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Executive Summary

The new demonstrated reserve base (DRB) estimate of coal for the Somerset coal field of
Colorado is 3.18 billion short tons. The Energy Information Administration (EIA) will be
compiling this updated information into DRB estimates for the entire state and national
DRB estimates. The new estimates are derived from revised resource calculations based
on a significantly larger drill hole database and adjustments for depletion due to past
mining.

The accessible reserve base, which excludes coal restricted by land use or technological
considerations, 1s estimated to be 2.40 billion short tons. Estimated recoverable reserves
are 53 percent of the accessible reserve base, or 1.28 billion short tons. The overall
recovery factor of 53 percent accounts for in-place coal that cannot be recovered by the
longwall mining methods projected to be used.

The Colorado Geological Survey is currently conducting a multiyear study supported by
the U.S. Geological Survey to assess the availability of coal for mining in various parts of
Colorado. The findings from these coal availability studies are expected to provide
additional adjustments to the reserve base.
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Introduction
Background

The Coal Reserves Data Base (CRDB) program is a cooperative data base development
program sponsored by the Energy Information Administration (EIA). The objective of the
CRDB program is to involve knowledgable coal resource authorities from the major coal
bearing regions in updating the nation’s coal reserves data.

The Colorado Geological Survey (CGS) entered into Cooperative Agreement DE-FCO1-
96EI29138 with the U.S. Department of Energy, Energy Information Administration, to
update coal resource estimates for the Somerset coal field. The 18-month project began in
October 1996.

Purpose

The CRDB data are used to support analyses of coal supply, policy, and legislative issues.
They will be available to both government and non-government analysts. The data will
also be part of the information used to supply United States energy data for international
databases and to answer inquiries from private industry and the public.

The EIA recognizes that coal resource area maps, drilling records, historical mine
boundaries, and site-specific analytical and geologic data are critical for reliable
calculations of coal resource quantities. Such information has been used to various
degrees in the present study. The objective of this project was to develop CRDB coal
resource data for updated estimates of the demonstrated reserve base (DRB) and of
recoverable reserves, allocated to specific ranges of sulfur and heat content (see Table 1
for working definitions). The current DRB for Colorado is primarily based on the latest
coal resource estimates (Landis, 1959). In accordance with the terms of the CRDB
program, the supporting data files and detailed documentation will remain at the CGS,
where they will be the basis for future updates and revisions. The EIA will maintain

resource calculation figures in their database.

The priority in this DRB update in Colorado is on coal zones currently being mined and
coals that will be mined in the next several decades in the Somerset coal field.



Demonstrated reserve base - a collective term for the sum of selected coal resource data in measured and
indicated geologic assurance categories; the DRB includes measured and indicated resources in place as of
January 1, 1998, in coalbeds thicker than specified minimums and within specified ranges of overburden
thickness (depth); bed thickness and depth ranges vary by coal rank and region and may differ for surface-
and underground-minable resources; also includes thinner and/or deeper coalbeds for which there is evidence
they can be mined at the present time. Note: the DRB concept was introduced in the early 1970s as part of a
uniform set of national criteria for coal resource data compilation. The DRB is a baseline of qualified coal
resources from which reserves, meeting variable and specific mining criteria, could be calculated. The DRB
does not equate to reserves, the coal economically recoverable from in-place resources. Rather, it includes
reserves, along with coal that will be left in place or lost in the mining process or that may be left unmined for
political, societal, or economic reasons.

Accessible reserve base - a portion of the DRB in a State or region which is estimated would be available for
mining at the present time based on information on land-use and/or environmental restrictions and
information on technological restrictions.

Estimated recoverable reserves - a portion of the accessible reserve base that is estimated would be
recoverable based on data on current recovery rates and/or anticipated changes in recovery rates; recoverable
reserves can be estimated without reference to economic feasibility studies.

Table 1. EIA Coal Resource Terminology — Working Definitions
Methodology and Assumptions
Study Area

The coal reserve estimates updated by this study pertain to coals in the Somerset coal
field, located in west-central Colorado. Figure 1 shows the location of the Somerset coal
field. The second largest active mine in Colorado as well as other significant active mines
are within this coal field. The field also contains the highest quality coal currently being
mined in the state.

The coals in the Somerset field are from the Cretaceous Mesaverde Formation. Six coal
zones (designated A through F) have been identified, as shown on Figure 2. The DRB has
been updated for all coals more than 2.3 ft (28 in.) thick in zones A through F.

Factors in Determining Coal Resource Quantities

Data sources Stratigraphic data sources used in determining coal resource quantities
include drilling logs, core descriptions, geophysical logs and mine data. Data was
obtained from published sources, coal companies, U.S. Geological Survey (USGS)
databases, U.S. Bureau of Land Management (BLM) files, and permit documents at the
Colorado Division of Minerals and Geology (CDMG).
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Figure 1. Map showing location of the Uinta Region and the Somerset coal field.
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Figure 2. Generalized composite stratigraphic section of the principle coal-bearing rock units
of the Somerset coal field. Thicknesses are averages, in feet. Non-coal rocks are sandstones,

shales, and siltstones.



Cretaceous coal beds of Colorado are highly lenticular and their minable thicknesses
frequently extend laterally relatively short distances. Because of this lenticularity,
correlation within coal zones is difficult. Coal zone correlations differed in some cases
among the various data sources. Where discrepancies existed, coals were correlated in
accordance with published regional correlations. Mines and coal quality data have in
some cases been reassigned to a different coal zone than the one originally assigned.

Categories of coal rank All coal in the Somerset field has been assigned the rank of
bituminous. The USGS criteria for density factors (Wood and others, 1983) were used;
therefore, a density factor of 1800 tons/acre-ft was applied.

Mining categories Resources are assigned to a mining category based on the most likely
method of extracting the coal. Because of the steep terrain and no history of surface
mining within the coal field, the single mining category used for this study is underground
minable.

Reliability categories Reliability estimates were based on USGS Circular 891 (Wood
and othetrs, 1983). Figures 3 and 4 illustrate the reliability categories. Coals within the
demonstrated category (measured and indicated) are within % mile of a data point.
Measured and indicated resources have not been segregated in this report; only
demonstrated resources are reported.

Categories of coal thickness Coal resource estimates were allocated to USGS standard
categories of coal thickness (Wood and others, 1983). These categories are

e 28-42in
e 42-84in
e 84-1681in
e 168+in

The actual thickness cutoffs used for computerized mapping of bituminous coal were in
feet and tenths of a foot, rather than inches, as follows: 2.3 ft, 3.5 ft, 7 ft, and 14 ft. The
coal thickness calculated for each coal zone represents the total thickness of all beds in the
coal zone, excluding partings.

The USGS standard (Wood and others, 1983) was used as guidance in determining the net
thickness of coal beds to include in resource calculations. Individual beds less than 2.3 ft
thick were not included in the total coal thickness calculation for the zone. Beds and parts
of beds made up of alternating layers of thin coal and partings were omitted if the bed was
thinner than either adjacent parting, or if beds in proximity to each other did not total 2.3

feet.

Depth of coal Coal reserve estimates were itemized by USGS standard categories of coal

depth (Wood and others, 1983). These are
e 0-500ft
e 500-1000 ft
e 1000-2000 ft
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The depth to each coal zone was derived from the coal zone structure map and from digital
topographic data. Structure maps were based on the elevation of the top coal in each coal
zone, calculated for all available data points. The accuracy of coal zone depths between
data points is variable and depends on data density and structural complexity. Coal depths
are considered to be adequately known to calculate regional resource estimates.

A maximum depth of 2000 ft was selected for coal included in the DRB update for two
primary reasons. This depth is a reasonable cutoff for the depth limit of minable coal. In
addition, few data points are available at depths approaching greater than 2000 ft.

Depletion Adjustments

Depletion adjustments were based exclusively on the mapping of mined-out areas.
Production data was not used in the depletion adjustments.

The CGS, with assistance from the USGS, established a digital database of the extent of
mined-out areas for the Somerset field. Information on the extent of mining was obtained
from individual mine maps or previously-compiled 1:24,000 scale maps available at the
CGS, from maps within mine permit documents at the Colorado Division of Minerals and
Geology, or from mine operators. Boundaries of active mines were updated to January 1,
1998, in part based on mine plans through the end of 1997.

Depleted reserves consist of the coal tonnage that was originally present in areas that have
been mined. These reserves have been extracted by mining or left as pillars within
underground mines. Coalbeds spoiled during mining of adjacent beds were also
considered depleted. Because of the close vertical proximity of beds within zones A
through F, the reserves from the entire coal zone were generally depleted based on mining
from an individual bed within the zone. Coal that has been left in place around abandoned
mines has not been excluded from resources because it may be available for future mining.
Colorado law requires that a barrier pillar at least 500 feet wide be left around active
mines; however, mining may be permitted up to abandoned workings of inactive mines.

Coal Quality Characterizations

Estimated reserves were allocated to coal quality categories of sulfur, rank, heat content
and ash as specified in EIA’s procedural guidelines and as shown in Table 2. The areas
where each coal quality category applied were established by mapping for each coal zone,
using available coal quality data.

No coal quality data were available for the F coal zone. The predominant coal quality
categories for the underlying E coal zone were assigned to the F zone, which were 20-
22.99 million British thermal units (Btu)/Ib, 0.41- 0.6 Ibs sulfur/million Btu, and 5-10%
ash. This assumed quality data applies to less than 3 percent of the total demonstrated
resources, none of which is recoverable.



Coal Quality Parameter - Units - - Categories
o Heat Value MBtu/ton 15-19.99
20-22.99
23-25.99
26+
o Sulfur lbs/MBtu 0.40 or less
0.41-0.6
0.61-0.83
0.84-1.24
1.25-1.67
1.68-2.5
2.5+
e Ash % 0-5.00
5.01-10
10.01-15
15+

Table 2. Coal quality categories (Mbtu — million British thermal units)

Resources tabulated by the ranges of heat value/sulfur and ash listed in Table 2 are
provided in the appendix.

The coal quality table for the Somerset region is in an Excel spreadsheet with a filename
of Sommap.xls. The hardcopy table is not included with this report, but is available in
electronic format. The coal quality table contains: sample point identifying numbers;
sample dates; mine or corehole names; bed and coal zone names; coal rank; ash and sulfur
percentages; Btu; million Btu per short ton; pounds of sulfur per million Btu; latitude,
longitude; sections, townships and ranges of sample locations; names of source databases.
However, not all of the samples contain data for all coal quality parameters, because
certain analyses were not run on every sample.

The area covered by the database includes Townships 13-15 South and Ranges 89-93

West.
A tatal of approximately 520 individual analyses at 68 locations were available for the

Somerset coal field. Where the same seam was sampled multiple times at a single
location, average ash percentage, average million Btu per short ton, and average pounds of

sulfur per million Btu were applied.

Sources of coal quality data include: 1) USGS stratigraphic databases [USALYT], which
also contain coal quality data (USGS, NCRDS, unpub. data), 2) two databases with data
on mine samples — one originally developed by the USBM and EIA [BMEIALYT]
(USGS, NCRDS, unpub. data) and one digitized by the CGS from USBM technical paper
574 (U.S. Bureau of Mines, 1937), 3) a database containing analyses of coal cores taken
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by the CGS as part of a late 1970s to early 1980s coalbed methane desorption program
[COPET] (USGS, NCRDS, unpub. data), and 4) the USCHEM trace element database of
mixed core and mine samples published by the USGS in open file report 94-205 (USGS,
1994). All the coal quality data was converted, if necessary, to an as-received basis for

this study.

Coal Accessibility Adjustments

The accessible reserve base is the portion of the DRB that could be mined at present, when
local or regional mining practices and technologies, physical or geological conditions, and
societal constraints are considered (Table 3). Factors restricting accessibility have been
divided into two broad categories for this report: land use restrictions and technological
restrictions. A relatively large number of factors were evaluated as possible restrictions.
Specific factors evaluated as potential restrictions, the size of the buffer zone (if any
applies), and comments related to the inclusion or exclusion of each restriction are
Restrictions relevant to the Somerset coal field have been

summarized on Table 3.

italicized.
Potential Restriction | Size of Buffer | Comments
. Zone (ft) -

Land Use Restrictions

Streams, Lakes, Reservoirs 500 This buffer size is conservative but is useful as an average restriction
for regional calculations. The actual size will be based on the angle
of draw and regulatory approval. A single major river (North Fork of
the Gunnison River) and several lakes over 20 acres in size were
considered as restricted. 1:100,000 scale digital coverages were
obtained for streams. Lakes and reservoirs were digitized from
1:24,000 scale topographic maps.

Residences, Towns, Public 300 Town of Somerset only, which contains all the public buildings.

Buildings Digitized from the Somerset 1:24,000 scale topographic map.
Individual residences were not considered a restriction.

Historic Sites and Non- None identified.

Federal Parks

Highways and Railroads 200 Only state and federal highways should be restricted. Colorado Hwy.

133 was the only restricted highway in the coal field. 1:100,000 scale
digital coverages were obtained for highways and Highway 133 was
selected. The single railroad was digitized from 1:24,000 scale
topographic maps. Actual buffers will be 100 ft outside right-of-ways.
Right-of-way sizes for highways and railroads are not consistent in
width from one area to another; therefore an alternate buffer size of
200 ft was applied to both.

Powerlines and Pipelines

Only major utilities were evaluated. There are no major powerlines
or pipelines within the Somerset coal field.

Federal Lands and
Endangered Species Habitat

None identified.

Oil and Gas Wells

Mitigation is possible. There are no areas of dense o1} and gas
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Potential Restriction | Size of Buffer | Comments
Zone (ft) B ' y

activity that would apparently preclude mining.

Alluvial Valley Floors Applies to surface mines only. Underground coal may be minable
under an alluvial valley floor.

Cemeteries 100 Small miners’ cemetery north of Somerset. This cemetery was |
digitized from the Somerset 1:24,000 scale topographic map.

Wilderness N/A West Elk Wilderness, in the southeast part of the Somerset coal field. ]
Digitized from 1:24,000 scale topographic maps.

Technological Restrictions

Coalbed Thickness N/A Minimum bed thickness — 7 ft. (84 in.)
Maximum bed thickness — not a restriction, but adjustment made in
recovery rate for coals exceeding 20 ft in thickness.

Proximity to Another 40 Note that the buffer is “vertical.”

Coalbed, (whether mined or

not)

Geologic Conditions that X Faulting and dip of beds may impact mining. These restrictions were

Impact Mining not considered for this reserve base update.

Coalbed Depth X Maximum depth — 2000 ft. Because only coal to a depth of 2000 ft
was evaluated, coalbed depth is not a restriction for this DRB update.

Table 3.

Factors potentially affecting coal accessibility

Lakes and reservoirs, towns, railroads and cemeteries were marked on 1:24,000 scale
topographic maps for digitizing by CGS. Data sources for other land use restrictions are
indicated in the comments column of Table 3.

Restrictions and exclusions to coal mining were evaluated from Colorado regulations
(CRS 34-33-101 et. seq.). These restrictions and exclusions (Table 4) have been
considered and applied in Table 3 where they are relevant. Exclusions are factors, which
cannot be mitigated and will prevent coal mining. Restrictions are factors, which may be
mitigated, and therefore do not prevent mining

Restriction/ Explanation of - Rule No. Comments
Exclusion Restriction or Exclusion (CRS 34-33-101
(R/E) : et. seq.)

E Lands within national park system, national 2.07.6(2)(d)(111}(A) | None identified in study area.
wildlife refuges, national system of trails,
national wilderness preservation system, wild
and scenic rivers, and national recreation areas

E Within 300 ft of public building (school, 2.07.6(2)(d)(11i}(B) { Town of Somerset is the only site
church, hospital, courthouse, government for such buildings.
building ...) community or institutional
building or any public park




Restniction/ Explanation of Rule No. Comments
Exclusion Restriction or Exclusion (CRS 34-33-101
(R/E) et. seq.)

E Within 100 ft of a cemetery 2.07.6(2)(d)(111)(C) | Restriction applies.

E Lands designated unsuitable for mining 2.07.6(2)(d)(1) None have been designated in
Colorado, according to Colorado
Division of Minerals and Geology.

E Operations which affect the continued 2.07.6(2)(n) No qualifying sites in study area.

existence of threatened and endangered species

R Mining on steep slopes (has to meet specific 2.06.4 Not applicable to underground

performance standards) mining.

R Lands within national forest 2.07.6(2)(d)(iii)}(D) | There is national forest land within
the study area. This restriction is
not applicable to underground
mining.

R Will not adversely affect a publicly owned 2.07.6(2)(e)(1) No publicly owned parks or places

park or a place eligible to be included in the eligible for National Register of
National Register of Historic Places. Historic Places.
R Within 100 ft of public road right-of-way. 2.07.6(2)(d)(iv) Restriction applies.
R Within 300 ft of an occupied dwelling (unless 2.07.6(2)(d)(v) Not considered a general
owner waives) ' accessibility exclusion.
R 500 ft, measured horizontally, from active or 4.19(1) Restriction can be waived,
abandoned underground mines according to Colorado Division of
. Minerals and Geology.
R Beneath or adjacent to any perennial stream, or 4.20.4 Used 500 ft buffer based on DMG
impoundment or other body of water >20 input; angles of draw are reviewed
acre-feet and buffer widths are approved on a
case-by-case basis according to
Colorado Division of Minerals and
Geology.
R Mining in alluvial valley floors and prime farm 2.07.6(2)(K) Alluvial valley floors are identified
land during permitting process,
according to Colorado Division of
Minerals and Geology.
R Operations where subsidence is projected to 2.05.6(6)(b)(ii1) According to Colorado Division of
cause material damage 4.20 Minerals and Geology, operators
essentially must avoid or leave
support pillars to protect aquifers,
agricultural land and occupied
residential dwellings and
noncommercial buildings.
R Blasting within 1000 ft of schools, churches, 4.08.4(7) Not an issue with underground
hospitals and nursing facilities and within 500 mining.
ft of wells, pipelines and storage tanks for oil,
gas or water
R Surface disturbance within 100 ft of perennial 4.05.18 Not an issue with underground

streams with biological communities in them

mining.

Table 4. Evaluation of Colorado regulations for restrictions and exclusions to mining.
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Recovery Rates

The EIA provided recent confidential data on reported recovery rates for individual mines
in Colorado that cannot be disclosed. In addition, information on surface and
underground mining recovery rates was provided to the CGS by mine operators in the
Somerset field. Three operators in the study area cited recovery rates of 50 percent for
continuous miners and 65 to 70 percent for longwall mining (not including lower recovery
rates for longwall development). A current maximum thickness of 13 feet is being mined.

Based on the current recovery rates, a 60 percent rate was applied in calculating estimated
recoverable reserves for underground mining for coal zones up to 20 ft thick. A 40
percent recovery rate was applied to areas where coal zones exceed 20 ft in thickness to
account for the inability to recover all of the coal in thicker beds. Recovery rates between
40 percent and 60 percent were assigned for different ratios of over 20 ft to under 20 ft
coal zone thicknesses within an area being calculated. These recovery rates for
underground mining account for the predominant use of longwall mining techniques in
current and planned mines in the Somerset coal field and for limitations in recovering coal
from thick coal beds. ‘

Calculation of Coal Tonnages

Coal tonnages were derived for specified categories by first producing computer-generated
isopach, structure, and coal quality maps for each coal zone. A stratigraphic database of
drill hole data and several coal quality databases were used to compile the maps. Only
individual coals thicker than 2.3 f1, or close-lying coal beds totaling 2.3 ft or more in
thickness, were selected for inclusion in each coal zone. It is assumed that all coal in beds
greater than the minimum minable thickness of 7 ft will be mined, but any coal in excess
of 20 ft thick may not be mined. Recovery factors have been applied based on this
assumption.

Computer-generated maps were checked, stratigraphic or elevation data were modified as
necessary, and a second set of maps was produced. After the structure map was checked,
the data was used to produce depth-to-coal maps for each zone, which show the depth to
the top coal more than 2.3 ft thick in each zone. These maps were hand contoured at
critical intervals: 2.3, 3.5, 7 and 14 ft total coal thicknesses for the isopach maps and 500,
1000 and 2000 ft depths on the depth to coal maps. Hand contouring of isopach and
structure lines was necessary due to edge of map effects on computer-generated contours.
Coal quality maps were hand contoured for ranges of Btu, sulfur and ash shown in Table
2. Computer maps of data points and coal quality values were used for the contouring.
The outcrop lines for each zone and areas of no coal deposition were hand drawn using the
geologic map (modified from Dunrud, 1989). (Tertiary intrusives replaced coals from all
zones in the southeast part of the coal field.). The hand-contoured lines representing
limits of the coal zone, thickness, depth and the three coal quality parameters were then

digitized.
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Although not used as criteria in the summary tables, thickness and depth maps are
necessary to establish limits to resource calculations, and the average thickness was
calculated in order to calculate tonnages. The 2000-ft depth line for each zone is used as a
limit for resource calculations, as is the 2.3-ft thickness line.

Coal resource categories were established as follows:

Demonstrated reserve base (DRB) Areas of coal within % mile of a data point
used in the particular zone were plotted. Mined-out areas were subtracted, leaving
the area of demonstrated coal resources for that zone.

Accessible reserve base Areas of coal (within the area of demonstrated coal)
that are not restricted are included in the accessible reserve base. All coal that is
not technologically restricted and not land-use restricted will be identified for each
bed as accessible resources. Only the thickness in excess of the minimum minable
thickness of 7 ft will be applied in calculations.

Estimated recoverable reserves Recovery rates ranging from 40 percent to 60
percent, depending on average coal thickness as previously explained, were
applied to the accessible reserve base.

To calculate the total tonnage of coal, the tonnages from each coal zone must be compiled.
Within each zone, all areas meeting the desired criteria (for example: not restricted, 23-
24.99 million BTU/ton and 0.41-0.6 1bs sulfur/million Btu) would be identified. Coal
quality (combinations of Btu and sulfur ranges shown in Table 2) and coal accessibility
restrictions are criteria used in calculating tonnages. For each area, an acreage and
average thickness is calculated. The acreage and thickness are multiplied for each, then
summed to produce a total number of acre-ft. The density factor is then applied: the
number of acre-ft is multiplied by 1800 tons/acre-ft, yielding the number of tons. These
calculations are repeated for all combinations of criteria in order to produce the summary
tables for each of the two counties.

Coal tonnages have been displayed to the nearest 0.1 million tons in the summary tables.
Subtotals do not always add up to the totals, due to rounding.

Summary of Resources Calculated

Resources in the DRB and the accessible reserve base and estimated recoverable reserves
have been calculated for the Somerset coal field for coal zones A through F. These
resources and reserves have been assigned to either of the two counties, Delta and
Gunnison, underlain by the coal field. Summary totals are provided for each of the six
coal zones, by county and for the entire coal field, in Tables 5 through 12 (see appendix).
In these eight tables, resources are presented for four parameters (Btw/sulfur, ash,
thickness and depth) either for the DRB or for the accessible reserve base and estimated

recoverable reserves.
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In some cases, calculated values for estimated recoverable reserves vary slightly for
different parameters. This slight variance results from assigning recovery factors that
have two significant figures. For totals of all zones, the estimated recoverable reserves
calculated for thickness were used.

No accessible or recoverable coal is assigned to the F zone. Several isolated areas less
than 50 acres contain F zone coal slightly more than 7 ft thick. It was determined that coal
in these areas would not be minable; therefore, this coal is not assigned to the accessible
category.

All coal in the Somerset coal field is bituminous in rank and assigned to the underground
minable category. Extent-of-mining for active mines has been mapped based on mine
plans through the end of 1997, therefore, resource estimates presented in the appendix are
as of January 1, 1998.

Summary totals for all coal zones in the Somerset coal field are:

e DRB: 3.18 billion tons
Accessible Reserve Base: 2.40 billion tons, or 75.5 percent of the DRB

o Estimated Recoverable Reserves: 1.28 billion tons, or 40 percent of the DRB
and 53 percent of the accessible reserve base

A summary of the total DRB, accessible reserve base, and estimated recoverable reserves
for each coal zone is provided in Table 5. For all coal zones, approximately 58 percent of
the DRB in the Somerset field underlies Gunnison County and the remaining 42 percent is
in Delta County. Approximately 55 percent of the accessible reserve base and 57 percent
of the estimated recoverable reserves are within Gunnison County.

Coal DRB | Percent of | Accessible | Percent of Estimated Percent of
Zone DRB Reserve Accessible | Recoverable | Estimated
Base Reserve Base | Reserves | Recoverable
‘ ' Reserves
A 376.3 11.8 133.1 5.5 75.6 5.9
B 1086.4 34.1 999.8 41.7 472.5 37.0
C 477.1 15.0 249.9 10.4 147.1 11.5
D 841.6 26.4 812.5 33.8 457.2 35.8
E 321.0 10.0 205.3 8.5 123.2 9.7
F 81.4 2.6 0.0 0 0.0 0
Total 3183.7 99.9 2400.6 99.9 1275.5 99.9
Table 5. DRB, accessible reserve base, and estimated recoverable reserves by coal zone.

All figures are in millions of tons.



The B and D coal zones together represent more than 75 percent of the accessible reserve
base. These two coal zones have significant areas of coal greater than 20 ft thick;
therefore, recovery factors are somewhat lower than those for thinner coal zones. The B
and D coal zones account for less than 73 percent of the estimated recoverable reserves.

Approximately 87 percent of the DRB contains less than 0.6 percent sulfur, 77 percent
contatns less than 10 percent ash, and 68 percent exceeds heating values of 23 million
Btw/lb. Detailed data on coal quality is provided in the appendix.

References

Averitt, Paul, 1966, Coking Coal Deposits of the Western United States, U.S. Geological
Survey Bulletin 1222-G, p. 27-29.

Boreck, D.L. and Murray, D.K., 1979, Colorado Coal Reserves Depletion Data and Coal
Mine Summaries, Colorado Geological Survey Open File Report 79-1.

Boreck, Donna L., 1980, Geologic Factors Affecting Mine Development at the Hawk’s
Nest Mines, Somerset, Colorado, Colorado School of Mines MS Thesis T-2649.

Collins, Bruce A., 1970, Geology of the Coal-Bearing Mesaverde Formation (Cretaceous),
Coal Basin Area, Pitkin County, Colorado, Colorado School of Mines MS Thesis
T-1284..

Collins, Bruce A., 1976, Coal Deposits of the Carbondale, Grand Hogback, and Southern
Danforth Hills Coal Fields, Eastern Piceance Basin, Colorado, in Colorado School
of Mines Quarterly, Vol. 71, No. 1.

Colorado Division of Minerals and Geology, unpublished data: various mine maps and
information from permit applications.

Colorado Geological Survey, unpublished data from Subsidence Library: coal mine maps
and maps of mined-out areas.

Daub, Gerald J., 1982, Stratigraphy and Geology of Some Coal Mines Along the North
Fork of the Gunnison River, Somerset Coal Field, Colorado, in Grand Junction
Geological Society — 1982 Field Trip Guidebook, Southeastern Piceance Creek
Basin.

Dunrud, Rich, 1989a, Geologic Map and Coal Stratigraphic Framework of the Paonia
Area, Delta and Gunnison Counties, Colorado, U.S. Geological Survey Map C-
115, 1:50,000 scale.

Dunrud, Rich, 1989b, Geologic Map and Coal Stratigraphic Framework of the Cedaredge
Area, Delta County, Colorado, U.S. Geological Survey Map C-116, 1:50,000
scale.

Dunrud, Rich, 1976, Some Engineering Geologic Factors Controlling Coal Mine
Subsidence in Utah and Colorado, U.S. Geological Survey Professional Paper 969.

Ellis, Margaret S., Freeman, Val L., and Donnell, John R., 1988, Some Engineering
Geologic Factors Controlling Coal Mine Subsidence in Utah and Colorado, U.S.
Geological Survey Map C-97-B, 1:100,000 scale.



Ellis, Margaret S., Gaskill, David L., and Dunrud, Richard C., 1987, Geologic Map of the
Paonia and Gunnison Area, Delta and Gunnison Counties, Colorado, U.S.
Geological Survey Map C-109, 1:100,000 scale.

Hombaker, A.L., Holt, R.D., and Murray, D.K., 1976, 1975 Summary of Coal Resources
in Colorado, Colorado Geological Survey Special Publication No. 9.

Johnson, Vard H., 1948, unpublished report: Preliminary Map and Draft Report, Geology
of the Paonia Coal Field, Delta and Gunnison Counties, Colorado, 1:48,000 scale.

Landis, E.R., 1959, Coal Resources of Colorado, U.S. Geological Survey Bulletin 1072-C.

Lee, W.T., 1907, The Grand Mesa Coal Field, in Contributions to Economic Geology,
U.S. Geological Survey Bulletin 341, pp. 316-334.

Lee, W.T., 1912, Coal Fields of Grand Mesa and the West Elk Mountains, U.S.
Geological Survey Bulletin 510.

Nowak, Henry C., 1990, Stratigraphy of the Coal-Bearing Part of the Mesaverde
Formation, and Application to Coal Bed Methane Exploration, Southeast Piceance
Creek Basin, Colorado, Colorado School of Mines MS Thesis T-3743.

Speltz, C.N., 1974, Coal Resources of the Piceance Creek Basin, Colorado, in RMAG
25th Field Conference, p. 235-238.

Toenges, A.L., Turnbull, L.A., Davis, J.D., Reynolds, D.A., Parks, B.C., Cooper, HM.,
and Abemathy, R.F., 1952, Coal Deposit, Coal Creek District, Gunnison County,
Colorado, U.S. Bureau of Mines Bulletin 501.

Toenges, A.L., Dowd, J.J., Tumbull, L.A., Davis, J.D., Smith, H.L., and Johnson, V.H.,
1949, Reserves, Petrographic and Chemical Characteristics, and Carbonizing
Properties of Coal Occurring South of Dry Fork of Minnesota Creek, Gunnison
County, Near Paonia, Colorado, and the Geology of the Area, U.S. Bureau of
Mines Technical Paper 721. '

Tyler, Roger and McMurray, Ronald G., 1995, Genetic Stratigraphy, Coal Occurrence,
and Regional Cross Section of the Williams Fork Formation, Mesaverde Group,
Piceance Basin, Northwestern Colorado, Colorado Geological Survey Open-File
Report 95-2.

U.S. Bureau of Land Management, unpublished drill hole data from Montrose office.

U.S. Bureau of Mines (Author unknown), 1937, Analyses of Colorado Coals: U.S. Bur.
Mines Technical Paper 574. (Covers period from as early as the first decade of the
century to 1937.)

U.S. Geological Survey, NCRDS, unpublished data, National Coal Resources Data System:
various coal resource and coal quality databases maintained by the U.S. Geological
Survey.

U.S. Geological Survey (Author unknown), 1994, U.S. Geological Survey Coal Quality
(COALQUAL) Database: Version 1.3; U.S. Geological Survey Open File Report 94-
205.

U.S. Office of Surface Mining Reclamation and Enforcement, 1985, Draft Reconnaissance
Maps to Assist in Identifying Alluvial Valley Floors, West-Central and
Northwestern Colorado, OSM/TM-4/85.

U.S. Office of Surface Mining Reclamation and Enforcement, 1983, Draft Alluvial Valley
Floor Identification and Study Guidelines.

18



Wellborn, Jewel E.F., 1982, Stratigraphy of the Mesaverde Formation, Mt. Gunnison Coal
Property, Gunnison County, Colorado, Colorado School of Mines MS Thesis T-
2506.

1982, Stratigraphy of the Mesaverde Formation on the Mount Gunnison Coal

Property, Gunnison County, Colorado, in Grand Junction Geological Society —
1982 Field Trip Guidebook, Southeastern Piceance Creek Basin.

Wood, Gordon H., Kehn, Thomas M., Carter, M. Devereux, and Culbertson, William C.,
1983, Coal Resource Classification System of the U.S. Geological Survey, U.S.
Geological Survey Circular 891.

19



20



“f -v ebegd "4 ybnouy) v sauoz |eod Joj pajuasald st jeg ‘snoujwn)iq pue ajqeuiw punoibiapun si |BOD ||y

certl 9'l¢ 9L Ve €'62e¢ }'86¥ g'6ce [ejoL
00 00 00 00 00 0o 00 Gi< 92<
00 00 00 00 00 00 00 A 9Z<
00 00 00 00 00 00 00 191671 9z«
00 00 00 00 00 00 00 ¥ L-#8°0 9Z<
00 00 00 00 00 00 00 £8°-19°0 92«
0'1€g 0o 00 00 00 0'Iee 00 9'0-0¥'0 9Z<
00 00 00 00 00 00 00 or'0> 9Z<
00 00 00 00 00 00 00 §< 66'G2-€C
00 00 00 00 00 00 00 5C89'tL 66'GZ-EC
tA 4 00 00 00 0o 00 (A4 191671 66'62-€T
00 00 00 00 00 00 00 2180 66'GZ-€T
00 00 00 00 00 00 00 £9°-19°0 66'6¢-£C
8'81S 9'l¢ [A:73 1o §'6ZT v'6ll 00 9'0-0v0 66'GC-tT
00 00 00 00 00 00 00 or'o> 66'G2-€Z
00 00 00 00 00 00 00 §¢< 66'22-0C
00 00 00 00 00 00 00 §'Z89'L 66°22-0Z
€02 00 00 00 00 oo £oc L9°1 G621 662202
Ll 0o 00 00 00 00 L'l ¥ZL-¥8°0 66°22-02
L'6%1 00 00 00 00 avi L'SEL €8-19'0 66'22-02
16t 00 00 FAIE:TA gt VEL §¢S 9'0-0v'0 66'22-02
¥'6 00 00 t'6 00 00 00 (1) g 66'22-0C
00 00 00 00 00 00 00 oA 66'61Gi
00 00 00 00 00 00 00 G'C89'4 66'61-G4
00 00 00 00 00 00 00 L9°16T°} 66°61-GlI
00 00 00 00 00 00 00 2’1480 66'61-Gl
00 00 00 00 00 00 00 £8°-19°0 66'61GI
0o 00 00 00 ' 00 00 00 9°00¥°0 66'61-Gi
00 00 0o 00 00 00 00 or'0> 66'61-G4 eynag
n.a uoliliN

d 3 a 0 g v ANINS SQT QGyNig Uolity

Sauo7 |Iv auoz auoz auoz [auoz7 auoz auoz sauobaje) snying pue nig Ajuno)

"SUO} HOYS JO SUOI[|iW U} ‘g6-1-} JO SE "OPEI|eD ‘Ploy |80 Josiawos ‘saiiobajes Jnyns pue mg o) paubisse gyQg ‘g a|ge



7 -v abey ‘4 ybnouy) v sauoz |eod Joj pajuasald S| ejle@ "snouilnyiq pue 8jqeuiws punosBispun s [BOD |V

L7581 gcy IR 4 S0LS 8'LvZ 5’665 314" [ejol
00 00 00 00 00 00 00 §2< 9z<
00 00 00 00 00 00 00 SZ89'} 9z<
00 00 00 00 00 00 00 L9}ST} 92<
gy 00 00 00 gy 00 00 vZ' 1480 9z<
0zz 00 L 00 £hh 00 00 £8-19°0 92<
z'e6l 00 62t 00 ¥'sE zorl Ly 9000 9z<
z64 00 €0 00 00 68} 00 ov'o> 9z<
00 00 00 00 00 00 00 §z< 66'GZ-€2
g0 00 00 00 00 00 80 S'Z991 66'S2€2
474 00 00 00 00 00 T8 L94-5T'L 66'62-€Z
LIE 00 00 00 00 00 LiE ¥Z1-¥8°0 66'GZ-€2
509 00 Ly vIe vy 1o ez £8-19'0 66'62-€2
9'L€01 gey v'Z6 €6LE L6914 9'G6€ 90 9'0-0¥'0 66'GZ-€2
92¢ 00 a1 9t zo v'Sh 00 ov'0> 66'S2-£2
L 00 00 00 00 00 Le §'Z< 66'22-02
Sl 00 00 00 . 00 00 St SZ89') 662202
9El 00 0 00 00 00 zel L916T'L 66'22-02
082 00 zst 00 0 00 vzl ¥Z'1-¥8°0 66'22-02
92t 00 V'EZ €0 59 'o 9z £€8-190 66'22-02
9'€9Z 0’0 £eL 6'SSH gL S1Z 1’0 9'0-0v°0 66'22-0Z
Sl 00 £2Z 0L ot 9t 00 or'o> 66'22-02
00 00 00 00 00 00 00 §'2< 66'61-G1
00 00 00 00 00 00 00 SZ89') 66'61-G1
Le 00 00 00 00 00 Lt JLY ST A 66'61-G1
LS 00 00 00 00 00 LS ¥Z'L480 66'61-G4
50 00 00 00 00 00 S0 £8-190 666151
00 00 00 00 00 00 00 9'0-0v 0 66'61-G1
00 00 00 00 00 00 00 or'o> 666161  UOSILUNG
n.18g vorn

4 3 a o) g v INYINS $q QUNLE Yo

SaUOZ |y  ©8uoZz euoz suoz auoz euoz auoz seuoBajen inyng pue nig Aunoo

"SUO} HOYS JO SUOI|jius Ul ‘g6-1-| JO SB ‘0peJojo) ‘p|ay |eoJ Jaslawog ‘seuobajes Jnyns pue mg o) paubisse gyq ‘g a|qe)



¢ -v abey "4 ybnoJy) v sauoz |20 Joj pajuasald si ejeq “snouuN)q pue 8|qeulw punolbiepun si [0 1Y

6'¥61¢ ¥'i8 o'iee 9'Ipe ViLy 9'260} £'9.E iejo} pueig
00 00 00 00 00 00 00 GZ< 9Z<
00 00 00 00 00 00 00 G'Z89'1 9Z<
00 00 00 00 00 00 00 191621 9Z<
84 00 00 00 i 4 00 00 Y1480 92<
0e 00 reL 00 el 00 00 £8-19°0 92<
t A 7A4 00 6T 00 ¥'GE rA 913 Ly 9'0-0v'0 9Z<
261 00 €0 00 00 6'8L 00 or'0> 92<
00 00 00 00 00 00 00 G'Z< 66'S2€2
80 00 00 00 00 00 80 G789t 66'62-€Z
LAY 00 00 00 00 00 +Ze 19'1-6Z'}4 66'GZ-€Z
Le 00 00 00 00 00 L\e vZ'L-¥8°0 66'G2-€2
S09 0o Lt ¥ b 10 (WH4 €87-19°0 66'52-€2
20091 v'ie 1991 ¥'6.8 1'G6€ 0'S.S 90 9'0-0t'0 66'GZ-€Z
9Z¢ 00 123} 9¢ z0 ¥Gi 00 oy’ 0> 66'SZ-€Z
LT 00 00 00 00 00 LT G'2Z< 66'22-0Z
sZL 00 00 00 00 00 GZL G'Z89'L 66'22-0C
6'EE 00 4] 00 00 00 G'ee 191624 66'22-02
LSy 00 4! 00 o 00 Lo $2'1-+8°0 66'22-0Z
£Z81 00 L'EC €0 G'9 Lyl Lgt £6-19°0 66'22-02
L'v59 00 €L AR Lt 900t 9Zs 9'0-0¥0 66'22-0Z
6+ 00 £¢ ¥l 9y 9l 00 or'0> 66°22-0Z
00 00 00 00 00 00 00 GZ< 66'61GL
00 00 00 00 00 00 00 G'Z-89'L 66'64G1
F¥> 00 00 00 00 00 L€ 19'1-6Z'1 6661Gl
Ls 00 00 00 00 00 L's ¥Z'1-48°0 66'61-Gi
S0 00 00 00 00 00 S0 £8-190 666161
00 00 00 00 00 00 00 9'0-0¥'0 66'6L-G1
00 00 00 00 ' 00 00 0’0 ov'0> 66'6L-GL SaNUNOD ||V
Nn1g uol

E| 3 a ) g v ANING $qQ7 qIN18 uoliw

$8U07 |IV auoz auoz auoz auoz auoz auoz sauobaje) inyins pue N1 g Auno)

“SU0] JOYS JO Suolfjiw U1 ‘g6-L-1 JO Se ‘opelojo) ‘play |eod josJawog ‘sauobajed Jnyjns pue njg o} paubisse g40 ‘9 e|qe .



| -v ebed

8'161€
LA
6'v€9
g62ic
S'vee

80981
8°co}
DY 7A4
8's8Ll
676

o'iett
00
9661
L'Ey6
%A

seuoZ |IvY

s
00
00
v'ig
00

:E% 4
00
00
gty
00

9Lt
00
00
[ A
00

E|
auoz

*SUO} HOYS JO SUOI|IIW U;

-4 ybBnoJy v SauoZ (202 Joj pajuasasd s eleQ “snoulwnjig pue sjqeulw-punosBiapun st [€03 IV

o'ize
re
9¢S
S'LL
£'¢9l

L'¥ve
LT
9Cs
SLL
0’8

[A:13
00
00
00
oL

3
euoz

9'l¥8
€0

(3 72
L'E9L
Ve

S0LS
€0
Ly
1's6¥
14

Vi
00
1 °X4
9'89¢
00

a
auoz

1'cey
ovi

6602
rA={1]
y'ssi

8'G62
vl
6602
15837
00

£'6cC
00
00
6tL
¥'ast

o]
suoz

¥'980!
4
A
66101
L&A

G665
6t
2’68
0'Les
ve

6'98¢
00
00
6'98Y
00

]
auoz

€9.€
v'sS
0'6eT
6718
00

y'ori
1A%
6'G8
V's
00

B8'62C
00
1'esh
L'9L
00

v
8uoz

|eyo} puelio
%S1<

%S1-01
%016

%S

1|0
%SGL<
%S1-04
%0L-G
%S

1|10y
%Sl<
%SG4-01
%01-G
%S

(USV%)
AiobBayen

-1~} JO se ‘opelojo) ‘pjoy [e0d Jassawos ‘sauobejes yse o) paubisse guQ

sanuUNOD Iy

UoS|UUNY

eneq

Auno)

L 9jqe]



5 -v abed

6'G64E
SPell
€196
| &A34
116

12584
6'906
L'¥19
L'€9¢C
8

01eel
0818
'Lve
g6yt
G99t

SaU07Z IV

-4 ybnosy) v s8U0Z 202 JO) pajuesald st ejeg “snoulwnjiq pue ajqeuiw-punosBiepun st |e0d |1V

v'is
00

01t
L'tS
L9t

gty
00
0t
Sve
e

9lE
00
00
€62
€8

E|
euoz

0'lce
0L
L'e8t
9'¥0t
DR 4

L'¥ve
oLe
1oLl
oLy
L0

9L
00
oGt
9'LS
L't

3
auoz

9'Lv8
5’859
989}
8t
St

S'0LS
o'svy
9641
S'S
o

biLe
GEle
(414
€L
't

a
auoz

€68y
%)
L1182
9644
8'82

A 74
vl
1474
206
882

€622
9y
€6t
v'se
00

o)
suoz

€'9801
9'ee8
§'SEe
9'6Z
L't

5665
1813 4
209t
€6l
L't

6'98¥
£Gor
£'6L
£'9
00

g
euoz7

£9.¢
€Zst
£6L
1°001
9ty

yort
9L
6'9C
L9L
tAl3 4

8'62C
9061
¥'es
| 4 X4
vE

A4
8uoz

[ejol puet
Yri<
uri-L

ULse
UsSee?

1oy

Y ¥ic
Yyvi-L

¥ .lGt
ysetee

€0y
Hric
Yri-L
¥.LGE
ysete

Kiobaje)
SSaWOIY |

“SUO} HOYS 4O SUOIIW U} ‘g6-}-1 JO SE ‘0pelojo) ‘plal [B0D 19SIaW0S ‘sali06ajeo ssawoIy) 0} paubisse gyQ

s9uUNOD IV

uos|uUNY

elnag

Aluno)

‘89lqe ]l



*

-
-

9 -V abey "4 ybnouy; v seuoz |20 Joj pejuasaid s ejeg ‘snoununjiq pue 8jqeuiw-punoibiapun st jeOI |1

8'E8LE ¥'i8 o’iece [+l VLY 0801 £°9.¢ |ejo] pueio

8°S6¥1L 6'GL 196 €£°0€e 9°'vve 8109 ¥'902 ¥ 0002-0001

91941 0°G6E C’ESt L'SYe 9894 | A% 1'9¢t Y 0001-005

S°92ZS G0t oL 9'q91L 0v9 [ 4™ L'EY ¥ 00S-0 s9uUNO0) |y

oyl

82581 [ X% 4 L'¥ve S0.G | WA 74 G665 yori (|27 R

¥'GE8 98 8.9 geie S¥2i T % 4 0'8L Y 0002-0001

¥'00L 80¢ 0'ecL 29¥e [591:] €91 L9 ¥ 0001008

69lE } A48 6'ES LLEL 6°GE 008 L' Y 006-0 uosiuung

L'LEEL 9/¢E 9L Vile £62¢ 6°98% 8°62¢ |eyol

€099 £l 682 [WA%} [1X174} 9862 S8l Y 0002-0001

tAIR:1 4 rA 4" A G'66 2’18 1961 008 U 000L-006G

9602 1’94 rAVAN S¥S 182 £ZL ¥z Y 0050 aeq
4 3 a o) g v AioBaren

$BUOZ |V auoz euoz auoz auoz euoz euoz wyideq Auno)

"SUOJ JOYs JO suoyiw Ul ‘g6-|-| JO SEe ‘0pelojo) ‘pjoy |20 JasIawog 'sauobajed yydap o) paubisse g4a ‘6 9iqel



[ -v 9bed

S°Z55 €101
00 00
00 00
00 00
00 00
00 00
LY 0'1€e
00 00
00 00
00 00
00 00
00 00
00 00
002 9'28¢
00 00
00 00
00 00
00 00
1z ot
€95 €004
S'€64 05
96 v'6
00 00
00 00
00 00
00 00
00 00
00 00
00 00
Y3 agyv
sauoz IV

00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
HY3  gyv
auoz

06 oGt
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
06 oSl
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 0’0
00 00
Hy3l  gyv
auoz

oSyl L29C
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
0o o
00 00
00 00
00 00
00 00
00 00
0o 00
£6EL €'EST
96 ¥'6
00 00
00 00
00 00
00 00
00 00
00 00
00 00
Y3 quv
a
Qouoz

-(4y3) S90Sl 8|qeIan0I8) pajewliss o) seldde ainby puodas (gYv) aseq aAIasal
ajqIssadoe 0} saldde suoz [eod ysea Joj eanby 1S4 "snoulwniiq pue ajgeunu-punoibiapun si 20 |y

vGLL 6861
00 00
00 00
00 00
00 00
0o 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
¥'Stt 6861
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
Y3  quv
o)
auo7Z

cie oGy
00 00
00 00
00 00
00 00
00 00
L'Y¥6 o'Lee
00 00
00 00
00 ()
00 00
00 00
00 00
6'6L 9'a9t
00 00
00 00
00 00
00 00
00 00
0c ve
9'6¢ oL
0’0 00
00 00
00 00
00 00
00 00
00 00
0o 00
00 00
Hd3 v
g
auoz

0'LL 9'6Z4
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
0’0 00
00 00
00 00
00 00
00 00
00 00
1z o€
1 4°] 696
9'vi 1'Ge
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
dd3 auv
v
auoz

et
§T< 9Z<
T8I 9Z<
191621 92«
¥Z1-48°0 92<
£8-19°0 9Z<
9'0-0¥0 92<
ov'0> 9Z<
GI< 66'GZ£Z
SZ89t 66'GZ-€2
19'45T° 66'62-¢2
21480 66'52-€2
£8°-19'0 66'GZ-£C
9'0-0¥0 66'GZ-€2
oy o> 66'GZ-€
6Z< 662202
G489l 66'22-02
19'1ST} 66'22-0Z
vZ 180 66'22-02
£9-19°0 662202
9'0-0v0 66'22-0Z
oro> 662202
G« 666Gl
G'Ze9L 66616t
19'v5Z'L 66'61-Gl
¥TL-¥8°0 666161
£9-19°0 66'61G1
9000 66'64-G1
oro> 66'61G1
nig uoiw a7
HAnYING sq7 gymig uolitN
sauobaje) Jnyng pue mg

"SUO) JOUS JO SUOH|IIL Ul ‘86-1-| JO Se
0opeIojoY ‘PIdY (800 19519WOS ‘sau0Baled Jnyins pue nig o} paubisse saAIasa) BjqeIA0D8) PBJEWNSS PUB aSBQ BAIBSA) 8]QISSaddY

elaa

Auno)

‘01 8|gqel



‘g -V 8bed

612L £'EcEl
00 00
00 00
00 00
00 00
o€ 0
zZoL €Sl
el 064
00 00
a £e
1'E A
00 00
621 ¥ve
AN £'Zes
L'El 1’92
00 00
00 00
00 10
L9 i
G4l ¥'61
9'8cl 1'6€2
L9 Ry
00 00
00 00
00 00
00 00
00 00
00 00
00 00
¥y3 gyv
S8U07Z |V

00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
0o 00
00 00
HY3 v
4
auo7

N S S A 1
00 00
00 00
00 00
00 00
o€t oS
€6 88
00 1o
00 00
00 00
00 00
00 00
ST 4
L'ey 6'1L
S'S 1’6
00 00
00 00
00 1’0o
L9 rA Y%
viL 061
6'5¢ 8965
80 £l
00 00
00 00
00 00
00 00
00 00
00 00
00 00
dy3  guv
E|
2uo7

£cle 8'6¥5
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
G0t Voe
280 €69t
Sk et
00 00
00 00
00 00
00 00
rAl €0
268  9€St
8'C oL
00 00
00 00
00 00
00 00
00 00
00 00
00 00
dy3 gyv
a
auoz

IS

*

“(4y3) seAsasal 8jqeIanodal pajew)ise o) saljdde ainby puodes ‘(gyY) ommn. aAJasa)
a|qissadoe o) sajdde auoz [e0d yoea Joy ainby 1sn4 "snoulunyiq pue s|qeutw-punoiBiapun si |20 IV

90t 0'ls
00 00
00 00
00 00
00 00
00 00
6l L't
00 00
00 00
00 00
00 00
00 00
00 00
LT 6Lt
00 00
00 00
00 00
00 00
00 00
00 00
ve LS
9¢ R 4
00 00
00 00
00 00
00 00
00 00
00 00
00 00
HY3 ayv
o)
euoz

£09C 8'veS
00 00
00 (O]
00 00
00 00
00 00
069 PEYAS
£l 68l
00 00
00 00
00 00
00 00
00 1’0
ARk | S AV 4
1’9 9'tl
00 00
00 00
00 00
00 00
00 1o
Lot 86}
90 9l
00 0’0
00 00
00 00
00 00
00 00
00 00
oo 00
Hy3 v
g
euozZ

Sy G'L
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
v €T
Ve rA
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
Y3 8Yv
v
euoz

G«
5289’1
19162}
$TL¥8°0
£8°-19°0
9'0-0¥'0
ov'0>
§<
SZ89')
19°1-6T°1
¥Ti¥80
€9-190
9'0-0v0
oro>
XA
S5'C89'l
19454
$Z'1-48°0
€8-19'0
9'0-0Y0
0r'0>
§C<
G'T89'1
1946274
Y1480
£€8-19'0
9'0-0¥'0
oro>

nig uoiiy

iejoL
92<
9Z<
92<
92<
92«
9¢Z<
92«
66'GZ-€Z
66'GZ-€Z
66'G6ec€tZ
66'6C-tC
66'62-€2
66°G2-£Z
66'GZ-€Z
667202
662202
662202
66'22-0C
662202
66'Z2-0C
66'22-02
666161
66'61-GL
66'61-GL
666Gl
66'61-G1
66'61-GL
66'61Gl

QI

Anying sqqQymig woliln
seuobaje) Jnying pue mg

"SUO} HOYS JO SUOlIiW Ut '86-1-| JO se
opeJo|07) 'pleYy je09 j9s5I9WO0S ‘saiobajed Jnyns pue ng o) paubisse SaAIasal B|GEISA0I3) POJBWIISS pUB 8Seq BAI8S3 8|qISSad0Y

uosiuung

Ajunop

‘0l 8lqeL



b -v ebey

PrLZL 9'00bZ
00 00
00 00
00 00
00 00
o€ 0s
6011 £'99¢
et 06t
00 00
v €z
00 00
00 00
62t v'vZ
9'2£9 6v021
1'Ed 1’9z
00 00
00 00
00 1o
69 g'pt
929 641
1'Zes 5685
£t 304
00 00
00 00
00 00
00 00
00 00
00 00
00 00
dy3 guv
S2UO07Z |1V

00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 0’0
00 00
00 00
00 00
00 00
00 00
HY3 v
auoz

ZezL €502
00 00
00 00
00 00
00 00
0e 0’6
€S 8’8
00 10
00 00
00 00
00 00
00 00
S (%4
PAA 698
S'G 1’6
00 00
00 00
00 10
L9 FAN
PiL 06l
6SE  B6S
8'0 £l
00 00
00 00
00 00
00 00
00 00
00 00
00 00
H43  g¥v
auoz

DIA] S AR ]
00 00
00 00
00 00
00 00
00 0o
00 0o
00 00
00 00
00 00
00 0o
00 00
S0t L'oe
2802 £'G9E
St e
00 00
00 00
0o 00
00 00
(ALY €0
S8CC  V.I0Y
'8 1413
00 0o
0o 00
00 00
00 00
00 00
0o 00
00 00
Y3 HYv
a
|auozZ

oovL  66¥Z
00 00
00 00
00 00
00 00
00 00
6L 1€
00 00
00 00
00 00
00 00
00 00
00 00
VBEL  9'0ET
00 00
00 00
00 00
00 00
00 00
00 00
ve LS
9z ¢v
00 00
00 00
00 00
00 00
00 00
00 00
00 00
Y3  gyv
2
euo0z

STL¥ 8666
00 00
00 00
00 00
00 00
00 00
L'E9t EY5E
DR 68l
00 00
00 00
00 00
0o 00
00 10
1'6€C  9'G1S
1’9 9l
00 00
00 00
00 0o
00 00
0c 9t
L6y 8°'l6
90 9l
0o 00
00 00
00 00
0o 00
00 00
00 00
00 00
Y3  guv
auoz

S'SL L'EEL
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
i €Z
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
e 9t
1% 2°] 6'96
9vt L'se
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
H43 gV
v
auozZ

§Z<
GZT89})
19162}
YZL-¥8°0
£8°-19°0
9'0-0¥'0
or'0>
§'e<
G'ZH9'lL
L9162t
PL-¥8°0
£€8-19'0
9'0-0Y 0
oro>
G«
5Z89t
19162t
P’ L-48°0
£€8°-19°0
9'0-0v0
oy 0>
§Z<
ST89L
19°16T'4
¥ L1980
€9-19°0
9°00v0
or'0>

mg uoli
Anying sqqumig uonin
sauobajen inyins pue mg

[ejo pues
92«
9Z<
92«
92<
92«
9Z<
9Z<

66'62-€C
66'6C-€Z
66'62-€2
66'6Z-€Z
66'GZ-£C
66'GZ-tC
66'GZ-¢C
66¢22-02
66°22-02
6622-02
66°¢2-0C
6622-0C
66°22-0Z
66°C2-0C
66'61-Gl
66°6L-GlL
66'61-G1
6661-G1
66°61-G1
66 61-Gl
66616l

a7

“SUO} Joys JO suoljiw ut ‘g6-L-| Jo se
0peJoj0D P9l 1RO jasIBWOS ‘sauobaled Jnyns pue nig o} paubisse soAIasa) 9|qBI9A0D8) PAJBWIISE PUB BSBQ 9AIIS3) B|GISSBIIY

"(4Y3) saniasal sjqeian0al pejewse o) seydde einby puoseg ‘(gyy) eseq aAsasal
9|gissadde 0} saljdde euoz [eod yoea Joj 8anBy jsii4 "snoulwnyiq pue 8jqeulw-punciBiapun si |eod |y

S3NUN0Y |1y

Auno)

‘0l alqeL



- -»

o/ -V abey "(4y3) sensesel ojqeianodal pajewnse o) sejjdde enBy puoses (guy) ommn.oZomE
9|qisseooe 0) sel|dde 8uoz [202 Yo Joj 8INbY JS14 “Snoujwnyg pue 8|qeunu-punoiBiepun si €09 |1y

99221 2'6£61 00 00 CEZL €502 S9SY ST TV 66K OPLP  68ES 96, LEEL [2j0] pueis
6'SS ree 00 00 v'Si 96z 14 €0 00 00 i ol 00 00 %S 1<
e rese 00 00 R 74 iy YA AN Y 7] T 02 6% TSy 9'yS 606 %S1-08
41V Y ocyl 00 00 oLe 9'1S oSt  6¥L ¢£uI9 T Loy 9esy 11z A %01-5
yzeL €82 00 00 zzs o'l8 00 ze reL 8CEL ¥} ¥ 00 00 %S> s8puUnoD |y
rizL 5208 00 00 FFLL ZO08L  6lE  B6YS  g90E 0'ls £0%Z  6¢9 Sy s'L g0}
8'SS re 00 00 ¥'ci 96z ¥'6¢ €0 00 00 N} 8 00 00 %Sh<
g'sze S191 00 00 942 Vi S0z I TH - 02 6y sy Sy <L %S1-0)
562 2685 00 00 oe 9IS &l Py  ¥ez o6y 626 9P 00 00 %015
9ty S 00 00 ey 6L 00 Te 00 00 ri ¥ 00 00 %S> vosfUUNY
T'55S £ L1204 00 00 06 0'sL orL 1792  o9lL  688L  8EIZ Oy (N ¥ 95z} 1|0y
00 00 00 00 00 00 00 00 00 00 00 00 00 00 %Si<
SIS 658 00 00 00 00 St Y4 00 00 00 00 105 res %S1-0)
6Ly 9'0t9 00 00 00 00 LEYk 2092 68 Te9 €2 0GP 9 ¥4 ey %015
8.8 8051 00 00 06 oSl 00 00 oL g¢tL 00 00 00 00 %S> elleg
¥y3 ayv Y3 84V W3 gyvV HY¥3 84V ¥Y¥3  g¥v  y¥y3 NV HY3I 8y
4 3 a ) g v (usve)
SOU0Z IV euoz euoz euoz auoz suoz euoz Aiobajen Auno)p

"SU0) HJOYs JO suof|ur Uy
'86-1-1 JO S€ 0peIoj0D 'PidY [E0O J9SIBWOS ‘SaU0BBIED YSE 0) POUBISSE SAAIBSE) B|qRIOA0DD) Pejelunse pue eseq 6AJOSa) BIQISSBI0Y  °|| aqe)



11 -v ebey ‘(4y3) senseses ejqeianoses pojewse o) seidde einBy puodes (gyY) 8seq eAlessl
8|qIssadoe 0} sejidde euoz |20o yoea Joj @inby 1S4 ‘SnNOUILINYIG pUB BjqBUIW-PUNOCIBIBPUN S| |BOD (1Y

S'SLZh 9'00¥2 00 00 - Zezk £'60Z TLiSt STUB V'ivL  66¥YC  STLY 8666 9'6L L'EEL |ejol pueio
8L rA %] 00 00 961 0'9e €09 0159 681 £'9¢ ¥6¥e  6'v6L 9'.Z 0'es Ui
8'€0S 0'6%9 00 00 901 €6l 6'96 Sl9L  zZeTt 9ElZ ezt 9v o'sr 1’08 Y ¥i-L sefunod iy
612, £'eeel 00 00 LrLL T061 vcie  86¥s  90¢ 0'lS €092 9'ves Sy Sz e}
8'6EP L '€98 00 00 9'Gi 092 0S¥ ¥iEr 00 00 Z6LL  968¢ 00 00 Yric
1282 ToLy 00 00 S'86 roL ¥'.9 €CL  90¢ 0'1S 1’18 ZSEl 4 4 SL Uyi-L  uoswung
9'€SS L0 00 00 06 (1341 gvbk 1292  ¥9LL 6961 rAAY AN VY7 4 VL 9'62Z1 e10)
0zt 804 00 00 00 00 150 +1 4 A o o ¥ 4 68} £9¢ 0L £'s0¥ 912 0'ts Y Pi<
9122 1'69¢ 00 00 06 oGt S'62 A 4 916 9zZ9L  0CF 1'69 Ger 9'zL Uel-L elag
HY3 g4V Hy3 v d¥43 84V HYM3 g¥v  M¥3 Qv ¥y3  gyv HY43 gdv
4 3 a o) g v Aiobajed
sauoz7 iy auoz 8uoz euoz auoz auoz 8uoz SSaUNOY | Aunon

"SUO} HOYS JO SUON|IW Ul ‘g6-- JO S
0peJ0joD ‘Pj3Y 802 19519W0S ‘sal0bajed ssaunoly} 0} paubisse SaAIasal 8|qeIan00a) POJBWNSa PUB aseq BAIasa) 9|qIssaddy  °Z| ajqe]



I ~

21-v 8bed (4H3) seAlesal 8jqrIan0I8) pejewfise 0} sejdde ainby puodses (gyv) eseq eA9sa)
8|qissadoe 0) sa||dde euoz jeoa yoea Joj aunby Jsn4 "snoujwnyqg pue siqeulw-punosBiepun si 1202 |V
rsizL ¥'0681L 00 00 TEL  €S0T  TUSY STl 69FL  66¥C STLY 968Y  OGL LEEL [e10] puel9)
9009 L67LL 00 00 9'te 195 S8L} 8%  6SL VOEL €99  §T9  TOY teL Y 000Z-000
6rLY €109 00 00 969 601  O'16) S'8EE 92 2’08 VEYL L2089 ocy ¥ 0001-005
6661 S't9t 00 00 6€Z 66 e TISE  veL 136 1'€9 962k B9 g Y00S0  sepunod jiv
oz LELg 00 00 Pl Z06k ETE g6 90t 0’15 09z 97 Sy Sl =0y
861 T665 00 00 €0t 905 €Ll S60Z  v¥l 0'¥2 99Sk  ZEIE V) 6 ¥ 000Z-0001
LS8z 061G 00 00 vi9 £20L €5} 80K T Fix:]} 87 €Y L) ¥4 Y 0001005
S9kl 1502 00 00 vze v'LE s v'66 0§ €8 962 €15 o Le ¥ 005-0 uosjuung
¥'ESS £LL04 00 00 06 0t :§ 44! 179z €91l 686k 0T OGSy LML 9'5Z1 oy
8082 9055 00 00 £e S'G z19 £ELL S0 1'g0L  L60F  €6¥Z  L'S¥ ¥'oL % 000Z-0001
z68l €'89¢ 00 00 £ V] L'es L'l6 £ 817} 0'69 vest 80z Loy ¥ 0001-005
¥'e8 y'esL 00 00 S ve 00 FNT ¥'El Lz £'ee £eL zs 16 ¥ 0050 elsg
Hy3 auv Y3 gV HY3  gdv ¥y3 BHY HY3 Hdv  "Yd3 gdv ¥yl gyv
E| a 0] v foberen
sauoz iy 8uoz euoz7 8uoz eauoz eauoz euoz7 yideq Auno)

*SUO} HOYS JO SUOj|jiw W
‘86- -1 JO Se 0peIojo) 'PIdY |B0I JasIoW0S ‘seuobajed yidep o) paubisse seAIasal 8]qBIOA0D8] PJBWIIS PUR BSEQ 8AI9SA] 9|qISSaITY

‘tl QlqeL



