LUC3004 Polygon Land use and land cover

LAND USE LUC3005 Polygon Land use and land cover

LAND USE LUCc3006 Polygon Land use and land cover

LAND USE Luc3007 Polygon Land use and land cover

LAND USE LUC3008 Polygon Land use and land cover

PERMIT SITES MPD1999 Point MPDES! permit sites for all active
coal mines

RAILROADS RRD2999 Line Railroads

ROADS RDS2001 Line Roads and trails

ROADS RDS2002 Line Roads and trails

ROADS RDS2003 Line Roads and trails

ROADS RDS2004 Line Roads and trails

ROADS RDS2005 Line Roads and trails

ROADS RDS2006 Line Roads and trails

ROADS RDS2007 Line R%ads and trails

ROADS RDS2008 Line Roads and trails

SAT PASTE SPE1999 Point Saturated-paste extracts from first
coal overburden

SAT PASTE SPE19399.2 Point Saturated-paste extracts from

second coal overburden
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Table 7.--Documentation for the data layer: alluvial valley floors,

DATA LAYER:

COVE

COVE
COVE
FEAT
GEOG

RAGE NAME (S) :

RAGE UNITS:

RAGE PROJECTION:

URE TYPE:
RAPHIC EXTENT:

SOURCE OF DATA:

DATA VINTAGE:

MAP
MAP
MAP
MAP
MAP

TYPE:
SCALE-original:

SCALE-digitized:

MEDIUM:
PROJECTION:

(directory name AVF), coverage AVF3ARM

COVERAGE DOCUMENTATION

AVF (designated alluvial valley floor)

AVF3ARM (East Fork Armells Creek between Stocker
Creek and Corral Creek)

Meters

Universal Transverse Mercator zone 13

Polygon

Quadrangle 057

Hydrometrics, 1983, Hydrologic resource reports volume
III--Reconnaissance level alluvial valley floor
investigations, Western Energy Company, Colstrip,

Montana. Digitized from: Exhibit 1 (sheet 1 of 2)--
Delineation of alluvial aquifer and terrace levels along
lower East Fork Armells, lower Stocker, Spring, Pony, and
Cow Creeks. Map obtained from Montana Department of State
Lands files, Helena, Montana.

Map drawn October 24, 1983.

SOURCE-MAP INFORMATION

Topographic

1:24,000

1:24,000

Paper (blueline print; good fit to mylar base map of area)
Lambert conformal conic

ATTRIBUTE INFORMATION

DATAFILE NAME: AVF ARM.PAT

COL

=

1

6 ITEMS: STARTING IN POSITION 1
ITEM NAME WDTH OPUT TYP N.DEC DESCRIPTION

1 AREA 4 12 F 3

5 PERIMETER 4 12 F 3

9 AVF_ARM# 4 5 B -

3 AVF_ARM-ID 4 5 B -

7 AVF-CODE 1 1 1 - Code of 1 indicates area of AVF
{boundary of AVF drawn to include
terraces 1, 2, and 3)

8 MAP-UNIT 30 30 ¢C - Map unit from map explanation.

Map unit indicates the name of the
alluvial terraces in the AVF.
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Table 8.--Documentation for the data layer: alluvial valley floors
(directory name AVF), coverage AVF3MNT

COVERAGE DOCUMENTATION

DATA LAYER: AVF (designated alluvial valley floor)

COVERAGE NAME (S) : AVF3MNT (MONTCO mine application, Tongue River valley)
COVERAGE UNITS: Meters

COVERAGE PROJECTION: Universal Transverse Mercator zone 13

FEATURE TYPE: Polygon

GEOGRAPHIC EXTENT: Quadrangles 105, 119, and 120

SOURCE OF DATA: MONTCO, 1981, Revised application for a surface mining

permit; North King Mining Unit. Digitized from: Map
C-1 (sheets 1, 2, 3, and supplement), Valley floorx
geomorphology, drawn September 1980. Map obtained from
Montana Department of State Lands files, Helena, Montana.

DATA VINTAGE: Map drawn September 1980.

SOURCE-MAP INFORMATION

MAP TYPE: Topographic

MAP SCALE-original: 1:4,800

MAP SCALE-digitized: 1:;4,800

MAP MEDIUM: Paper

MAP PROJECTION: Unknown (transformed into Universal Transverse Mercator zone
13 with minimal error in positional accuracy).

ATTRIBUTE INFORMATION

DATAFILE NAME: AVF_ MNT.PAT
6 ITEMS: STARTING IN POSITION 1

COL ITEM NAME WDTH OPUT TYP N.DEC DESCRIPTION
1 AREA 4 12 F 3
5 PERIMETER 4 12 F 3
9 AVF_MNT# 4 5 B -
13 AVF_MNT-ID 4 5 B -
17 AVF-CODE 1 1 I - Code of 1 indicates area of AVF

{(boundary of AVF drawn to include
areas of subirrigation, T2 and T3
terraces, and alluvial fans and
alluvial fan-remnants adjacent to
subirrigated lands as shown on Map
c-1)

18 SUBIRR-CODE 1 1 I - Subirrigated areas as shown on
Map C-1 have a code of 1.

Note: This coverage shows all AVF areas shown oh Map C-1. The Montana Depart-
ment of State Lands has designated part of the area on Map C-1, in secs. 5, 7, 8,
and 18, T. 4 S., R. 44 E., as an alluvial valley floor (Montana Department of State
Lands; Alluvial Valley Decision Document for a portion of the Tongue River in the
vicinity of MONTCO’s proposed North King Mine, April 1, 1982.)

22



Table 9.--Documentation for the data layer: alluvial valley floors

DATA LAYER:

COVERAGE NAME (S) :
COVERAGE UNITS:
COVERAGE PROJECTION:
FEATURE TYPE:
GEOGRAPHIC EXTENT:

SOURCE OF DATA:

DATA VINTAGE:

MAP TYPE:

MAP SCALE-original:
MAP SCALE-digitized:
MAP MEDIUM:

MAP PROJECTION:

(directory name AVF), coverage AVF30TR

COVERAGE DOCUMENTATION

AVF (designated alluvial valley floor)
AVF30TR (Otter Creek)

Meters

Universal Transverse Mercator zone 13
Polygon

Quadrangle 136

Petition from Michael J. Moses, October 4, 1984, for

a declaratory ruling on part of the Otter Creek valley
in secs. 6 and 7, T. 6 S., R. 46 E. Map obtained from
Montana Department of State Lands files, Helena, Montana.

Ruling made September 1985.

SOURCE-MAP INFORMATION

Topographic
1:24,000
1:24,000
Paper
Polyconic

ATTRIBUTE INFORMATION

DATAFILE NAME: AVF_OTR.PAT
5 ITEMS: STARTING IN POSITION 1

COL ITEM NAME
AREA
PERIMETER
AVF_OTR#
AVF_OTR-ID
AVF-CODE

~Nwwoum

e

WDTH OPUT TYP N.DEC DESCRIPTION
4 12 F 3
4 12 F
4 5 B -
4 5 B
1 1 I - Code of 1 indicates area of AVF
{boundary of AVF drawn on section

lines and fence lines)
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Table 10.--Documentation for the data layer: alluvial valley floors
(directory name AVF), coverage AVF3SPR

COVERAGE DOCUMENTA#ION

DATA LAYER: AVF (designated insignificant alluvial valley floor)
COVERAGE NAME (S) : AVF3SPR (South Fork Spring Creek)

COVERAGE UNITS: Meters

COVERAGE PROJECTION: Universal Transverse Mercator zone 13

FEATURE TYPE: Polygon

GEOGRAPHIC EXTENT: Quadrangles 160 and 161

SOURCE OF DATA: Woodward-Clyde Consultants, 1980; Alluvial valley floor

identification report, Spring Creek Mine, Big Horn
County, Montana. Digitized from: Figure III-3,
Geomorphic features map. Map obtained from Montana
Department of State Lands files, Helena, Montana.

DATA VINTAGE: Map drawn November 28, 1979.

|
SOURCE-MAP INFORMATION

MAP TYPE: Topographic

MAP SCALE-original: 1:4,800

MAP SCALE-digitized: 1:4,800

MAP MEDIUM: Paper

MAP PROJECTION: Unknown (transformed into Universal Transverse Mercator zone
13 with minimal error in positional accuracy)

ATTRIBUTE INFORMATION

DATAFILE NAME: AVF_ SPR.PAT

6 ITEMS: STARTING IN POSITION 1
COL ITEM NAME WDTH OPUT TYP N.DEC DESCRIPTION
1 AREA 4 12 F 3
5 PERIMETER 4 12 F 3
9 AVF_SPR# 4 5 B -

13 AVF_SPR-ID 4 5 B -

17 AVF-CODE 1 1 I - Code of 1 indicates area of AVF
(boundary of AVF includes terraces,
alluvial fans, and stream
channels through the terraces and
fans)

18 MAP-UNIT 30 30 C - Map unit from explanation of

geomorphic features map.
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Table 1l.--Documentation for the data layer: alluvial valley floors

DATA LAYER:

COVERAGE NAME (S) :
COVERAGE UNITS:
COVERAGE PROJECTION:
FEATURE TYPE:
GEOGRAPHIC EXTENT:

SOURCE OF DATA:

DATA VINTAGE:

MAP TYPE:

MAP SCALE-original:
MAP SCALE-digitized:
MAP MEDIUM:

MAP PROJECTION:

(directory name AVF), coverage AVF3SQR

COVERAGE DOCUMENTATION

AVF (designated alluvial valley floor)
AVF3SQR (Squirrel Creek)

Meters

Universal Transverse Mercator zone 13
Polygon

Quadrangle 161

Hydrometrics, 1981, Final Report--Baseline hydrological
investigaton for proposed CX Ranch Mine. Digitized from:
Exhibit 1--Consolidation Coal Company CX Ranch Mine,
Squirrel Creek alluvial isopach map, drawn July 8, 1980;
revised March 3, 1981, December 16, 1982, and April 8,
1983. Map obtained from Montana Department of State Lands
files, Helena, Montana.

Map revised April 8, 1983.

SOURCE-MAP INFORMATION

Topographic

1:4,800

1:4,800

Paper (blueline print)
Unknown (transformed into Universal Transverse Mercator zone

13, transformation indicated as much as 30 meters of error in

positional accuracy of section corners)

ATTRIBUTE INFORMATION

DATAFILE NAME: AVF_SQR.PAT

5 ITEMS: STARTING IN POSITION 1
COL ITEM NAME WDTH OPUT TYP N.DEC DESCRIPTION
1 AREA 4 12 F 3
5 PERIMETER 4 12 F 3
9 AVF_SQR# 4 5 B -
13 AVF_SQR-ID 4 5 B -
17 AVF-CODE 1 1 I - Code of 1 indicates area of AVF

(boundary of AVF drawn on line of
zero thickness of alluvium)
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Table 12.--Documentation for the data layer: alluvial valley floors

DATA LAYER:

COVERAGE NAME (S) :
COVERAGE UNITS:
COVERAGE PROJECTION:
FEATURE TYPE:
GEOGRAPHIC EXTENT:

SOURCE OF DATA:

DATA VINTAGE:

MAP TYPE:

MAP SCALE-original:
MAP SCALE-digitized:
MAP MEDIUM:

MAP PROJECTION:

(directory name AVF), coverage AVF3TRV

COVERAGE DOCUMENTATION

AVF (designated alluvial valley floor)

AVF3TRV (Tongue River valley; Nance/Brown fee coal)
Meters

Universal Transverse Mercator zone 13

Polygon

Quadrangles 119, 120, 133, 134

Nance/Brown fee coal properties alluvial valley floor
study, Rosebud County, Montana, August 1985 (prepared

by LETEC, Billings, Montana). Digitized from: Map 2,
Nance/Brown fee coal properties, alluvial valley floor
area and cross section index, Nance Cattle Company--north
area, and Map 3, Nance/Brown fee coal properties, alluvial
valley floor area and cross section index, Brown Cattle
Company--south area. Maps obtained from Montana
Department of State Lands files, Helena, Montana.

Maps drawn August 1985. |

SOURCE-MAP INFORMATION

Topographic

1:12,000 {(enlarged from 1:24,000 base)
1:12,000

Paper (blueline print)

Polyconic

ATTRIBUTE INFORMATION

DATAFILE NAME: AVF TRV.PAT

5 ITEMS: STARTING IN POSITION 1
COL ITEM NAME WDTH OPUT TYP N.DEC DESCRIPTION
1 AREA 4 12 F 3
5 PERIMETER 4 12 F 3
9 AVF_TRV# 4 5 B -
13 AVF _TRV-ID 4 5 B -
17 AVF-CODE 1 1 I - Code of 1 indicates area of AVF

(boundary of AVF drawn on shaded
areas of map)
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