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EXECUTIVE SUMMARY 

The Colorado coal industry will face increasing competition from other 
coal-producing states and from foreign coal producers in coastal 
geographic markets. Production is forecast to increase from 16.5 million 
tons per year (mtpy) in 1984 to 20.2 mtpy in 2004 at an average rate of 
about one percent per year. Direct employment is forecast to increase 
from 2,585 miners in 1984 to 2,696 miners in 2004, an increase of 4.3 
percent. 

A total of four coal-producing scenarios were developed on computer-linked 
spreadsheets. Changes may be made rapidly, reflecting changing 
conditions, and acquisition of additional data with the passage of time. 
The linked spreadsheet method is simple, yet could be refined to the point 
of estimating demand for coal from a specific mine. 
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PREFACE 

The forecast of Colorado coal production and employment is based on 
extrapolation of historical Colorado coal consumption and distribution 
within the geographic market for Colorado coal. The forecast is 
demand-driven and hinges on app 1 i cation of rna rketshare to quantify trends 
pertaining directly to Col ora do coa 1 production. The forecast data are 
production destined for di stri buti on to market and do not account for 
exchanges in or out of stockpiles or coal used at the mine. Many 
conclusions, opinions and some text material are abstracted from 11 Analysis 
of the Colorado Coal Industry 11 (Rushworth, 1984). Various statistical 
methods were used to analyze consumption, distribution and marketshare of 
Colorado coal~ Historical data, statistical methods and results are 
presented in this report. The methods used are simple and are designed to 
allow the interested reader with access to spreadsheet or business 
graphics software to duplicate, review or modify results to suit. 

A method with fl exi bi 1 i ty was sought si nee markets change constantly and 
modification will be required. Forecast modification is described in 
Appendix A. The six years of study, 1978 through 1983, were a time of 
dynamic change and shifting rna rkets. Projecting trends based on these 
data is fraught with uncertainty. 

Two key assumptions are built into the study: 

Reserve availability 
Continued relative cost differential 

Reserve availability is critical to sustaining production. Although coal 
resources are plentiful in Colorado, economic reserves in changing markets 
are more rare; furthermore, economic surface-minable coal is rapidly 
becoming scarce. Surface-minable coal properties are available and it is 
assumed that they will continue to be available for the term of the study. 

Continued relative cost differential assumes that the changes in coal 
prices observed between 1978 and 1983 will continue. In other words, if 
external factors raise or 1 ower relative coal prices of one producer with 
respect to all others, marketshare will decrease or increase accordingly. 
Cost factors affecting Western Coal Province producers, but not Eastern or 
Interior Coal Provi nee producers will reduce the marketshare of western 
coal. Transportation costs are one such factor. Limited competition 
raises transport costs for western producers at a rate above that 
experienced in full transport competition. 

Colorado, specifically, will be subjected to increased royalty payments on 
Federal coal that will not apply equally to most other western coal 
producing states. Royalty payments on pre-1976 leases will increase from 
about $0.15 per ton to 12.5 percent of selling price of surface-mined coal 
and eight percent of underground-mined coal (Colorado Coal Committee, 
1981 ). Higher cost coal will pay substantially more fees than coal mined 
by 1 ow-cost producers. If 1 eft unchanged, this roy a 1 ty payment increase 
will serve only to reduce marketshare of a significant volume of Colorado 
co a 1. 
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Errors may interfere with the accuracy of the forecast through mistakes in 
logic, construction of a database, errors in statistical analyses or 
typographical errors. Errors are certain to exist and we would appreciate 
being informed of these as they become known in order that errata sheets 
may be distributed to recipients of the report and/or data disks. 

Data were available for a six-year period and considerable variation among 
coal products led to the decision to aggregate coal products in most 
geographic markets. Statistics run on a market region apply equally to 
all coal products; for example, the real demand for industrial coal 
products will not fall ow the trend for the steam coal products. This 
error was thought to be small since demand for steam coal far outweighs 
demand for other coal products in most markets. 

No effort was made to deseasonalize data. It is apparent from data 
pertaining to net generation by fuel source, Section 2, that fuel 
switching affected the steam coal market. Years with high rainfall or 
high reservoir storage from previous years allows many utilities within 
the market region of Colorado to switch from coal to hydropower. 
Similarly, when nuclear power is available it is produced. Therefore, a 
more sophisticated analysis would examine trends in climatic conditions, 
average rainfall, heating degree-days and coo 1 i ng degree-days, adjustment 
for fuel-switching and electricity sales between utilities and create a 
base demand for steam coal. In addition, data are available by quarter, 
but are presented in this report on an annual basis, or in the case of 
1983, annualized from the first three quarters. Higher degrees of 
confidence will be attained with more data points. 

There is an underlying problem with using calendar-year coal data. Coal 
use is seasonal and the calendar year cuts through December and January of 
two different winters. A far better approach would be to establish a coal 
production year, perhaps running from October to October. The effect of 
seasonal changes for a complete cycle of seasons would be better reflected 
in production and distribution of coal within such a coal production year. 

All databases used are in the public domain, however, discrepancies 
exist. A full discussion of problems in Federal coal data is available in 
11 An assessment of the quality of selected EIA data series 11 (EIA, 1984). 
For example, in 11SHA records production is understated and, hence, 
productivity overstated relative to other EIA reports and State data. No 
adjustments were made. Coal distribution data were obtained from EIA 
records, and corrected with data from the New Mexico Energy and Minerals 
Department. Distribution data by county were obtained from the State 
Department of Mines up until 1980 then estimated from Colorado Geological 
Survey sources through 1983. Errors in any one of these sources are 
compounded when combined and there is no method of accounting for 
discrepancies. 
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The premise of the study is that a relationship exists between total coal 
demand and total coal consumed from a particular source. In the 
short-term, this appears valid, however, projecting data from six years on 
to a 20-year period is an error in logic which is unavoidable. The intent 
of these statistical studies was to avoid using coal producer/consumer data 
which may by over-optimistic and laden with good intentions. Not all 
producers will operate at 100 percent capacity or even approach it. It is 
unfortunate that some producers must fail as markets change. 

Finally, simple mathematical errors or typographi ca 1 errors may exist. To 
reduce this possibility the Base Case was done entirely by hand then 
checked with the computer rather than the other way around. Close 
agreement was found. With regards to precision and accuracy that estimate 
is left to the user. There is no guarantee that production computed to the 
thousands of tons will coincide with what will occur. Rather, the forecast 
data should be considered as the midpoint of an error range which, 
unfortunately, can not be ascertained except from an historical viewpoint. 

The following disclaimer applies to this forecast, and in the case of data 
diskette sales must be signed by the purchaser: 

These spreadsheets have been verified with respect to the 
given numerical examples. The user accepts and uses these 
program materials at his own risk, in reliance solely upon 
his own inspection of the program materials and without 
reliance upon any representation or description concerning 
the program materials. 

Neither the Colorado Geological Survey nor the authors make 
any express or implied warranty of any kind with regard to 
these data, including, but not limited to, the implied 
warranties of merchantabi 1 i ty and fitness for a particular 
purpose. Neither the Colorado Geological Survey nor the 
authors shall be liable for incidental or consequential 
damages in connection with or arising out of the furnishing, 
use or performance of these program materials. 

Computer-based spreadsheets are a powerful tool in forecasting co a 1 
production and employment for the State. With appropriate modification, 
market studies of a mine, or group of mines, may be able to identify growth 
markets for a particular coal product. A Delphi analysis of various users' 
forecasts will be published if sufficient numbers are returned to the 
Colorado Geological Survey. 
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Section 1 

1.0 CONSUMPTION OF COAL 

The Industrial Revolution of the United States brought major changes in 
choice of fuels. As fuel-wood depleted and exacted higher prices in the 
mid-1800's coal was seen as more desirable. Concurrent improvements in 
technology permitted coal to gain marketshare and find new applications. 
The emergence of electricity as an energy source was fueled increasingly 
by coal. In the early 1900 • s petroleum gained advantage over coal due to 
underpricing and overproduction. Petroleum maintains numerous advantages 
over coal due to physical characteristics, and, generally, fewer 
externalities in uncontrolled combustion in the form of pollution. 

Despite production increases, mainly due to increased demand from World 
War II, the decline of coal continued relative to other energy sources. 
Only a series of disruptions in the supply of petroleum changed the trend 
in marketshare of coal in the national energy mix. The convenience and 
relative low cost of petroleum created a commitment to petroleum and 
natural gas to the extent that 77 percent of the 1973 energy consumption 
was met by these sources. The reliance of the United States on petroleum 
and natural gas had exceeded the domestic ability to produce at cost 
relative to foreign sources. As a result, foreign sources gained market 
power and the resulting price structure stopped the trend of increasing 
reliance on petroleum. Table 1-1 lists trends in consumption of energy by 
source from 1949 to 1983. 

Project Independence, a Federal initiative to relieve reliance on foreign 
energy sources, was implemented to shift from petroleum to coal and 
nuclear as a method to increase the marketshare of domestic energy 
sources. Most projections of energy use ignored price elasticity of 
demand and assumed that demand for energy was independent of price. 
Starting in 1973, conservation became a major force in decreasing the rate 
of growth in petroleum and natural gas demand. 

The Power Plant and Industrial Fuel Use Act of 1978 created disincentives 
for petroleum combustion in electrical generation. Coal gained 
marketshare more rapidly as its relative cost versus petroleum decreased. 
Restrictions on use of natural gas were eliminated as part of the Omnibus 
Budget Reconciliation Act of 1981. Coal cannot displace petroleum and 
natural gas entirely. For example, coal will never again be a significant 
fuel in residential applications. In transport, coal may potentially 
regain use as railroad and steamship fuel, but in no other practical 
applications. Coal is best used in large baseload plants such as in 
electrical generation, steelmaking and significant industrial 
applications. Continued growth in coal will be mainly due to growth in 
the electrical generation market. Table 1-2 lists source of fuel for 
electrical generation from 1949 to 1983. Table 1-3 shows the average cost 
of fuel delivered to electric utilities from 1973 to 1983, and Figure 1-1 
shows these data graphically. 
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TABLE 1-1 CONSUMPTION OF ENERGY BY SOURCE, 1949-1983 
(modified from UA 1984b) 

Total 
Charlie 

from 
Wood and Net 1m porta or Energy Previoua 

Coal• Natural Gaa Petroleum 1 Hydropower ' Nuclear Power Geothermal • Wute • Coal Coke Co1111umption Year 

~a- Million ~·- Trillion ~a- ~8- ~a- ~·- ~a- ~a- Thouaand ~a-
dnllion Short dnllion Cubic dnllion Million dr11lion Billion dr1llion Billion dnllion Billion dnllion Billion dnllion Short dnllion 

Year Btu ToiUI Btu Feet Btu Barrels Btu kWh' Btu kWh• Btu kWh• Btu kWh' Btu Toru1 Btu Peroent' 

1949 12.60 483.2 6.15 4.97 11.88 2,104 1.46 96.4 0 0 0 0 (') (') -0.01 . 269 31.08 

1950 12.89 494.1 5.97 577 13.32 2,357 144 102.7 0 0 0 0 (') (') (') 40 33.62 8.2 
1951 13.20 605.9 7.05 6.81 1443 2,561 145 106.6 0 0 0 0 (') (') -0.02 -865 36.11 74 
1952 11.84 454.1 7.55 7.29 1496 2,661 1.50 112.0 0 0 0 0 (') (') • O.oJ . 479 35.83 . 0.8 
1953 11.87 454.8 7.91 7.64 15 56 2,774 144 111.6 0 0 0 0 (') (') -0.01 . 363 3676 26 
1954 10.17 389.9 8.33 805 15.84 2,831 1.39 114.0 0 0 0 0 (') (') -0.01 -272 35.73 . 28 
1955 11.62 447.0 900 8.69 17 25 3,086 1.41 120.3 0 0 0 0 (') (') -0.01 . 405 3917 96 
1956 11.72 456.9 9.61 9.29 17.94 3,212 1.49 129.8 0 0 0 0 (') (') . O.oJ . 525 40.75 40 
1957 11.14 434.5 10.19 9.85 17.93 3,215 1.56 137.0 0 0 0 0 (') (') -0.02 . 704 40.80 0 I 
1958 9.83 385.7 10.66 10.30 18.53 3,328 163 146.9 (') 0.2 0 0 (') (') -0.01 . 271 40.65 . 0 4 
1959 9.79 385.1 11.72 11.32 19.32 3,477 1.59 144 7 1'1 0.2 0 0 ('I 1'1 -0.01 -337 42.41 4 3 

1960 9.78 398.1 12.39 11.97 19.92 3,586 1.66 154.0 0.01 0.5 1'1 0 (') 0.1 -0.01 -227 43.75 3.2 
1961 9.58 390.4 12.93 12.49 20.22 3,641 168 1578 0.02 1.7 (') 0.1 (') 0.1 -0.01 -318 4441 I 5 
1962 9.86 402.3 13.73 13.27 21.05 3,796 1.82 172.6 0.03 2.3 (') 0.1 (') 0.1 -0.01 . 222 46 48 4.7 
1963 10.36 423.5 14.40 13.97 21.70 3,921 1.77 169.1 0.04 :u (') 0.2 1'1 0.1 . 0.01 . 298 48 27 3.8 
1964 10.91 445.7 15 29 14.81 22.30 4,034 1.91 182.3 0.04 3 3 (') 02 (') 0.1 . 0.01 -421 6044 4.5 
1965 11.51 472.0 15.77 15.28 23.25 4,202 2.06 196.8 0.04 37 1'1 02 (') 0.3 . 0.02 . 744 52.62 43 
1966 12.08 497.7 17.00 1645 24.40 4,411 2.07 199.0 0.06 5.5 1'1 0.2 ('I 03 -0.03 -1,006 56.59 57 
1967 11.85 491.4 17 94 17.39 25.28 4,585 2.34 224.6 0.09 7.7 0.01 0.3 (') 0.3 -0.02 -618 5760 34 

1--' 1968 1227 609.8 19.21 18.63 26.98 4,902 2.34 2252 0.14 12.5 0.01 0.4 (') 0.4 -0.02 -698 60.94 6.0 
I 1969 12.31 616.4 20.68 20.06 28.34 5,160 2.66 254.5 0.15 13.9 0.01 0.6 (') 0.3 -0.04 . 1,456 64.12 5.2 N 

1970 12.19 523.2 21.79 21.14 29.52 5,364 2.65 252.9 0.24 21.8 0.01 0.5 (') 0.4 . 0 06 . 2,325 6636 35 
1971 II 54 501.6 22.47 21.79 30.56 5,553 2.86 273.1 0.41 38.1 0.01 0.5 (') 0.3 -003 -1,335 67 82 2.2 
1972 12.01 524.3 2270 22.10 32.95 5,990 2.94 283.6 0.58 54.1 003 1.5 1'1 0.3 . 0.03 -1,047 7119 5.0 
1973 12.90 562.6 22.51 22.05 34.84 6,317 3.01 289.7 0.91 83.5 0.04 2.0 (') 0.3 -O.DI . 317 74.21 4.2 
1974 12.60 558.4 21.73 21.22 33.45 6,078 3.31 316.9 1.27 114.0 0.05 2.5 (') 0.3 0.06 2,262 72.48 . 2 3 
1975 1260 562.6 19.95 19.54 32.73 5,958 3.22 309.3 1.90 172.5 0.07 3.2 (') 0.2 0.01 546 70.48 -28 
1976 13.52 603.8 20.35 19.95 35.17 6,391 3.07 295.5 211 1911 0.08 3.6 (') 0.3 (') . 4 74.30 54 
1977 13.85 625.3 19.93 19.52 37.12 6,727 2.51 241.0 2.70 250.9 0.08 36 0.01 0.5 0.02 588 76.21 2.6 
1978 13.71 625.2 2000 19.63 37.97 6,879 3.14 303.2 3.02 276 4 0.06 3.0 (') 0.3 013 5,029 78.04 24 
1979 14.98 680.5 20.67 20.24 37.12 6,757 3.14 303.4 2.78 255.2 0.08 3.9 0.01 0.5 0.07 2,534 78.84 I 0 

1980 15.37 702.7 20.39 19.88 34.20 6,242 3.12 300.1 2.74 251.1 0.11 5.1 (') 0.4 -0.04 . 1,412 7590 . 3 7 
1981 15.86 7326 1993 19.40 31.93 5,861 3.11 297.1 3.01 272.7 0.12 5.7 (') 0.4 . 0.02 -643 73.94 -2.6 
1982 15.29 706.9 18.51 1800 30.23 5,583 3.59 343.1 3.11 282.8 0.10 4.8 1'1 0.3 . 002 -873 70.82 -U 
1983" 15.85 735.4 17.43 16.95 29.98 5,542 3.86 368.3 3.22 292.1 0.13 6.1 (') 0.4 -0.02 . 630 70.45 -05 

• Bituminous coal, subbituminous coal, lignite, and anthracite. 
1 Refined pe~~oleum l'roducts supplied including natural gas tant liquids and crude oil burned as fuel. 
1 Electnc utlhty and mdustrial generation of hydropower an net electricity imports. 
' Consumed by electric utilities. 
1 Wood_, refuse, and other vegetal fuels consumed by electric utilities. Converted to Btu by applying national averst:e heat rates for f088il fuel steam electric plants. Data do not include the 

consumfctlon ofwood-der1ved fuel (other than that consumed by the electric utility industry) which amounted to an estimated 2.2 quadrillion Btu in 1981. This table excludes small quantities of 
energy orms for which consistent historical data are not available, such as solar energy obtained by the use ofthermal and photovoltaic collectors; wind energy; and geothermal, biomass, and 
waste energy other than that consumed at electric utilities. 

• See Explanatory Note L 
'Percent cha05:e calculated from data prior to rounding. 
• Less than 0. 5 i\uadrillion Btu. 
' Less than 0 05 bi lion kWh. 

•• Preliminary. 
Note: Sum of components may not equal total due to indetJndent rounding. 

E Sources: See sources for Tables 35, 66, 73, 78, 84, 86, and lA estimates for industrial hydropower, and conversion factors in the Units of Measure, Conversion Factors, Price Deflators, and 
nergy Equivalents sectwn. 



TABLE 1-2 _pRODUCTION 01 LLLCTRICITY BY THE ELECTRIC UTILITY INDUSTRY BY TYPE OF ENERGY SOURCE, 1949-1983 
ii_n_Q_i_U_ i o_l! k i 1 owd tthours 

Geothermal 
Natural Nuclear and 

Year Coal Petroleum • Gaa Power Hydropower Other• Total 

1949 135 29 37 0 90 (•) 291 

1950 155 34 45 0 96 (•) 329 
1951 185 29 57 0 100 (•) 371 
1952 195 30 68 0 105 (•) 399 
1953 219 38 80 0 105 (•) 443 
1954 239 32 94 0 107 (•) 472 
1955 301 37 95 0 113 (•) 547 
1956 339 36 104 0 122 (•) 601 
1957 346 40 114 (•) 130 (•) 632 
1958 344 40 120 (•) 140 (') 645 
1959 37!; 47 147 (') 138 (') 710 

1960 403 48 158 1 146 (•) 756 
1961 422 49 169 2 152 (•) 794 
1962 450 49 184 2 169 (•) 855 
1963 494 52 202 3 166 (•) 917 
1964 526 57 220 3 177 (•) 984 
1965 571 65 222 4 194 (•) 1,055 
1966 613 79 251 6 195 1 1,144 
1967 630 89 265 8 222 1 1,214 

I-' 1968 685 104 304 13 222 1 1,329 I 
w 1969 706 138 333 14 250 1 1,442 

1970 704 184 373 22 248 1 1,532 
1971 713 220 374 38 266 1 1,613 
1972 771 274 376 54 273 2 1,750 
1973 848 314 341 83 272 2 1,861 
1974 828 301 320 114 301 3 1,867 
1975 853 289 300 173 300 3 1,918 
1976 944 320 295 191 284 4 2,038 
1977 985 358 306 251 220 4 2,124 
1978 976 365 305 276 280 3 2,206 
1979 1,075 304 329 255 280 4 2,247 

1980 1,162 246 346 251 276 6 2,286 
1981 1,203 206 346 273 261 6 2,295 
1982 1,192 147 305 283 309 5 2,241 
1983• 1,259 145 274 292 332 6 2,309 

'See Explanatory Nnte 6 
•Includes distillate fuel oil, residual fud oil (mcluding erode oil burned as fuell;Jet fuel, and petroleum coke. 
•Includes productwn from plants which consume wood, refuse, and other vege fuels. 
• Less than 0.5 billion kilowatt-hours 
• Prelimina:r 
Note: Sumo components may not equal total due to independent rounding. 
Sources: •1949 through September 1977-Federal Power Cmnmission, Form 4, "Monthly Power Plant Report" •October 1977 through 1981-Federal Energy Regulatory C'<>mmi&lwn, FPC 

Form 4, "Monthly Power Plant Report ... •19H2 and 1983-Energy Information Adminiatrat10n, Form EIA-759, "Monthly Power Plant Report." 



Utilities retain a marked ability to switch fuels from year to year and 
even quarter to quarter. The availability of hydropower cut into the 
marketshare of coal in several market regions. Despite the marked cost 
savings of coal use in the utility sector, Table 1-3, natural gas and 
petroleum are still significant fuels in electrical generation within the 
geographic market for Colorado coal. High capital costs of new plants 
prevent immediate fuel switching to save money through fuel costs. Over 
the long-term, natural gas and petroleum use will be curtailed, but 
probably not eliminated. The continued ability of utilities to switch 
fuels is essential to their flexibility and security of fuel supply. 
Dependence on one source of fuel is an unstable and undesirable 
situation. Coal will certainly gain marketshare in the electric utility 
industry, but will coexist with nuclear and hydropower, and to a lesser 
extent, petroleum and natural gas. 

1.1 Market Structure 

The coal industry is capital-intensive and can react only slowly to 
changing economic circumstances. Time-frames for decision-making applied 
to the coal industry are specified as follows: 

Short-Term 

The short-term does not allow much leeway in meeting new market 
conditions. This time period is highly inelastic since expanded 
production must be preceded by extensive mine planning and equipment 
purchases. Existing mines can increase production by either increasing 
work time or opening new working sections with under-utilized equipment. 

Mid-Term 

The mid-term response of the coal industry is observed within two to five 
years. This is about the time needed to bring a mine already in the 
planning stages online to production. Increased storage or production 
capabilities are possible within the time period. In addition, new 
workers may be hired and trained to full productivity. However, within 
the mid-term new companies may not be able to enter the market. 

Long-Term 

The 1 ong-term is a time period in excess of five years. 
reserves may be evaluated and brought into production. 
mines may be depleted and closed. The basic cost factors 
set the F.O.B. price of coal: 

.Labor 

.Transport/Transhipment 

.Capital Requirements 

.Government 

.Reserves and Reserve Availability 

New mines and 
Older operating 
of the industry 

In a competitive environment, the cost of coal will be closely correlated 
with these long-run average costs. 

1-4 



TABLE l-3. AVERAGE COST OF FOSSIL FUELS DELIVERED TO 
STEAM-ELECTRIC UTILITY PLANTSl 

Cents per million Btu 
All 

Residual Foss i 1 
Year Coal Oil Gas3 Fuels 

1973 40.5 78.5 33.8 47.6 
1974 70.9 189.0 48.2 91.4 
1975 81.4 200.5 75.2 104.4 
1976 84.8 195.2 103.4 111 . 9 
1977 94.7 219.8 129. 1 129.7 
1978 111.6 212.5 142.2 141.1 
1979 122.4 298.8 174.9 163.9 
1980 135.1 426.7 219.9 192.8 
1981 153.2 533.4 280.5 225.6 
1982 164.7 483.2 337.6 224.9 
1983 165.6 457.8 347.4 220.6 

l Data through December 1982 cover a 11 steam-e1 ectri c utility generating 
plants with a capacity of 25 megawatts or greater. From 1974 through 
1982, data include peaking units. Beginning with January 1983, data cover 
steam-electric utility plants with a capacity of 50 megawatts or greater. 

2Data through 1979 cover privately owned electric utilities in Classes A 
and B. Data for 1980 forward cover selected uti 1 i ties in Class A only 
whose electric operating revenues were $100 million or more during the 
previous year. 

3Includes small quantities of coke oven gas, refinery gas, and blast 
furnace gas. 

Modified from EIA, February, 1984. 
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FIGURE 1-1 AVERAGE COST OF FOSSIL FUELS DELIVERED TO STEAM-ELECTRIC UTILITY PLANTS 
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l .2 Coal Product and Geographic Markets 

Coal is a heterogeneous product with widely variable chemical properties 
which influence its purchase and associated costs. Product and geographic 
markets are determined by the intrinsic value of a specific coal, the 
associated transport cost and the availability of substitutes at a 
comparable price. 

1 .2.1 Product Markets 

The basic product markets of coal are: 

.Steam 

.Metallurgical (met) 

.Industrial/Specialty 

.Residential/Commercial 

The 1 argest product market is 1 ong-term contract steam co a 1 for 
utilities. Typically, coal boilers are most efficient when one type of 
coal is used exclusively. Blending of coals from several sources is 
another method of a chi evi ng a relatively homogeneous product. Tab 1 e 1-4 
shows trends in coal consumption by end-use sector from 1949 to 1983. 

Overall, the coal product market is expanding on the domestic front, as 
Table 1-5 indicates. On average, the energy contribution of coal in 
quadrillion Btu's increased marketshare 2.6 percent per year since 1973 
with respect to overall energy consumption. The marketshare of co a 1 is 
about 22 percent of the total energy consumed in 1983. In absolute terms, 
coal provides increasing increments to a presently shrinking market demand 
for energy. 

Following the 11 Energy Crisis 11 of 1973-1974 the long-term response of the 
coal consuming community was not observed unti 1 1979 or about five years 
later. Between 1979 and 1983 the marketshare of coal increased from 19.0 
to 22.5 percent or an average annua 1 percent change of 4. 3 percent per 
year. Coal use might be expected to expand at this rate at 1 east in the 
short- to mid-term until relative equilibrium is reached for all forms of 
energy and competing fuels. 
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TABLE 1-4 CU/\1 LONSUtvtPTION BY END-USE SECTOR, 1949-1983 (in millions of short tons). 

(from ETA. 19li1~--------~~--~~~----------------------------------
Industry and Miscellaneous 

Year 

1949 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

1980 
1981 
1982 
198i!' 

Electric 
Utilities 

84.0 

91.9 
105.8 
107.1 
115.9 
118.4 
143.8 
158.3 
160.8 
155.7 
168.4 

176.7 
182.2 
193.3 
211.3 
225.4 
244.8 
266.5 
274.2 
297.8 
310.6 

320.2 
327.3 
351.8 
389.2 
391.8 
406.0 
448.4 
477.1 
481.2 
527.1 

569.3 
596.8 
593.7 
625.6 

Coke 
Plants 

91.4 

104.0 
113.7 
97.8 

113.1 
85.6 

107.7 
106.3 
108.4 
76.8 
79.6 

81.4 
74.2 
74.7 
78.1 
89.2 
95.3 
96.4 
92.8 
91.3 
93.4 

96.5 
83.2 
87.7 
94.1 
90.2 
83.6 
84.7 
77.7 
71.4 
77.4 

66.7 
61.0 
40.9 
37.0 

Other 
Industry and 

Miscellaneous 

121.2 

120.6 
128.7 
117.1 
117.0 
98.2 

110.1 
114.3 
106.5 
100.5 
92.7 

96.0 
95.9 
97.1 

101.9 
103.1 
105.6 
108.7 
101.8 
100.4 
93.1 

90.2 
75.6 
72.9 
68.0 
64.9 
63.6 
61.8 
61.5 
63.1 
67.7 

60.3 
67.4 
64.1 
64.4 

Total 

212.6 

224.6 
242.4 
214.9 
230.1 
183.9 
217.8 
220.6 
214.9 
177.4 
172.3 

177.4 
170.1 
171.7 
180.0 
192.4 
200.8 
205.1 
194.6 
191.6 
186.6 

186.6 
158.9 
160.6 
162.1 
155.1 
147.2 
146.5 
139.2 
134.5 
145.1 

127.0 
128.4 
105.0 
101.4 

Transportation 

70.2 

63.0 
56.2 
39.8 
29.6 
18.6 
17.0 
13.8 
9.8 
4.7 
3.6 

3.0 
0.8 
0.7 
0.7 
0.7 
0.7 
0.6 
0.5 
0.4 
0.3 

0.3 
0.2 
0.2 
0.1 
0.1 
(') 
(') 
(') 
(') 
(') 

(') 
(') 
(') 
(') 

' See Explanatory Note 10. 
'Less than 0.05 million short tona. Quantities are included in the Other Industry and Miscellaneous category. 
• Preliminary. 

Residential 
and 

Commercial 

116.5 

114.6 
101.5 
92.3 
79.2 
69.1 
68.4 
64.2 
49.0 
47.9 
40.8 

40.9 
37.3 
36.5 
31.5 
27.2 
25.7 
25.6 
22.1 
20.0 
18.9 

16.1 
15.2 
11.7 
11.1 
11.4 
9.4 
8.9 
9.0 
9.5 
8.4 

6.5 
7.4 
8.2 
8.5 

Total 

483.2 

494.1 
505.9 
454.1 
454.8 
389.9 
447.0 
456.9 
434.5 
385.7 
385.1 

398.1 
390.4 
402.3 
423.5 
445.7 
472.0 
497.7 
491.4 
509.8 
516.4 

523.2 
501.6 
524.3 
562.6 
558.4 
562.6 
603.8 
625.3 
625.2 
680.5 

702.7 
732.6 
706.9 
735.4 

Note: Sum of components may not "''ual total due to independent rounding. 
Sources: •1949 through 1975-Bureau of Mines, Mineral,; Yearbook, "Coal-Bituminous and Lignite" and "Coal-PennBylvania Anthracite" chapters. 

•1976-Energy Information AdnnniHtration, Energy Data Report, C<KJI-Bituminous and Lignite in 1976 and Cooi-Pennsyluania Anthrocite /976. •1977 
and 197~-Energy Information Administration, Energy Data Report, Bituminous Cool and Lignite Productwn and Mine ()perotions-1977; .... 1978 and 
C.oal-Pennsylvania Anthrocite 1977; .... 1978. • 1979 through 1980-Energy Information Administration, Energy Data Report, Weekly Cool Report. •1981 
through !983-Energy Information Administration, Weekly Cool Production. 



Table 1-5. DOMESTIC COAL CONSUMPTION 
AND TOTAL ENERGY CONSUMPTION 

(in Quadrillion Btu's) 

Domestic Coal Total Energy 
Year Consumption Consumption Percent 

1973 12.903 74.212 17.4 
1974 12.596 72.479 17.4 
1975 1 2. 601 70.485 17.9 
1976 13. 519 74.297 18.2 
1977 13.848 76.215 18.2 
1978 13.710 78.039 17.6 
1979 14.983 78.845 19.0 
1980 15.373 75.900 20.3 
1981 15.860 73.940 21.4 
1982 15. 291 70.822 21.6 
1983 15.850 70.454 22.5 

(Modified from EIA Monthly Energy Review March, 1984) 

Table 1-6 shows coal consumption trends in the electric utility industry. 
Coal consumption in this sector increased steadily since about 1960. Over 
half of the nation's electrical output is generated by coal combustion. 
Si nee 1979 e 1 ectri c utilities have increased marketshare of co a 1 , in 
energy equivalents, from 46.68 percent to about 55.03 percent in 1983, 
yielding an average rate of increase of 4.2 percent per year. Coal 
consumption is most sensitive to changes in consumption by electric 
utilities. Political, environmental and economic uncertainties bearing on 
the coal industry wi 11 affect the prime consumers of coal in an uncertain 
fashion. 

Table 1-7 reflects trends in coal consumption in the industrial sector. 
In energy equivalents, coal use dropped 4.60 percent per year since 1973 
in this consumption group. Since 1979 the average decline in the 
marketshare of coal consumption is 3.54 percent per year. Included in 
this group are manufacturing, mining and steelmakers. A floor on the rate 
of decrease of coal consumption may be nearing since coal is essential to 
steelmaking and others are committed to coal by virtue of sunk costs and 
proximity of fuel supply. 

Table 1-8 lists trends in coal consumption in the residential and 
commercial sectors. Since 1979 the average rate of increase, in energy 
equivalents, in coal consumption was 1. 79 percent per year. This sector 
is most likely to be able to switch fuels to petroleum, natural gas or 
electricity and may be more sensitive to recessionary effects. Over the 
long-term, the residential and commercial sector will not be a significant 
market for coal sellers. 
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Table 1-6 CONSUMPTION OF COAL BY ELECTRIC UTILITIES 
(in Quadrillion Btu•s) 

Year Total Coal Consumed Total Energy Consumed 

1973 8.658 19.852 
1974 8.535 20.023 
1975 8.786 20.350 
1976 9. 720 21.573 
1977 10.243 22.694 
1978 10.236 23.722 
1979 11.264 24.129 
1980 12. 122 24.501 
1981 12.583 24.752 
1982 12.582 24.271 
1983 13.234 24.965 

(Modified from EIA Monthly Energy Review, March 1984) 

Year 

1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

Table 1-7 CONSUMPTION OF COAL BY INDUSTRIAL SECTOR 
(in Quadrillion Btu•s) 

Total Coal Consumed Total Energy Consumed 

3.984 31.463 
3.800 30.630 
3.602 28.343 
3.595 30.177 
3.394 31 . 021 
3.258 31.363 
3.532 32.567 
3.103 30.549 
3.109 29.208 
2.520 26. 111 
2.422 25.932 

(Modified from EIA, Monthly Energy Review. r~arch 1984) 

Percent 

43.61 
42.63 
43.17 
45.06 
45.14 
43.15 
46.68 
49.48 
50.84 
51.84 
55.03 

Percent 

12.66 
12.41 
12. 71 
11 . 91 
10.94 
10.39 
10.85 
10.16 
10.64 
9.65 
9.34 

Table 1-8 CONSUMPTION OF COAL BY RESIDENTIAL AND COMMERCIAL SECTOR 
(in Quadrillion Btu•s) 

Year Coal Consumption Total 

1973 0.259 24.147 
1974 0.260 23.729 
1975 0.212 23.902 
1976 0.206 25.020 
1977 0.207 25.375 
1978 0.215 26.084 
1979 0.188 25.810 
1980 0.147 25.654 
1981 0.171 25.246 
1982 0.189 25.638 
1983 0.193 25.523 

(Modified from EIA Monthly Energy Review, l~arch 1984) 
1-10 

Percent 

1.07 
1.10 
0.89 
0.82 
0.82 
0.82 
0.73 
0.57 
0.68 
0.74 
0.76 



1 .2.2 Geographic Markets 

Geographic markets for coal radiate from historic centers of production. 
Concurrent surges in coal consumption by utilities and expansion of the 
geographic market for coal resulted from implementation of unit trains for 
coal delivery. The limit of a geographic market is set by the 
lowest-delivered cost coal. If transportation factors are equal the low 
cost producers set the floor or base price for coal. Geographic markets 
are defined by product quality and the availability of substitutes. The 
ability to discriminate among coals on a delivered equivalent cost basis 
is the arbiter of limit on the geographic market. Coal has a relatively 
low value per unit volume compared with other bulk goods. Low transport 
rates benefit market interpenetration. 

Geographic markets change over time and may contain sub-markets for 
specialty coal or different coal products. For example, in 1978 Colorado 
steam coal was present in 11 states. However, in 1983 only seven states 
used Colorado steam coal. Table 1-9 shows the geographic change in 
Colorado coal product markets. Figure 1-2 displays geographic market 
regions of Colorado. 

Geographic markets are states which purchase Colorado coal. The basis for 
geographic market definitions are Census Regions used for data collection 
purposes by the Federal government. In turn, Census Regions designate 
geographic areas with similarities in climate, physiography, industry and 
population demographics. States within a Census Region do not universally 
accept Col ora do coal, even within the Mountain Census Region. Therefore, 
the term 11 Market Regi on 11 is applied to those states within specific Census 
Regions which consume coal from Col ora do. The fallowing market regions 
are recognized as purchasers of Colorado coal: 

East North Central Market Region 
West North Central Market Region 
East and West South Central Market Region 
Mountain Market Region 
Pacific Market Region 

Listings of states within each ~~arket Region consuming Colorado coal are 
presented in Sections 2.2.1 to 2.2.5. 

TABLE 1-9 STATE GEOGRAPHIC MARKETS OF COLORADO COAL 

Coal 
Product 1978 1979 1980 1981 1982 1983 

Steam 11 10 11 9 11 7 
Met 5 4 4 4 4 2 
Industrial 14 12 12 12 14 15 
Residential 5 6 8 5 5 3 

Total 35 32 35 30 34 27 
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FIGURE 1-2 GEOGRAPHIC MARKET REGIONS OF COLORADO COAL 
(from ElA Coa1 Distribution Reports) 
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The contraction of the Co 1 or ado steam co a 1 geographic market represents 
the greatest production loss for the Colorado coal industry. Changes in 
the steel industry reduced the numbers of met coal state geographic 
markets from five states in 1978 to two states in 1983. The industrial 
coal product and geographic market is relatively strong picking up new 
markets and gaining marketshare in a low growth market. The geographic 
distribution of low-value residential/commercial coal products is down to 
three state markets in 1983 from the peak year 1980 when the Colorado 
residential/commercial coal product was present in eight state markets. 

Presence of Colorado coal in a state geographic market may not indicate 
si gni fi cant consumption. Several state geographic markets ex hi bit quite 
variable consumption of Colorado coal. Colorado coal was present in a 
maximum of 35 product and geographic markets between 1978 and 1983. In 
1983 low demand and contracting geographic markets dropped the total 
product and state geographic markets for Colorado coal to 27. 
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Section 2 

2.0 COLORADO COAL PRODUCTION AND CONSUMPTION 

The Colorado coal market developed to serve growing industry sparked by 
discoveries of commodities such as gold and silver. Coal was required to 
replace the supply of wood used to fuel smelters, and in heating 
applications. The mining of Colorado coal originated as close to the 
source of demand as possible. Coals from the Denver Coal Region served 
the Denver area and coals from the Raton Mesa Coal Region served 
industrial centers of southern Colorado and points east. Coal mining in 
other regions developed to serve varied local interests. Table 2-1 lists 
trends in consumption of energy by source from 1960 to 1982 for Colorado. 

Throughout the history of coal mining in Colorado the ability to transport 
coal limited the market and therefore the size of mines. Spot markets and 
seasonal markets do not require 1 arge mines and their inherent 
economies-of-scale. The initial surge in coal production was met by 
numerous small operators and a few 1 arge ones. Barriers-to-entry were 
small; coal located at the outcrop required only short drifts and the lack 
of environmental regulation led to the economic extraction of easily 
accessible coal. Disorganized mining, though, leaves a legacy of present 
day externalities in the form of disrupted mining patterns, disaggregated 
1 and ownership and stringent environmental regulation due to poor past 
practice. In addition, funds from present coal production must pay to 
reclaim abandoned mines and shafts from past operations. 

Production from Col ora do rose and fell with the 1 ong-term prospects of 
alternative fuels since 1864 when coal mining was first recorded. Figure 
2-1 shows the history of Colorado coal production. Cumulative production 
to the close of 1983 was about 724 million tons. Production of coal in 
1978 met and exceeded the previous record of 12.6 million tons in 1918 for 
the first time. 

The advent of unit train service in the early l960•s allowed the 
geographic market for all western coals to expand. Col ora do production 
increased at an average annual rate of 4. 58 percent between 1960 and 
1973. Following disruptions of petroleum supply in 1973 and Federally 
mandated shifts to low sulfur fuels, the desirability of Western coals, 
including Colorado, increased. Between 1973 and 1981 production, in short 
tons, from Col ora do increased at an average rate of 15.5 percent per 
year. Slack markets and increased price competition ended the rapid 
increase in rate of coal production. From 1981 to 1983 production levels 
decreased at an average rate of 6.89 percent per year. 

Table 2-2 lists domestic Colorado consumption data by market region and 
state from 1974 to 1983. Data for 1983 are annualized from Energy 
Information Admi ni strati on reports. Coa 1 consumption data are abstracted 
from national coal consumption figures compiled by the U.S. Bureau of 
Mines and the Department of Energy (various years). 
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TABLE 2-1 CONSUt>1PTI ON OF ENERGY BY SOURCE, STATE OF COLORADO - 1960 TO 1982 (trillion Btu's). 
(from EIA 1984e} 

PPtroleum 

Natural Other Tolal Hydro- Geo- Wood N•t Total 
Aviation Diotol- Luhri- Motor Residual Road Nuclear Interst.ale 

Year Coal GIUI Asphalt late Jet K•ro- LPG• Petro- Pf'tf'<>. £>1f.><i.ric thermal and Enf'f'JO' 
G880line Gasoline Fuel Oil Power Sal., of 

(Dryl Fuel F11el ... n. cants leum leum PowPr1 Power Waste-' Commmed Electricitr 

IHO 67.5 115.0 10.2 4.5 24.4 2.8 1.6 12.6 2.3 86.5 11.8 0.5 11.9 169.2 0.0 10.4 0.0 0.0 -16.8 425.3 
1961 76.2 2109 9.8 3.3 256 9.5 13 12 3 2.2 90.0 16.2 0.4 13.7 184.3 00 8.9 0.0 0.0 -16.0 464.3 
1962 78.5 202.3 9.7 37 24.0 12.4 1.0 12.4 2.4 94.2 16.0 0.6 13.9 190.3 0.0 10.7 0.0 0.0 ·13.9 468.0 
1963 88.0 204 8 10.0 3.3 26.4 13.1 1.6 12 3 2.4 96.3 lfi.5 0.9 15.6 19R.5 0.0 IO.H 0.0 0.0 -14 8 487.3 
1964 88.7 235.9 10.0 3.3 237 15.2 3.1 15 I 2.5 98.1 16.5 0.4 16.0 203.9 0.0 11.0 0.0 0.0 -15.1 524.5 
lt65 97.1 231.4 9.3 2.8 22.9 19.5 6.3 13.4 2.5 101.5 12.9 0.1 14.9 206.1 0.0 9.8 0.0 0.0 -13.0 531.4 
1966 108.0 235 0 10.2 2.6 266 24.5 7 I 140 2.6 105.8 11.2 07 16.4 221.8 0.0 10.4 0.0 0.0 -19 I 556.1 
1967 107.0 238 9 10.6 1.9 27.4 30.9 15.5 16.9 2.6 109.8 8.7 1.1 20.3 245.6 0.0 9.7 00 0.0 -15.8 585.5 
1968 112.1 264.8 14.9 1.4 32.4 36.4 9.0 18.4 2.8 119.1 9.8 1.2 22.4 267.8 (I() 9.R 0.0 0.0 -14.2 640.3 
1969 103.7 280.9 16.3 1.1 31.9 39.1 7.2 18.7 2.5 12.5.9 13.5 2.0 23.5 281.8 00 10.4 0.0 0.0 -8.7 661! 2 
1170 114.9 291.1 19.1 1.1 30.4 42.5 4.7 17.8 2.6 137.1 9.5 2.2 22.3 289.2 0.0 13.0 0.0 0.0 -10.4 697.8 
1971 104.9 29R 3 151 LO :J6.4 43.7 3.6 19 I 2.6 145.3 100 4.7 23.4 304 9 0.0 16.6 0.0 0.0 -ll.R 713.1 
1972 118.2 31R I 16 8 1.1 40 I 44 I 3.6 22.4 2.8 157.7 12.4 3.7 25.0 329 5 11.0 12.!1 0.0 00 ·8.0 770.7 
1973 139 5 3.10 7 20 4 1.2 46.1 43.8 3.2 21.8 2.8 165.6 14.4 22 26.9 348 4 0.0 1:u 0.0 0.0 -9.0 823.0 
1974 137.4 320 4 lfi 4 1.2 51.3 41.7 1.9 19.1 2.7 161.7 19.2 1.3 29.1 345.6 0.0 14.8 0.0 0.0 -67 811.4 
1975 158.5 314.2 14.0 1.1 51.5 40.6 1.6 18.8 2.8 167.7 21.3 0.8 29.6 349.8 0.0 15.7 0.0 0.0 -7.9 830.3 
1976 184.2 30R.2 16.0 1.2 55.0 44.0 1.4 20.2 3.1 173.1 24.1 0.8 33.6 372.5 0.0 13.4 0.0 0.0 ·11 5 866.7 
1977 222.9 287.9 17.1 1.3 57.9 44.7 1.4 19.3 3.9 180.2 20.4 0.3 35.6 382.1 2.4 11.2 0.0 0.0 -23.8 882.8 
1978 2180 272.7 14.5 1.3 59.6 46.9 2 I 21.9 4.2 193.8 24.7 0.2 37.5 406 8 6.7 13.9 0.0 00 ·13 7 904.3 
1979 237.2 298.1 18.3 1.3 70.2 34.2 1.6 14.4 4.4 185.3 5.8 31.4 366.7 2.3 16.7 0.0 00 -19.0 902.0 
1980 246.4 262.8 15.1 I.Z 65.4 26.7 2.3 14.2 3.9 180.1 11.4 0.1 41.5 361.9 7.3 17.8 0.0 0.0 ·18.8 877.4 
1981 280.7 217.4 11.9 1.1 50.8 31.0 1.2 13 5 3.7 181.9 0.9 0.1 22.5 318.7 H3 14.6 0.0 0.0 .Q.6 839.0 
1982 274.1 230.9 11.5 1.0 53.R 31.4 1.5 16 7 3.4 184.4 0.1 0.1 19.1 322.9 63 17.3 0.0 -4.0 847.4 

Phyokal Unlta 

Petroleum 

Natural Distil· Other Total Hydro- Geo- Wood Net 
N v ... r Coal Gaa Asphalt Aviation late Jet Kero- LPG• Lubri· Motor Residual Road Petro- Petro- Nuclear electric thermal and Interstate 
I Gasoline Fuel cants Gasoline Fuel Oil Power Sales of (Dry) Fuel aene leum leum Power• Powe,. Waate' N ElectricitY' ------

Thousand Billion 
Short Cubic Thousand Barrelll Million Kilowatt-Houn1 
Tono Feet 

tHO Z941 188 1541 885 4194 528 Z77 3153 378 16460 1883 76 1957 3133% 0 970 0 0 -4938 
1961 3274 204 1481 652 4403 1703 235 3062 368 17128 2575 54 2236 33896 0 836 0 0 -4680 
1962 3393 195 1466 732 4118 2223 169 3096 397 17936 2545 88 2270 35040 0 1016 0 0 -4084 
1963 3794 199 1500 647 4534 2334 288 3077 397 18338 2631 141 2548 36435 0 1034 0 0 -4347 
1964 3829 229 1513 658 4065 2707 547 3771 417 18672 2630 54 2639 37672 0 1056 0 0 -4421 
1965 4204 224 1404 550 3925 3472 1108 3339 416 19321 2056 %0 2492 38101 0 938 0 0 ·3819 
1966 4727 227 1539 506 4564 4.158 1251 3496 432 20142 1788 108 2742 40927 0 998 0 0 -5587 
1967 4762 232 1594 378 4708 5474 2734 4403 427 20896 1385 159 3407 45566 0 928 0 0 -4623 
1968 49« 257 2248 282 5564 6447 1594 4824 469 22664 1555 183 3701 49531 0 944 0 0 -4166 
1969 4603 272 2456 216 5474 6927 1275 4918 416 23974 2144 308 3821 51928 0 993 0 0 -25.18 
1970 5101 282 2882 211 5212 7519 822 4710 423 26104 1507 338 3617 53343 0 1236 0 0 -3049 
1971 4600 289 2271 201 6249 7731 638 5064 435 27662 1593 702 3807 56354 0 1585 0 0 -3447 
1972 5295 310 2529 211 6883 7800 628 5949 466 30020 1966 558 4050 61059 0 1243 0 0 -2341 
1973 6296 324 3067 236 7909 7754 571 5831 456 31522 22!!6 339 4333 64304 0 1281 0 0 -2624 
1974 6494 313 2478 232 8813 7386 327 5129 437 30779 3050 188 4691 63511 0 1415 0 0 ·1967 
1975 7603 308 2111 220 8846 7187 278 5053 458 31917 3388 120 4774 64351 0 1507 0 0 ·2326 
1976 9003 302 2418 234 9439 7773 249 5445 509 32947 38.13 124 5431 68401 0 1288 0 0 -3375 
1977 10689 282 2579 251 9935 7900 255 5256 641 34312 3246 48 57A2 70205 225 1072 0 0 -6963 
1978 10576 268 2192 252 10238 8297 371 5979 688 36885 3928 31 6078 74938 6119 1343 0 0 -4011 
1979 11347 292 2750 251 12053 6047 276 3905 720 35268 929 4 5218 67422 213 1612 0 0 -5562 
1980 11974 256 2272 228 11228 4725 413 3870 641 34282 1814 II 6644 66128 667 1717 0 0 ·5523 
1981 13602 212 1791 228 8725 5494 215 3715 615 34625 136 II 3541 59095 749 1399 0 0 -190 
1982 13776 :>.'l5 1735 190 9228 5556 262 4618 561 35099 15 R 3090 60361 >69 16.'i0 0 I -1167 

'Liquefied petroleum g....., include ethane, ethylene, propani:r;::;J'Iene, bulane. but~ne, bulane-propane mixture, ethane-/.ropane mixture, and isobulan•. The 1979-I9K2 LPG dala may not be directly comparable to the pre-1979 
data due to modifications to the LPG sales survey form and an u a sampling frame. thP note8 in the LPG section c,f the echnical Documentation. 

'Include. indut¢~~- and utility production, and net imports o elt>Ctricity 
• Consumed at utilities to Ftroduce electricity. 
4 Net intersta~ sa.lee of e ectricity i~ the difference between the amounts of energy in tht> t>lectricity sold within a state I including 8880Ciated IORSeSl ond theo enPrJO' input at the eolectric utilities within the state-. Tiw net inten!ltat.e 

~~·therefore, mclude B880Ciated electrical ene~ I088e8. A positive number indicates that more t>lectricity !including &880Ciated I088eA) came into the fltate than wt>nt out of the state during thE> year; conversely, a negative number 
Indicates that more electricity (including 8.880Cia I088eSl went out oft he state than cam(• into the state. 

• Represents small, non-zero value. 
Note: Totals may not equal sum of co:fhnents dut> to independent roundinf 
Note: Doe8 n?t include wood C?nsum by the non-utility sectors. Also exc udee small quantities of other energy eources for w~ich ~~·~istt>nt historical data are not available such as: ( 11 solar t"nE>rgy obt.aint"d by the use of thennal 

and photovolt.a1c collectore; (2) wmd energy; 13) and geothermal, biom888, and waRt£> enPrgy other than that consumed at the eiK!nc ul111t1es 



FIGURE 2-1 COLORADO COAL PRODUCTION 
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TABLE 2-2 CONSUKPTION OF COAL NITHIN THE GEOGRAPHIC I'!ARKET OF COLORADO !THOUSANDS OF SHORT TONSl 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 
ANNUALIZED 

I'!ARKET REGION/STATE 172,330 191,734 210,829 245,060 234,756 282,891 299,525 297,668 303,817 303,219 

E. NORTH CENTRAL 82,975 88,876 87,292 82,730 82,273 95,039 92,724 82,661 81,474 82,222 
ILLINOIS 39,054 41 '948 41,455 38,299 38,701 42,719 42,106 36,585 36,342 36,050 
INDIANA 43,921 46,928 45,837 48,931 43,572 52,320 50,618 46,076 45,132 46,172 

W. NORTH CENTRAL 38,154 44,781 51,630 57,437 60,449 69,633 70,584 68,302 70,544 70,093 
IOWA 6,589 6,741 7,894 9,039 10,659 13,571 12,568 121127 12,705 13,342 
KANSAS 1,825 3,333 3,482 6,142 7,498 9,640 12,840 11,471 11,445 13,442 
l'!lNNESOTA 9,668 11,033 12,322 13,873 13,203 14,225 13,275 13,288 12,465 10,510 
I'USSOURI 17844 19,741 22,795 22,898 22,316 24,356 23,933 23,124 25,025 24,950 
NEBRASKA 1,786 1,733 2,274 2,725 3,461 4,929 5,029 5,349 6,393 5,593 
SOUTH DAKOTA 442 2,200 2,863 2,700 3,312 2,912 2,939 2,943 2,511 2,256 

E. SOUTH CENTRAL 1,594 1,593 1,671 1,895 1,803 2,820 3,624 3,311 3,865 4,042 
l'!lSSlSSIPPI 1,594 1,593 1,671 I ,895 1,803 2,820 3,624 3,311 3,865 4,042 

N. SOUTH CENTRAL 8,607 12,370 16,417 21,805 28,746 41,090 50,899 59,625 61,283 69,464 
TEXAS 8,607 12,370 16,417 21,805 28,746 41,090 50,899 59,625 01,283 69,404 

KOUNTAIN 34,500 37,750 46,357 55,735 53,299 65,667 71,580 74,114 77,415 71,746 
ARIZONA 3,059 3,985 7,070 8,568 a, 143 12,878 13,165 14,108 14,140 12,712 
COLORADO 7,290 8,210 9,201 10,535 10,497 13,251 13,422 13,301 13,173 12,829 
I'!ONTANA 907 1,252 2,565 3,408 3,522 3,731 3,658 3,578 2,824 2,377 
NEVADA 4,575 4,512 s, 158 5,833 3,844 4,303 4,638 5,280 6,748 6,358 
NEW KEXICO 7,686 7,422 8,096 8,888 8,834 8,702 11,032 1l,426 12,500 14,105 
UTAH 4,252 4,514 4,487 5,161 5,337 6,797 7,352 7,009 7,973 6,857 
WYOKING 6,731 7,855 9,780 13,342 13,122 16,005 18,313 19,412 20,057 16,508 

PACIFIC 6,500 6,364 7,462 8,988 8,186 8,042 10,114 9,655 9,236 5,652 
CALIFORNIA 2,184 2,136 2,526 2,986 2,572 2,735 3,128 3,069 2,827 1,301 
OREGON 149 107 259 260 277 243 1,334 1,490 1,352 118 
WASHINGTON 4,167 4,121 4,677 5,742 5,337 5,604 5,652 5,096 5,057 4,233 
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Between 1974 and 1983 coal consumption in the domestic geographic market 
for Colorado increased from about 172,000,000 tons to just over 
300,000,000 tons. Rapid growth was observed in some states such as Texas 
and Mississippi, and near static conditions were observed in other states, 
such as Illinois. 

The change in coal distributed relative to coal consumed over time 
represents a trend in marketshare. Increasing marketshare in a growth 
region for coal consumption means growth in Colorado coal production in 
absolute terms. Decreased Col or ado marketshare in growth markets 
indicates that other coals are more desirable, and although production may 
increase, growth in production levels will lag behind the rate of growth 
of the consuming region. 

In declining markets, changes in marketshare affect production relative to 
the rate of change of marketshare, the size of market and rate of 
decline. Even areas exhibiting modest growth and declining marketshare of 
Colorado coal are soon markets lost to Colorado producers. 

Marketshare was selected as the statistic for prediction of future 
production levels since it incorporates the consumer•s desire to continue 
use of Colorado coal with respect to all other coals over time. The 
geographic market for a coal is determined by the limit of the marginal 
cost of competing coal on an equivalent quality basis. Consumers have the 
choice of numerous substitutes for Col ora do coal. States that perceive 
Colorado coal as non-competitive will purchase other coals from other 
States. Where coal is under contract, changes in marketshare belie a 
trend that is not apparent given constant levels of purchases of Colorado 
coal, when the market within a state is growing. 

2.1 Sources of Data 

Figure 2-2 shows the outline of coal production districts employed by the 
DOE. These outlines correspond to price-control districts established in 
1937 and abandoned in 1943. Colorado production and domestic distribution 
is embedded in Districts 16 and 17. District 17, however, includes the 
New Mexico portion of the Raton Basin. Data supplied by the New Mexico 
Department of Natural Resources were used to correct Colorado coal 
distribution data. 

Data were aggregated from Coal Distribution reports published by the 
Energy Information Administration. Estimated distribution of New Mexico 
mines in the Raton Basin were subtracted from District 16 and 17. Using a 
spreadsheet computer program, marketshare data were developed as well as 
changes in source of coal for a particular state. Poi nt-of-ori gin coal 
consumption data are presented in 11 Analysis of the Colorado Coal Industry .. 
(Rushworth, 1984). 

Table 2-3 lists the corrected coal distribution data for Colorado by 
market region. Within each market region the individual states were 
analyzed in greater detail, and show data only for markets where Colorado 
coal was present. 
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The districts were originally established to aid in formulating minimum prices of bituminous coal and lignite. Because much statistical information 
was compiled in terms of these districts, their use for statistical purposes has continued since the abandonment of that legislation in 1943. 

District 24 is the anthracite producing district in Pennsylvania. 



TABLE 2-3 DISTRIBUTION OF COLORADO COAL TO "ARKET RESIONS BY COAL PRODUCT, 
1978 TO 1983 ITHOUSANDS OF SHORT TONSl 

MARKET REGION 1978 1979 1980 1981 1982 1983 
ANNUALIZED 

E. NORTH CENTRAL 

STEA" 60,976 70,277 70,571 65,883 63,572 63,152 
COLORADO 2,242 2,970 2,627 2,797 2,448 1,291 
"ARKETSHARE !1l 3.68 4.23 3.72 4.25 3.85 2.04 

"ET COAL 10,737 6,914 
COLORADO 8 12 
"ARKETSHAR£ !XI 0.07 0.17 

INDUSTRIAL 8,169 6,636 2,032 
COLORADO 269 7 8 
MRKETSHARE (X) 3.29 0.11 0.39 

RESIDENT/CO" 254 
COLORADO 35 
"ARKETSHARE m 13.78 

TOTAL 80,136 76,913 70,571 65,883 63,572 72,098 
COLORADO 2,788 2,984 2,627 2,797 2,448 1,319 
"ARKETSHARE 111 3.48 3.88 3.72 4.25 3.85 1.83 

W. NORTH CENTRAL 

STEA" 51,282 48,049 53,219 37,705 51,826 17,210 
COLORADO 1,484 1,754 1,552 892 543 284 
"ARKETSHARE (1.) 2.89 3.65 2.92 2.37 1.05 1. 65 

"ET 12,169 
COLORADO 908 
"ARKETSHARE !XI 7.46 

INDUSTRIAL 3,707 3,981 2,594 2,702 3,383 2,299 
COLORADO 476 410 286 252 300 110 
MARKETSHARE !XI 12.84 10.30 11.03 9.33 8.87 4.78 

RESIDENT/COl'! 61 180 253 270 27 205 
COLORADO 2 10 17 13 12 51 
I'!ARKETSHARE m 3.28 5.56 6.72 4.81 44.44 24.88 

TOTAl 67,219 52,210 56,066 40,677 55,236 19,714 
COLORADO 2,870 2,174 1,855 1,157 855 445 
I'!ARKETSHARE (1) 4.27 4.16 3.31 2.84 1. 55 2.26 
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TABLE 2-3 (CONTINUED! DISTRIBUTION OF COLORADO COAL TO NARKET REGIONS BY COAL PRODUCT, 
1978 TO 1983 (THOUSANDS OF SHORT TONS! 

EAST AND WEST 1978 1979 1980 1981 1982 1983 
SOUTH CENTRAL ANNUALIZED 

STEA" 28,398 40,004 51,214 57,669 60,440 69,275 
COLORADO 262 702 1,730 2,570 2,833 3,012 
IIAAKETSHARE !%1 0.92 1. 75 3.38 4.4b 4.69 4.35 

"ET 374 1,122 840 593 400 
COLORADO 31 210 190 173 145 
NARKETSHARE (l) 8.29 18.72 22.62 29.17 36.25 

INDUSTRIAL 1,706 3,362 2,406 4,556 4,210 4,077 
COLORADO 3 109 603 692 917 995 
"ARKETSHARE (%) 0.18 3.24 25.06 15.19 21.78 24.41 

RESIDENT/CON 
COLORADO 
"ARKETSHARE (%) 

TOTAL 30,478 44,488 54,460 62,818 05,050 73,352 
COLORADO 296 1,021 2,523 3,435 3,895 4,007 
"ARKETSHARE (1) 0.97 2.30 4.63 5.47 5.99 5.46 

COLORADO 1978 1979 1980 1981 1982 1983 

STEA" 9,108 11,577 11,583 11,592 12,102 12,101 
COLORADO 6,014 8,526 8,405 8,269 B, 154 7,607 
"ARKETSHARE m 66.03 73.65 72.56 71.33 67.38 62.86 

NET 649 1108b 888 961 359 
COLORADO 641 880 764 732 292 
"ARKETSHARE (Z) 98.77 81.03 86.04 76.17 81.34 

INDUSTRIAL 644 532 852 652 583 661 
COLORADO 431 487 708 619 529 657 
KARKETSHARE (l) 66.93 91.54 83.10 94.94 90.74 99.39 

RESIDENT/CO" 95 58 99 94 129 65 
COLORADO 28 54 94 82 120 56 
NARKETSHARE (1) 29.47 93.10 94.95 87.23 93.02 86.15 

TOTAl 10,496 13,253 13,422 13,299 13,173 12,827 
COLORADO 7,114 9,947 9,971 9,702 9,095 8,320 
KARKETSHARE <II 67.78 75.05 74.29 72.95 69.04 64.86 
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TABLE 2-3 (CONTINUED! DISTRIBUTION OF COLORADO COAL TO "ARKET RESIGNS BY COAL PRODUCT, 
197B TO 1983 !THOUSANDS OF SHORT TONSl 

IIOUNTAIN 1978 1979 1980 1981 1982 1983 
ANMUALI ZED 

STEAl! 7,710 8,609 10,980 4,837 o, 153 
COLORADO B 7 B B 18 
IIARKETSHARE <7.l 0.10 0.08 0.07 0.17 0.29 

IIET 1,570 1 ,SoB 1,464 1,384 832 859 
COLORADO 1,224 1,2" 11140 1,030 695 825 
IIARKETSHARE m n.oo 79.34 78.28 74.42 83.53 96.04 

INDUSTRIAL 2,060 770 845 3,232 3,294 3,287 
COLORADO 30 123 106 266 362 416 
"ARKETSHARE l%l 1.46 15.97 12.54 8.23 10.99 12.66 

RESIDENT/CO" 45 160 
COLORADO 2 4 
MRKETSHARE Ill 4.44 3 

TOTAL 11,346 10,947 13,334 9,453 10,439 4,146 
COLORADO 1,262 1,374 1,262 1,304 1,079 1,241 
IIARKETSHARE IIl 11.12 12.55 9.46 13.79 10.34 29.93 

PACIFIC 1978 1979 1980 1981 1982 

STEAl! 
COLORADO 
"ARKETSHARE 111 

"ET 1,443 1,648 1,730 1,367 1,403 
COLORADO 280 726 531 206 141 
IIARKETSHARE III 19.40 44.05 30,69 15.07 10.05 

INDUSTRIAL 753 804 576 655 354 1,412 
COLORADO 8 13 14 34 20 149 
IIARKETSHARE III 1. 06 1.62 2.43 5.19 5.65 10.55 

RESIDENT/COli 
COLORADO 
IIARKETSHARE m 

TOTAL 2,196 2,452 2,306 2,022 11757 1,412 
COLORADO 288 739 545 240 161 149 
IIARKETSHARE Ill 13.11 30.14 23.63 11.87 9.16 10.55 

6RAND TOTAL 201,871 200,263 210,159 194,152 209,227 183,549 
COLORADO TOTAL 14,618 18,239 18,783 18,635 17,533 15,481 
IIARKETSHARE m 7.24 9.11 8.94 9.60 8.38 8.43 
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2.2 Market Regions 

Table 2-4 lists net generation by fuel source, in million kilowatthours, 
for each market region defined in this report for 1982 and 1983. Growth 
in coal is tied closely to growth in its largest product market, steam 
coal. Within the geographic market for Colorado coal, steam coal 
consumption increased 5.8 percent between 1982 and 1983. The increase 
would probably have been higher were it not for the availability of 
hydropower which increased 7.6 percent, from 229,140 million kilowatthours 
in 1982 to 246,724 million kilowatthours in 1983. Figure 2-3 shows the 
change in net electrical generation by fuel source for the years 1982 and 
1983. All data pertaining to electrical generation from .. Electric Power 
Monthly 11 published by the Energy Information Administration ... 

2.2.1 East North Central Market Region 

The East North Central Market Region is a distant geographic market 
well-served by competing coal producing states. Tables 2-5 and 2-6 list 
consumption data for total coal, coal from Colorado and derived 
marketshare of Colorado coal for the states of Illinois and Indiana. 

Future growth in coal consumption is keyed to the region's economic 
growth. Colorado marketshare is declining sharply while total coal 
consumption is increasing slightly. This market is served by a relative 
few long-term contracts from Colorado nearing expiration. 

Between 1982 and 1983 coal used for electrical generation, expressed in 
million kilowatthours, increased 11.3 and 9.3 percent in Indiana and 
Illinois, respectively. For the two states, net use of petroleum for 
electrical generation, in million kilowatthours, declined 21 percent 
during this time, from 4,246 to 3,330 million kilowatthours. Nuclear 
power generation is up 11 percent since 1982 in Illinois. In 1983, 
Indiana produced 98 percent of its electrical requirements by coal and 
Illinois produced 65 percent of its needs by coal. Figure 2-4 shows the 
source of electrical generation capacity by fuel for the two state East 
North Central Market Region. 

2.2.2 West North Central Market Region 

The West North Central Market Region consists of the states of Iowa, 
Kansas, Minnesota, Missouri, Nebraska and South Dakota. These states are 
centrally located with respect to supplies of coal and are discriminating 
against Colorado coal in favor of other producers. Tables 2-7 through 
2-13 show consumption trends for Iowa, Kansas, Nebraska, Minnesota, 
Missouri and Oklahoma and South Dakota, respectively. Data for Oklahoma 
are shown but not included in the definition of the West North Central 
Market Region si nee the coal movement represents an isola ted minor met 
coal shipment between captive mine and user. 
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TABLE 2-4 NET GENERATION BY FUEL SOURCE--OVERALL GEOGRAPHIC MARKET KILLION KILOWATTHOURS 

MARKET REGION/STATE YEAR COAL PETROLEUI'I GAS HYDRO NUCLEAR OTHER TOTAL 

EAST NORTH CENTRAL 1983 136,912 3,330 1,223 535 28,044 NA 170,044 
1982 124,099 4,246 980 535 27,625 NA 157,485 

WEST NORTH CENTRAL 1983 117,720 583 4,631 10,405 20,146 46 153,531 
1982 110,998 634 5,961 10,047 21,219 27 148,886 

EAST AND NEST 1983 96,347 2,124 119,919 1,107 NA 75 219,572 
SOUTH CENTRAL 1982 88,011 1,295 132,970 1,027 NA 61 223,364 

COLORADO 1983 22,243 54 308 1,870 748 25,224 
1982 22,879 74 405 1,649 569 25,577 

I'IOUNTAIN 1983 123,069 686 5,746 47,396 748 40 177,685 
!INCLUDING COLORADOI 1982 124,703 660 9,007 34,534 569 29 169,502 

PACIFIC 1983 6,554 6,341 42,827 187,281 11,091 6,128 260,222 
1982 6,203 9,485 50,045 182,997 12,158 4,895 265,783 

GRAND TOTAL 1983 480,602 13,064 174,346 246,724 60,029 6,290 981,055 
1982 454,014 16,320 198,963 229,140 61,571 5,013 965,021 

I'IODIFIED FROI'I ELECTRIC POWER I'IONTHLY I'IARCH 1984 

2-11 



N 
I 

....... 
N 
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TABLE 2-5 COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND MARKETSHARE FOR THE STATE OF ILLINOIS 

COAL PRODUCT 
\thousands of short tonsl 

STEAM 
COLORADO CONTRIBUTION 
MARKETSHARE m 

I'IET COAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE ('l.) 

INDUSTRIAL 
COLORADO CONTRIBUTION 
MRKETSHARE m 

1978 

33,195 
1,743 
5.25 

3,164 
261 

8.25 

RESIDENT/CO" 209 
COLORADO CONTRIBUTION 26 
MARKETSHARE 17.i 12.44 

1979 

37,268 
1,767 
4.74 

1980 

36,508 
11631 
4.47 

1983 figures are annualized frot third quarter data 

1981 

31,820 
2,026 
6.37 

2-13 

1982 

32,118 
1,445 
4.50 

1983 

31,512 
551 

1.75 

2,032 
8 

0.39 



TABLE 2-6. COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND MARKETSHARE FOR THE STATE OF INDIANA 

COAL PRODUCT 
(thousands of short tonsl 1978 1979 1980 1981 1982 1983 

STEAM 27,781 33,009 34,063 29,487 31,454 31,640 
COLORADO CONTRIBUTION 499 1,203 996 771 1,003 740 
11ARKETSHARE <l.l t. 80 3.64 2.92 2.61 3.19 2.34 

MET COAL 10,737 6,914 
COLORADO CO~TRIBUTION 8 12 
MARKETSHARE <l.l 0.07 0.17 

INDUSTRIAL 5,005 6,636 
COLORADO CONTRIBUTION B 7 
MRKETSHARE (7.) 0.16 0.11 

RESIDENT/COM 45 
COLORADO CONTRIBUTION 9 

1'11\RKETSHARE (7.) 20.00 

1983 f1gures are annualized for1 third quarter data 
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FIGURE 2-4 NET GENERATION BY FUEL SOURCE FOR EAST NORTH CENTRAL MARKET REGION 
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TABLE 2-7 COAL CONSU"PTION, COLORADO COAL DISTRIBUTION AND "ARKETSHARE FOR THE STATE OF IONA 

COAL PRODUCT 
(thousands of short tons) 1978 1979 1980 1981 1982 1983 

STEAl'! 9,268 11,812 10,996 11,112 11,735 
COLORADO CONTRIBUTION 624 342 353 150 264 
I'IARKETSHARE <II 6.73 2.90 3.21 1.35 2.25 

MET COAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE m 

INDUSTRIAL 1,329 1,674 1,449 1,206 1,398 1,432 
COLORADO CONTRIBUTION 188 257 173 146 135 9 
I'IARKETSHARE m 14.15 15.35 11.94 12.11 9.66 0.65 

RESIDENT/CO" 61 84 90 197 149 
COLORADO CONTRIBUTION 2 1 13 4 3 
"ARKETSHARE 17.1 3.28 8.33 14.44 2.03 1. 79 

1983 figures are annualized fro• third quarter data 
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TABLE 2-8 COAL CONSUI'IPTION, COLORADO COAL DISTRIBUTION AND I'IARKETSHARE FOR THE STATE OF KANSAS 

COAL PRODUCT 
!thousands of short tons) 

STEAI't 
COLORADO CONTRIBUTION 
I'IARICETSHARE (l) 

I'IET COAL 
COLORADO CONTRIBUTION 
1'11\RKETSHARE m 

INDUSTRIAL 
COLORADO CONTRIBUTION 
1'11\RICETSHARE (4) 

RESIOENT/COI't 
COLORADO CONTRIBUTION 
I'IARKETSHARE <Il 

1978 1979 1980 

7,395 9,413 12,499 
91 3b3 2b5 

1.23 3.8b 2.12 

99 219 335 
13 4 

1.01 5.94 1. 19 

1983 figures are annualized for third quarter data 

1981 1982 1983 

11,1bb 11,091 
27b 1 

2.47 0.01 

340 
3 

0.88 
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TABLE 2-9 COAL CONSU"PTION, COLORADO COAL DISTRIBUTION ~ND "ARKETSHARE FOR THE STATE OF NEBRASKA 

COAL PRODUCT 
\thousands of short tonsl 1978 1979 1980 1981 19B2 1983 

STEAI'I 2,901 4,373 4,719 5,029 b,095 5,475 
COLORADO CONTRIBUTION 284 27b 184 llb 231 20 
I'IARKETSHARE !7.) 9.79 b.31 3.90 2.31 3.79 0.37 

MET COAL 
COLORADO CONTRIBUTION 
MARKETSHARE m 

INDUSTRIAL 554 540 291 305 270 bO 
COLORADO CONTRIBUTION 97 13b 92 85 93 31 
MARKETSHARE m 17.51 25.19 31.b2 27.87 34.44 51.11 

RESIDENT/COl'! 1b 19 16 27 56 
COLORADO CONTRIBUTION 2 2 1 12 48 
"ARKETSHARE m 12.50 10.53 b.25 44.44 85.71 

1983 figures are annuilized fro• third quarter data 
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TABLE 2-10 COAL CONSUI'IPTION, COLORADO COAL DISTRIBUTION AND I'IARKETSHARE FOR THE STATE OF I'IINNESOTA 

COAL PRODUCT 
<thousands of short tons) 1978 1979 1980 1981 1982 1983 

STEAI'I 11,198 
COLORADO CONTRIBUTION 11 
11ARKETSHARE <l. l 0.10 

I'IET COAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE (%) 

INDUSTRIAL 1,548 1,191 1,123 602 
COLORADO CONTRIBUTION 4 21 68 65 
i'IARKETSHARE m 0.26 1.76 6.06 10.80 

RESIDENT/COl'! 80 144 
COLORADO CONTRIBUTION 1 2 
I'IARKETSHARE m 1.25 1.39 

1983 figures are annualized fro• third quarter data 
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TABLE 2-11 COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND HARKETSHARE FOR THE STATE OF MISSOURI 

COAL PRODUCT 
lthousands of short tonsl 

STEAII 
COLORADO CONTRIBUTION 
HARKETSHARE (t) 

MET COAL 
COLORADO CONTRIBUTION 
MRKETSHARE (7.l 

197B 

20,520 
474 

2.31 

INDUSTRIAL 1,548 
COLORADO CONTRIBUTION 24 
HARKETSHARE (1) 1. 55 

RESIDENT/COl'! 
COLORADO CONTRIBUTION 
IIARKE T SHARE <ll 

1979 

22,451 
773 

3.44 

1980 

22,236 
744 

3.35 

1983 figures are annualized fro1 third quarter data 

1981 

21,510 
500 

2.32 

2-20 

1982 

23,510 
161 

O.b8 

1983 



TABLE 2-12 COAL CONSUI'IPTION, COLORADO COAL DISTRIBUTION AND I'IARKETSHARE FOR THE STATE OF OKLAHOI'IA 

COAL PRODUCT 
(thousands of short tons) 

STEAM 
COLORADO CONTRIBUTION 
11ARKETSHARE m 

MET COAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE m 

INDUSTRIAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE <7.1 

RESIDENT/COI'I 
COLORADO CONTRIBUTION 
1'\ARKETSHARE (1) 

1978 1979 1980 

14 

1983 figures are annualized froe third quarter data 

1981 1982 1983 
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TABLE 2-13 COAL CONSUKPTION, COLORADO COAL DISTRIBUTION AND KARKETSHARE FOR THE STATE OF SOUTH DAKOTA 

COAL PRODUCT 
1thousands of short tons) 

STEAM 
COLO~ADO CONTRIBUTION 
KARKETSHARE <ll 

MET COAL 
COLORADO CONTRIBUTION 
KARKETSHARE (7.) 

INDUSTRIAL 
COLORADO CONTRIBUTION 
KARKETSHARE (%) 

RESIDENT/COK 
COLORADO CONTRIBUTION 
KARKETSHARE til 

1978 1979 1980 

2,769 
6 

0.21 

177 96 
166 3 

5.65 2.36 

1983 figures are ~nnualized fro• third quarter data 

1981 

57 
8 

14.04 

2-22 

1982 

252 

0.40 

1983 

205 
5 

2.60 



Coal use increased 6.0 percent between 1982 and 1983 on a net electrical 
generating increase of 3.1 percent. Electrical generating fuel sources 
petroleum, natural gas and nuclear were down 8, 22 and 5 percent, 
respectively within the region. Coal has about a 77 percent marketshare 
of net electrical generation in millions of kilowatthours in 1983. Figure 
2-5 graphically shows changes in net electrical generation by fuel source 
for the West North Central Market Region. 

2.2.3 East and West South Central Market Region 

The East and West South Central Market Region consists of two 
non-contiguous Gulf Coast states, Texas and Mi ssi ssi ppi. This region is 
distant for Colorado and is well-served by rail, barge and intracoastal 
waterways. Owing to good port faci 1 i ties these states are potentially 
large markets for foreign coal imports. Coal consumption data for 
Mississippi and Texas are listed in Tables 2-14 and 2-15, respectively. 

Between 1982 and 1983 Texas cut electrical production 0.1 percent, but 
increased coal consumption by 11.1 percent from 78,752 to 87,488 million 
kilowatthours in 1983. The marketshare of coal increased from 38.2 to 
42.4 percent. The marketshare of el ectri city generated by natural gas 
fell about eight percent from 125,463 million kilowatthours in 1982 to 
115,524 million kilowatthours in 1983. 

In Mississippi, net electrical generation is off about 22 percent between 
1982 and 1983 from 16,971 million kilowatthours in 1982 to 13,359 million 
kilowatthours in 1983. Net coal-fired electrical generation fell 4.3 
percent, from a 1982 value of 9,259 million kilowatthours to 8,859 million 
kilowatthours in 1983. Despite the decline in net electri-cal output from 
coal the marketshare of coal increased 21 percent, from 54.3 percent of 
total in 1982 to 66 percent of total in 1983. Other fuels, notably 
petroleum and natural gas were cut faster than coal. A reduction of 3,212 
million kilowatthours of electricity produced by petroleum and natural gas 
occurred between 1982 and 1983 1n Mississippi. Figure 2-6 shows the 
aggregate net electrical generation by fuel source for the region. 

2.2.4 Mountain Market Region 

The Mountain Market Region is the most significant consuming region for 
Colorado coal. The Mountain Market Region is the center of Colorado•s 
historic product and geographic market, and the future of Colorado coal 
industry hinges upon consumption patterns within the region. Due to its 
importance to Colorado, individual states are analyzed. 
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FIGURE 2-5 NET GENERATION BY FUEL SOURCE FOR WEST NORTH CENTRAL MARKET REGION 
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TABLE 2-14 COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND MARKETSHARE FOR THE STATE OF "ISSISSIPPI 

COAL PRODUCT 
(thousands of short tonsl 1978 

STEAM 1,732 
COLORADO CONTRIBUTION 256 
MARKETSHARE Ill 14.78 

"ET COAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE lXI 

INDUSTRIAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE lXI 

RESIDENT/CO" 
COLORADO CONTRIBUTION 
HARKETSHARE m 

1979 

3,400 
664 

19.53 

1980 

3,568 
748 

20.96 

1983 figures are annualized froa third quarter data 

1981 

3,201 
775 

24.21 

2-25 

1982 

3, 776 
785 

20.79 

1983 

3,887 
961 

24.73 



TABLE 2-15 COAL CONSU"PTION, COLORADO COAL DISTRIBUTION AND "ARKETSHARE FOR THE STATE OF TEXAS 

COAL PRODUCT 
(thousdnds of short tons) 1978 1979 1980 1981 1982 1983 

STEAI1 2b,6bb 36,604 47,b46 54,468 56,664 65,388 
COLORADO CONTRIBUTION 6 38 982 1,795 2,048 2,051 
MRKETSHARE m 0.02 0.10 2.0b 3.30 3.61 3.14 

I'IET COAL 374 1,122 840 593 400 
COLORADO CONTRIBUTION 31 210 190 173 145 
I'IARKETSHARE m 8.29 18.72 22.62 29.17 36.25 

INDUSTRIAL 1,716 3,362 2,406 4,556 4,210 4,077 
COLORADO CONTRIBUTION 3 109 603 692 917 995 
"ARKETSHARE (ll 0.18 3.24 25.06 15.19 21.78 24.40 

RESIDENT/CO" 
COLORADO CONTRIBUTION 
I'IARKETSHARE m 

1983 figures are annualized fro• third quarter data 
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FIGURE 2-6 NET GENERATION BY FUEL SOURCE FOR EAST AND WEST SOUTH CENTRAL MARKET REGION 
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Within the Mountain Market Region, including Colorado, net generation 
using coal dropped from 124,703 million kilowatthours in 1982 to 123,069 
million kilowatthours in 1983, a decline of 1.31 percent. The marketshare 
of coal used in electrical generation was 73.6 percent in 1982 and 69.2 
percent in 1983, expressed in percent of total net generation, the decline 
in marketshare is a drop of about six percent. Again, increased 
availability of hydropower cut the marketshare of net coal generation. 
Figure 2-7 shows trends in net generation of electricity from 1982 to 1983. 

2.2.4.1 Arizona 

Most steam coal is produced in-state or imported from New Mexico. The 
only market for Colorado coal is in the industrial coal product market. 
Demand is variable, but marketshare is surprisingly steady. Table 2-16 
lists coal consumption data for Arizona. 

2.2.4.2 Colorado 

Col or ado is the most si gni fi cant consumer of Col ora do coal and therefore 
is most sensitive to changes in steam coal consumption. Between 1982 and 
1983 steam coal consumption decreased from 22,879 to 22,243 million 
kilowatthours in 1983, a decline of 2.8 percent. Overall net electrical 
production was down 1.4 percent from 25,577 in 1982 to 25,224 million 
kilowatthours in 1983. The marketshare of coal in net electrical 
production was 89.5 percent in 1982 and 88.2 percent in 1983, a decline of 
1.45 percent. Increases in hydropower availability were responsible for 
decreased steam coal utilization. Figure 2-8 shows net electrical 
generation by fuel source for Colorado. 

Up until 1983, Colorado produced and consumed coal for all coal product 
markets. Changes in the met coal product market were brought about by the 
shutdown of the CF & I steel mill in Pueblo. In-state demand for met coal 
is unlikely to resume. Steam coal use appears to have reached a temporary 
plateau of about 12.1 million tons per year. Increasingly, other sources 
of coal are sought to meet the Colorado demand for steam coal. Industrial 
coal use hovers at about 600,000 tons per year. Table 2-17 lists coal 
consumption and marketshare data for Colorado. 

2.2.4.3 Idaho 

Spot shipments were sent to feed a small percentage of industrial coal 
product needs in 1978 and 1979. Idaho is not a significant consumer of 
Colorado coal and pertinent data are shown in Table 2-18. 

2.2.4.4 Montana 

Industrial coal consumption and consumption of the Col or ado industrial 
coal product are declining. One test shipment was shipped in 1982 for 
steam generation. Table 2-19 shows consumption trends of Colorado coal. 
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FIGURE 2-7 NET GENERATION BY FUEL SOURCE FOR MOUNTAIN MARKET REGION 
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TABLE 2-16 COAL CONSU"PTION, COLORADO COAL DISTRIBUTION AND "ARKETSHARE FOR THE STATE OF ARIZONA 

COAL PRODUCT 
(thousands of short tonsl 

STEA" 
COLORADO CONTRIBUTION 
I'IARKETSHARE m 

"ET COAL 
COLORADO CONTRIBUTION 
"ARKETSHARE (l) 

INDUSTRIAL 
COLORADO CONTRIBUTION 
"ARKETSHARE tll 

RESIDENT/CO" 
COLORADO CONTRI~UTION 
I'IARKETSHARE <ll 

1978 1979 1980 

] 1710 
8 

0.10 

b55 
7b 

11.60 

1983 figures are annualized fro• third quarter data 

1981 1982 1983 

1,177 1 ,SOB 1,395 
153 213 177 

13.00 14.12 12.72 
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FIGURE 2-8 NET GENERATION BY FUEL SOURCE FOR COLORADO 
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TABLE 2-17 COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND MARKETSHARE FOR THE STATE OF COLORADO 

COAL PRODUCT 
1thousands of short tonsl 1978 1979 1980 1981 1982 1983 

STEAM 9,108 11,:m 11,583 11,592 12,102 12,101 
COLORADO CONTRIBUTION 6,014 8,526 B,405 8,269 8,154 7,607 
MRKETSHARE !ll 66.03 73.65 72.56 71.33 67.38 62.86 

MET COAL 649 1,086 BBB 961 359 
COLORADO CONTRIBUTION 641 880 704 732 292 
MARKETSHARE (l) 98.77 81.03 86.04 76.17 81.34 

INDUSTRIAL 644 532 852 652 583 bb1 
COLORADO CONTRIBUTION 431 487 708 619 529 657 
M(IRKETSHARE m 66.93 91.54 83.10 94.94 90.74 99.40 

RESIDENTiCOM 95 58 99 94 129 65 
COLORADO CON1RlBUTION 28 54 94 82 120 So 
MRKETSHARE (%) ~9.47 93.10 94.95 87.23 93.02 85.71 

1983 figures are annual~zed fro• third quarter data 
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TABLE 2-18 COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND MARKETSHARE FOR THE STATE OF IDAHO 

COAL PRODUCT 
(thousands of short tonsl 

STEAM 
COLORADO CONTRIBUTION 
I'IARKETSHARE m 

MET COAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE <%1 

INDUSTRIAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE <41 

RESIDENT/COM 
COLORADO CONTRIBUTION 
IIARKETSHARE <11 

1978 1979 1980 

364 463 
17 11 

4.67 2.38 

1983 figures are annualized fro• third quarter data 

1981 1982 1983 
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TABLE 2-19 COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND MARKETSHARE FOR THE STATE OF MONTANA 

COAL PRODUCT 
(thousands of short tonsl 1978 1979 1980 1981 1982 1983 

STEAM 
COLORADO CONTRIBUTION 
IIARKETSHARE (I) 

MET COAL 
COLORADO CONTRIBUTION 
MARKETSHARE m 

INDUSTRIAL 183 214 183 253 197 125 
COLORADO CONTRIBUTION 12 31 23 21 9 4 
IIARKETSHARE (%) b.5b 14.49 12.51 8.30 4.57 3.19 

RESIDENT/COM 
COLORADO CONTRIBUTION 
MRKETSHARE m 

1983 figures are annualize~ fro• third quarter data 
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2.2.4.5 New Mexico 

Small test samples were shipped to New Mexico in 1979 and 1980 for steam. 
Colorado has a variable position in an unstable industrial coal product 
market. Coal consumption trends of Colorado coal in New Mexico are shown 
in Table 2-20. 

2.2.4.6 Utah 

Co 1 or ado has a strong presence in the Utah met co a 1 rna rket due to U.S. 
Steel requirements met by a captive mine in Gunnison County. A similar 
relationship exists in the Utah steam coal market. A Utah coal-fired 
generator, Deseret, near Bonanza, Utah is fed by a captive mine in Rio 
Blanco County, Colorado. Current over-capacity in Utah electrical 
generating network is holding down steam coal from Colorado. Table 2-21 
shows coal consumption data for Utah. 

2.2.4.7 Wyoming 

Colorado provides industrial and some residential coal to unpredictable 
and spotty markets. Table 2-22 lists coal consumption data of Colorado 
coal in Wyoming. 

2.2.5 Pacific Market Region 

The Pacific Market Region for Colorado coal consists of California, Oregon 
and Washington. California purchases mostly Colorado coal and 
historically this was met coal. However, the shutdown of a Kaiser Steel 
facility closed this market, at least temporarily. An industrial coal 
product demand was observed in the third quarter of 1983. Oregon and 
Washington purchase steam coal from suppliers other than Col ora do. The 
recent introduction of a cool water coal-gasification plant in California 
is unlikely to open a market for Colorado due to intervening opportunities 
for coal purchase, although coal products from Colorado could meet 
chemical requirements of this plant. 

Tables 2-23, 2-24 and 2-25 list coal consumption trends of Colorado coal 
for California, Oregon and Washington, respectively. Figure 2-9 presents 
net electrical generation by fuel source. Since no Colorado coal is 
purchased for steam, and coal is a relatively small contributor to overall 
electrical production the data are presented without further comment. 
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TABLE 2-20 COAL CONSUI'IPTION, COLORADO COAL DISTRIBUTION AND I'IARKETSHARE FOR THE STATE OF NEW I'IEXICO 

COAL PRODUCT 
(thousands of short tons) 1978 1979 1980 1981 1982 1983 

STEAM 8,609 10,980 
COLORADO CONTRIBUTION 7 8 
I'IARKETSHARE (l) 0.08 0.07 

I'IET COAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE (l) 

INDUSTRIAL 93 7 115 127 95 
COLORADO CONTRIBUTION 81 7 15 15 95 
I'IARKETSHARE (l) 87.10 100.00 13.04 11.81 100.00 

RESIDENT /COli 45 13 
COLORADO CONTRIBUTION 2 1 
I'IARKETSHARE (t) 4.44 7.69 

1983 f1gures are annualized fro1 third quarter data 
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TABLE 2-21 COAL CONSUIIPTION, COLORADO COAL DISTRIBUTION AND IIARKETSHARE FOR THE STATE OF UTAH 

COAL PRODUCT 
(thousands of short tons) 

STEAII 
COLORADO CONTRIBUTION 
IIARKETSHARE !II 

IIET COAL 
COLORADO CONTRIBUTION 
IIARKETSHARE (%) 

INDUSTRIAL 
COLORADO CONTRIBUTION 
IIARKETSHARE Ill 

RESIDENT/COli 
COLORADO CONTRIBUTION 
IIARKETSHARE !7.1 

1978 

1,576 
1,224 
77.66 

1979 

1,568 
1,244 
79.34 

1980 

1,464 
1,146 
78.28 

1983 figures are annualized fro• third quarter data 

1981 

4,837 
8 

0.17 

1,384 
1,030 
74.42 
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1982 

6,153 
18 

0.29 

832 
695 

83.53 

1983 

859 
825 

96.12 



TABLE 2-22 COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND l1ARKETSHARE FOR THE STATE OF'NYO"ING 

COAL PRODUCT 
<thousands of short tons) 

STEAM 
COLORADO CONTRIBUTION 
MRKETSHARE (I) 

MET COAL 
COLORADO CONTRIBUTION 
I'IARKETSHARE (7,) 

1978 

INDUSTRIAL 1,513 
COLORADO CONTRIBUTION 1 
MARKETSHARE (7.) 0.07 

RESIDENT/COM 
COLORADO CONTRIBUTION 
I'H\RKETSHARE 141 

1979 1980 

1983 figures are annualized fro• third quarter data 

1981 1982 1983 

1,687 1,462 1,672 
77 125 140 

4.56 8.55 8.37 

147 
3 

2.04 
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TABLE 2-23 COAL CONSUI1PTION, COLORADO COAL DISTRIBUTION AND 11ARKETSHARE FOR THE STATE OF CALIFORNIA 

COAL PRODUCT 
(thousands of short tons) 

STEAI't 
COLORADO CONTRIBUTION 
11ARKETSHARE m 

11ET COAL 
COLORADO CONTRIBUTION 
11ARKETSHARE ('l.l 

INDUSTRIAL 
COLORADO CONTRIBUTION 
11ARKETSHARE (l) 

RESIDENT/COI't 
COLORADO CONTRIBUTION 
PIARKETSHARE (7.1 

1978 1979 1980 

1,443 1,648 11730 
280 726 531 

19.40 44.05 30.69 

1983 figures are annualized fro• third quarter data 

1981 1982 1983 

1,367 1,403 
206 141 

15.07 10.05 

I 1297 
142 

11.00 
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TABLE 2-24 COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND MARKETSHARE FOR THE STATE OF OREGON 

COAL PRODUCT 
(thousands of short tons) 

STEAM 
COLORADO CONTRIBUTION 
~ARKETSHARE (4) 

~ET COAL 
COLORADO CONTRIBUTION 
HARKETSHARE ('/.) 

INDUSTRIAL 
COLORADO CONTRIBUTION 
MARKETSHARE m 

RESIDENT/COM 
COLORADO CONTRIBUTION 
MP.KETSHARE m 

1978 1979 1980 

223 237 226 
3 2 4 

1. 35 0.84 1.77 

1983 figures are annualized froa third quarter data 

1981 1982 1983 

317 115 
') 7 L 

o.a3 5.81 
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TABLE 2-25 COAL CONSUMPTION, COLORADO COAL DISTRIBUTION AND MARKETSHARE FOR THE STATE OF WASHIN6TGN 

COAL PRODUCT 
(thousands of short tons! 1978 1979 1980 1981 1982 1983 

STEAM 
COLORADO CONTRIBUTION 
MARKETSHARE m 

MET COAL 
COLORADO CONTRIBUTION 
MARKETSHARE m 

INDUSTRIAL 530 567 350 338 354 
COLORADO CONTRIBUTION 5 11 10 32 20 
I'IARKETSHARE m 0.94 1. 94 2.8b 9.47 5.65 

RESIDENT/COli 121 
COLORADO CONTRIBUTION 1 
IIARKETSHARE m 0.83 

1983 figures are annualized fro• third quarter data 
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FIGURE 2-9 NET GENERATION BY FUEL SOURCE FOR PACIFIC MARKET REGION 
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Section 3 

3.0 PRODUCTION FORECAST 

The forecast of Col or ado production is demand-driven. Past consumption 
and trends of marketshare of Colorado coal in a geographic market were 
examined statistically and extrapolated to derive Colorado production. 
Changes in coal consumption and changes in preference or desire for coal 
from Colorado determine the overall demand for the coal product. 

Numerous assumptions were made which are biases and alter the production 
forecast. These biases and assumptions may be withdrawn and new 
assumptions entered in order to ascertain the effect on overall 
production. Through the use of linked spreadsheets numerous forecasts can 
be run quickly and at low cost once data are loaded. Statistical methods 
may be overidden when other data are available such as contract 
commitments. On the other hand, all raw data pertaining to Colorado are 
presented and more advanced statistical methods could be employed. 

3.1 Market Adjustments 

Market adjustments were made to reflect changes in locations of demand 
centers and changes in desirability of Colorado coal. Markets which are 
assumed to have failed or no 1 onger exist were backed out in order that 
statistical analysis reflect only those markets assumed to demonstrate 
continuity. By backing out markets from historical data were Colorado 
coal appears non-competitive, trends may be ascertained where potential 
exists. The assumptions and backouts are listed as follows: 

Steam coal in West North Central Market Region for Iowa 
and Nebraska only 

Loss of met coal market in Colorado, Tex~s and California 

No residential coal sales outside of Colorado 

Given these assumptions, a revised summary of consumption and marketshare 
was constructed and is shown as Table 3-1. These data constitute the base 
case for forecasting Colorado coal production. 

3.2 Statistical Adjustments 

Coal consumption and marketshare data are in reality a step function. 
Addition of one coal-fired unit increases total demand for coal in a 
discontinuous, non-linear manner. Similarly, winning or losing one 
utility contract could rapidly change marketshare from year to year. In 
order to avoid anticipating_ utilities, a simple statistical methodology 
was selected for this study. 

3-1 



TABLE 3-1 REVISED SUitltARY OF DO"ESTIC COLORADO COAL PRODUCT MARKETS B'l' l'flllt ll~il ~~i<t~n ;,.;<..~ ... 
1978 TO 1983 <THOUSANDS OF SHORT TONSl 

MARKET REGION/STATE 1978 1979 1980 1981 1982 1983 

E. NORTH CENTRAl 
TOTAL 79,882 76,913 70,:571 65,883 63,572 72,098 
COLORADO 2,519 2,977 2,627 2,797 2,448 1,311 
l'tARKETSHARE (I l 3.15 3.87 3.72 4.25 3.85 1.82 

~. NORTH CENTRAL 
TOTAl 15,937 20,346 18,562 8,001 20,617 19,714 
COLORADO 1,386 1,038 840 381 693 445 
MARKETSHARE m 8.70 5.10 4.53 4.76 3.36 2.26 

EAST+MEST SOUTH CENT. 
TOTAl 30,104 43,366 53,620 62,225 64,650 73,352 
COLORADO 265 811 2,333 3,262 3,750 4,007 
"ARKETSHARE <Il 0.88 1.87 4.35 5.24 5.80 5.46 

COLORADO 
TOTAL 9,847 12,167 12,534 12,338 12,814 12,827 
COLORADO 6,437 9,067 9,207 8,970 8,803 8,320 
MARKETSHARE <Il 65.73 74.52 73.46 72.70 68.70 64.86 

l'tOUNTAIN tlNDl 
TOTAL 2,060 770 845 3,232 3,294 3,287 
COLORADO 30 123 lOb 266 362 416 
"ARkETSHARE til 1.46 15.97 12.54 8.23 10.99 12.66 

MOUNTAIN !"Ell 
TOTAL 1,516 1,568 1,464 1,384 832 859 
COLORADO 1,224 1,244 1,146 1,030 695 825 
MRKETSHARE <Il 77.66 79.34 78.28 74.42 83.53 96.12 

PACIFIC 
TOTAL 753 804 576 655 354 11412 
COLORADO 8 13 14 34 20 149 
l'tARKETSHARE Ill 1. 06 1.62 2.43 5.19 5.65 10.55 

REVISED BRAND TOTAL 140,159 155,934 158,172 153,718 166,133 183,549 
COLORADO 11,905 15,273 16,273 16,740 16,771 15,473 
MARKETSHARE <ll 8.49 9.79 10.29 10.89 10.09 8.43 

Note: No historical data for "ountain "arket Region steal coal product outside Colorado 
1983 figures annualized fro• third quarter data 
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Coal consumption and marketshare data are irregular and not deseason
alized. Weather, hoarding prior to strikes and buying stocks in 
anticipation of rising prices influences consumption trends. To 
counteract this influence and the influence of step additions to coal 
consuming units a smoothing method was run on consumption data. Coal 
consumption and marketshare data were smoothed by a moving average. This 
method smooths the data, but also introduces a bias towards recent trends. 

Table 3-2 lists moving average data for coal consumption and Colorado 
marketshare for each market region. Also incorporated in this table is 
the average annual percentage change for consumption and marketshare run 
on the smoothed averages. Data from this table are used in regression 
analyses. 

3.3 Forecast Methodology 

No one statistical method was applied to all geographic markets. Rather, 
several methods were analyzed and one selected. Biases are again 
introduced in this process, but a rationale is listed for each method and 
each geographic market in Table 3-3. 

3.4 Market Regions 

3.4.1 East North Central Market Region 

Coal consumption in the East North Central Market Region grew at an 
average rate of 0. 22 percent per year. Due to non-1 i near changes in 
demand, regression analysis is not appropriate. Future coal consumption 
\"las projected at an increasing rate of 0. 22 percent per year. Col or ado 
marketshare was estimated using linear regression and a good fit was 
observed. The trend in marketshare is one of decline while the trend in 
coal consumption is increasing modestly. Coal production from Colorado 
wi 11 dec 1 i ne. 

3.4.2 West North Central Market Region 

Coal consumption grew at an average annual rate of 3.32 percent since 
1978. This statistic was applied to project coal consumption trends to 
2004. Col ora do marketshare was computed using 1 i near regression. It was 
assumed that a small, 100,000 ton per year, spot market will exist and 
total Colorado production was held at the 100,000 tpy level following a 
period of decline. 

3.4.3 East and West South Central Market Region 

The East and West South Central Market Region is a growth market for coal 
consumption. The Gompertz Curve was used to extrapolate coal consumption 
trends. The Gompertz Curve, 'described in Appendix B, statistically limits 
the growth curve, and was selected for just this reason. On the other 
hand, Colorado marketshare increased at an average rate of 7.04 percent 
per year from 1978 to 1983. A constant marketshare, the 1983 value of 
5.46 percent, was selected as a simple and conservative estimate. 
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TABLE 3-2. KOVINS AVERASES OF CONSUKPTION AND KARKETSHARE 
(THOUSANDS OF SHORT TONSl 

AVE RASE AVERAGE AVE RASE AYE RASE AVERASE AVE RASE 
SINCE SINCE SINCE SINCE SINCE 1983 ANNUAL 

STATE/KARKET RESION 1978 1979 1980 1981 1982 PERCENT CHANSE 

E. NORTH CENTRAL 
TOTAL 71,48o 69,807 68,031 o7,t84 67,835 72,098 0.22 

IIARKETSHARE m 3.44 3.50 3.41 3.31 2.84 1.82 -10.77 

W. NORTH CENTRAL 
TOTAL 11, 19o 17,448 16,723 16,110 20,165 19,714 3.32 

KARKETSHARE (1) 4.79 4.00 3.73 3.46 2.81 2.26 -13.77 

EAST + WEST SOUTH CENT 
TOTAL 54,552 59,442 63,461 66,742 69,001 73,352 6.12 

IIARKETSHARE (1) 3.93 4.54 5.21 5.50 5.63 5.46 7.04 

COLORADO 
TOTAL 12,087 12,536 12,628 12,659 12,820 12,827 1.20 

IIARKETSHARE Ill 70.00 70.85 69.93 68.75 &0.78 64.86 -1.50 

IIOUNTAIN (IIET> 
TOTAL 1,280 1,221 1,134 1,025 845 859 -7.45 

IIARKETSHARE m 81.56 82.34 83.09 84.69 89.83 96.12 3.37 

IIOUNTAIN (INDl 
TOTAL 2,248 2,285 2,664 3,271 3,290 3,287 8.30 

KARKETSHARE m 10.31 12.08 11.11 10.63 11.83 12.66 4.62 

PACIFIC 
TOTAL 759 760 749 807 883 1,412 15.15 

IIARKETSHARE m 4.42 5.09 5.96 7.13 8.10 10.55 19.15 

SRAND TOTAL 159,610 163,501 165,393 167,800 174,841 183,549 2.85 

IIARKETSHARE <ll 9.66 9.90 9.93 9.80 9.26 8.43 -2.60 
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TABLE 3-3 FORECAST "ETHODOLOSY 

L 1 N E A R R E 6 R E S S I 0 N USED 
coefficient coefficient IN USED 

STATE/ftARkET REGION R2 r i b FORECAST INSTEAD RATIONALE 

E. NORTH CENTRAL 
TOTAl NO AVERAGE ANNUAL PERCENT CHANGE GROWTH IN RECOVERY , CONVERSION FRO" PETROlEU" TO COAl 

IIARKETSHARE m 0.7045 0.84 579.0962 -0.2'109 YES CONSERVATIVE ESTI"ATE 

N. NORTH CENTRAL 
TOTAl 0.4059 0.114 -112101111.1167 575.0857 NO AVERAGE ANNUAl PERCENT CHANGE GROWTH EXPECTED ~S CONVERSION FRO" 

"ARKETSHARE Ill 0.9801 0.9'1 '13b.607b -0.4711 YES INITH "ODIFICATION) SPOT SALES WILL EXIST TO SO"E EXTENT, 100,000 TPY USED AS BASE 

EAST + NEST SOUTH CENTRAL ' 
TOTAl 0.986 0.99 -7063000.000 35'18.8 NO SO"PERTZ GROWTH "ARKET LI"ITED BY SO"PERTZ TREND 

ltARKETSHARE Ill 0.7'1'17 0.89 -629.281 0.3203 NO 1'183 "ARKETSHARE CONSERVATIVE 

COLORADO w TOTAL -24b733.3333 130.942'1 110 AVERAGE ANNUAL PERCENT CHANGE "ODEST GROWTH SEEN I 
Ul 

"ARKETSHARE II) 0.8804 0.94 2290.4667 -1.1169 NO 1993 AVERAGE BEST SUESS, GOES AGAINST RECENT TREND IN ~KETSHAIE 

"OUNTAIN <INDl 
TOTAL 0.9716 0.'13 -4'16075.2381 251.9143 YES BEST SUESS 

IIARKETSHARE Ill 0.3432 0.59 -583.94711 0.30011 NO LONG-TER" AVERAGE CONSERVATIVE 

IIOOIITAIN I"ETl 
TOTAl 0.'129 0.96 190169.5238 -95.4857 YES IWITH "ODIFICATIONl RETURN TO LON6-TERM HISTORIC AVERAGE AT 51 PER YEAR 

"ARKETSHARE !11 0.6711 0.82 -sm.2381 2. 7b77 YES INITH "ODIFICATIONl COLORADO "ARKETSHARE GROWS TO 1001 

~UNTAIM ISTEA"l NO PRODUCTION BUILDUP PUBLISHED INFOR"ATION 

PACIFIC 
TOTAL o.sm o.76 -208020.000 105.4857 YES POSSIBLE GRONTH "ARKET 

IIARKETSHARE (l) 0.'149'1 0.97 -2304. b514 l.lb71 YES (NITH "ODIFICATIONl MARKETSHARE PARALLELS DEMAND, 
CONSTANT AT 15X 



3.4.4 Colorado 

The Colorado market is most significant to overall Colorado production. 
The average annual percent change of 1.20 percent was used to escalate 
Colorado coal consumption. Marketshare of Colorado coal in Colorado 
declined at a rate of 1. 50 percent per year from 1978 to 1984. Despite 
this trend the 1983 Colorado marketshare of 64.86 percent was held 
constant. Continued 1 oss of marketshare within Col or ado will severely 
restrict State coal production. 

3.4.5 Mountain Market Region - Industrial Coal 

Demand for industrial coal within the Mountain Market Region was estimated 
using the linear regression method. Although marketshare of Colorado coal 
escalated at an average rate of 4.62 percent per year, the 1983 
marketshare of 12.66 percent was held constant for all derivations of 
Colorado coal destined for this product and geographic market. 

3.4.6 Mountain Market Region - Met Coal 

The Colorado market for met coal in the Mountain Market Region is U.S. 
Steel in Utah. Consumption of met coal is arbitrarily escalated five 
percent per year until the historic long-term average of 1.2 million tons 
per year is reached. Similarly, it is assumed that Colorado in time will 
provide all coal needs for that facility. 

3.4.7 Mountain Market Region - Steam Coal 

Demand for steam coal from Colorado in the Mountain Market Region, outside 
of Co 1 or ado, is so 1 ely from the Bonanza Power Project in Utah. 
Over-capacity in the electrical generation grid may keep production of 
coal from reaching published levels. The production buildup·method was 
used to arbitrarily escalate demand for coal up to a maximum of 1.5 
million tons per year. Since this mine is captive it necessarily retains 
100 percent marketshare. 

3.4.8 Pacific Market Region 

The linear regression method was employed to estimate demand for the 
industrial coal product provided by Col ora do. Whi 1 e Col or ado marketshare 
increased during the period of 1978 to 1983, this trend was continued 
using linear regression and arbitrarily held at 15 percent marketshare. 
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3.5 Production Forecast (1984 to 2004) 

3.5.1 Case Definition 

Four cases, or trials, of coal production forecasts were run. The base 
case was defined and analyzed through statistical and market adjustments. 
Other cases add to, or subtract from the base case, however, modifications 
of the forecast need not follow this method. 

Case No. 1 - Base Case 

The primary assumptions of the Base Case are decreasing marketshare in the 
East North Central and West North Central Market Regions, and increasing 
demand from Texas and Mississippi. Production increases are forecast for 
industrial, steam and met coal products in the Mountain Market Region. 
Complete loss of the met coal market in Texas, California and Colorado was 
assumed. Only minor industrial coal product markets remain in the Pacific 
Market Region in the Base Case. The marketshare of Colorado coal in 
Colorado was assumed constant, and this is the only assumption which runs 
counter to a statistical trend. The marketshare of Colorado coal for the 
in-state market is statistically one of decline. 

Table 3-4 lists projected production for the base case. Total production 
ranges from about 16.5 mtpy in 1984 to 20.2 mtpy in 2004. 

Case No. 2 - Colorado Loses Marketshare 

Case No. 2 applies the statistically derived rate of marketshare decline 
to determine Colorado production destined for the in-state market. Table 
3-5 presents data for Case No. 2. Production in this event varies little 
from about 16.5 mtpy, but reaches a peak in 1996 at a level of 16.8 mtpy. 
It is unlikely that Colorado coal could maintain marketshare in other 
geographic regions if it cannot maintain marketshare in its home base. 

Case No. 3 - Met Coal Market Resumes 

The met coal market in Case No. 3 resumes in the states of California and 
Texas, but not in Colorado, in 1985. An average value of 150,000 tpy was 
added to the Col ora do total for the East and West South Central Market 
Region, and 377,000 tons added to the computed Colorado total for the 
Pacific Market Region. This is an example of overriding the calculations 
performed on the spreadsheet si nee the percent marketshare for the two 
regions is rendered incorrect. Table 3-6 1 i sts projected production for 
Case No. 3. Production ranges from 16.7 mtpy in 1985 to about 20.8 mtpy 
in 2004. Using a constant production demand for both markets is facile, 
but not necessarily realistic. Methods of escalating met coal demand from 
these regions could also have been employed. 
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Case No. 4 - Acid Rain Legislation Benefits Colorado 

Case No. 4 assumes that demand for Colorado coal increases in the East 
North Central Market Region by five percent per year for ten years and is 
thereafter constant. It is equally likely that some types of acid rain 
1 egi sl ati on could hurt Col or ado producers, such as another tax on coal 
production. Case No. 4, however unlikely, assumes a benefit for Colorado 
producers. Table 3-7 lists projected production data for Case No. 4. 
Production rises from 16.5 mtpy in 1984 to 22.6 mtpy in 2004. 
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203,122 205,715 207,234 
8.3! 8.!9 8.3() 

16,983 17,016 17,195 

500 500 500 

1993 

73,700 
0.00 

27,329 
o.oo 
100 

83,25l 
5.63 

4,087 

14,452 
lo4.86 
9,374 

5,990 
lUI 

618 

1994 

73,81.2 
0.00 

0 

28,236 
0.00 
100 

83,576 
5.6l 

4,70S 

14,626 
64.16 
9,481. 

6,242 
lo.JI 

644 

1995 

74,025 
0.00 

0 

29, Ill 
0.00 

100 

83,841 
5.63 

4,720 

14,801 
64.86 
9,600 

'·"' 10.31 
170 

1996 

74,187 
0.00 

0 

30,142 
0.00 
100 

84,~8 

5.63 
4,7l2 

14,979 
64.86 
9,715 

6,74-b 
10.31 

695 

lnl 

74,351 
o.oo 

31,141 
0.00 

100 

84,235 
5.63 

4,742 

15,1:ill 
64.86 
9,832 

o,ne 
lo.ll 

721 

1998 

74,514 
o.oo 

ll,ln 
o.oo 
100 

84,381 
5.63 

4,751 

15,340 
64.86 
9,950 

1,m 
IG.ll 

747 

1m 

74,078 
0.00 

0 

33,245 
0.00 

100 

84,499 
5.63 
4,~7 

15,524 
64.86 

10,069 

7,501 
10.31 

m 

1,260 1,260 11 200 1,2t.O t,2MI 1,2M! 1,2btl 
100.00 100.00 100.00 100.00 100.00 100.00 100.00 
1,200 1,2&0 1,2&0 1,260 1,260 1,2&0 1,260 

1,100 
100.00 

1,100 

2,213 
15.00 
m 

209, 2'n 
B.l'!l 

17,470 

500 

1,200 1,500 1,500 
100.00 100.00 1011.011 
1,200 1,500 1,500 

2,118 
15.00 

348 

2,424 
15.00 

3M 

2,529 
15.00 

379 

211,320 213,518 215,401 
8.40 8.53 8.53 

17,143 18,211 18,382 

500 500 500 

1,500 
100.00 

1,500 

2,635 
15.00 

395 

1,500 
100.00 
1,500 

2,74(1 
15.011 

411 

1,500 
too.oo 
1,500 

2,846 
15.00 

427 

217,279 219,162 221,054 
8.54 8.54 8.54 

18,~1 18,719 11,987 

500 500 500 

2000 

74,842 
0,00 

0 

l4,l49 
0.00 
100 

84,597 
5.63 

4,763 

15,711 
64.86 

IO,I'tO 

1,m 
lo.Jl 

799 

1,260 
100.00 
1,260 

1,500 
100.00 
1,500 

2,951 
15.00 

44l 

222,963 
8.55 

19,055 

500 

2001 

n,oo7 
0.00 

0 

35,489 
0.011 
100 

84,676 
5.al 

4,J6l 

15,11'19 
64.116 

10,312 

l,lm 
10.11 

825 

1,260 
100.00 
1,260 

1,500 
100.00 
1,500 

3,057 
15.00 
m 

2002 

75, 172 
0.00 

0 

3!,667 
0.00 
100 

84,741 
5.63 

4,nt 

lb,090 
64.86 

10,436 

8,257 
IG.ll 

1151 

1,2b0 
100.00 
1,260 

1,500 
100.00 

1,500 

l,162 
1~.00 

• 474 

2003 

75,337 
0.00 

0 

n,m 
0.00 
100 

~.794 

5.63 
4, 774 

16,283 
64.86 

10,561 

8,509 
10.11 

an 

1,2b0 
100.00 
I, 260 

1,500 
100.00 

1,500 

3,208 
1~.00 

4't0 

224, ftl 226, 850 Z211, 8l6 
B.~ 8.:1:1 8.~ 

19,213 19,313 IIJ,~l 

500 5011 500 

2004 

75,"'3 
0.00 

:19,142 
0.00 
100 

&4,rn 
5.63 

4,n6 

16,478 
64.86 

10,688 

B, 761 
lo.ll 

'IOl 

1,2&0 
100.00 
I, 260 

1,500 
100.00 

1,500 

l,lll 
15.00 

:106 

2lQ,1155 
8.53 

19' 1lJ 

500 

11,4eJ 17,516 17,6" 11,f70 18,241 IB,7ll 18,892 19,051 19,21~ I'J,l87 19,~5 I'J,72l 19,813 2'0,0.J 20,233 
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TABlE l-5 PRODIJCTIOII FORECAST-CAS{ 110. 2-Cll..IJRAIIO LOSES MRXETSHAR£ 
AIIIIIALIIED 

FOIIECAST VAlUABlE OR 198l 
1111Rl£T RE6JIIl/STATE I£TIIID(L06Y EIIUATIIJII !NITA 1!91 1!95 1986 1911 1988 1!99 

EAST IDITH COOliAl 
TOTAL It I 10001 

IIARI£TSHME Ill 
COUIRADO II I 10001 

IIEST lllllTH C£lTIAl 
TOTAL It 1 10001 

IIARKETSHARE Ill 
Cll..ORAliO II 1 10001 

EAST MD IIEST SOOTH CElTRAL 
TOTAL It 1 10001 

Ml!mSHARE Ill 
COURA1IO It I 1 0011) 

A•Q· Ann. Ptrttnt thvlgr 
llntif rf9rriSHIII 

Cooput..S 

Ave. Ann. Pf1'ttnt D1111gr 
lanur rtiJrnaion 

CoopYiod 

&u.ptrh Cvrvt Tr!'l'ld 
Pt1t IWhhharr-1982 

Cooput..S 

o.n 
11>519.09+1Wt-.2'109 

1.32 
ll='ll6.6+YEMt-.1111 

5.6l 

llllliRADO 
TOTAL It ' 100111 

llAII(ETSHARE Ill 
CIIUlRADO I I 1 I 0011 I 

Awq. Ann. Ptrtllll Chinqt 1.20 
ltntar Rrqrns101 tt-22'80.46+YUR+-I.II~ 

Cl>oputod 

IUIUIHAIM IINDI 
TOTAL It 1 1000) lbhfitd lannr RqrKtion T-49bOn+YEAAt~l.9 

IIAIIKEISHIIRE Ill Cao1hnt l0119-tero kror19t IO.ll 
Cll.OIWJ() It I f000J Coopllft 

IO.IHAIM 11£11 
TOTAL It 1 10001 ftodi li01! 51 yur 

IIAIIlETSHAAE Ill llodll101! u .. .,. ilo)rnsioa 
lliUIIIA1IO It 1 10001 Coopatod 

lllUIITAIM ISTEAnl 
TOTAL It 1 10001 

IIAIIlETSHARE Ill 
CWIIAliO It 1 111001 

PACIFIC 

Prodution bYIIiop 
Calstant 
~t01! 

1Jo-5l95+!EA11t2.76 

TOTAL It • 111001 line .. lletrnsioa T•-~20+YEARt105.1 
MRfiTSHAII:E Ill ftodifitd llntar Rrqrruion ..,.-2l04+YEARt1.16 

lliUIIIA1IO It 1 100111 Cl>opstod 

72,11'111 
1.82 

l,llJ 

1',714 
2.26 
«5 

13,m 
5.46 

4,007 

12,817 
61.86 
B,l20 

3,710 
12.60 
II! 

B:l9 
96.12 

825 

no 
100.00 

m 

1,112 
IO.l5 

Ill 

72,257 
1.95 

1,409 

2fl,l69 
1.95 
l96 

71,601 
5.6l 

1,200 

12,981 
61.:11 
8,l78 

l,7ll 
IO.ll 

l8l 

n,••• 
1.60 

1,202 

21,015 
1.17 
liD 

76,11l 
5.6l 

l,l02 

ll,ll7 
6l.l2 
8,331 

1,975 
IO.ll 

110 

12,575 
l.l7 

'" 
21,71l 

1.00 
211 

77,925 
5.6l 

4,387 

ll,l91 
42.l0 
1,2Bl 

4,227 
ID.ll 

134 

n,m 
1.08 
181 

22,465 
O.:JJ 

119 

79,182 
5.6l 

1,151 

ll,l:ll 
61.19 
B,2I2 

4,478 
IO.ll 

462 

12,895 
0.79 
m 

2l,211 
0.04 
100 

110,224 
5.6l 

1,517 

ll,615 
60.07 
1,171 

1,130 
10.31 

IB1I 

13,055 
0.50 

3112 

2l,982 
0.00 
100 

11,085 
5.6l 

1,565 

1J,m 
58.95 
B,12l 

1,982 
lo.ll 

514 

902 
95.88 

865 

917 9'14 1,011 1,096 1,151 
911.65 100.00 100.00 100.00 100.00 

Ill 991 1,011 1,096 1,151 

200 100 
100.00 100.00 

200 100 

1,241 
10.88 

ll7 

1,349 
12.01 

165 

500 
100.00 

500 

1,115 
!l.ll 

195 

650 
100.00 

650 

1,:181 
ll.lB 

211 

m 
100.00 

165 

1,616 
15.00 

l5l 

100 
100.00 

100 

1,791 
15.00 
m 

1990 

13,216 
0.21 

!50 

21,7JB 
0.00 
100 

81,191 
5.6l 

1,605 

ll,944 
57.81 
1,065 

5,2ll 
10.31 

540 

1991 

n,m 
0.00 

25,601 
0.00 
100 

82,lTB 
5.6l 

1,638 

11,111 
:w..n 
8,001 

5,186 
10.31 

14' 

1992 

1l,:ll8 
0.00 

26,151 
0.00 

100 

82,859 
5.43 

1,665 

11,281 
l5.60 
7,940 

5,718 
10.31 

m 

19'/l 

13,700 
0.00 

27,329 
0.00 
100 

Bl,l5l 
5.6l 

1,687 

11,152 
51.19 
7,871 

5,9'10 
IG.ll 

618 

1991 

13,862 
0.00 

0 

28,234 
o.oo 
100 

8l,57• 
5.6l 

1,705 

11,626 
5l.l7 
7,805 

4,212 
IO.ll 

411 

1995 

71,025 
0.00 

0 

29,17l 
0.00 

100 

Bl,BII 
Ul 

1,720 

11,801 
52.25 
7,7ll 

6,494 
ID.ll 

m 

199. 

74,187 
0.00 

30,112 
o.oo 
100 

81,11511 
5.6l 

4,732 

11,919 
51.1l 
7,659 

6,746 
1D.ll 

691 

1997 

71,351 
0.00 

Ji,IU 
0.00 
100 

81,ll5 
5.6l 

1,712 

15,158 
50.02 
7,582 

6,918 
ID.ll 

721 

1998 

14,514 
0.00 

n,m 
0.00 
100 

B-4,381 
5.6l 
4,~1 

15,340 
18.90 
7,501 

1,250 
ID.ll 

717 

1999 

71,618 
0.00 

0 

33,215 
0,00 

100 

ll4,4H 
5.43 

1,157 

15,524 
17.78 
7,118 

7,501 
IO.ll 

m 

1,260 1,26D 1,26D 1,260 1,260 1,260 1,260 1,260 1,260 1,260 
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
1,260 t,UO 1,2110 1,260 1,260 1,2MI 1,260 1,260 1,260 1,260 

2000 

74,812 
0.00 

0 

ll,ll9 
0.00 

100 

81,597 
5.6l 

4,763 

15,111 
46.67 
7,332 

7,15l 
ID.ll 

199 

2001 

75,007 
1.00 

0 

35,18'1 
0.00 
100 

81,616 
5.6l 

1,767 

15,991 
15.55 
1,142 

B,OOS 
ID.ll 

825 

2002 

.15,112 
0.00 

0 

34,467 
o.oo 
100 

81,711 
5.6l 

4,771 

16,090 
«.ll 
7,111 

8,257 
ID.ll 

851 

200l 

15,ll7 
0.00 

0 

37,118:5 
o.oo 
100 

84,794 
5.6l 

4,774 

16,28l 
ll.l2 
7,115l 

8,509 
IO.ll 

871 

2001 

75,50~ 

0.00 

l9,11l 
0.00 

IDO 

81,8l7 
5.63 

4, 776 

16,178 
12.20 
•• 954 

8,761 
lo.ll 

90l 

1,26D 1,2&0 1,260 1,260 1,260 
100.00 100.00 100.00 100.00 100.00 
1,260 1,26(1 1,260 1,260 1,260 

1,000 1,000 1,000 1,100 1,200 1,500 1,500 1,500 1,500 1,SOO 1,500 1,500 1,500 1,500 1,500 
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.110 100.00 100.00 100.00 100.00 100.00 100.00 
1,000 1,000 1,000 1,100 1,200 11 500 1,~ 1,500 11 SOO 1,500 1,500 1,:10& 1,500 1,500 1,500 

1,897 
15.00 

281 

2,002 
15.00 

lOO 

2,108 
15.00 

l16 

2,213 
15.00 
m 

l,liB 
15.00 

ll8 

2,121 
15.00 

l4l 

2,529 
15.00 
m 

2,635 
15.00 

l95 

2,740 
15.00 

Ill 

2,146 
15.00 

127 

2,951 
15.00 

Ill 

l,057 
15.00 

15'1 

l,I62 
15.00 

171 

3,268 
15.00 

190 

l,m 
15.00 

506 

ESTIC IIMIET lliTAl It 1 10001 
CIII.~OIIARKETSHIIREIII 

Cll.IIRAIIO TOTAL It I 10001 

IBl,W 1114,295 lll'i,701 19l,m 195,:JII8 198,222 200,625 20l,122 205,215 207,231 209,297 211,320 2Il,518 215,101 217,279 219,162 221,051 222,963 221,11'il 226,1:10 228,Bl4 llO,B:IS 
8.50 8.57 8.46 8.l0 8.17 1.06 7.92 7.88 1.13 1.W. 7.6l 7.60 7.60 7.58 7.511 7.12 l.ll 7.24 7.11 7.10 7.02 6.9l 

15,b0l !5,969 16,054 16,000 15,976 15,97l 15,884 16,004 15,868 15,873 15,971 16,~ 16,347 16,327 16,JOJ 16,271 16,236 16,197 16,153 16,106 16,~ 15,999 

EIPII!T IIAIIlET It 1 100111 Ca!•tsnt 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 500 5110 500 

.IIIAliO 6RAIID lliTAL It I 10001 14,10l 16,169 16,551 16,506 16,111 14,111 16,l81 16,:504 16,W 10,173 16,471 10,562 16,8,.7 16,827 16,801 t6,nt 16,m li,697 16,653 16,~ 16,555 lla,4" 
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TAll.£ l-6 PIUl)IJCTJOI FIIIECAST~ •• 3--IIET COIIL IIAIIKET IEDES 
-liD 

FIIIECAST VMJIIU Ill 1981 
IWilET AE&JIII/STATE IIETIIODII.IJ&Y EIIIIATIDI DATA 1'1114 1985 1!116 1'1117 1'1118 I'm 

EAST IIOIITH CBITRIII. 
TOIII. It 1 10001 
IIAmTS1tNI£1II 

COUIRADO It I 10001 

~- Inn. Porc111t C!l~ngo 0.22 
Lintll' rtqrnttan lt-579.09+YEARt-.2'09 

C..,uhd 

liES! JIIJITH CBITRIIJ. 
TOTAL It 1 10001 hg. lion. Porc111t Chongo 
MUfTSHARf (1) linur rtqrntloa 

CIJ.JII!ADO It I 10001 Cooputld 

EAST AID IIEST SWT1I CEIITRIIJ. 
TOTAL It 1 10001 &ooportz Cunt Tr111d 

ftARKET!WWI:E !Il Put "artltsh.,-t-1992 
llli.Ja1ADO It I 10001 l:ooptltld + 150,000 tpy Ill 

llli.ORADO 
TOTAL It 1 10001 

IIAR(£TSKARE Ill 
t:ll.Ja1ADO It 1 10001 

IIDIJITIJI 11101 

.,,, AM. Ptrc~nt Cho~ngt 

Conttlflt 
Cote>• tid 

3.32 
N•9311. 6+!EMt-. 471 I 

Ul 

1.20 
64.116 

TOTAl It 1 1000) Nodififd lintw Rlqrntion T•-496075+YEARt251.9 
IWIK:ETSHARE (1) Conshnt lont·ter• Anr•g• 10.31 

CIJLDIIADO It 1 10001 Cooputld 

NOIIITAJN 111£11 
TOTAL It I 10001 llodifild 51 , ... 

JIIARKETSWtRE Ill lfoch fud lintif' ll:tqrHIIDn 

llli.IIRADO It I 10001 i:oo(MotM 

IMUTAII ISltAIII 
TOTAL It 1 10001 

IIARtETSHARE II I 
lll.IIRADO It I 10001 

PACIFIC 

Proolucllon blrildQ(I 
Couhnt 
l:ot!Jutld 

li>-5395+Y£Att2. 76 

TOTAL It 1 10001 Llmr Rlf'Hiilll T•-2011020+TEA111105.4 
PIMlETS*RE fll lblifitd lintu RtqrHSIQD ft=-2l04+YEAAt1.16 

Clli.ORADO It I 10001 C..,utM + m,ooo tpy Ill 

IIOIISTIC IIARl£1 TOTAL It 1 10001 
Cll.ORIDO J!ARI:ETSKARE 1t1 

t:ll.IIIAIO TOTAL It I 10001 

E!PIIIT IIARKET It I 10001 

CDI.ORADO &RAIII TOTAL It 1 10001 

Constant 

72,0'111 
1.82 

I, lll 

19,714 
2.26 
"5 

n,m 
1.'15 

1,409 

20,3119 
1.'15 
196 

n,m 
1.66 

1,202 

21,045 
1.47 
liD 

72,515 
1.37 
991 

21,143 
1.00 
211 

n,ns 
1.08 
184 

22,46S 
0.53 
119 

n,m 
0.79 
m 

23,211 
0.06 
100 

n,oss 
0.50 

3112 

23,982 
0.00 
100 

n,~2 74,601 76,413 n,m 79,182 so,221 81,015 
L~ L~ L~ L~ L~ L~ L~ 

4,007 4,200 4,4:U ... ,Sl7 4,1.01 4,667 4,71:1 

12,821 
64.86 
8,320 

3,270 
12.66 

416 

1159 
96.12 

825 

llO 
100.00 

130 

1,412 
10.!1 

149 

12,'1111 
64.116 
8,419 

l,12l 
10.31 

l84 

902 
95.88 

w 

200 
100.00 

200 

1,264 
10.88 

117 

13,1l7 
64.116 
8,520 

1,!15 
IO.ll 

410 

11,294 
64.116 
8,m 

4,227 
IO.ll 

4311 

947 994 
'111.6S 100.00 

934 994 

400 
100.00 

400 

1,3119 
12.04 

542 

500 
100.00 

500 

1,4,., 
11.21 
m 

13,454 
64.116 
8,726 

4,478 
10.31 
w 

1,0« 
100.00 
1,044 

ISO 
100.00 

650 

1,580 
14.l8 

604 

Jl,IIS 
64.116 
II,Bll 

4,1l0 
IO.ll 

488 

11,m 
64.116 
8,m 

4,982 
IO.ll 

514 

1,~6 1,151 
100.00 100.00 
1,~6 1,151 

16S 
100.00 

765 

1,686 
15.00 

1>30 

800 
100.00 

BOO 

1,791 
15.00 

646 

lil,662 186,295 189,701 192,1ll 1'15,588 198,222 200,62:1 
8.50 8.59 8.114 1.75 8.69 LIS 1.59 

1~,60l. 16,011 u,no 11,m 16,m 11,1SO 17,225 

500 500 500 500 500 500 500 

11, 1o3 16,511 11,210 11,m 11,498 11,6SO 17,72:1 

19'10 

'1,216 
0.21 

ISO 

24,ne 
0.00 

100 

199\ 

n,m 
o.oo 

0 

25,601 
0.00 
100 

1992 

7l,531 
0.00 

26,451 
0.00 

100 

1991 

1l,700 
0.00 

0 

21,12'1 
0.00 
100 

19'14 

1l,lllo2 
0.00 

28,236 
0.00 

100 

I !'IS 

74,02:1 
0.00 

2'1,11l 
0.00 
100 

1996 

74,187 
0.00 

0 

30,142 
0.00 

100 

1992 

74,l51 
0.00 

0 

l1,14l 
0.00 

100 

1998 

74,514 
0.00 

0 

n,m 
0.00 
100 

i999 

74,678 
0.00 

0 

33,245 
o.oo 
100 

2000 

74,1142 
0.00 

0 

34,349 
0.00 
100 

2001 

75,007 
0.00 

0 

~.489 
0.00 
100 

2002 

75,tn 
0.00 

0 

311,667 
0.00 

100 

2005 

15, ll1 
0.00 

l1,1111:1 
0.00 

100 

2001 

75,50 
0.~ 

0 

19,142 
0.00 
100 

11,m 82,371 11,m ll,m 83,576 83,1141 114,osa 114,m 114,llt 114,499 114,597 114,616 114,141 114,794 114,837 
5.~ ~-~ ~-~ 5.~ 5.~ 5.~ 5.63 5.~ ~-~ 5.~ 5.63 5.~ 5.~ ~-~ ~-~ 

4,m 4,m 4,&15 4,1I7 4,855 4,17o 4,1112 t,m 4,901 4,907 4,~u •,~u 4,t21 4,924 4,926 

13,9" 
64.U 
9,044 

~.m 
IO.ll 

540 

1,260 
100.00 
1,260 

14,111 
64.116 
1,153 

5,4116 
IO.ll 

566 

1,260 
100.00 
1,260 

1,000 1,000 
100.00 100.00 

1,000 1,000 

1,897 
15.00 

661 

2,002 
15.00 
m 

14,211 
64.116 
!,262 

5,1ll 
10.31 

592 

1,264 
100.00 
1,260 

14,452 
64.116 
1,374 

5,m 
10.31 

618 

1,260 
100.00 
1,260 

1,000 1,100 
100.00 100.00 

1,000 1,100 

2,108 
15.00 

693 

2,213 
15.00 

70. 

14,626 
64.116 
9,4116 

6,242 
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Section 4 

4.0 EMPLOYMENT IN COLORADO COAL INDUSTRY 

Mine productivity is the primary factor in setting employment levels. 
Productivity sets the cost which in turn affects price setting and 
di scrimi nation among co a 1 s based on equivalent cost. Other factors being 
equal, a low productivity mine must charge a higher price than a mine with 
high productivity. Low productivity mines were common in the history of 
the Col or ado coal industry due to captive markets isola ted from competing 
coals. 

Transportation is a limiting factor, indirectly, in determining employment 
levels. Low productivity mines are shunned in favor of available and 
lower cost coals from distant sources. The marketplace operates in favor 
of low cost coal. Total coal consumption within an isolated area is 
limited, production expansion is possible only by enlarging the geographic 
area of coal distribution. Before unit train service opened up a larger 
geographic market to Colorado in the early 1960's, coal production and 
derived employment fell. Total employment increased only when new, 
low-cost surface mines found a product market within the geographic market 
area of Colorado. Production rose faster than employment 1 evel s as a 
result of higher productivity inherent in large surface mines. 

Increases in productivity lower costs but, in the end, net improvement 
results only when productivity increases faster than that of all 
competitors. Productivity and increases in productivity are much higher 
in coa 1 mines 1 ocated in the Powder River Basin in Wyoming and Montana. 
Mines in Wyoming are located in different geological settings in regions 
of relatively low relief. In addition, most mines are new and employ 
high-capacity mining equipment. 

In contrast, Colorado coals do not exhibit the lateral continuity or 
thickness characteristic of coals mined by operators in the Powder River 
Basin. Associated mining costs are higher, high capacity equipment cannot 
be applied most efficiently and transport costs are high due to 
physiography and lack of transportation competition. Colorado mines will 
never demonstrate the aggregate productivity of competitors to the north. 
Mines will neither be as large nor will production be as significant in a 
regional perspective. 

Moderate levels of production will yield employment for 2,500 to 4,000 
persons and indirectly emp 1 oy many others. Co a 1 is an important 
contributor to the local economies of the Western Slope. Table 4-1 lists 
levels of coal employment since 1960. Figure 4-1 shows these data 
graphically. Colorado mines have increased in size, employed more people 
on increasing production and increased productivity. 
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TABLE 4-1. EMPLOYMENT IN COLORADO COAL INDUSTRY 

1960-1983 

Year 
--,-goo 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

Employees of the 
Coal Industry 

2,051 
1 ,657 
1,594 
1,393 
1 ,474 
1 '500 
1 ,518 
1 '381 
1 ,364 
1 ,357 
1,385 
1,389 
1 '361 
1 ,534 
1,736 
1 ,914 
2,259 
2,944 
3,645 
4,366 
4,261 
4,075 
3,282 
2,794 

Federally mandated work rule changes caused a decline in productivity in 
1969. However, surface mines demonstrate significantly higher 
productivity than underground mines. Working space constraints and roof 
control requirements limit underground mine productivity. Skill and 
training of underground miners is more critical than in surface mining. 
As a result, more miners are required for underground coal, higher levels 
of skill and compensation are required. 

In high-capacity surface mining relatively few pieces of equipment are 
required to extract coal. Large, high-capacity equipment can produce 
large volumes of coal with semi-skilled to skilled workers drawn from 
analogous work in earth-moving and construction. 
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FIGURE 4-1 EMPLOYMENT IN COLORADO COAL INDUSTRY, 1960 TO 1983 
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Table 4-2 lists underground and surface mine productivity by county from 
1978 to 1983, Figure 4-2 shows these productivity data graphically. The 
data are abstracted from MSHA records and are augmented by data from the 
Colorado Department of Mines. Productivity increases are greatest in 
underground mines, however, productivity is sti 11 much higher in surface 
mines. The effect of depletion exacts a penalty in productivity. Surface 
mine productivity in Colorado peaked in 1983 and, at least temporarily, is 
on decline. 

Depletion of present operations will cause productivity declines in all 
mines. New mines must be sought constantly, and even in times of coal 
surplus, exploration must continue. Aggregate productivity must increase 
at a faster rate than those of competitors in order to maintain 
marketshare. A Colorado coal industry allowed to deplete operations and 
reduce overall productivity will be non-competitive and suffer severe 
production declines. 

New reserves, specifically high-quality surface-mi nab 1 e reserves must be 
located. The geology of Colorado coal is characterized by complex 
structure and stratigraphy. Along with di saggregated ownership patterns 
in many areas, locating the remaining premium sites is an onerous task. 
Quality surface reserves exist and this forecast assumes that within the 
next 20 years they will be found and mined. 
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TABLE 4-2 PRODUCTIVITY BY ~I NIH& ~ETHOD AND COUNTY 1 1978 TO 1983 

1978 1979 1980 
~IN IN& 1978 1978 TONS PER 1979 1979 TONS PER 1980 1980 TONS PER 

COUNTY ~ETHOD PRODUCTION "EN "AN-DAY PRODUCTIOII ~EN "AN-DAY PRODUCT I ON ~EN ~AN-DAY 

ARCHULETA u 
s 38,676 12 16.80 78,780 24 13.86 8,420 8 13.90 

TOTAL 38,676 12 16.80 78,780 24 13.86 8,420 8 13.90 
DELTA u 451,616 172 10.80 823,000 142 22.86 879,530 170 22.13 

s 35,231 10 21.70 74,240 II 23.79 24,080 25 3.97 
TOTAl 486,847 182 II. 21 897' 240 !53 22.93 903,610 195 19.73 
EL PASO u 

s 39,041 13 17.40 
TOTAL 39,041 13 17.40 
FRE~NT u 5,342 3 25.60 31,230 25 II. 92 120,320 47 II. 41 

s 119,206 33 12.57 130,815 29 18.10 95,830 29 14.05 
TOTAl 124,548 36 12.85 162,045 54 16.46 216,150 76 12.45 
GARFIELD u 82,759 47 14.97 2,913 3. 78 15,720 9 13.32 

s 
TOTAl 82,759 47 14.97 2,913 8 3.78 15,720 13.32 
GUNNISON u 1,209,380 503 II. 76 1,587, 832 427 16.27 1' 102,432 518 16.70 

5 
TOTAL 1,209,380 503 II. 76 1,587,832 427 16.27 1,102, 432 518 16.70 
HUERFANO u 

s 16,342 5 51.90 50,790 8 31.28 23,470 9 12.45 
TOTAL 16,342 5 51.90 50,790 8 31.28 23,470 9 12.45 
JACKSON u 

s 707,657 106 28.17 666,900 98 32.83 632,900 103 28.83 
TOTAL 707,657 106 28.17 666,900 98 32.83 632,900 103 28.83 
LA PLATA u 66,046 22 10.60 74,350 34 10.98 93,626 40 8.54 

s 13,850 6 16.50 3,600 3 6.50 
TOTAL 79,896 28 II. 30 77,950 37 10.64 93,626 40 8.54 
LAS ANIKAS u 582,003 471 6.04 608,400 427 5. 77 766,770 437 7.06 

5 57, BOO 23 16.39 43,000 5 34.23 30,600 20 21.20 
TOTAL 639,803 494 6.41 651,400 432 6.11 797,370 457 7.25 
mA u 449,749 148 11.60 445,350 120 15.25 749,530 187 IS. 74 

s 
TOTAL 449,749 148 11.60 445,350 120 15.25 749,530 187 IS. 74 
IIOFFAT u 610,103 211 13.73 729,050 177 17.02 632,709 190 14.19 
l6REEN RIVERI s 1,575,082 308 14.54 2,350,210 308 35.58 2,014,380 235 38.97 
TOTAL 2,185, 185 519 14.30 3,079,260 485 28.28 2, 647,089 425 27.49 
"OFF AT u 
lUINTAI s 1,072,113 296 10.10 1,699,440 311 25.34 2, 642,080 316 32.65 
TOTAL 1,072,113 296 10.10 1,699,440 311 25.34 2.042.080 316 32.65 
KOFFAT u 610,103 211 13.73 729,050 177 17.02 632,709 190 14.19 
lTOTAU s 2,647,195 604 12.34 4,049,650 619 30.42 4,656,460 551 35.11 

TOTAL 3,257,298 815 12.58 4, 778,700 m 27.16 5,289,169 741 29.85 
IIONTROSE u 

s 102,394 23 16.90 121,750 22 21.63 93,070 20 18.89 
TOTAL 102,394 23 16.90 121,750 22 21.63 93,070 20 18.89 
PITKIN u 915,392 640 5. 94 840,190 543 6.90 739,260 484 6.57 

s 
TOTAL 915,392 640 5.94 840,190 543 6.90 739,260 484 6. 57 
RIO BLANCO u 36,001 33 5.50 76,320 35 9. 87 216,960 67 II. 93 

s 
TOTAL 36,001 33 5.50 76,320 35 9.87 216,960 67 11.93 
ROUTT u 14,402 25 7.20 4,260 7 6.00 

s 6,072,102 524 50.63 6, 420,530 707 34.93 7,276,555 659 42.28 
TOTAL 6,086,504 549 49.92 6,420,530 707 34.93 7,280,815 666 42.13 
SAN KI6UEL u 

s 50 8 0.30 
TOTAL 50 8 0.30 
IIELD u 72,909 41 7.10 

s 

TOTAL 72,909 41 7.10 
-------------------------------------------------------------------------------------------------
&RAND u 4,495, 702 2,316 8. 83 5, 219.635 I. 938 11.58 5.321.117 2.1~6 I I .55 
TOTALS s 9,810,453 1,346 25.57 11,640,055 1,526 32.12 12.880.476 1.445 3~. 71 

14,306,155 3,662 16.02 16,858,690 3.464 20.74 18.201.593 3. 601 22..01 
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FIGURE 4-2 COLORADO COAL MINE PRODUCTIVITY BY MINING METHOD, 1978 TO 1983 
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Section 5 

5.0 FORECAST OF COAL EMPLOYMENT - (1984 to 2004) 

Employment in coal is rooted in productivity and product demand. Without 
demand high productivity is unimportant, on the other hand, low 
productivity and higher costs will cause consumers to seek substitutes, in 
turn lowering demand. Stability in coal employment is not typical, 
although total numbers may be relatively constant, the flux of old mines 
exiting the industry disenfranchises some workers and new mines introduce 
new workers. 

5.1 Coal Production and Distribution 

The forecast of coal employment is undertaken on a county level for 
demographic and planning purposes. Historical county coal mining 
productivity and derived production 1 evel s were used to ascertain county 
employment in the coal industry. Forecast production of coal was 
calculated by the demand-pull of various domestic geographic markets and 
the export market. The contribution of each county to each of these 
geographic markets was averaged and used as the basis for forecasting 
county production. As demand from a geographic market rises or falls so 
does production from a particular county. Where several counties share a 
market, estimates from Taylor and Ladwig (1983) and Rushworth, Kelso and 
Ladwig (1984) were applied to determine county marketshare. 

Table 5-l shows in-state and out-of-state coal distribution data by county 
for 1978 to 1983. Although distinct variations are apparent, the 1983 
in-state di stri buti on was held constant for forecast purposes with few 
exceptions. The exceptions are based on imperfect knowledge of intent at 
the time of writing; they are listed as follows: 

County 

Jackson 
La Plata 
Garfield 
Pitkin 

Assigned In-State Percentage 

0.20 
0.20 
0.20 
0.20 

Table 5-2 lists the percent of total in-state distribution by county. 
Competitive interaction may be reviewed at a glance. For example, since 
1981 Moffat County mines increased marketshare in in-state distribution 
from about 10 percent to about 38 percent in 1983. During the same time 
period Routt County mines lost in-state marketshare, falling from 67.8 
percent in 1981 to 44.3 percent in 1983, almost a one-to-one relationship 
of gain and loss between Moffat and Routt Counties. Holding a marketshare 
constant ignores competition and shifting centers of production. However, 
perfect knowledge of the microeconomy of coal mines and operators would be 
required to undertake a competitive model of in-state coal di stri buti on. 
Table 5-3 lists out-of-state coal distribution by county. 
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TABLE 5-I DISTRIBUTION OF COAL BY COUNTY, mB TO 1983 

COUNTY 

ARCHULETA 

DELTA 

EL PASO 

FRE"ONT 

GARFIELD 

BUNNI SON 

HUERFANO 

JACKSON 

LA PLATA 

LAS ANIIIAS 

"ESA 

"OFF AT 

"ONTROSE 

PITKIN 

RIO BLANCO 

ROUTT 

SAN "ISUEL 

MELD 

TOTAL 

me t97B 1978 me 
IN-STATE PERCENT PERCENT OUT-OF-STATE 

DISTRIBUTION OF TOTAL IN-STATE DISTRIBUTION 

32,540 

3,426 

124,577 

281 

255,091 

10,416 

37,941 

35,100 

50,779 

1,319,730 

102,393 

51,114 

6,836 

4, 538,159 

6,567,382 

0.50 92.43 

0.05 0. 73 

I. 90 100.00 

0.004 100.00 

3.98 21.23 

0.16 66.29 

0.~0 5.37 

0.53 44.51 

o. 77 90.21 

20.08 49.65 

1.56 100.00 

0.79 5.58 

0.10 22.33 

69.10 74.94 

100.00 

100 

2,664 

466,716 

946,232 

5,296 

66B,J71 

43,750 

12,530 

1,337,248 

864,312 
23,780 

I 1517,468 

5,898,367 

PERCENT 1978 USED 1979 1979 1979 1979 1979 1979 1979 USED 
OF PERCENT OUT- TOTAL AT IN-STATE PERCENT PERCENT OUT -OF-STATE PERCOO PERCENT OUT-OF-STATE AT 

TOTAL OF STATE DISTRIBUTED mE STOCKPILED DISTRIBUTION OF TOTAL IN STATE DISTRIBUTION OF TOTAL OUT-OF-STATE DISTRIBUTION "INE STOCKPILED 

0.05 7.57 35,204 61,500 o. 78 79.90 16,450 0. 23 21.10 77,950 20,000 

7.93 99.27 470,142 50,733 66,000 0.84 43.42 86,000 1.22 56.58 152,000 3,500 

0.00 124,577 10 BOO 77,001 0.98 96.98 2,400 0.03 3.02 7'1,401 10 640 

16.07 o.oo 201 2,500 m 0.001 2.20 5,015 0.07 '17.80 5,128 

0.09 70.77 1,201,323 37,211 254,475 3.23 16.19 1,317,392 18.65 83.81 1,571,867 16,011 

II. 35 33.71 IS, 712 30,192 0.38 60.71 19,490 0.28 39.23 49,692 

0. 74 94.63 706,312 17,277 18,008 0.23 2.26 778,088 11.01 97.74 796,096 11,800 

0.21 55.49 78,950 200 s,ooo 23,357 0.30 23.97 74,080 1.05 76.03 97,437 19 

19.79 63 1308 ISO 793,129 10.08 97.14 23,384 0. 33 2.86 816,513 

22.71 44 0.001 0.01 681,486 '1.65 99.99 681,530 

50.35 2,655,970 618,763 1,369,275 17.40 54.31 I' 151 I 798 16.30 45.69 2,s21 ,on 874,487 

14.60 102,393 121,801 1.55 100.00 0.00 121,901 

0.40 94.42 915,426 13,150 0.17 1.56 828,750 II. 73 98.44 841,900 

25.77 77.67 30,616 100 3,500 45,307 0.58 47.63 49,821 0. 71 52.37 95,128 249,814 

25.06 6,055,627 100 3, 553 4, 996,776 63.49 71.11 2,030,040 28.74 29.89 710261816 I 00 

200 

100 12,455,749 765 739,337 7,870,128 100 7 ,064,194 100 14 1934 1322 liB 1,1761271 
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TABlE S-1 !CONTINUED) DISTRIBUTION OF COAl BY COIIITY, 1978 TO 1983 

1980 1980 1980 1980 
111-ST ATE PERCENT PERCENT OUT -If -STATE 

COUll TV DISTRIBUTION OF TOTAl IN-STATE DISTRIBUTION 

ARCHULETA 3,049 0.04 36.19 5,375 

DELTA 9'1,648 1.26 9.01 1,006,342 

EL PASO 

FRE"DNT 135,256 1.70 78.59 36,847 

BARFIELD 10,087 0.130 70.18 4,287 

6UNNISON 288,626 3.64 14.69 1,676,303 

HUERFANO 20,825 0.26 91.35 1,972 

JACKSON 16,382 0.21 2.13 754,269 

LA PLATA 10,963 0.14 11.79 82,000 

LAS AIII"AS 765,629 9.65 96.51 27,676 

liE SA 1,622 0.02 0.21 754,950 

tmFFAT 1,132,045 14.27 36.86 1,939,026 

IIOMTROSE 96,068 1.17 100.00 

PITKIN 9,032 0.11 1.25 715,101 

RIO BLANCO 30,891 0.39 43.85 39,550 

ROUTT 5,l16,Ul 67.01 74.16 1,852,510 

&AN "16UEL 

MELD 

TOTAL 7,936,266 100 8,896,208 

PERCENT 1980 USED 1981 1981 1981 1981 1981 1981 1981 USED 
OF PERCENT OUT- TOTAL AT IN-STATE PERCENT PERCENT OUT-OF-STAT£ PERCENT PERCENT OUT-OF-STATE AT 

TOTAl OF STATE DISTRIBUTED KINE STOCKPILED DISTRIBUTION OF TOTAl IN STATE DISTRIBUTION OF TOTAL OUT -OF-STATE DISTRIBUTION "UIE STOCKPilED 

0.06 

11.31 

0.41 

0.05 

18.84 

0.02 

8.48 

0.92 

0.31 

8.49 

21.80 

0.00 

8.04 

0.44 

20.82 

100 

63.81 8,424 

90.99 1,105, 990 

21.41 172,103 8 

2U2 '14,374 

85.31 1,964,929 23 

8.65 22,797 
10 

97.87 770,651 

88.21 92,963 

3.49 793,305 

99.79 756,572 

63.14 3,071,071 

93,068 

98.75 724,133 

56.15 70,441 100 

25.84 7,168,653 

26,574 

12,659 

1,126 

10,936 

m 

10,000 

10,500 

20,000 

9,008 

625,343 

12,399 

m,m 

7,435 

270,042 

124,863 

22,721 

272,598 

35,492 

14,436 

9,310 

669,741 

1,789 

683,231 

74,684 

4,848 
34,842 

50,273 4,715,946 

7,292 

16,829,474 141 926,766 6,949,270 

0.11 2.92 247,576 2.37 97.08 255,011 

3.89 16.45 1,372,017 13.16 83.55 I I 642,059 62,335 

1.80 44.91 153,162 I. 47 55.09 278,025 10 

0.330 41.78 31,667 0.30 58.22 54,388 1,905 

3.92 16.23 1,407,086 13.49 83.77 1,679,684 100 8,605 

0.51 98.59 SOb 0.01 I. 41 35,998 485 

0.21 6.19 218,646 2.10 93.81 233,082 10 33,342 

0.13 6.52 133,450 I. 28 93.48 142,760 200 

9.64 91.15 65,038 0.62 8.85 734,779 

0.030 0.19 947,499 9.09 99.81 949,288 m 

9.83 18.91 2,929,125 28.09 81.09 3,612,356 307,889 

I. 07 100.00 74,684 

0.07 0.65 735,323 7.05 99.35 740,171 4, 000 

0.50 17.71 161,940 1.55 82.29 196,782 64,454 

67.86 69.96 2,025,071 19.42 30.04 6,741,017 81,921 

0.10 100.00 7,292.00 

100 10,428,106 100 17,377,376 120 565,559 



TABLE 5-I ICONTINUEDI DISTRIBUTION OF COAL BY COUNTY, 1978 TO 1983 

1982 1982 1982 1982 PERCENT 1982 1983 1983 1983 1983 1983 1983 1983 
IN-STATE PERCENT PERCENT OUT-OF-STATE OF PERCENT DUTc TOTAL IN-STATE PERCENT PERCENT OUT-OF-STATE PERCENT PERCENT OUT-OF-STATE 

COUNTY DISTRIBUTION OF TOTAL IN-STATE DISTRIBUTION TOTAL OF STATE DISTRIBUTED DISTRIBUTION OF TOTAL IN STATE DISTRIBUTION OF TOTAL OUT-OF-STATE DISTRIBUTION 

ARCHULETA 259,477 2.45 100.00 259,477 245,500 2.76 100.00 245,500 

DELTA 303,259 3.84 20.17 1,200,258 11.35 79.83 1,503,517 322,500 4.11 23.88 1,027,800 11.54 76.12 1,350,300 

EL PASO 0.00 

FREIUIMT 367,493 4.65 52.39 333,965 3.111 47.bt 701,458 504,300 6.43 59.87 338,000 3.79 40.13 842,300 

BARFIELD 30,106 0.380 42.00 41,577 0.39 58.00 71,1183 

BUNNI SON 288,884 3.65 22.93 970,972 9.18 77.07 I ,259,856 316,600 4.03 29.62 752,100 8.44 70.38 1 ,068, 700 

HUERFANO 29,192 0.37 100.00 29,192 

JACKSOIC 8,098 0.10 4.23 183,351 1.73 95.77 191,449 2,900 0.04 2.27 ll6,200 1.30 97.73 119,100 
0 

LA PLATA 14,528 0.18 12.00 106,540 1.01 88.00 121,068 10,800 0.14 198.00 43,300 0.49 80.04 54,100 
U1 
I 

LAS ANIIIAS 274,454 3.47 93.83 18,048 0.17 6.17 292,502 518,000 5.81 100.00 518 1000 ~ 

IE SA 2,107 0.03 0.20 11051,850 9.95 99.80 1,053,957 716,300 8.04 100.00 716,300 

IIOFFAT 2,286,065 28.92 35.97 4,069,682 38.49 64.03 6,355,477 3,009,700 38.35 52.14 2,762,500 31.01 47.86 5,772,200 

• "ONTROSE 61,237 0.77 100.00 61,237 59,400 0.76 100.00 59,400 

, PITKIN 7,387 0.09 1.16 629,438 5.95 98.84 636,825 546,900 6.14 100.00 546,900 

RIO BLAIICO 48,110 0.61 53.85 41,231 0.39 46.15 119,341 233,400 2.62 100.00 233,400 

ROUTT 4,049,715 51.22 70.93 I ,667 I 799 15.77 29.17 5,717,514 3,478,300 44.32 68.38 1,608,500 18.06 31.62 5,086,800 

SAil "16UEL o.oo 0 

IIELD 135,651 1.72 100.00 0 135,651 143,000 1.82 100.00 143,000 

TOTAL 7,906,286 100 10,574,188 100 18,480,204 7,847,500 100 8,908,500 100 16,756,000 



TABLE 5-2. PERCENT OF TOTAL IN-STATE COAL DISTRIBUTION 1978 TO 1983 
NORI1ALIZED 

AVERAGE AVERAGE 
COUNTY 1978 1979 1980 1981 1982 1983 PERCENT PERCENT 

ARCHULHA 0.50 0.78 0.04 o. 11 0.00 0.00 0.24 0.24 

DELTA 0.05 0.84 1.26 3.89 3.84 4.11 2.33 2.30 

EL PASO 

FREI10NT 1. 90 0.98 1. 70 1.80 4.65 6.43 2.91 2.87 

GARFIELD 0.004 0.00 0.13 0.33 0.38 NIL 0.14 0.14 

GUNNISON 3.88 3.23 3.64 3.92 3.65 4.03 3.73 3.69 

HUERFAND 0.16 0.38 0.26 0.51 0.37 NA 0.28 0.28 

JACKSON 0.58 0.23 0.21 0.21 0.10 0.04 0.23 0.23 

LA PLATA 0.53 0.30 0.14 0.13 0.18 0.14 0.24 0.24 

LAS ANI"AS 0.77 10.08 9.65 9.64 3.47 NA 5.60 5.53 

"ESA NA 0.00 0.02 0.03 0.03 NA 0.01 0.01 

110FFAT 20.08 17.40 14.27 9.83 28.92 38.35 21.49 21.22 

"ONTROSE 1.56 1.55 1.17 1.07 0.77 0.76 1.15 1.14 

PITKIN 0.79 0.17 0.11 0.07 0.09 NA 0.20 0.20 

RIO BLANCO 0.10 0.58 0.39 0.50 0.61 NA 0.36 0.36 

ROUTT 69.10 63.49 67.01 b7.8b 51.22 44.32 60.50 59.77 

SAN "IGUEL 

IIELD 1. 72 1.82 1.82 1.80 

TOTAL 99.99 100.01 100.00 99.90 100.00 100.00 101.22 100.02 
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TABLE 5-3. PERCENT OF TOTAL OUT-OF-STATE COAL DISTRIBUTION 1978 TO 1983 
NOR"ALIZED 

AVE RASE AVERASE 
COUNTY 1978 1979 1980 1981 1982 1983 PERCENT PERCENT 

ARCHULETA 0.05 0.23 0.06 2.37 2.45 2.76 1.32 1.32 

DELTA 7.93 1.22 11.31 13.16 11.35 11.54 9.42 9.41 

EL PASO 

FRE"DNT 0.03 0.41 1.47 3.16 3.79 1.48 1.48 

GARFIELD 0.07 0.05 0.30 0.39 0.14 0.14 

GUNNISON 16.07 18.65 18.84 13.49 9.18 8.44 14.11 14.10 

HUERFANO 0.09 0.28 0.02 0.01 0.07 0.07 

JACKSON 11.35 11.01 8.48 2.10 1.73 1.30 6.00 6.06 

LA PLATA 0.74 1.05 0.92 1.28 1.01 0.49 0.92 0.92 

LAS ANIIIAS 0.21 0.33 0.31 0.62 0.17 5.81 1. 24 1.24 

"ESA 9.65 8.49 9.09 9.95 8.04 7.54 7.53 

"OFFAl 22.71 16.30 21.80 28.09 38.49 31.01 26.40 26.38 

"ONTRDSE 0.00 0.00 0.00 o.oo 0.00 0.00 

PITKIN 14.68 11.73 8.04 7.05 5.95 6.14 8.93 8.92 

RID BLANCO 0.40 0.71 0.44 1.55 0.39 2.62 1.02 I. 02 

ROUTT 25.77 28.74 20.82 19.42 15.77 18.06 21.43 21.41 

SAN "ISUEL 

WELD 

TOTAL 100.00 100.00 99.99 100.00 99.99 100.00 100.02 100.00 
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Table 5-4 lists the county distribution of coal production for Case No. 1 
-- Base Case. Case Nos. 3 and 4 alter only out-of-state demand scenarios 
so that Table 5-4 is similar for Cases Nos. 1, 3 and 4. However, Case No. 
2 - Colorado Loses Marketshare, Table 5-5, does change the allocated 
production by county since different demand data are prescribed by the 
Case No. 2 production estimate. 

For Case No. 1 - Base Case, as well as Case Nos. 3 and 4, total in-state 
demand varies from 8.4 mtpy in 1984 to 10.6 mtpy in 2004. County 
production changes proportionally to the percent of total allocated in the 
table and does not change due to inter-mine, inter-county or regional 
competition. In Case No. 2 - Colorado Loses Marketshare, the projected 
1984 in-state production and distribution is 8.3 mtpy falling to 6.9 mtpy 
in 2004. 

In order to ascertain production from counties due to other geographic 
markets, counties were matched with markets. The approximate marketshare 
of a Colorado county to a particular market was estimated from data for 
the period 1981 to 1983. Most significant markets are apportioned among 
several counties and several markets are served by one county only. 
Percentages of county marketshare within a geographic market were, in some 
cases, divided into three time periods, for example, 1984 to 1986, 1987 to 
1990 and 1991 to 2004. Several changes are expected in the 1987 to 1990 
time period, some mines may be depleted and closed and many contracts 
expire at about this time. Changing percentages of county marketshare is 
an attempt to show competitive forces in operation. All changes are 
arbitrary and are not intended to reflect knowledge of intent, or bias 
against operators whose mines are affected by changing a percentage. 

5.2 Market Regions 

5.2.1 East North Central Market Region 

In the East North Central Market Region, three counties split Colorado's 
contribution to this geographic market. Since this geographic market is 
forecast as one of decline, the relative county marketshare is held 
constant. The counties and marketshare data are listed as follows: 

County 

Delta 
Moffat 
Routt 

5-7 

Marketshare (%) 

65 
5 

30 



TAIII.E ~-4 FORECAST IN-STATE COAl DISTRIBUTION BY COOMTY, 1994 TO 2004 1 CASE 110. I--BASE CASE 

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 19'14 1995 1996 19'17 19'18 1999 2000 2001 2002 2003 2004 

COIIITY PERCr.T OF TOT AI. 8,419 8,520 8,623 8,126 8,831 8, 937 9,044 9,153 9,262 9,374 9,416 9,600 9, 715 9,832 9, 950 10,069 10, 190 10,312 10,436 10,561 10,688 
MCIIUt.ETA 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DELTA 4.08 344 348 352 356 360 365 369 373 378 312 3B7 392 m 401 406 411 4lb 421 426 431 436 
EL PASO 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
FREIII*T 6.31 537 544 ~0 557 563 570 571 584 5" ~99 605 612 620 b21 m 642 650 658 666 614 682 
IIAI!FIEll 0.40 34 34 34 35 35 36 36 31 37 37 31 38 39 39 40 . 40 41 41 42 42 43 
llliUIISOII 4.00 331 341 345 349 353 357 362 366 370 l15 379 384 389 393 398 403 408 412 417 422 429 
IIJERFAIIO 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~ACKSOII 0.20 11 17 11 17 18 18 18 18 19 " 19 19 19 20 20 20 20 21 21 21 21 
LA PlATA 0.20 11 11 17 17 18 18 18 18 19 " 19 19 19 20 20 20 20 21 21 21 21 
LA! AIIMS 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

U'l liE SA 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
co IliFF AT 31.03 3,202 3,240 3,279 3,319 3,358 3,399 3,439 3,481 3,523 l,56~ 3,608 3,6~1 l,695 3,739 3,784 3,829 3,875 3, 922 3, 969 4,016 4,065 

IIOIITROSE 0.15 63 64 6~ 6~ 66 67 68 69 69 10 11 12 73 74 75 76 76 11 78 79 80 
PITkll 0.20 17 17 17 17 18 18 18 18 19 19 19 19 19 20 20 20 20 21 21 21 21 
110 ILAIICO 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ROOTT 43.95 3,700 3,745 3, 790 3,835 3,881 3,928 3,975 4,023 4,071 4,120 4,169 4,219 4,270 4,321 4,373 4,425 4,478 4, 532 4, 587 4,642 4,697 
SAM "I&UEL 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
IIELD 1.81 152 154 156 158 160 162 164 166 168 170 l72 l74 176 178 180 182 184 187 189 191 193 
TOTAL 100.00 8,419 8,520 8,623 8,726 8,831 8, 937 9,044 9,153 9,262 9,374 9,486 9,600 '· 715 9,832 9,950 10,069 lO, 190 10,312 10,436 10,561 10,688 



TABLE 5-5 FORECAST IN-STATE COM. DISTRIBUTION BY COUNTY, 1984 TO 2004 1 CASE NO. 2--COLORAOO LOSES ftARKETSHARE 

IISTATE PtiODUtTIOII 1984 1985 1986 1987 1988 1989 1990 1991 1992 tm 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

C!MITY PERCENT OF TOTAl 8,378 8, 331 8,283 8,232 8,179 8,123 8,065 8,004 7,940 7,874 7,805 7' 734 7,659 7,582 7,501 7,418 7,332 7,242 7,149 7,053 6,954 
ARCHULETA 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DELTA 4.08 342 340 m 336 334 331 m 327 324 321 liB 116 112 109 306 lOl m 295 292 288 284 
El PASO 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
FREftONT 6.38 534 m 528 525 522 SIB 515 511 507 502 498 493 489 484 m m 468 462 456 450 "' 6AI!f !Elll 0.40 34 31 33 ll 33 32 32 32 12 31 31 31 ll 30 30 30 29 29 29 28 28 
6\JIIIISON · 4.00 335 333 331 329 327 325 123 320 318 liS m 109 106 303 300 zq] 293 290 286 282 278 
HUERFAHIJ 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ul JACKSIII 0.20 17 17 17 16 16 16 16 16 16 16 16 15 15 15 15 IS 15 14 14 " 14 
I LA PLATA 0.20 17 17 17 16 16 16 16 16 16 16 16 15 15 15 15 15 15 14 " " 14 

1.0 
LAS AIIIMS 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
liE SA 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ftii'FAT 38.03 1,186 1,168 3,150 3,111 1,110 3,089 3,067 3,044 3,020 2,995 2,968 2,"' 2,913 2,883 2,853 2,821 2,788 2,754 2, 719 2,682 2,645 
IKliiTIIIISE 0. 75 63 62 62 62 61 61 60 60 60 59 59 58 51 57 56 56 55 54 54 53 52 
PITkll 0.20 17 17 17 16 16 16 16 16 16 16 16 15 IS 15 15 IS 15 14 14 14 " RIO 8\.AIICO 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ROOTT 43.95 3, 682 3,662 1,640 l, 618 3, 595 l, 570 3,544 l, 518 3, 490 3, 461 3,430 \199 3,366 3,332 3,297 3, 260 3,122 3,183 3, 142 3,100 3, 056 
SAN fti&IJEl 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
MELD 1.81 152 151 ISO 149 148 147 146 145 144 143 141 140 m Ill 136 13' IB Ill m 128 126 
TOTAL 100.00 8,378 8,331 8,283 8,232 8,179 8,123 8,065 8, 004 7,940 7,874 7,805 7. 734 7,659 7,582 7,501 1 ·' 18 7,331 7' 142 7,149 7,053 6,954 



5.2.2 West North Central Market Region 

Again, three counties share this geographic market, and it also is a 
declining market for Colorado coal. For this reason relative county 
marketshare is held constant. The counties and marketshare are listed as 
follows: 

County 

Delta 
Gunnison 
Moffat 

Marketshare {%) 

5.2.3 East and West South Central Market Region 

15 
35 
50 

The growing East and West South Central Market Region takes coal from six 
counties. Diversity of supply is expected due to the number of coal-fired 
facilities, utilities and fuel needs. Assumptions of changing coal 
distribution shift some production from Moffat and Routt Counties to 
counties south and east. Given a growing market along the Gulf Coast, 
mines with excess capacity due to 1 oss of markets elsewhere wi 11 compete 
strongly for increased marketshare in the southeast. The assumptions are 
listed as follows: 

County Marketshare (%) 
1984-1986 1987-1990 1991-2004 

Delta 4 6 8 
Fremont 8 10 12 
Las Animas 13 15 18 
Mesa 18 18 18 
Moffat 50 45 40 
Routt 7 6 4 

5.2.4 Mountain Market Region - Industrial Coal 

Changes in county marketshare for industrial coal production in the 
Mountain Market Region are due to probable depletion of one mine in 
Archuleta County. The assumed county marketshare for this product and 
geographic market are listed as follows: 

County 

Archuleta 
Jackson 
La Plata 

Marketshare ( %) 
1984-1988 1989-1990 

55 25 
35 35 
10 40 
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1991-2004 

0 
35 
65 



5.2.5 Mountain Market Region - Met Coal 

The demand for met coal in the Mountain Market Region is served by one 
mine in Gunnison County. 

County Marketshare (%) 

Gunnison 100 

5.2.6 Mountain Market Region - Steam Coal 

Demand for Colorado steam coal in the Mountain Market Region outside of 
Colorado is currently met by one captive mine in Rio Blanco County. 

County Marketshare (%) 

Rio Blanco 100 

5.2.7 Pacific Market Region 

High-quality industrial coal destined for the Pacific t~arket Region is 
provided by one county. 

County Marketshare (%) 

Pitkin 100 

5.2.8 Export 

High-quality export coal is currently derived from one county: 

County 

Pitkin 

5.3 Case Definition 

Marketshare (%) 

100 

Total coal production destined for the out-of-state and export market are 
computed on a simple percent of total relationship. Forecast demand 
provided by Colorado is allocated to counties on the percentage basis 
described previously over the forecast period. Col ora do coal production 
varies with the presumed behavior of individual geographic markets and the 
assumed desirability of the Colorado coal product. 

Table 5-6 lists the county production linked to various out-of-state 
market regions and coal product markets for Case No. 1 - Base Case. These 
data are summarized in Table 5-7. Table 5-8 is a recapitulation of coal 
production destined for in-state coal distribution by county. In-state 
and out-of-state coal distributions by county are shown in Table 5-9. 

5-11 



Distribution data for Case No. 2- Colorado Loses Marketshare are shown in 
Table 5-10. Since this case alters only the in-state distribution of coal 
the data in Table 5-10 are identical to Table 5-6, for Case No. 1 - Base 
Case. Table 5-11 summarizes county data from Table 5-10. The in-state 
distribution of coal by county is repeated in Table 5-12 for Case No. 2. 
Both in-state and out-of-state coal distributions for Case No. 2 are 
totalled in Table 5-13. 

Out-of-state and export markets linked to counties for coal production and 
distribution in Case No. 3- Met Coal Market Resumes are presented in Table 
5-14. These data are totalled by county in Table 5-15. The in-state 
county coal production and distribution are presented in Table 5-16. 
In-state and out-of-state coal distributions are reported in Table 5-17. 

Table 5-18 lists production and distribution for counties in the 
out-of-state and export markets according to the criteria of Case No. 4-
Acid Rain Legislation Benefits Colorado. These data are summarized by 
county in Table 5-19. The expected distribution of in-state coal is 
reiterated in Table 5-20, and all distribution data are summarized in 
Table 5-21. 

5.4 Productivity 

Total coal employment is derived from expected production divided by 
productivity, in tons per man-day, assuming a 230-day-year. Employment is 
sensitive to the productivity figure. Constant productivity ignores 
expected gains due to new mines and equipment, however, unrestrained 
escalation of productivity by county is also unrealistic. 

Tab 1 e 5-22 presents sample stati sties of weighted average productivity 
data by county. Also included is an analysis of the weighted average days 
worked per year, tons per man-day and a comparison with observed 
statistics of 1983. The county with the highest average productivity is 
Routt County with 43.23 tons per man-day, and the 1 owest productivity 
excluding San Miguel County was observed in Las Animas County. 

Since employment is based on productivity, several methods of analyzing 
productivity were examined for Case No. 1 - Base Case. One 11 reasonable 11 

method was selected and used for comparing employment between cases. 

Table 5-23 reports projected production and employment for Case No. 1 -
Base Case using constant 1983 productivity. This method ignores the 
addition of new mines and new technologies. As total production increases 
22 percent over the 20-year period total employment increases almost 44 
percent from 2,778 miners in 1984 to 4,015 miners in 2004. The reason is 
market shifting over time from counties with high 1983 productivity to 
counties with relatively low productivity in 1983. 
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Table 5-24 uses production data from Case No. 1 and escalates 1983 
productivity three percent per year. An unrestrained escalation of 
productivity even at the relatively modest level of three percent per year 
results in an 80 percent increase over 20 years. While production 
increases 20 percent over 20 years, employment drops 17 percent. It is 
certain that arbitrary escalation is as much in error as leaving 
productivity constant over the span of the forecast. 

Table 5-25 again uses production data generated by Case No. 1 and 
escalates productivity selectively. Productivity in counties with mainly 
underground mines are escalated one percent per year, and counties with 
mainly surface mines are escalated 0.5 percent per year. The escalation 
in productivity is arbitrarily halted at a 11 reasonable 11 level. The 
addition of new mines and/or new technologies is simulated by arbitrarily 
raising a specific county•s productivity to a new level. This method of 
escalating productivity is used in all four cases and simulates the manner 
in which productivity increases, although probably not in the way events 
wi 11 unfold. 

Case No. 1 - Base Case 

Employment increases about four percent over the 20-year period while 
production increases 22 percent. Total employment grows from 2,585 miners 
in 1984 to 2,696 miners in 2004. 

Case No. 2 - Colorado Loses Marketshare 

The change in employment is a decrease of 10.9 percent, from 2,579 miners 
in 1984 to 2,298 miners in 2004. Production is nearly unchanged with an 
increase of only 0.18 percent over 20 years from 16.4 mtpy in 1984 to 16.5 
mtpy in 2004. While the method of productivity escalation is unchanged 
from the Base Case, different counties are affected by loss of market. If 
different markets are affected then different employment data will result 
and may not correlate with previously observed percent changes of 
production and employment. Table 5-26 shows these data. 

Case No. 3 - Met Coal Market Resumes 

Case No. 3 production increases from 16.5 mtpy in 1984 to about 20.7 mtpy 
in 2004 a change of 25 percent. Employment ranges from 2, 585 miners in 
1984 to 2, 791 miners in 2004, a change of 7. 9 percent. These data are 
presented by year and county in Table 5-27 for Case No. 3. 

Case No. 4 - Acid Rain Legislation Benefits Colorado 

Table 5-28 presents production, productivity and employment data for Case 
No. 4. Production increases from 16.4 mtpy in 1984 to 22.6 mtpy in 2004 
or 37 percent. Employment increases 16 percent, from 2,581 miners in 1984 
to 2,985 miners in 2004. 
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TABlE 5-& COUMTY PRODUCTIIII LinED TO OUHIF-STATI 1Wil£l54:ASI: Jill. I-USE CAS< 

lllll£0 RARKETS 

EAST IORTH CUTRAL CTI 
DELTA 11 IIARlETI 
DElTA CTI 
IIJFFAT 11 IIARlETI 
IIIFFAT Ill 
I1IIITT 11 MRI£11 
llfiiTT CTI 

lEST IOITH CUTRAI. CTI 
DElTA 11 IIMI:ETI 
DElTA CTI 
IIJIIIISOII 11 IWIKETI 
6lllllsml 1T1 
IIOfFAT 11 1Wil£ll 
IIIFfAT Ill 

£ l M SOOTH COO Ill 
DELTA 11 IIARlETI 
DElTA CTI 
F119!011T 11 MRKETI 
FREliOIIT Ill 
LAS MIRAS 11 MRKETI 
US MIMS ITI 
IIESA 11 !WinTI 
IIESA ITl 
IliFF AT I 1 IIARKITI 
IIIFFAT ITl 
ROUTT 11 I!Af!n:TI 
lllliTT Ill 

IOJIITAII-IND. ITl 
ARDfllfTA 11 IIARKETI 
Mtii!LETA Ill 
lAO:SOII 11 MRrr!l 
lAO:SIII ITl 
U PlATA 11 IIARl£11 
U PlATA ITI 

IOJIIlAIIl-IIET Ill 
6UIIIISOII 11-ETI 
&liii!S1JIIITI 

IOJIITAII-ST£1111 1T1 
RID lllAIICO 11 IIARlETl 
RIO BlAICO ITl 

PACIFIC Ill 
P!Tll. 11 IIARlETI 
Pili!• Ill 

EIPIIIIT Ill 
mm 11 IIAR!:ETI 
PITKIN Ill 

19114 

1,40Y 
~ 

m 
5 

70 
~ 

423 

390 
15 
5'1 
35 

ll'l 
50 

·1911 

4,200 
4 

lOB 
8 

331. 
ll 

54& 
lB 

756 
50 

2,100 
7 

2Y4 

lB4 
55 

211 
l5 

Ill 
10 
lB 

865 
100 
865 

200 
100 
200 

m 
100 
137 

500 
100 
500 

Ill diiiiOtfl tllauundt of lhort t1111 

199:1 

1,202 
~ 

781 
5 

flO 
~ 

31.1 

liD 
15 
47 
35 

lOY 
50 

155 

4,~2 

4 
172 

8 
344 

IS 
55'1 

18 
m 

50 
2,151 

7 
301 

410 
55 

225 
l5 

143 
10 
II 

931 
100 
931 

400 
100 
400 

I~ 

100 
105 

500 
100 
500 

19110 

m 
~ 

"" 5 
50 
~ 

m 

218 
15 
IS 
35 
70 
50 

10'1 

4,387 
4 

175 
B 

351 
ll 

570 
18 

7'10 
50 

2,194 
7 

~7 

Ill. 
55 

240 
l5 

153 
10 

" 
994 
100 

"' 
500 
100 
500 

1'15 
100 
1'15 

500 
100 
500 

19117 

784 
~ 

510 
5 

S9 
~ 

235 

IIY 
15 
II 
l5 
42 
50 
flO 

4,458 

' 207 
10 

m 
15 

'" 18 
802 

15 
2,000 

' 207 

162 
55 

254 
35 

162 
10 

" 
1,011 

100 
1,011 

&50 
100 
&50 

227 
100 
227 

500 
100 
500 

1'1118 

574 
65 

m 
5 

2Y 
10 

172 

100 
15 
15 
35 
35 
50 
50 

4,517 

• 
271 

10 
452 

15 
m 

18 
81S 

45 
2,012 

' 271 

188 
55 

268 
l5 

171 
10 
49 

I,OY6 
100 

I,OY6 

765 
100 
705 

25:! 
100 
25:! 

500 
100 
500 

198'1 

31.2 
65 

231. 
5 

18 
~ 

lOY 

100 
15 
15 
35 
35 
50 
50 

4,505 
6 

274 
10 

m 
15 

085 
IB 

822 
45 

2,054 

' 274 

514 
25 

128 
l5 

ISO 
40 

205 

1,151 
100 

1,151 

BOO 
100 
800 

269 
100 
269 

500 
100 
500 

1no 

150 
65 
'IS 

5 
8 

so 
45 

100 
15 
15 
35 
35 
50 
50 

4,&05 

' 276 
10 

4&1 
15 

691 
18 

82Y 
45 

2,on 
6 

276 

540 
25 

135 
l5 

18'1 
10 

216 

1,260 
100 

1,2110 

1,000 
100 

1,000 

284 
100 
281 

500 
100 
500 

1n1 

0 
~ 

0 
~ 

100 
15 
15 
l5 
l5 
50 
50 

1,1138 
8 

:m 
12 

557 
18 

835 
18 

835 
10 

1,855 
4 

186 

566 
0 
0 

l5 
1911 

05 
56B 

1,260 
100 

1,2110 

1,000 
100 

1,000 

300 
100 
300 

500 
100 
500 

1992 

0 
~ 

0 
5 
0 
~ 

0 

100 
15 
15 
l5 
35 
50 
50 

1,605 
I 

m 
12 

5110 
18 

810 
IB 

810 
10 

1,866 
4 

187 

592 
0 
0 

l5 
207 
~ 

lB5 

1,260 
100 

1,2110 

1,000 
100 

1,000 

316 
100 
ll6 

500 
JOO 
500 

1ns 

0 
~ 

0 
5 
0 
~ 

0 

100 
15 
15 
35 
35 
50 
50 

1,687 
B 

J75 
12 

562 
18 

844 
18 

B" 
10 

1,175 
4 

187 

618 
0 
0 

l5 
216 

65 
401 

1,260 
100 

1,260 

1,100 
100 

1,100 

m 
100 
m 

500 
100 
500 

Jn4 

0 
~ 

0 
5 
0 

:so 
0 

100 
15 
15 
35 
35 
50 
50 

4,705 
8 

l76 
12 

505 
18 

847 
18 

847 
10 

1,887 
4 

IBB 

'" 0 
0 

l5 
225 

65 
liB 

1,2110 
100 

1,260 

1,200 
100 

1,200 

liB 
100 
lll 

500 
100 
500 

1m 

0 
~ 

0 
5 
0 
~ 

100 
15 
15 
35 
35 
50 
50 

1,720 
B 

l78 
12 

566 
18 

850 
18 

850 
10 

1,888 
4 

18'1 

670 
0 
0 

l5 
231 
~ 

435 

1,2110 
100 

1,2!0 

1,500 
100 

1,500 

31.1 
100 
31.1 

500 
100 
500 

'"' 
0 
~ 

0 
5 
0 
~ 

100 
15 
15 
35 
35 
50 
50 

1,732 
8 

l7Y 
12 

568 
18 

852 
18 

852 
10 

1,m 
4 

18'1 

6'15 

0 
l5 

m 
05 

152 

1,2!0 
100 

1,2!0 

l7Y 
100 
l7Y 

500 
100 
500 

1n1 

0 
65 
0 
5 
0 
~ 

100 
15 
15 
35 
l5 
50 
50 

4,712 
B 

m 
12 

569 
II 

1154 
18 

1154 
10 

1,897 
4 

190 

nr 
0 
0 

l5 
25:! 

05 
409 

1,2110 
100 

1,2110 

m 
100 
l'l5 

500 
100 
500 

1998 

65 
0 
5 
0 

lO 

100 
15 
15 
S5 
l5 
50 
50 

1,751 
8 

l80 
12 

570 
18 

855 
18 

855 
40 

1,900 
4 

190 

747 
0 
0 

l5 
ID 

05 
486 

1,2110 
100 

1,2110 

Ill 
100 
Ill 

500 
100 
500 

ln9 

0 
~ 

0 
5 
0 
~ 

0 

100 
15 
15 
S5 
l5 
50 
50 

4,757 
8 

lSI 
12 

571 
18 

856 
18 

856 
40 

1,901 
4 

190 

m 

0 
.15 

271 
05 

50l 

1,260 
100 

1,2110 

127 
100 
127 

500 
100 
500 

2000 

0 
05 
0 
5 
0 

so 
0 

100 
15 
15 
l5 
l5 
50 
50 

1,703 
B 

lSI 
12 

m 
IB 

1157 
18 

1157 
40 

1,905 
4 

"' 
799 

0 
0 

l5 
280 

05 
520 

1,2110 
100 

1,2110 

1,500 
100 

1,500 

"l 
100 
"l 

500 
100 
500 

2001 

0 
05 

0 
so 

100 
15 
15 
l5 
l5 
50 
50 

4,7&7 
B 

lSI 
12 

572 
IB 

858 
18 

11511 
40 

1,907 
4 

191 

825 
0 
0 

l5 
289 

05 
5l6 

1,2110 
100 

1,2110 

1,500 
100 

1,500 

15'1 
100 
15'1 

500 
100 
500 

2002 

0 
65 

0 
so 
0 

100 
15 
15 
35 
l5 
50 
50 

4,m 
I 

lB2 
12 

5Jl 
18 

159 
18 

159 
40 

1,908 
4 

191 

151 
0 
0 

35 
m 

05 
55l 

1,2110 
100 

1,260 

1,500 
100 

1,500 

171 
100 
171 

500 
100 
500 

200S 

0 
05 
0 
5 
0 

so 

100 
15 
15 
l5 
l5 
50 
50 

4,n4 
B 

lB2 
12 

5Jl 
IB 

159 
IB 

159 
40 

1,910 
4 

191 

an 

0 
l5 

107 
05 

570 

1,2110 
100 

1,2110 

1,500 
100 

1,500 

190 
100 
190 

500 
100 
500 

2004 

0 
05 

0 
so 

100 
15 
15 
l5 
l5 
50 
50 

4,n, 
8 

lB2 
12 

5Jl 
18 

11110 
18 

11110 
10 

1,911 
4 

191 

903 

0 
l5 

l16 
05 

587 

1,2110 
100 

1,260 

1,500 
100 

1,500 

506 
100 
506 

500 
100 
500 



TABlE 5-7 SUIIIAIIIZED coom COlli. PRDDUCTIOII TO OUT-oF-sTATE ftllllrETS-I:ASE 110. I-BASE CASE ITHWSMDS If IIGT TillS! 

COIJITl 1984 1985 1986 19117 19118 1989 1990 1991 1992 1991 1994 1995 1996 1997 1998 19'19 2000 2001 2002 2001 2Q04 

ARDIJUTA 211 225 240 254 2bll 128 I~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IElTA I, 144 1,000 n4 m 6:19 524 389 386 188 190 m :I'll m m m 196 196 m m m m 
£1. PASO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FREIIOIIT 116 :144 ~I "6 m 457 461 m 56G Sb2 56:1 :166 568 569 570 571 572 572 m m m 
6ARFIELJ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1111111115111 1,001 1,041 1,071 1,096 I, Ill 1,186 1,295 1,m 1,m 1,m 1,m 1,m 1,m 1,m 1,295 1,295 1,295 1,295 1,m 1,295 1,295 

II.EIIfMII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

JAOCSIIII JJ4 l4l 15l 162 171 180 189 191 2117 216 225 214 241 253 262 271 280 289 291 107 116 

LA PLATA l8 41 " 46 49 205 216 168 38:1 401 418 4~ 452 469 486 503 5211 536 55l 570 5i1 

LAS AlUMS 546 559 570 669 m b85 691 m ~ 844 847 1150 152 154 155 1156 157 158 15'1 15'1 860 
IESA ~ m 790 802 Btl 822 829 m ~ 844 847 1150 852 154 855 1156 157 858 15'1 159 860 
llllfFAT 2,169 2,166 2,~2 2,105 2,111 2,122 2,110 1,905 1,916 1,m 1,932 1,938 1,943 1,947 1,'150 1,953 1,955 1,957 1,'15!1 1,960 I, l!J 

IIIIITIIDSE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

(J'1 P!TliN 617 665 695 127 15J 76! 784 800 116 BJ2 848 864 879 895 911 927 m 959 914 990 1,000 
I RID BlAO 200 400 500 650 76:1 BOO 1,000 1,000 1,000 1,100 1,200 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 

........ IIOIITT 717 662 605 501 "3 lBl 121 186 117 117 liS 189 119 190 190 190 191 191 m 191 "' (J'1 
SAil ftiSOO. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

lEU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAl 1,0'12 1,223 B,Z24 1,2" 1,292 8,261 a,m 1,164 1,41J 1,597 1,157 9,113 9,167 9,219 9,269 9,311 9,365 9, 411 9,457 9,501 9,546 
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TABlE :HI RECAPITII.ATIIIIII' C11JNTI ti!AI. PR1l00[TJIJM TO Ill-STAT£ IW!ffi-i:ASE 110. I-BASE CAS£ fTIIIUSNmS If SlffJIT TillS! 

I~ 19B:i 19111> 19S7 1988 1'11'1 1990 1991 1992 1m 1994 1995 1996 1997 1m I'm 2000 2001 2002 200l lot-I 

aum 1,419 8,520 8,623 8,726 8,831 1,m 9,044 9,153 9,262 9,314 9,416 9,600 9,715 9,832 9,950 10,069 10,190 10,312 10,436 10,561 10,688 
MCIIJlfTA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
D£LTA 344 3411 ru 356 360 365 369 m 378 382 m 392 396 401 406 411 416 421 426 m 436 

El. ~ASO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
fREIIDtfT m M4 5:10 557 563 570 577 !!84 "I 5911 605 612 620 627 6~ 642 650 6!58 666 674 682 
IIARfiEU 34 34 34 ~ ~ 36 36 'S7 'S7 'S7 38 38 39 39 40 40 41 41 42 42 43 

a. I Sill 3'S7 341 345 349 3:13 m 362 366 'S70 m 'S79 314 38'1 393 39S 403 40B 412 417 422 421 

lll(RfAIIIJ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

JACI:SIII 17 17 17 17 18 II 18 II 19 II 19 19 ., 20 20 20 20 21 21 21 21 

LA PlATA 17 17 17 17 18 18 II II 19 19 II 19 19 20 20 20 20 21 21 21 21 

LAS AIIIMS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

liES A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IlifF AT 3,202 3,240 3,279 3,319 3,~ 3,399 3,439 3,481 3,!!23 3,~ 3,608 3,651 3,695 3,739 3,784 3,1121 3,875 3,922 3,96! 4,016 4,065 

IDITlUlSE u 64 65 65 " 67 68 69 69 70 71 72 73 74 75 76 76 n 78 79 10 
(Jl Pili II 17 17 17 17 18 IB 18 18 19 19 19 19 19 20 20 20 20 21 21 21 21 
I RID llAIDI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1--' IOOTT 3,700 3,745 3,790 3,835 3,881 3,928 3,975 4,023 4,071 4,120 4,169 4,219 4,270 4,321 4,m 4,425 4,478 4,532 4,587 4,642 4,697 
0'> 

SM ftiiiiEI. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IIEl..D 152 154 156 158 160 162 164 I" 168 170 In 174 176 178 lBO 182 184 187 1119 191 l9l 

TOT II. 8,419 8,520 8,623 8,726 8,831 a,m 9,044 9,153 9,262 9,'S74 9,486 9,600 9,715 9,832 9,950 10,069 10,190 10,312 10,436 11,561 10,618 



TABLE 5-9 SIIIIMIZEJ) COIJiflY aiAl PRODUtTIIIII -CASE 110. I-BASE CASE ITIIIIISAIIDS IJ' SIIIRT TillS! 

COUIITY 1984 I 'ISS 1986 1987 1988 1989 1990 1991 19'12 1993 1994 1m 1996 1997 1998 19'19 200(1 2001 2002 2003 2004 

ARCIIII.£TA 211 225 240 254 268 128 m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DElTA 1,487 1,347 1,206 1,151 1,019 889 7S8 759 766 m ne 784 790 796 801 806 812 817 822 828 833 

El PASO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FREIIONT 873 888 901 1,003 1,015 1,027 1,038 1,140 1,151 1,160 1,170 1,179 1,188 1,196 1,205 1,213 1,222 1,230 1,238 1,247 1,m 

&ARFIElD 34 34 34 35 35 36 36 37 37 37 38 38 39 39 40 40 41 41 42 42 43 

6UNN15011 1,340 1,384 1,416 1,435 1,485 1,544 1,651 1,661 1,665 1,670 1,674 1,679 1,684 1,688 1,693 1,698 1,703 1,707 1,712 1 '711 1,723 

HllRFAIIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

JAU:SOII 151 160 170 179 188 198 207 216 226 235 2« 254 263 272 281 291 300 309 319 328 338 

LA PLATA 55 :511 61 64 66 223 234 386 403 420 437 454 471 48'1 506 523 540 557 514 m 608 

LAS AllliiAS 546 559 570 669 677 685 691 835 840 844 847 850 852 854 855 856 851 8:511 859 859 860 

II£ SA 756 774 7'10 802 813 822 829 835 840 844 847 850 852 854 855 856 857 8:511 859 859 860 

ftDFFAI 5,571 5,607 5,632 5,424 5,470 5,521 5,569 5,386 5,439 5,490 5,540 5,589 5,638 5,686 5,734 5,782 5,830 5,879 5,927 5,976 6,025 

IIIIIITROSE 63 64 65 65 66 67 68 69 69 70 71 72 T3 74 75 76 76 77 78 79 80 

Ul PITKIN 654 682 712 m 770 787 803 819 835 851 867 883 899 915 931 947 963 979 m 1,011 1,027 

I RIO BLANCO 290 400 500 650 765 BOO 1,000 I ,000 1,000 1,100 1,200 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 

1-' ROUn 4,417 4,406 4,395 4,338 4,324 4,310 4,296 4,2011 4,251 4,307 4,351 4,408 4,459 4,511 4,563 4,616 4,669 4,723 4,777 4,833 4,888 

-...,J SAN ftl&lEL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

liEI.D m 154 156 15!1 160 162 164 166 168 170 l72 174 176 178 180 182 184 187 18'1 191 193 

TOTAL 16,511 16,743 16,846 16,971 11,123 11,198 17,483 17,516 11,695 17,970 18,243 18,713 18,882 19,051 19,219 19,387 19,555 19,723 19,893 20,063 20,233 
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TAIIL£ 5-10 CDLIITY I'IIODOCTIIII LlmD TO DUT-If-STA!i IWIKETS-tA!£ Ill. 2--ai.~DD LIISES IWimstiME 

LlmD Mlll:£15 

£liST IIIRTH CliTMI. Ill 
IIELIA ll IIMKHl 
D£l.TA ITl 
IIUfFAT 11 ~I 
RDFFAT Ill 
RDUT1 11 MRKHI 
RDUT1 ITl 

II£ST IIIlTH C001AI. ITl 
DELTA ll IWIKETI 
DEI.TA Ill 
101115011 11 MRI:ETI 
&IMMISOI IT! 
IIOfFAT 11WKHI 
IIOFfAT ITl 

£ • M SOOTH WIT ITl 
D£l.TA 11~1 
D£l.TA ITl 
FROOIIT 11 IWIKHI 
FREIIIWT Ill 
LIIS MIRAS 11 MRK£!1 
LAS MIMS Ill 
IE SA 11 IIARK£T I 
II£SA Ill 
IIJFFAT 11 MIII:£TI 
IIOFFAT Ill 
IIOOTT 11 RAIOO:TI 
RWTT Ill 

IIOUIITAIII-IIID. Ill 
ARCIIIUTA 11 RARK£TI 
AROIIlfTA ITl 
JAOCSOII 11 MHETI 
JAOCSOII m 
LA PLATA 11 MRKHI 
LA PLATA Ill 

IDIRTAIII--IET Ill 
&IMIISOI 11 MRlETI 
liiiiiiiSIIIITJ 

IIOOIITAIII-5IDIII 1T1 
RID._AM:ti 11~1 
RIO lllAII:O Ill 

PACIFIC ITl 
Plllll 11 ~I 
PITIIIITJ 

£1PIIITITI 
Pill II 11 Mill:£ Tl 
PITIII ITl 

1'184 

1,409 
6:1 

916 
~ 

10 
lO 

42l 

m 
I~ 

5'1 
~ 

m 
50 

1'18 

4,200 
I 

168 
a 

336 
ll 

5U 
18 

756 
50 

2,100 
1 

294 

J8.4 
5S 

211 
3:1 

134 
10 
l8 

1105 
100 
1105 

:roo 
100 
:roo 

137 
100 
137 

500 
100 
500 

ITI -n tllau...t1 of -t t•• 

l<m 

1,202 
6:1 

781 
~ 

60 
lO 

1111 

310 
I~ 
47 
~ 

10'1 
50 

155 

4,302 
4 

m 
8 

344 
ll 

55'1 
II 

m 
$0 

2,151 
1 

301 

410 
55 

m 
3:1 

143 
10 
II 

934 
100 
934 

400 
100 
400 

16:1 
100 
16:1 

500 
100 
500 

198b 

m 
6:1 

646 
~ 

50 
lO 

:m 

218 
15 
ll 
~ 
76 
50 

10'1 

4,387 
I 

115 
8 

~I 

ll 
570 

Ia 
1'10 

50 
2,194 

7 
307 

4111 
S5 

240 
35 

153 
10 
44 

9'14 
100 
991 

500 
100 
500 

1'15 
100 
1'15 

500 
100 
500 

1'187 

784 
6:1 

m 
~ 

~ 

lO 
735 

"' I~ 
Ia 
~ 

12 
50 
60 

1,458 
6 

m 
10 

"' 15 
66! 
II 

802 
45 

2,000 
6 

267 

462 
5S 

254 
35 

1112 
10 
46 

1,1144 
100 

1,044 

650 
100 
650 

227 
100 
227 

500 
100 
500 

I 'IIIli 

m 
6:1 

m 
~ 

29 
30 

m 

100 
I~ 
I~ 

~ 
3:1 
$0 

50 

4,517 
6 

211 
10 

452 
15 

m 
18 

813 
~~ 

2,032 
6 

211 

4E 
5S 

268 
3:1 

111 
10 
49 

1,096 
100 

1,096 

765 
100 
765 

253 
100 
253 

500 
100 
500 

1989 

lll2 
6:1 

2111 
5 

II 
30 

10'1 

100 
15 
15 
3:1 
35 
50 
50 

4,56:1 
6 

271 
10 

457 

" 685 
18 

822 
4~ 

2,0~ 

6 
274 

514 
25 

128 
3:1 

180 
40 

20'.1 

1,151 
100 

1,1~1 

800 
100 
BOO 

m 
100 
269 

500 
100 
500 

19'10 

150 
6:1 
'18 
5 
8 

30 
4~ 

100 
15 
I~ 

~ 

3:1 
$0 

50 

1,695 
6 

276 
10 

461 
I~ 

"' 18 
829 

45 
2,072 

6 
m 

540 
25 
I~ 

~ 

111'1 
40 

216 

1,260 
100 

1,260 

1,000 
100 

1,000 

284 
100 
284 

500 
100 
500 

1"1 

0 
6:1 
0 
~ 

0 
30 
0 

100 
15 
15 
3:1 
~ 
$0 

$0 

4,638 
8 

311 
12 

557 
18 
~ 

IB 
~ 

40 
1,~ 

4 
186 

566 
0 
0 

3:1 
198 

6:1 
lila 

1,260 
100 

1,260 

1,000 
100 

1,000 

300 
100 
lOO 

500 
100 
500 

19'12 

0 
6:1 
0 
~ 

0 
lO 
0 

100 
15 
15 
~ 

3:1 
50 
50 

4,W 
B 

m 
12 

560 
18 

840 
18 

840 
40 

1,1166 
4 

187 

5'12 
0 

• 
3:1 

2t7 
6:1 

-385 

1,260 
100 

1,260 

1,000 
IM 

1,000 

316 
100 
316 

500 
100 
500 

I'm 

0 
6:1 
0 
~ 
0 

30 
0 

100 
15 
15 
~ 
3:1 
50 
50 

4,681 
B 

m 
12 

!162 
II 

844 
II 

144 
40 

1,815 
4 

187 

618 

0 
~ 

216 
6:1 

401 

1,260 
100 

1,260 

1,100 
100 

1,100 

m 
100 
m 

500 
100 
500 

19'11 

0 
6:1 
0 
~ 

0 
lO 
0 

100 
15 
15 
~ 

~ 

$0 

50 

4,705 
I 

376 
12 

565 
IB 

847 
Ia 

847 
40 

I,BS:l 
4 

ll!ll 

644 
0 
0 

3:1 
m 

6:1 
418 

1,260 
100 

1,260 

1,200 
100 

1,200 

348 
100 
348 

500 
100 
500 

19'15 

0 
65 
0 
~ 
0 

30 
0 

100 
15 
15 
35 
3:1 
$0 

50 

1,720 
I 

318 
12 

566 
18 

1150 
Ia 

a50 
40 

1,888 
4 

111'1 

670 
0 
0 

l5 
234 

6:1 
43:1 

1,260 
100 

1,260 

1,500 
100 

1,500 

1114 
100 
1114 

500 
100 
500 

19'16 

0 
6:1 
0 
~ 
0 

lO 
0 

100 
15 
15 
~ 

~ 

50 
50 

1,132 
8 

m 
12 

568 
18 

11:12 
18 

852 
40 

1,893 
4 

111'1 

6'15 
0 
0 
~ 

243 
6:1 

452 

1,260 
100 

1,260 

1,500 
100 

1,500 

m 
100 
m 

500 
100 
500 

19'17 

0 
6:1 
0 
~ 
0 

lO 

100 
15 
15 
3:1 
~ 

50 
50 

4,742 
I 

m 
12 

!169 
18 
~ 

18 
1154 

10 
1,11'17 

4 
190 

721 
0 
0 
~ 

253 
6~ 

469 

1,260 
100 

1,260 

1,500 
100 

1,500 

3'15 
100 
m 

500 
100 
500 

19'18 

0 
6:1 
0 
~ 
0 

lO 

100 
I~ 
I~ 

~ 
35 
50 
50 

4,151 
a 

380 
12 

570 
IB 
~ 

Ia 
~ 

40 
1,900 

4 
190 

747 
0 
0 
~ 

262 
6:1 

486 

1,260 
100 

1,260 

1,500 
100 

1,500 

411 
100 
411 

500 
100 
500 

1'1'1' 

0 
6:1 
0 
~ 

• 
lO 
0 

100 
I~ 
15 
~ 

~ 

50 
50 

4,157 
I 

lil 
12 

571 
!B 

856 
IB 

8!16 
40 

1,903 
4 

190 

m 
0 
0 
~ 

271 
6:1 

50l 

1,260 
100 

1,260 

1,500 
100 

1,500 

m 
100 
427 

500 
100 
500 

2000 

0 
6:1 
0 
~ 

0 
30 
0 

100 
15 
15 
~ 
~ 

50 
50 

1,763 
B 

381 
12 

572 
IB 

157 
Ia 

157 
40 

1,!05 
4 

I" 

199 
0 
0 
~ 

280 
65 

520 

1,260 
100 

1,260 

1,500 
100 

1,500 

443 
100 
443 

500 
100 
500 

2001 

0 
u 
0 
~ 
0 

lO 

100 
15 
15 
3:1 
35 
50 
$0 

4,767 
8 

311 
12 

572 
Ia 

8511 
18 

8511 
40 

1,907 
4 

I" 
m 

0 
0 
~ 

289 
65 

536 

1,260 
100 

1,260 

1,500 
100 

1,500 

45'1 
100 
45'1 

500 
100 
500 

2002 

0 
65 
0 
~ 
0 

lO 
0 

100 
I~ 

15 
3:1 
3:1 
50 
50 

4,nl 
8 

l82 
12 

m 
ta 

1159 
IB 

1159 
40 

1,908 
4 

191 

1151 

0 
~ 

2'18 
6:1 

553 

1,260 
100 

1,260 

1,500 
100 

1,500 

474 
100 
474 

500 
100 
500 

200l 

0 
6:1 

0 
30 
0 

100 
15 
15 
3:1 
3:1 
50 
50 

4, 714 
8 

l82 
12 

m 
18 

1159 
18 

859 
40 

1,"0 
4 

191 

an 
0 
0 
~ 

107 
65 

570 

1,260 
100 

1,260 

1,500 
100 

1,500 

490 
100 
490 

500 
100 
500 

~ 

0 

6:1 
0 
~ 
0 

lO 
0 

100 
15 
15 
3:1 
3:1 
50 
50 

4,n, 
8 

l82 
12 

m 
18 

860 
IB 

160 
40 

1,911 
4 

Ill 

901 

0 
3:1 

316 
u 

587 

1,260 
100 

1,260 

1,500 
100 

1,500 

506 
100 
506 

500 
100 
500 



TAll.£ 5-11 &IMIIARIIED COIMTl COAl PRODUCTIIII TO OUT-Of-SlATE MRKETS-tASE Ill. 2-tllt.OWO Lo&£5 MRfiTSIIARE (TIIOUSAJIDS Df Sllllll TIIISI 

COOIITl 1984 I'IS:i Ill& 1'187 1'188 1989 1'190 1'191 lm 1'1'13 1'1'14 ms l'l'lb 1'1'17 19'18 1'1'19 2000 2001 2002 2003 201)4 
ARtliUTA 211 22:i 240 254 2118 128 13:1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DELTA 1,1" 1,000 1154 195 m S24 389 38b 388 390 3'11 m 394 394 395 m m JU m m m 
EL PASO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
FREIIOIIT 3311 344 lSI ~ 452 4:i7 4bl m :lbO :ib2 :ib:i :i<b :ibll :ib9 S70 ~71 572 572 m S7J m 
&MFJEUI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
WIMISOII 1,003 1,043 1,071 l,otlb l,lll 1,1811 1,m 1,295 1,295 1,m 1,m 1,m 1,m 1,m 1,m 1,295 1,m 1,m 1,m 1,m 1,m 
HllRFMO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
lAUSOII 134 143 l:il lb2 171 I &a 189 1'18 207 21b m 234 243 2:iJ m 271 280 289 2'18 307 Jib 
LA PLATA JB 41 44 4b " 20:i 21b lb8 JB:i 401 418 43:1 452 409 4811 :i03 :i20 :iJII S:i3 :ilO Sll 
LAS AIIIIIAS Sib " 559 :i70 1169 m b8:i 091 B3:i 840 B" 847 B:iO BS2 1154 ll5:i B:iO 1157 BSB 1159 1159 8bO 
IIESA 750 774 7'10 802 Bll 822 829 83:1 840 844 847 1150 852 1154 ll5:i B:iO 1157 858 1159 859 8bO 
IIDFFAl 2,3119 2,JW. 2,J:i2 2,105 2,111 2,122 2,130 1,905 1,91b 1,925 1,932 1,938 1,943 1,947 1,950 1,m 1,955 l,ffi 1,958 1,91.0 1,9bl 
IIDIITROSE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
PllkiM bJ7 w.:; b95 n7 753 m 784 BOO Bib 832 848 Bb4 879 895 911 m m 959 974 m l,OOb 
RID BLM:O 200 400 soo bSO 71>5 BOO 1,000 t,ooo 1,000 1,100 1,200 I,SOO t,soo I,SOO l,:iOO I,SOO I,SOO I,SOO t,50o I,SOO t,SOO 
ROOn 717 bb2 bO:i :i03 m 383 321 1811 187 187 188 189 189 190 190 190 191 191 191 191 191 

(J1 
SAil "161£l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 
IIEUI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ...... 0 0 

I.D TOTAL 8,092 1,223 8,224 1,2" 8,292 B,2bl 8,439 8,3114 8,433 B,S97 a,m !,Ill 9,lb7 9,219 9,2b9 9,318 9,36S 9,411 9,4:i7 9,501 9,:i4b 

http://6-g-5-E-H5BBS.-E8.S--5
http://�a-fi-E-saBBi.-ai.a--a


TI\Blf ~12 RECN'ITIUT!DII If CDUIITY CDAL PIIODI.tT!DII TO Ill-STATE IIAIII([T-tiiSE MO. 2-COI.DRAD!I LOSES ftMmSIIIIRf ITHDUSIIIIIIS If SlllfiT TOIISI 

1984 IM l!lllo 1987 I 'IIIII 198'1 1'190 1'191 1'192 1'193 1'194 I'm 1'196 1997 1'198 1'199 2000 2001 2002 2003 2004 

COOIITY 1,371 l,lll 1,2SJ 1,232 8,179 1,m 1,06:1 1,004 7,940 7,874 7,1105 7,734 7,659 1,512 7,501 7,418 7,332 7,242 7,149 7,05:1 6,~4 

AIIDIUI..ElA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DELTA l42 l40 llB llb ll4 lll m 327 324 l21 lll m 312 l09 lOb 303 m 295 m 288 284 

El PAS1! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e 0 0 0 0 

FliEIIDKr 5l4 532 5211 525 m SIB 515 Sll 507 502 498 m m 484 479 m 4loll 4b2 45lo 450 444 

&ARFIEI.D l4 ll ll ll ll 32 32 Il 32 31 31 31 31 lO lO lO 'l'l 2'1 2'1 2!1 28 

61.111115011 llS m lll 329 327 325 Ill 320 311 m ll2 l09 lOb 303 lOO 297 293 m m 212 278 

IIDfll.:l 0 0 0 0 • 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 

jAI:KSllj 17 17 17 16 16 16 16 16 16 16 16 15 IS IS 15 15 15 14 14 14 14 

LA PLATA 17 17 17 16 16 16 16 16 16 16 16 15 IS 15 15 IS 15 14 14 14 14 

LAS MHIIAS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

liE SA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

lllfFAT l,llllo 3,161 3,150 3,131 3,110 3,019 3,067 3,044 3,02Q 2,t~ 2,961 2,941 2,913 2,183 2,115l 2,821 2,718 2,nl 2,719 2,612 2,645 

IIOIITHOSE lol 62 62 62 61 61 60 60 60 59 59 sa S1 S1 50 56 ~ 54 54 Sl 52 

PITKIJ 17 17 17 16 16 16 16 16 16 16 16 15 15 15 IS 15 15 14 14 14 14 

RIO llAIICII 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 

(.Jl 
Rllln 1,612 3,662 3,640 3,618 3,595 l,SIO 3,544 3,518 3,49Q 3,461 3,430 3,3'19 3,366 3,332 3,2'17 3,260 3,222 3,183 3,142 3,100 3,056 

I SAil fti6UEl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N IIElll 152 lSI ISO 149 141 117 14b 145 144 143 141 140 139 131 m ll4 Ill Ill 129 128 126 

0 TOTAL 1,371 l,lll 1,2SJ 1,232 1,179 1,m 1,065 1,004 7,940 7,174 7,1105 7,734 1,., 7,~ 7,501 7,411 7,332 7,242 7,149 7,05:1 6,954 



TrtBI.E 5-13 SIJIIARIIED COOIITY tnAl PRIIDOCTIDtl -cASE 10. 2-aJI.IIlADD lDSfS IIARIITSIWIE ITIIOOSAIIDS If 51011 TIIISI 

COUIITY I'IU 1'1115 1980 1987 1988 1989 1990 1991 1m 19'13 1994 l'l'r.i 1996 I'm 1998 tm 2000 2001 2002 200l 2004 
ARtHillTA 211 225 240 254 269 129 135 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DEI.TA 1,485 1,m 1,1'12 1,131 993 8511 718 713 712 711 710 708 706 704 701 698 695 6'12 .all 6115 681 
D. PASO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
FII£JiliiT 170 176 m 971 973 975 m 1,067 1,066 I,Ob:i 1,063 1,060 1,057 1,053 1,049 1,044 I,Ol'l 1,034 1,029 1,023 1,017 
&AIIflElll 34 33 33 33 33 32 l2 32 l2 31 31 31 31 30 30 lO 29 2'1 29 28 28 
liliiiiSOII l,ll'l t,:m 1,402 1,415 1,458 1,511 1,618 1,615 1,613 1,610 1,607 1,604 1,601 1,598 1,595 1,592 1,588 1,5115 1,581 1,577 1,573 
HUERFAI«J 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
JtaSOII 151 160 169 171 117 196 205 214 273 Zl2 241 250 259 269 2n 'm 2'14 303 312 321 llO 
LA Ptm 55 5B 60 63 6:i 222 Zl2 384 400 417 434 451 467 484 501 518 534 551 569 584 601 
LAS AIIIIIAS 546 559 570 669 m lo85 691 835 B40 844 847 8SO 852 8S4 855 a:w. 8S7 8:18 159 8S9 860 
IESA 7:i6 m 790 802 Btl 822 829 835 B40 844 847 8SO 1152 8S4 11:15 a:w. 8S7 1158 1159 1159 BOO 
lllfFAT 5,555 5,535 5,502 5,2311 5,222 5,212 5,197 4,949 4,936 4,919 4,901 4,an 4,8511 4,BJC 4,803 4,774 4,743 4,711 4,677 4,642 4,605 
IIOIITIIIISI: 63 62 62 62 61 61 60 60 60 59 59 5B 57 57 ~ 56 55 54 54 5l 52 

(J1 Pln:tl 6:i4 692 711 744 m 785 801 Bib 1132 B4B w m m 910 926 m 957 973 989 1,004 1,020 
I RID BLANCO 200 400 500 6:i0 765 BOO 1,000 1,000 1,000 1,100 1,200 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 

N RlliTT 4,:1'19 4,323 4,245 4,121 4,038 3,953 3,1W> 3, 703 3,676 3,lt48 3,619 3,588 3,556 3,522 3,417 3,451 3,413 3,:m 3,333 3,2'11 3,247 ........ 
SAil ftiSUEL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
liElll 152 151 ISO 149 148 147 146 ,., 144 143 141 140 m m 136 134 133 Ill 129 121 126 
TOTAL 16,469 16,554 16,506 11,m 16,471 16,384 16,504 16,348 t6,m 16,471 16,562 16,847 16,827 16,801 16,771 16,736 16,697 16,653 16,606 16,555 16,499 



U1 
1 

N 
N 

TABU ~~~ tlllllll PROilOCTllll LIIIKED TO lllHJf-STATI -EIS--tASE MO. 3-!1£1 tDA!. IIARKET RESLIIES 

Lllnl IWIIETS 

EAST ll!ll!H tfiTRAL CTI 
DEliA 11 IWIIETI 
lEliA CTI 
llfFAT 11 IIARKETI 
lllffAI CTI 
RlllTT 11 IIARKET I 
llllJTT CTI 

lEST laJRIH trn'RA!. Ill 
DEliA 11 IIARKETI 
DElTA Ill 
U.ISIJI11Mmll 
U.ISIJIITI 
llfFAI 11 IWIIETI 
IIJffll Ill 

E'ISillfiHIDTITI 
DEI.TA 1111ARKETJ 
lEliA CTI 
F11fl!l111111llARiii1J 
FRDUIT CTI 
LAS 111111\AS IIIIARIETI 
LAS IIIIIIAS Ill 
IIESA 11 IIARIETI 
IESA ITI 
llfFAT 11 !loWEll 
llfFAT ITI 
llllJTT 11 IWIIETI 
Rlllll Ill 

IDIIlAIII-10. ITJ 
MOIIUTA 11 llARiii11 
MDU.fTA Ill 
~AIJSIII 11 IWIIETI 
JAIXSOI Ill . 
LA PLATA 11 IWIXETI 
LA PLATA Ill 

IDIIlAIII-Ill Ill 
U.ISIJI 11 IIARIETI 
U.ISIJIITI 

IIUil A II -ST£AII 1T1 
liD llM:II 11 IW!IET I 
liD llAIICO ITI 

rACIFlt ITI 
PIIIIM 11 MRIETl 
Plllll Ill 

EIPORTITI 
mm II IIARl£T I 
PITII:IMITl 

1984 

1,40'1 
115 

916 
~ 

10 
30 
m 

396 
I~ 

59 
l:i 

139 
50 

198 

4,200 
4 

168 
8 

3l6 
13 

546 
18 

756 
50 

2,100 
1 

294 

384 
55 

211 
l:i 

134 
10 
38 

B65 
100 
B65 

200 
100 
200 

137 
100 
137 

500 
100 
500 

IJl .... tH tlloa .. ndo of lllart t111s 

198S 

1,202 
115 

781 
~ 

60 
30 

361 

310 
15 
47 
l:i 

109 
50 

155 

4,452 
4 

118 
8 

l:i6 
13 

519 
18 

801 
50 

2,226 
1 

312 

410 
:115 

225 
35 

143 
10 
41 

934 
100 
9l4 

400 
100 
400 

~2 

100 
542 

500 
100 
500 

1986 

m 
115 

1.46 
~ 

50 
30 

298 

218 
IS 
3l 
l:i 
76 
50 

109 

4,537 
4 

181 
8 

363 
13 

590 
II 

117 
50 

2,269 
1 

m 

436 
:115 

240 
35 

153 
10 

" 
9'14 
100 
9'14 

500 
100 
500 

512 
100 
512 

500 
100 
500 

1987 

784 
115 
m 

~ 

l9 
lO 

235 

119 
15 
18 
l:i 
42 
50 
60 

4,608 
6 

716 
10 

461 
15 

691 
18 

829 
45 

2,074 
6 

276 

462 
55 
~ 
35 

162 
10 
46 

1,~ 

100 
1,~ 

650 
100 
650 

604 
100 
604 

500 
100 
500 

19118 

S14 
115 
m 
~ 

29 
30 
tn 

100 
15 
15 
35 
35 
50 
50 

4,667 

• 
290 
10 

467 
IS 

100 
18 

140 
45 

2,100 
6 

280 

488 
55 

21>B 
35 

171 
10 
49 

1,096 
100 

1,096 

765 
100 
m 

630 
100 
630 

500 
100 
500 

191'1 

362 
115 

236 
~ 

18 
lO 

109 

100 
IS 
15 
35 
l:i 
50 
50 

4, 715 
6 

293 
10 

472 
15 

707 
18 

849 
45 

2,122 
6 

293 

514 
25 

128 
35 

1111 
40 

205 

1,m 
100 

1,151 

BOO 
100 
BOO 

lo46 
100 
646 

500 
100 
500 

19'10 

150 
115 
911 
~ 
8 

30 
4~ 

100 
15 
IS 
l:i 
l:i 
50 
50 

4,m 
6 

285 
10 

m 
15 

713 
18 

156 
45 

2,140 
6, 

285 

~0 

25 
m 
35 

IS9 
40 

m 

1,260 
100 

1,260 

1,000 
100 

1,000 

661 
100 
661 

500 
100 
500 

19'11 

0 
115 
0 
~ 

0 
30 

0 

100 
15 
15 
35 
~ 

50 
50 

4,7111 
8 

383 
12 

515 
IS 

862 
IS 

162 
40 

1,915 
4 

192 

566 
0 
0 

l:i 
198 
115 

368 

1,260 
100 

1,260 

1,000 
100 

1,000 

m 
100 
m 

500 
100 
500 

19'12 

0 

" 0 

' 0 
30 

100 
I~ 

I~ 

35 
~ 

50 
50 

4,815 
8 

l8S 
12 

511 
II 

867 
II 

167 
40 

1,'126 
4 

193 

592 
0 
0 

35 
207 
115 

l8S 

1,260 
100 

1,260 

1,000 
100 

1,000 

693 
100 
693 

500 
100 
500 

19'13 

0 

" 0 
~ 

0 
30 
0 

100 
I~ 

15 
l:i 
35 
50 
50 

4,S37 
8 

387 
12 

SBIJ 
IS 

Ill 
18 

171 
40 

1,935 
4 

193 

618 
0 
0 

35 
216 

115 
401 

1,260 
100 

1,260 

1,100 
100 

1,100 

709 
100 
709 

500 
100 
500 

1994 

0 
115 
0 
~ 

0 
30 
0 

100 
I~ 
IS 
l:i 
~ 

50 
50 

4,~ 
I 

:1811 
12 

513 
18 

174 
II 

174 
40 

1,942 
4 

194 

"" 0 
0 

35 
225 

115 
418 

1,260 
100 

1,260 

1,200 
100 

1,200 

m 
100 
1'1!1 

500 
100 
500 

19'15 

0 
115 
0 
~ 
0 

lO 
0 

100 
15 
I~ 

35 
l:i 
50 
50 

4,870 
I 

390 
12 

584 
II 

In 
18 

an 
40 

1,948 
4 

195 

670 
0 
0 

35 
234 

115 
435 

1,260 
100 

1,260 

1,500 
100 

1,500 

741 
100 
741 

500 
100 
500 

199b 

0 
115 
0 
~ 
0 

30 
0 

100 
15 
I~ 

l:i 
35 
50 
50 

4,1!82 
I 

391 
12 

586 
18 

179 
18 

119 
40 

1,953 
4 

195 

695 
0 
0 

35 
243 

" 452 

1,260 
100 

1,260 

1,500 
100 

1,500 

756 
100 
756 

500 
100 
500 

19'17 

0 
65 
0 
s 
0 

30 
0 

100 
15 
15 
~ 
~ 

50 
50 

4,1191 
a 

391 
12 

587 
18 

181 
18 

881 
40 

1,'157 
4 

196 

nJ 
0 
0 
~ 

253 
115 

469 

1,260 
100 

1,260 

1,500 
100 

1,500 

m 
100 
m 

500 
100 

.:100 

tm 

0 
115 
0 
~ 
0 

30 
0 

100 
I~ 

I~ 

~ 
~ 

50 
50 

4,901 
8 

392 
12 

* IB 
1!82 

IB 
1!82 

40 
1,960 

4 
196 

147 
0 
0 

35 
262 

65 
486 

1,260 
100 

1,260 

1,500 
100 

1,500 

188 
100 
788 

500 
100 
500 

199'1 

0 

" 0 
~ 

0 
30 
0 

100 
15 
15 
l:i 
l:i 
50 
50 

4,907 
8 

m 
12 

589 
18 

88l 
II 

883 
40 

1,963 
4 

196 

m 
0 
0 

l:i 
211 

115 
503 

1,260 
100 

1,260 

1,500 
100 

1,500 

804 
100 
804 

500 
100 
500 

2000 

0 
115 
0 
~ 
0 

30 
0 

100 
I~ 

15 
35 
l:i 
50 
50 

4,913 
8 

m 
12 

590 
18 

184 
IB 

884 
40 

1,9115 
4 

191 

m 
0 
0 

l:i 
280 

65 
520 

1,260 
100 

1,260 

1,500 
100 

1,500 

B20 
100 
B20 

500 
100 
500 

2001 

0 
115 
0 
~ 

0 
30 
0 

100 
15 
15 
l:i 
l:i 
50 
50 

4,917 
8 

m 
12 

590 
IB 

88S 
18 

88S 
40 

1,967 
4 

197 

1125 
0 
0 

l:i 
28'1 

115 
536 

1,260 
100 

1,260 

1,500 
100 

1,500 

Bl6 
100 
Bl6 

500 
100 
500 

2002 

0 
115 
0 
~ 
0 

30 
0 

100 
15 
15 
l:i 
l:i 
50 
50 

4,921 
I 

394 
12 

591 
II 

II& 
18 

186 

" 1,9611 
4 

191 

151 
0 
0 

l:i 
298 

115 
:553 

1,260 
100 

1,260 

1,500 
100 

1,500 

151 
100 

11:11 

500 
100 
500 

2003 

' " 0 
s 
0 

30 

100 
I~ 

15 
l:i 
l:i 
50 
50 

4,f24 
8 

394 
12 

591 
lB 

IB6 
18 

II& 
40 

1,910 
4 

197 

177 
0 
0 

l:i 
307 

115 
510 

1,260 
100 

1,260 

1,500 
110 

1,500 

167 
100 
167 

500 
100 
500 

2004 

0 
115 
0 
s 
0 

lO 
0 

100 
IS 
15 
~ 

35 
50 
50 

4,926 
8 

3'14 
12 

591 
II 

887 
18 

887 
40 

1,971 
4 

197 

903 
0 
0 

35 
316 

'' 587 

1,260 
100 

1,260 

1,500 
100 

1,500 

88l 
100 
883 

500 
100 
500 



TAIILE ~~~ IIIHIIARI!U coum lllAl. PRDDOCTIIII TO OOHIF-STATE IWIK£THASE 1111. 3--!IET C1it1L IWIK£T R£&111£& !THWSAllliS fF SIIJIT TTIISI 

aum 198-1 I'm 1916 1'187 1988 1989 1'1'10 1n1 1991 1993 19'14 1m 1996 19'17 1'191! 199'1 2000 2001 2002 2003 ~ 

IRQU.fTA 211 225 240 254 268 128 135 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DElTA 1,1" 1,006 1160 804 ~ m l98 :m 400 402 403 ~ 406 406 407 401 401 401 ~ 409 409 
B. PASO 0 0 0 0 0 0 8 0 0 • 0 0 0 0 0 0 0 0 0 0 0 

FREIOIT 330 ~ 363 461 m m 476 m m 110 58J ~ w !587 588 :58'1 "' "' ~91 m m 
&MfiEIJ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
&Uill!illl 1,003 1,043 1,071 1,086 1,131 1,116 1,m 1,m 1,m J,m J,m t,m J,m J,m t,m 1,295 t,m 1,m 1,m J,m 1,m 
IIDFAI!O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
liCX!illl 134 10 15:1 162 171 180 189 198 207 216 225 234 m m 262 Z7l 210 28'1 298 307 316 
LA PLATA :ss 41 " 46 49 m 216 :168 ~ 401 411 4~ 4:12 469 486 503 :120 5:16 55:1 570 517 

US MIIMS ~ 57'1 590 691 700 707 m 862 167 871 874 177 m 881 882 883 884 118:1 816 116 887 
IESA ~ 801 117 12'1 840 849 106 862 167 171 874 177 m 881 882 1183 884 118:1 .. 816 887 
li!FfAT 2,3119 2,"1 2,427 2,m 2,179 2,190 2,197 1,965 1,976 1,985 1,m 1,'191! 2,00J 2,007 2,010 2,013 2,015 2,017 2,018 2,021) 2,021 
IIIITROSE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

(.}1 
PITJ:ll U7 1,042 !,on 1,104 1,130 1,146 1,161 1,177 1,19l 1,209 1,225 1,241 1,256 1,272 1,288 1,304 1,l20 1,330 1,~1 1,11>7 l,:s&l 

I 110 a.tCO 200 400 500 650 765 BOO 1,000 1,000 1,000 1,100 1,200 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 

N IIOOTT 717 6n 616 m 4:12 l92 llO 192 19l 193 194 1~ 1~ 196 196 196 1'17 1'17 1'17 197 1'17 
w SM fti61£L 0 0 0 0 0 0 t 0 0 0 0 0 0 0 0 0 0 0 0 0 

lEU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 
TO TN. 1,092 1,150 8,751 a,m I, Bit B,71i 8,966 1,891 8,960 9,124 9,284 9,640 9,694 9,746 9,796 9,84~ 9,892 9,938 9,984 10,026 10,073 



TABLE :H6 RB:APITII.ATIOM Of COUIITY COM. PIIODUCTIOM TO IHTATE ~1-tAS£ 110. l-1£1 tllM. IIARl£1 RESIH£S ITIIJUSMDS If SIIJRT !IIIII 

1'1114 1'11l:i 1'1116 1'1117 1'1118 "" 1990 1'191 lm 1'193 1994 I'm 1m 1'197 19'111 19'19 2000 2001 2002 2003 2004 

COUIITI 1,419 a.~ 8,623 1,726 8,831 1,937 9,044 9,153 9,262 9,374 9,416 9,600 9,715 9,832 9,950 10,069 10,190 10,312 10,436 10,561 10,688 

MDill.ETA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DEllA 344 348 352 ~ 360 365 369 m m 38:2 387 m m 401 406 411 416 421 m 431 436 

El. PASn 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Fl!EIIOIIT 537 544 5:!0 557 563 SJO m :!84 :191 598 605 612 620 627 m 1.42 650 lo58 666 674 612 

BARF! ELl 34 34 34 :s:! :s:! 36 36 'S7 'S7 'S7 38 31 39 39 40 40 41 41 42 42 43 

&tlllll!illll m 341 345 349 m m 362 366 'S'/0 m m 1M 389 393 3'111 403 408 412 417 422 428 

IIIRFAIII 0 0 0 0 0 0 0 0 • • 0 0 0 0 0 0 0 0 0 0 0 

IACJ:SIII 17 17 17 17 II II II II " 19 " 19 19 20 20 20 20 21 21 21 21 

LA PLATA 17 17 17 17 II II II 18 19 19 " 19 19 20 20 20 20 21 21 21 21 

LAS AIIIIAS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 • 0 0 

U1 
I£SA 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 

I 
IIIJFAT 3,202 3,240 3,27'1 3,319 3,:s:!B 3,399 3,439 3,481 3,523 3,565 3,1101 3,651 3,695 3,739 3,784 3,112'1 3,175 3,922 3,969 4,016 4,065 

N IIOITII1)5£ 63 64 .s 6S w. 67 "" " '' 70 71 72 73 74 75 76 76 n 71 79 80 

..j:::o PITI:IJ 17 17 17 17 18 II II II " 19 19 19 19. 20 20 20 20 21 21 21 21 

RIO lllMCO 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ROOTl 3,700 3,745 3,790 3183:1 3,881 3,921 3,m 4,023 4,071 4,120 4,169 4,219 4,270 4,321 4,m 4,425 4,471 4,532 4,587 4,1.42 4,697 

SM RI&UEL 0 0 0 0 0 • 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 

IIELD 152 154 156 151 160 162 164 IW. 11>8 170 172 174 m 178 180 182 114 187 189 m 1f3 

TOTM. 1,419 8,520 8,623 8,726 1,131 a,m 9,044 9,153 9,262 9,'S74 9,416 9,600 9,715 9,832 9,950 10,069 10,1'10 10,312 10,436 10,561 10,1>811 



TAl..£ s-17 IUIIAIUI[I) CUUIIIl COAl PROIIltTIOII --cAS£ 10. 3-IEI COAL 1111RKE1 IIE!U£S llllli5MDS OF &1011 TliiSl 

aum 1984 198:1 I'm 1987 1988 1989 1'190 I 'I'll 19'12 19'13 1994 1995 1996 19'17 I 'I'll 1999 :zoot 2001 2002 2003 2004 
MDti.LETA 211 m 240 254 268 128 m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DEliA 1,487 1,353 1,212 1,1110 1,021 898 767 m 778 784 790 7'16 802 801 813 BIB 124 112'1 131 l4ll 845 
El. PASD 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 
F1IEJDfT 873 900 913 1,018 1,030 1,042 1,053 1,158 1,169 1,171 1,118 1,197 1,206 1,214 1,223 1,231 1,240 1,248 1,256 1,211:1 t,m 
liAIFIEI.J 31 31 34 l:5 l:5 36 36 37 37 37 311 311 n 39 40 40 41 41 42 42 43 
a. I Sill 1,340 1,384 1,416 1,43:5 1,48:i 1,544 1,657 1,1161 1,1165 1,670 1,674 1,67'1 1,684 1,688 1,69l I,HB I, 703 I, 707 1,712 1,711 1,n1 
IIDFIIIIl 0 0 0 0 0 0 0 0 0 0 0 e 0 0 0 0 0 0 0 0 0 
~ACISOII 151 160 170 17'1 118 198 207 216 :ru m 244 254 263 m 211 291 lOO 30'1 319 328 3311 
LA PLATA 55 58 61 " 116 223 234 3116 403 421 m 454 471 489 SOh 523 540 m 574 591 60S 
LAS IIIIMS 546 57'1 590 691 700 707 m 11112 167 871 874 en 87'1 181 a2 a3 884 1185 886 816 887 
lEliA 756 801 817 112'1 840 849 1156 162 167 871 174 877 879 181 a2 183 884 1185 886 a. 181 

Ul 
IIOFfAT 5,571 5,682 5,707 5,491 5,537 5,589 5,637 5,446 5,499 5,550 5,600 5,649 5,69!1 5,746 5,794 5,842 5,190 5,m 5,'187 6,036 6,015" 

I IDITROSE 63 64 65 11:1 116 67 68 69 " 70 71 72 73 74 15 16 76 n 78 ., 80 
N PITI:II . 654 1,059 1,08'1 1,122 1,147 1,164 1,180 1,196 1,212 1,228 1,244 1,260 1,276 1,292 1,301 1,124 1,340 1,356 1,372 1,3118 1,404 
Ul liD llMCO 200 400 500 11:10 711:1 BOO 1,000 1,000 1,000 1,100 1,200 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 

IOOTT 4,417 4,417 4,405 4,347 4,m 4,319 4,305 4,214 4,263 4,113 4,363 4,414 4,465 4,517 4,5b9 4,622 4,615 4,729 4,783 4,m 4,894 
5111 ftl&ln 0 0 0 0 0 0 0 I • • 0 • 0 0 0 0 0 0 0 0 0 
liEU 152 154 l:ib 158 1110 162 I" 1116 161 170 tn 174 116 178 110 112 184 187 189 191 I'll 
TOTAL 16,511 17,VO 11,m 17,498 17,11:10 17,725 18,010 18,043 18,222 18,497 IB,no 19,240 19,409 19,578 19,7U 19,914 20,082 20,250 20,420 20,590 20,760 



U'1 
I 

N 
0> 

TABLE ~-II CIUITY PRODI[Tl!lf LIIO:EI TD DUHlf-STATE IIARK£TS-CASE 1). 4_.1D RAil LE&I&lATIIII llaEFJTS CII.DRADl! 

u.eo MRli:TS 

EAST 1101mi tnruL !TI 
DELTA 11 IWIETI 
IElTA Ill 
NFFAT 11 -.II 
UFAT ITI 
IIWTl II IWIETI 
IIWTl ITI 

lEST IOITII tnruL ITI 
E. TA 11 IIMI:EII 
DELTA ITI 
a.JSIIII 111Wl£TJ 
a.JSlll ITI 
IIFFAT 11 IIMIETI 
UFAT !TI 

E • I SOUTH CElT ITI 
DELTA 11 IIAI!ml 
DELTA ITI 
FWOIT 11 IWIETI 
F11E11ti11T ITI 
LAS AIIMS 11 IWIETI 
LAS AIJIIAS 1T1 
liSA 11 IWIKETI 
IIESA ITI 
IUFFAT II JWI([TI 
IIIFFAT ITI 
IIWTl 11 JWIKETI 
IIWTl ITl 

IIUITAII-IID. 1T1 
IIRtHIILET A 11 IWlET I 
MDWI..ETAITI 
liiClSIII 11 IWIETI 
IAD:Slll ITI 
LA PlATA 11 ..01 
LA PlATA !TI 

IIUIT A III-IIET !TI 
... 15111 11 IWIETI 
&IIIIISIIIITI 

IIUITAIII-STEM !TI 
RID ILMll 11 IWIETI 
liD ltAIIC!l !TI 

I'AI:IFIC ITI 
Plllll 11 IWIETI 
PJTl:ll ITI 

EIPUI!T !TI 
PITKJI 11 IIMIETI 
PJTIIM !TI 

1984 

l,l81 
65 

1198 
5 

&9 
:10 

414 

396 
15 
:!'1 
~ 

139 
50 

198 

4,200 
4 

168 
8 

336 
13 

546 
18 

756 
50 

2,100 
7 

294 

384 
55 

711 
35 

134 
10 
l8 

1165 
100 
1165 

200 
100 
200 

Jl7 
100 
137 

500 
100 
500 

ITI -tK ~AJWII of llllort t .. 

1'185 

1,453 
65 

944 
5 

7l 
:10 

436 

310 
15 
47 
~ 

109 
50 

!55 

4,302 
4 

In 
8 

344 
13 
~ 

18 
m 
50 

7,151 
7 

301 

410 
55 

225 
3:1 

143 
10 
41 

934 
100 
934 

400 
100 
400 

165 
100 
165 

500 
100 
500 

1986 

1,:529 
65 

994 
5 

7& 
:10 

m 

218 
15 
D 
~ 
76 
50 

109 

4,387 
4 

175 
8 

351 
13 

570 
II 

790 
50 

2,194 
7 

307 

436 
55 

240 
3:1 

153 
10 
44 

994 
100 
994 

500 
100 
500 

195 
100 
195 

500 
100 
500 

1987 

1,609 
65 

1,04& 
5 

80 
:10 

4ll 

m 
15 
18 
~ 
42 
50 
&0 

4,458 
6 

267 
10 ... 
15 

.. 9 
IB 

802 
45 

2,00& 
6 

267 

w 
55 

254 
3:1 

1&7 
10 
4& 

1,044 
100 

1,044 

650 
100 
650 

227 
100 
227 

500 
100 
500 

19811 

1,&93 
65 

1,101 
5 

115 
:10 

:108 

100 
15 
15 
~ 

~ 
50 
50 

4,517 
6 

271 
10 
4~ 

15 
m 
18 

813 
45 

7,032 
6 

271 

488 
55 

768 
35 

171 
10 .. 

1,096 
100 

1,096 

765 
100 
765 

253 
100 
253 

500 
100 
500 

1989 

1,782 
65 

1,19 
5 

89 
:10 
m 

100 
15 
15 
~ 

~ 
50 
50 

4,565 
6 

274 
10 

457 
15 

6115 
18 

872 
45 

2,054 

' 274 

514 
25 

128 
l5 

180 
40 

705 

1,151 
100 

1,151 

100 
100 
100 

269 
100 
269 

500 
100 
500 

19'10 

1,875 
65 

1,219 
5 

94 
:10 

562 

100 
15 
15 
~ 

~ 
50 
50 

4,605 
6 

276 
10 

4&1 
15 

691 
II 

879 
45 

2,on 
6 

276 

540 
25 

135 
35 

1119 
40 

216 

1,260 
100 

1,260 

1,000 
100 

1,000 

284 
100 
284 

500 
100 
500 

1991 

l,m 
65 

1,283 
5 

" :10 
m 

100 
15 
15 
~ 
~ 
50 
:10 

4,&38 
I 

371 
12 

557 
18 
rn 
II 

rn 
40 

1,115:1 
4 

116 

5611 
0 
0 
~ 

198 
65 

368 

1,260 
100 

1,260 

1,000 
100 

1,000 

300 
100 
300 

500 
100 
500 

1992 

7,07& 
65 

1,~ 

5 
104 
:10 

&73 

100 
15 
15 
~ 

l5 
50 
50 

4,&65 
8 

l7l 
12 

560 
II 

840 
II 

840 
40 

1,16& 
4 

187 

m 

0 
~ 

207 
65 

385 

1,260 
100 

1,260 

1,000 
100 

1,000 

316 
100 
316 

500 
100 
500 

1993 

2,1115 
65 

1,420 
5 

109 
:10 
~ 

100 
15 
15 
l5 
~ 

50 
50 

4,687 
I 

m 
17 

562 
II 

144 
IB 

144 
40 

1,875 
4 

187 

618 

0 
3:1 

210 
65 

401 

1,260 
100 

1,260 

1,100 
100 

1,100 

332 
1110 
332 

500 
100 
500 

1994 

7,799 
65 

1,494 
5 

115 
:10 

690 

100 
15 
15 
J5 
~ 

50 
50 

4,705 
I 

m 
12 

565 
18 

847 
IB 

847 
40 

1,882 
4 

188 

lo44 

l5 
225 
65 

418 

1,260 
100 

1,260 

1,200 
100 

1,200 

l48 
100 
l48 

500 
100 
500 

1m 

2,:104 
&5 

1,498 
5 

m 
:10 

691 

100 
15 
15 
l5 
3:1 
50 
50 

4,720 
I 

m 
12 

5611 
II 

850 
II 

850 
40 

1,881 
4 

1119 

670 

' 0 
35 

234 
65 

4:1:1 

1,260 
100 

1,760 

1,500 
100 

1,500 

364 
100 
364 

500 
100 
500 

199& 

7,309 
65 

1,:101 
5 

115 
:10 

m 

100 
15 
15 
~ 
3:1 
50 
50 

4,m 
I 

m 
12 

568 
18 

1157 
II 

1157 
40 

1,1193 
4 

1119 

695 
0 
0 

:1:1 
243 

65 
452 

1,260 
100 

1,760 

1,500 
1110 

1,500 

m 
100 
m 

500 
100 
500 

1997 

2,314 
65 

1,:104 
5 

II& 
:10 

694 

100 
15 
15 
3:1 
l5 
50 
50 

4, 742 
B 

m 
17 

5&9 
IB 

1154 
IB 

1154 
40 

1,197 
4 

190 

ni 
0 
0 

l5 
253 

65 
469 

1,260 
100 

1,760 

1,500 
100 

1,500 

395 
Ito 
395 

500 
100 
500 

1998 

2,319 
65 

1,5011 
5 

m 
30 

696 

100 
15 
15 
3:1 
l5 
50 
50 

4,751 
I 

l80 
12 

570 
II 

115:1 
II 

115:1 
40 

1,900 
4 

190 

747 
0 
0 

l5 
762 

65 
48& 

1,260 
100 

1,2&0 

1,500 
100 

1,500 

411 
100 
411 

500 
100 
500 

1'199 

7,375 
65 

1,511 
5 

II6 
:10 

697 

100 
15 
15 
3:1 
3:1 
50 
50 

4,m 
I 

381 
12 

571 
18 

1156 
II 

1156 
40 

1,903 
4 

190 

m 
0 
0 

l5 
271 

65 
503 

1,260 
100 

1,260 

1,500 
100 

1,500 

427 
100 
427 

500 
100 
500 

2000 

2,330 
65 

1,514 
5 

II& 
30 

''" 
100 

15 
15 
35 
l5 
50 
50 

4, 763 
8 

381 
12 

572 
II 

1157 
II 

1157 
40 

1,905 
4 

191 

799 
0 
0 

35 
28e 

65 
520 

1,260 
100 

1,260 

1,500 
1110 

1,500 

443 
100 
443 

500 
100 
500 

2001 

2,m 
65 

1,518 
5 

117 
:10 

700 

100 
15 
15 
3:1 
3:1 
50 
50 

4, 7&7 
I 

381 
12 

572 
II 

11511 
18 

11:511 
40 

1,907 
4 

191 

825 
0 
0 

:1:1 
289 

65 
536 

1,260 
100 

1,260 

1,500 
100 

1,500 

4:!'1 
100 
4:!'1 

500 
100 
500 

2002 

7,~ 

65 
1,521 

5 
117 

:10 
707 

100 
15 
15 
3:1 
35 
50 
50 

4,nl 
8 

l82 
12 

m 
II 

1159 
IB 

1159 
40 

1,'108 
4 

191 

151 
0 
0 

35 
798 

65 
:553 

1,260 
100 

1,260 

1,500 
100 

1,500 

474 
100 
m 

500 
100 
500 

200l 

7,l45 
65 

1,524 
5 

117 
:10 

704 

100 
15 
15 
35 
3:1 
50 
50 

4,n4 
B 

l82 
12 

m 
IB 

1159 
IB 

85'1 
40 

1,910 
4 

191 

sn 
0 
0 

l5 
307 

65 
570 

1,260 
100 

1,260 

1,500 
100 

1,500 

490 
100 
490 

500 
100 
500 

2004 

2,350 
65 

1,52!1 
5 

liB 
30 

705 

100 
15 
15 
35 
3:1 
50 
50 

4,n6 
8 

l82 
12 

m 
IB 

160 
IB 

160 
40 

1,911 
4 

191 

903 
0 
0 

l5 
316 

65 
517 

1,260 
100 

1,260 

1,500 
100 

1,500 

500 
Ito 
500 

500 
100 
500 



TIIBI..E 5-19 SIIIIMIZED CIUTY lliAI. PROOU:TIIIt TO lliHJF-5TATE IIIIRIITS--tASE Ill. 4--ACID RAt• lf&ISI.ATIIIt IIEilF!T ITMDUSAIIDS IJF SlOT TDIISI 

cwm 1'184 1m 1996 1'1117 1'1118 I 'Ill' 1990 19'11 1992 1993 19'14 1m 19'16 19'17 1998 .,. 200Q :ZOO I 2002 20Cl 2004 

MDIUTA 211 m 240 ~ 268 128 135 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DElTA 1,125 1,1113 1,202 I,DI 1,387 1,"7 1,510 1,1169 1,738 1,810 1,886 1,1190 t,m 1,1199 1,903 1,907 1,910 1,914 1,918 1,921 1,m 

El. PASO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FmDIT 336 344 lSI m m m 4111 m ~ ~ :165 ,. :llo8 ,., ~0 ~· m m m m m 
liAIIFIEI.D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.. ISIJI 1,003 1,043 1,071 1,0811 l,lll 1,1& l,:m t,:m l,:m l,:m t,:m l,:m l,:m t,:m 1,295 l,:m t,:m l,:m t,:m t,:m l,:m 

IIDFAIII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IACI:Slll 134 l4l 153 162 111 110 111'1 198 207 m m m 24l m 262 271 280 211'1 299 307 m 
LA PLATA l8 41 " 411 49 205 2U ll>8 z 401 418 435 452 469 486 :iOl 510 536 553 m 587 

LAS MIIIAS 5411 ~9 ~0 loll9 '" 118:1 .,. m 840 844 847 11:10 1m 854 m &:ill m 858 859 11!!'1 llllll 

r..n 1(511 756 m 790 802 813 822 829 8lS 840 844 847 8:10 1m 854 m no m 858 11!!'1 11!!'1 8611 

I IIIFFAT 2,367 2,TI9 2,m 2,146 2,167 2,193 2,216 2,004 2,020 2,034 2,047 2,0Sl 2,058 2,0113 2,0U 2,069 2,072 2,074 2,075 2,on 2,078 

N IIIIITROS£ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e 0 
....... PITIIN 1137 w 6'15 m m 864 m m 911 927 943 "' 974 9'10 1,006 m 784 BOO 816 8l2 848 

110 8lAIDI :zoo 400 500 t.:iO 765 BOO 1,000 1,000 1,000 1,100 1,200 1,500 1,500 1,500 1,:100 1,500 1,500 1,500 1,500 1,500 1,500 

IOOTT 708 m 7 .. no m 1101 139 m 809 843 178 BBO 1182 184 a& 888 B8'l 891 893 894 1196 

SM RI&IEI. 0 0 0 0 0 e 0 0 0 0 0 0 • 0 0 0 I 0 0 0 0 

ll[lJ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 8,0113 8,474 a,m 9,069 9,412 9,11110 10,11>1 10,337 10,:109 10,782 11,051. 11,418 11,4n 11,534 11,589 11,1>12 ll,l'l5 11,746 II, 797 11,1146 11,1196 



TAI..E 5-211 RECAPITIUTIIII OF aoiTl llW. l'lllliOCTIIII TO II-STAT£ MllliT--i:ASE Ill. 4_.10 RAil Lf&ISIJTIIII JEmll (TIIIlJSMI»S If SlllRT Tlll'll 

1984 1985 19811 1987 1988 1m 19'1() 19'11 19'11 19'13 19'11 1995 19'16 19'17 1998 1999 2000 2001 2002 2003 2004 

CIUTY 1,119 8,m B,Ul 8,n6 1,831 8,'1l7 9,044 9,1:tl 9,2U 9,114 9,486 9,600 9,115 9,832 9,950 10,069 10,190 10,312 10,436 10,S.I 10,11811 

MOllET A 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 

DELTA 344 JIB :m :1:16 360 ~ 369 m m 312 381 392 l9h 401 406 411 416 421 126 131 436 

El 'ASO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FIEliOlT m 544 :130 !551 s.3 510 577 S84 591 m 605 612 6211 m m 642 650 651 666 671 lol2 

&MFIEU 34 34 34 1:5 1:5 36 30 37 37 l1 38 38 39 39 40 40 41 41 42 42 43 

IUIIIstll 337 341 345 349 1:53 :m 302 306 370 375 379 384 389 m m 403 408 412 411 422 1211 

HIOFNIO 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IM:ISOII 17 17 11 17 II II II II 19 19 19 19 19 211 211 211 211 21 21 21 21 

U PUTA 11 17 17 17 18 18 18 18 19 19 19 19 19 211 211 211 211 21 21 21 21 

(J'l US llllMS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

l II£SA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N IIIFFAT 3,2112 3,240 3,279 3,319 3,l:ll 3,399 3,439 3,411 3,523 3,565 3,608 3,~1 3,695 3,m 3,784 3,112'1 3,875 3,922 3,969 4,016 4,065 
co 

11111110SE 63 64 ~ ~ 66 67 68 69 69 70 7l n 73 74 n 76 16 n 18 ., 80 

mm 17 17 17 17 18 18 II 18 " " 19 " 19 211 211 211 211 21 21 21 21 

110 llMll 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 

IOOTT 3,700 3,745 3,790 3,835 3,881 3,928 3,915 1,023 4,071 4,1211 4,169 4,219 4,270 1,321 1,313 1,425 1,118 1,:132 4,587 1,612 4,697 

SM II&IEl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

lEU 152 154 156 1511 160 IU 164 166 161 170 tn 174 116 118 180 182 184 IB1 189 191 193 

TOT Ill 8,419 8,5211 8,m a,ru 8,131 a,rn 9,044 9,1:tl 9,2U 9,374 9,486 9,600 9,115 9,132 9,950 10,069 10,190 10,312 10,430 IO,S.1 10,688 



TABLE 5-21 SliiiARllED CIIOOY lliiiL PRODIJCT!ON --l:ASE NO. 4--ACID RAU LE61SLAT!IIII BENEFITS COlORAD!I !THOUSANDS Of SHORT TOOl 

COIIIITY I 'lSI 1!85 1986 1987 1988 1'189 1990 1991 1m 199) 1994 lm 1996 1997 1991! 1999 2000 2001 2002 2003 2001 

ARtliULETA 211 225 240 251 21>8 128 m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DELTA 1,468 1,511 • 1,554 1,1>87 1,717 1,812 1,87! 2,042 2,116 2,193 2,273 2,282 2,2'11 2,300 2,309 2,317 2,326 2,n5 2,l4l 2,352 2, 311 

EL PASO 0 0 ·' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FREftONT 87J 888 901 I,OOl 1,015 1,027 1,038 1,110 1,151 I, 160 1,170 1,188 1,196 1,20S 1,213 ' 1,222 1,230 1,218 1,217 1,255 1,179 
6AAFIELD ll l4 34 35 lS :16 :16 l7 rT rT l8 l8 39 39 40 40 II 41 42 42 4l 

6UIINISO!I 1,340 1,181 1,116 1,135 1,185 1,511 1,657 l,blol !,bioS 1,670 1,674 1,679 1,1>81 1,1>88 1,693 1,6'18 1,70) I, 707 1,712 1, 717 1, 721 

lfUERFAHO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IAo:SON lSI 160 170 179 188 198 207 216 226 235 244 254 263 272 281 2'11 lOO l09 319 328 338 
uo LA PlATA ~ sa 61 64 66 223 234 386 403 420 437 454 471 489 506 S23 540 5S7 571 591 6()8 
I 

N LAS ANIIIAS 546 559 570 blo9 677 1>85 691 8l5 840 841 817 850 852 854 1155 856 857 B5B 1159 8S9 860 

1.0 ftESA 750 771 790 802 813 822 82'1 835 840 844 847 1150 852 B5l ~ 856 8Sl 858 m 859 81>0 

ftOFFAT 5,509 5,619 5,658 5,465 5,526 5,592 5,b55 5,4115 5,542 5,599 5,655 5, 704 S,753 5,1102 5,1150 5,898 5,947 5,995 6,044 6,093 6, Ill 
fti»>TROSE 6l 64 65 65 blo 67 68 69 69 70 71 72 7l 71 75 76 76 17 78 79 110 

PITKIN 654 1>82 712 m no 787 803 819 135 BSI 867 883 899 m 931 917 963 979 m I,OII 1,021 
RID BlAHCO 200 400 500 650 765 800 1,000 1,000 1,000 I, 100 1,200 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 

ROUTT 4,409 4,482 4,550 4,585 1,660 1,7)6 4,814 4,800 4,880 1,96) 5,017 5,099 5,152 S,205 5,259 5,313 5,368 5,421 5,179 5,536 5,593 
SAH NI&Ufl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

liELD !52 151 m !58 160 162 161 166 168 170 172 174 176 178 lBO 182 184 187 189 191 I9J 
TOTAL 16,483 16,995 17,382 17,796 IB,l4l 18,617 19,2()8 19,490 19, 1ll 20, 15!1 20,542 21,018 21, l'n 21,:165 21,538 21,711 21,885 22,0511 22,2n 22,106 22,584 



TABLE 5-22. SA~PLE STATISTICS OF PRODUCTIVITY AND DAYS WORKED 
WEIGHTED WEIGHTED 

liE AN AVERAGE AVERAGE DAYS TONS PER 
AYE RAGE DAYS TONS PER WORKED MN-DAY 

COUNTY 1978 1979 1980 1981 1982 1983 ~EAN DEVIATION WORKED ~AN-DAY 1983 1983 

ARCHULETA 1b.80 13.8b 13.90 21.05 19.50 18.40 17.25 2.40 272 18.70 327 18.40 

DELTA 11.21 22.93 19.73 22.48 27.29 2b.61 21.71 4.16 199 21.99 255 26.61 

EL PASO 17.40 17.40 0.00 173 17.40 

FRE~ONT !2.85 16.46 12.45 11.17 12.41 16.50 13.64 1.89 232 13.55 218 16.50 

GARFIELD 14.97 3.78 13.32 31.49 26.95 35.00 20.92 10.23 126 19.21 1b 35.00 

GUNNISON 11.76 16.27 16.70 14.43 15.33 18.52 15.50 1.66 191 15.15 212 18.52 

HUERFANO 51.90 31.28 12.45 18.45 28.52 13.07 188 21.89 

JACKSON 28.17 32.83 28.83 25.70 34.45 29.27 30.04 2.73 228 2'1.47 256 29.27 

LA PLATA 11.30 10.64 8.54 18.13 16.00 10.10 12.45 3.08 255 12.07 258 10.10 

LAS ANIIIAS b.41 b.11 7.25 8.12 9.55 7.93 7.56 0.97 220 7.17 19b 7.93 

liES A 11.60 15.25 15.74 17.02 22.00 18.75 16.73 2.53 249 16.84 259 18.75 

IIOFFAT 12.58 27.16 29.85 34.61 37.16 34.94 29.38 6.34 260 28.08 291 34.94 

IIONTROSE 16.90 21.63 18.89 21.91 14.91 13.51 17.96 2.85 243 18.18 193 13.51 

PITKIN 5.94 6.90 6.57 8.22 7.74 15.35 8.45 2.30 220 7.58 169 15.35 

RIO BLANCO 5.50 9.87 11.93 10.08 13.62 10.93 10.32 1.84 217 10.53 221 10.93 

ROUTT 49.92 34.93 42.13 41.01 41.47 49.91 43.23 4.46 246 42.29 237 49.91 

SAN IIIGUEL 0.30 0.30 0.00 

WELD 7.10 4.70 14.03 12.70 9.63 3.73 219 10.92 306 12.70 
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TABLE S-23 PROJErTED PRODUCTION, PRODUCTIVITY AND DIRECT WOR--CASE NO. 1--MSE CASE, C~STANT 1983 PRODUCTI'IITV 

Cll\JIITY 

IIRCHULETA m 

""' DELTA Ill 

"'n 
El PASO m 

lltn 
FREJrolll Ill 

"'n 
&AAFJnD m 

R111 
6UIINISIJII Ill 

"'n 
IIUERF AIIO Ill 

""' ~ACKSOII Ill 

""' LA PLATA Ill 

""' LAS MINAS Ill 

""'· IIESA IT) 

""' IIOFFAT Ill 

"'n 
IOITRIJS£ Ill 

lltn 
PITKIN !TI 

"'" RIO BlAII:Il ITl 

""' ROUTT (TJ 

""' SAN "l&tn Ill 

Nfll 
II£LJ (TJ 

IIIII 

PRODUCTIVITY 
CONSTANT 1983 

18.40 

26.61 

16.50 

35.00 

18.52 

29.27 

10.10 

7.93 

18.75 

34.94 

13.51 

15.35 

10.93 

49.91 

12.70 

TOTAl PliO DUCT! 011 
TOTAL NU 

1984 

211 
18.40 

50 
I ,487 
26.61 

m 

NA 
NA 

873 
16.50 

230 
34 

35.00 
4 

1,340 
18.52 

315 
0 
NA 
NA 

151 
29.27 

22 
55 

10.10 
24 

546 
7.93 
m 
756 

II. 75 
175 

5,571 
34.94 

m 
63 

13.51 
20 

654 
15.35 

185 
200 

10.93 
80 

4,417 
49.91 

385 

NA 
NA 

152 
12.70 

52 
16,511 

2, 778 

Ill dtnotn thouund• of short tont 

1985 

m 
18.40 

53 
1,347 
26.61 

220 

NA 
MA 

888 
16.50 

m 
34 

35.00 

I, 394 
18.52 
3~ 

0 
NA 
NA 

160 
29.27 

24 
58 

10.10 
25 

559 
7.93 

307 
m 

lB. 75 
180 

5,607 
34.94 

698 
64 

13.51 
21 

682 
15.35 

m 
400 

10.93 
159 

4,406 
49.91 

384 
0 
NA 
NA 

154 
12.70 
~ 

16,743 
2,879 

1986 

240 
18.40 

57 
1,206 
26.61 

197 

NA 
NA 

901 
16.50 

m 
34 

35.00 

1,416 
18.52 

m 

NA 
MA 

170 
29.27 

25 
61 

10.10 
26 

570 
7.93 
m 
790 

19.75 
183 

5,632 
3U4 

701 
65 

13.51 
21 

712 
15.35 

202 
500 

10.93 
199 

4,395 
49.91 

383 
0 
NA 
NA 

156 
12.70 

53 
16,846 

2, 9l3 

1997 

254 
lB. 40 

60 
I, 151 
26.61 

188 

MA 
NA 

1,003 
16.50 

264 
35 

35.00 

1,435 
18.52 

m 

NA 
MA 

179 
29.27 

27 
64 

10.10 
27 

669 
7.93 

367 
802 

lB. 75 
186 

5,424 
34.94 

675 
65 

ll. 51 
21 

745 
15.35 

211 
650 

10.93 
259 

4, 338 
49.91 

379 

NA 
NA 

158 
12.70 

54 
16,971 

3, 058 

1998 

269 
18.40 

63 
1,019 
26.61 

167 
0 
NA 
NA 

1,015 
16.50 

267 
35 

35.00 
4 

l, 485 
18.52 

349 

NA 
NA 

188 
29.27 

28 
66 

10.10 
29 

677 
7.93 

371 
813 

18.75 
189 

5,470 
34.94 

681 
66 

13.51 
21 

770 
15.35 

219 
765 

10.93 
304 

4,324 
49.91 

m 
0 
NA 
NA 

160 
12.70 

55 
17,123 

3,123 

1999 

129 
19.40 

30 
889 

26.61 
145 

0 
ItA 
MA 

1,027 
16.50 

271 
36 

35.00 

1,544 
18.52 

362 

NA 
NA 

198 
29.27 

29 
223 

10.10 
96 

685 
7. 93 

375 
822 

18.75 
191 

5,521 
34.94 

687 
67 

ll.SI 
22 

787 
15.35 

m 
800 

10.93 
319 

4,310 
49.91 

375 
0 
NA 
HA 

162 
12.70 

55 
17,198 
3,185 

1990 

m 
19.40 

32 
758 

26.61 
124 

0 
NA 
NA 

1,038 
16.50 

273 
36 

35.00 
4 

1,657 
18.52 

389 

NA 
NA 

207 
29.27 

31 
m 

10.10 
101 
691 

7.93 
379 
929 

19.75 
192 

5, 569 
34.94 

693 
69 

13.51 
22 

903 
15.35 

227 
1,000 
ID.93 

399 
4,296 
49.91 

374 

NA 
NA 

164 
12.70 

56 
17,493 
3,295 

1m 

759 
26.61 

124 
0 
MA 
1111 

1,140 
16.50 

301 
37 

35.00 
5 

1,661 
18.52 

390 
0 
NA 
1111 

216 
29.27 

32 
396 

10.10 
166 
935 

7.93 
459 
93S 

lB. 75 
194 

5, 396 
34.94 

670 
69 

13.51 
22 

919 
15.35 

232 
I ,000 
10.93 

398 
4,209 
49.91 

367 
0 
MA 
NA 

166 
12.70 

57 
17,516 

3,414 

1992 

766 
26.61 

125 
0 
NA 
NA 

1,151 
16.50 

303 
37 

35.00 
5 

1,665 
19.52 

391 

NA 
NA 

226 
29.27 

34 
403 

10.10 
174 
940 

7.93 
460 
940 

18.75 
195 

5,439 
34.94 

677 
69 

13.51 
22 

935 
15.35 

236 
1,000 
10.93 

398 
4,257 
49.91 

371 
0 
NA 
NA 

168 
12.70 

57 
17,695 
3,448 

m1 

772 
26.61 

126 

NA 
NA 

1,160 
16.50 

306 
37 

35.00 
5 

1,670 
18.52 

392 
0 
NA 
NA 

235 
29.27 

35 
420 

10.10 
181 
844 

7.93 
463 
844 

18.75 
196 

5,490 
34.94 

693 
70 

13.51 
23 

851 
15.35 

241 
1,100 
10.93 

439 
4,307 
49.91 

m 
0 
NA 
NA 

170 
12.70 

59 
17.970 

3, 520 

1994 

778 
26.61 

127 
0 
NA 
NA 

1,170 
16.50 

309 
39 

35.00 

1,674 
19.52 

393 
0 
NA 
NA 

244 
29.27 

36 
m 

10.10 
198 
847 

7.93 
464 
947 

lB. 7~ 
196 

5,540 
34.94 

699 
71 

13.51 
23 

967 
15.35 

246 
1,200 
10.93 

477 
4,357 
49.91 

380 
0 
NA 
NA 

172 
12.70 

59 
18,243 

3,S92 

1995 

784 
26.61 

128 

NA 
MA 

1,179 
16.50 

311 
39 

35.00 
5 

1,679 
18.52 

394 
0 
NA 
NA 

254 
29.27 

39 
m 

10.10 
196 
850 

7.93 
466 
850 

19.75 
197 

5,599 
34.94 

695 
72 

13.51 
23 

883 
15.35 

250 
1,500 
10.93 

597 
4,409 
49.91 

384 
0 
NA 
NA 

174 
12.70 

59 
18,71 J 

3, 743 

1996 

790 
26.61 

129 

1111 

NA 
1,189 
IUO 

313 
39 

35.00 
5 

1,694 
18.52 

395 
0 
NA 
MA 

263 
29.27 

39 
471 

10.10 
203 
852 

7.93 
467 
852 

19.75 
198 

5,639 
34.94 

702 
73 

13.51 
n 

899 
15.35 

255 
1,500 
10.93 

597 
4,459 
49.91 

388 
0 
NA 
NA 

176 
12.70 

60 
18,882 
3, 774 

1997 

796 
26.61 

130 
0 
ItA 
NA 

I, 196 
16.50 

315 
39 

3S.OO 
s 

1,688 
18.52 

396 

NA 
NA 

272 
29.27 

40 
489 

10.10 
210 
854 

7. 93 
468 
954 

18.75 
198 

5,686 
34.94 

708 
74 

13.51 
24 

915 
15.35 

259 
1,500 
10.93 

S97 
4, 511 
49.91 

393 
0 
NA 
1111 

178 
12.70 

61 
19,051 
3,804 

1998 

801 
26.61 

131 

NA 
NA 

1,205 
16.50 

317 
40 

35.00 

1,693 
18.52 

397 
0 
NA 
NA 

291 
29.27 

42 
506 

10.10 
218 
855 

7.93 
469 
855 

lB. 75 
198 

5, 734 
34.94 

714 
75 

13.51 
24 

931 
15.35 

264 
1,500 
10.93 

597 
4,563 
49.91 

397 
0 
NA 
NA 

lBO 
11.70 

62 
19,219 
3,834 

1999 

906 
26.61 

132 
0 
NA 
NA 

I ,213 
16. so 

320 
40 

35.00 
5 

1,698 
18.52 

399 
0 
NA 
NA 

291 
29.27 

43 
523 

10.10 
225 
1156 

7. 93 
469 
956 

18.75 
199 

5, 782 
34.94 

720 
76 

13.51 
24 

947 
15.35 

268 
1,500 
10.93 

597 
4,blb 
49.91 

402 

NA 
NA 

182 
12.70 

62 
19,387 
3,865 

2000 

812 
26.61 

m 
0 
NA 
NA 

1,222 
16. so 
m 

41 
35.00 

I, 703 
18.52 

400 

NA 
NA 

300 
29.27 

4S 
540 

10.10 
m 
957 

7.93 
470 
857 

18.75 
199 

5,830 
34.94 

726 
76 

13.51 
25 

963 
15.35 

273 
1 ,soo 
10.93 

597 
4,669 
49.91 

407 
0 
NA 
NA 

184 
12.70 

63 
19,555 
3,8'15 

2001 

917 
26.61 

134 
0 
NA 
NA 

1,230 
16.50 

324 
41 

35.00 

1, 707 
18.52 

401 
0 
NA 
NA 

309 
29.27 

46 
557 

10.10 
240 
858 

7.93 
470 
958 

18.75 
199 

5,879 
34.94 

732 
77 

13.51 
25 

979 
15.35 

277 
1,500 
10.93 

597 
4, 723 
49.91 

411 
0 
IIA 
NA 

197 
12.70 

64 
19,723 
3, 925 

2002 

922 
26.61 

134 
0 
NA 
NA 

1,239 
16.50 

m 
42 

35.00 
5 

I, 712 
18.52 

402 
0 
NA 
NA 

m 
29.27 

47 
574 

10.10 
247 
859 

7. 93 
471 
859 

19.75 
199 

5,927 
34.94 

739 
78 

13.51 
25 

m 
15.35 

282 
1,500 
10.93 

597 
4, 777 
49.91 

416 
0 
NA 
NA 

199 
11.70 

65 
19,893 
3,955 

2003 

828 
26.61 

m 

IIA .. 
1,247 
16.50 

329 
42 

35.00 
5 

1,717 
18.52 

403 
0 
NA .. 

329 
29.27 

49 
591 

10.10 
~5 
859 

7.93 
471 
1159 

18.75 
199 

5, 970 
34.94 

144 
79 

13.51 
~ 

1,011 
15.35 

286 
1,500 
10.93 

~97 

4,833 
4Ul 

421 
0 
MA 
NA 

191 
12.70 

65 
20,063 
3,985 

2004 

93l 
26.61 

136 
0 
IIA 
NA 

1,255 
16.50 

331 
43 

35.00 
5 

1,723 
18.52 

404 
0 
NA 
NA 

338 
29.27 

50 
608 

10.10 
262 
960 

7.93 
471 
960 

19.75 
199 

6,0~ 

34.94 
750 

90 
13.51 

26 
1,027 
15.35 

291 
1,500 
1M3 

597 
4,188 
49.91 

426 
0 
IIA 
IIA 

193 
12.70 

66 
20,2l3 
4,015 
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TABLE 5-24 PIIOJECTED PRODUCTION, PRODUCIIVITY AND DIRECT LABOR--CASE NO. I--BASE CASE, PIIODUCTIYITY ESCALATES 31 PER YEAR 

coum 

ARO«Jl. ETA ITI 

lttn 
DELTA ITI 

"'" EL PASil Ill 

"'" FREIIIIIIHTI 

lltn 
&MFIELDITI 

"'" IUIIII SON ITI 

lltn 
HlJ[RfM!I Ill 

lttn 
JACKSON Ill 

lltn 
LA PlATA Ill 

lltll 
LAS ANIMS Ill 

"'" RESA Ill 

"'" lllfFAT ITI 

lltn 

IIOIITROS£ Ill 

lttn 
PITKIN Ill 

lttn 
RIO BLANCO Ill 

"'" ROUTT Ill 

lltn 
SAil NI&IEL m 

lltn 
IIELD Ill 

lltn 
TOTAl PRODUCTION 
TOTAl liEN 

OBSERVED 1983 
PRODUCT! Y lTY 

18.40 

26.61 

16.5G 

35.00 

18.52 

29.27 

10.10 

7.V3 

18.75 

34.94 

13.51 

15.35 

10.93 

49.91 

12.70 

(q84 

211 
18.95 

48 
I ,487 
27.41 

m 

M 
NA 

m 
17.00 

223 
34 

36.05 
4 

1,340 
19.0B 

305 
0 
M 
NA 

151 
30.15 

22 
55 

10.40 
23 

546 
8.17 

291 
756 

lUI 
170 

5,571 
35.fl 

673 
63 

13. V2 
20 

654 
15.81 

180 
200 

11.26 
77 

4, 417 
51.41 

374 
0 
NA 
NA 

152 
ll.OB 

51 
16,511 
2,697 

ITI dtnotn thouund1 of short ton~ 

19B5 

225 
19.52 

50 
I ,347 
28.23 

208 

NA 
NA 

8BB 
17.50 

221 
34 

37.13 
4 

1,384 
19.65 

306 
0 
NA 
NA 

160 
31.05 

22 
58 

10.72 
24 

559 
8.41 

2B9 
774 

19.B9 
169 

5,607 
37.07 

65B 
64 

14.33 
t9 

682 
16.28 

182 
400 

11.60 
150 

4,406 
52.95 

362 
0 
NA 
NA 

154 
13.47 

50 
16,743 
2,713 

1986 

240 
20.11 

52 
1,206 
29.08 

lBO 
0 
NA 
HA 

901 
19.03 

217 
34 

38.25 

1,416 
20.24 

304 
0 
IIA 
NA 

170 
31.98 

23 
61 

II. 04 
24 

570 
B.67 

2B6 
790 

20.49 
168 

5,632 
3B.I8 

641 
65 

14.76 
19 

712 
16.77 

185 
500 

11.94 
182 

4, 395 
54.54 

350 
0 
NA 

HA 
156 

ll.BB 
49 

16,846 
2,684 

1987 

254 
20.71 

53 
I, 151 
29.95 

167 
0 
NA 
NA 

1,003 
lB. 57 

m 
35 

39.39 
4 

1,435 
20.84 

299 
0 
NA 
NA 

179 
32.94 

24 
64 

11.37 
24 

66V 
B. 93 
m 
B02 

21.10 
165 

5,424 
39.33 

600 
65 

15.21 
19 

745 
17.28 

187 
650 

12.30 
230 

4, ll8 
50.17 

m 
0 
NA 
NA 

158 
14.2V 

4B 
J6,m 
2, 717 

198B 

26B 
21.33 

55 
1 ,on 
30.85 

144 
0 
NA 
NA 

1,015 
1'-13 

231 
35 

40.57 
4 

1,485 
21.47 

301 
0 
NA 
NA 

IB8 
33.93 

24 
66 

11.71 
25 

677 
V. IV 

320 
Bl3 

21.74 
163 

5,470 
40.51 

5B7 
66 

15.66 
18 

770 
17. 7V 

IB8 
765 

12.67 
262 

4,324 
57 .B6 

m 

NA 
NA 

160 
14.72 

47 
17,123 
2,694 

19B9 

128 
21. V7 

25 
8B9 

ll. 77 
122 

HA 
NA 

1,027 
IUO 

227 
36 

41.79 
4 

I ,544 
22.11 

303 
0 
HA 
HA 

19B 
34.95 

25 
223 

12.06 
81 

6B5 
U7 

314 
822 

22.39 
160 

s, 521 
41.72 

575 
67 

16.13 
18 

787 
18.33 

187 
BOO 

13.05 
267 

4,310 
59.60 

314 
0 
NA 
NA 

162 
15.16 

H 
11, n8 
2,667 

I flO 

m 
22.63 

26 
758 

32.73 
101 

0 
NA 
NA 

1,038 
20.29 

222 
36 

43.05 
4 

I ,657 
22. 7B 

316 
0 
NA 
NA 

207 
36.00 

25 
234 

12.42 
82 

6VI 
us 

30B 
B29 

23.06 
156 

5, 569 
42.97 

563 
6B 

16.62 
IB 

B03 
18.BB 

IB5 
1,000 
13.44 

323 
4,2V6 
61.38 

304 

NA 
NA 

164 
15.62 

46 
17,483 
2,679 

1991 

759 
33.71 

9B 

NA 
NA 

I, 140 
20.90 

2l7 
37 

44.34 
4 

1,661 
23.46 

308 
0 
NA 
NA 

216 
37.0B 

25 
386 

12.79 
Ill 
B35 

10.05 
361 
m 

23.75 
153 

5,386 
44.26 

529 
69 

17.11 
17 

819 
19." 

IB3 
I ,ooo 
13.B5 

314 
4,20B 
63.22 

289 

NA 
NA 

166 
16.09 

45 
17,516 

2,695 

IV92 

766 
34.72 

96 

NA 
NA 

I, 151 
2Ul 

m 
37 

45.67 
4 

1,665 
24.16 

300 
0 
NA 
NA 

226 
3B.I9 

26 
403 

13.1B 
Ill 
840 

10.35 
353 
840 

24.46 
149 

5,439 
45.59 

519 
69 

17.63 
17 

m 
20.03 

181 
I ,000 
14.26 

305 
4,2S7 
65.12 

284 
0 
NA 
NA 

168 
16.57 

44 
17,695 
2,642 

1993 

772 
35.76 

94 

NA 
NA 

1,160 
22.17 

228 
37 

47.04 
3 

1,670 
24.89 

292 
0 
NA 
NA 

m 
39.34 

26 
420 

13.57 
135 
844 

10.66 
344 
B44 

25.20 
146 

5,490 
46.96 

508 
70 

18.16 
17 

851 
20.63 

179 
I, 100 
14.69 

326 
4, 307 
67.07 

279 

NA 
NA 

170 
17.07 

43 
17,970 
2,619 

1994 

778 
36.B3 

92 
0 
NA 
NA 

I, 170 
22.B4 

m 
38 

48.45 
3 

1,674 
25.64 

284 
0 
NA 
NA 

244 
40.52 

26 
437 

13.98 
136 
847 

10.98 
m 
847 

25.9S 
142 

5,540 
48.37 

498 
71 

lB. 70 
17 

867 
21.25 

177 
I ,200 
15.13 

345 
4,357 
69.09 

274 
0 
NA 
NA 

172 
17.58 

42 
18,243 

2,5V5 

lfl5 

784 
37.94 

90 

NA 
NA 

1,179 
23.53 

218 
38 

49.90 
3 

1,671 
26.41 

276 
0 
NA 
NA 

254 
41.73 

26 
454 

14.40 
137 
850 

11.31 
327 
850 

26.73 
13B 

5,589 
49.82 

488 
72 

19.26 
16 

883 
21.B9 

175 
I ,500 
IS. 58 

419 
4,408 
71.16 

269 
0 
NA 
NA 

174 
lB. II 

42 
18,713 
2,625 

1996 

790 
39.0B 

88 

NA 
NA 

I, IBB 
24.23 

213 
39 

51.40 
3 

I ,684 
27.20 

269 
0 
NA 
NA 

263 
42.98 

27 
471 

14.83 
138 
852 

11.65 
liB 
8S2 

27.54 
135 

S,638 
St. 31 

47B 
73 

19.e4 
16 

B99 
22.54 

173 
I ,500 
16.05 

406 
4,459 
73.29 

265 
0 
NA 
NA 

176 
IB.65 

41 
IB,882 
2,570 

1997 

796 
40.25 

86 

NA 
NA 

I, 196 
24.96 

20B 
39 

52.94 
l 

I ,6B8 
28.01 

262 

NA 
NA 

272 
44.27 

27 
4B9 

15.28 
139 
854 

II. 99 
309 
B54 

28.36 
Ill 

5,6B6 
52.85 

468 
74 

20.44 
16 

915 
13.22 

171 
I, 500 
16.53 

394 
4,511 
75.49 

260 
0 
NA 
NA 

178 
19.21 

40 
19,051 
2,515 

199B 

801 
41.46 

84 

NA 
NA 

1,205 
25.71 

204 
40 

54.53 
3 

I ,693 
2B.85 

255 
0 
NA 
NA 

281 
4S.60 

27 
506 

IS. 74 
140 
855 

12.35 
)01 
85S 

29.21 
127 

5, 734 
54.44 

4S8 
75 

21. OS 
15 

931 
23.91 

169 
1,500 
17.03 

383 
4,563 
77.76 

255 
0 
NA 
NA 

lBO 
19.79 

40 
19,219 
2,461 

1999 

806 
42.70 

B2 

NA 
NA 

1,213 
26.4B 

199 
40 

56.16 
l 

1,698 
29.72 

248 

NA 
NA 

291 
46.97 

27 
523 

16.21 
140 

' 8S6 
12.73 

293 
856 

30.09 
171 

s. 782 
56.07 

448 
76 

21.68 
15 

947 
24.63 

167 
I ,500 
17.54 

372 
4,616 
80.09 

m 
0 
NA 
NA 

182 
20. 3B 

39 
19,387 
2, 408 

2000 

812 
43.9B 

80 
0 
NA 
NA 

1,222 
27 .il 

195 
41 

57.85 
l 

I, 703 
30,61 

242 

NA 
NA 

300 
4B. 3B 

27 
540 

16.69 
141 
B57 

13. II 
2B4 
857 

30.99 
120 

5,831) 
57.75 

439 
76 

2Z.l) 

IS 
963 

25.37 
165 

I, 500 
18.07 

361 
4,669 
B2.49 

246 
0 
NA 
NA 

IB4 
20.99 

38 
19,555 
2, 351> 

2001 

Bl7 
45.30 

7B 

NA 
NA 

1,230 
28.09 

190 
41 

59.59 
3 

I, 707 
31.53 

235 
0 
NA 
NA 

309 
49.83 

27 
557 

17.19 
141 
B58 

13.50 
276 
B58 

31.92 
117 

5,879 
59.48 

430 
71 

B.oo 
IS 

979 
26.13 

163 
I, 500 
18.61 

35G 
4, 723 
84.97 

242 
0 
NA 
NA 

IB7 
21.62 

38 
19,723 
2,305 

2002 

B22 
46.66 

77 

NA 
NA 

1,238 
28.93 

186 
42 

61.37 
3 

1,712 
32.47 

m 
0 
NA 
NA 

319 
51.33 

27 
574 

17.71 
141 
859 

13.91 
269 
859 

32.8!1 
Ill 

5, 927 
61.27 

421 
7B 

13.69 
14 

995 
26.92 

161 
I, 500 
19.17 

340 
4, 777 
87.52 

m 

NA 
NA 

189 
22.27 

37 
19,893 
2,255 

2003 

828 
4B.06 

75 
0 
IIA 
NA 

1,247 
29.80 

182 
42 

63.21 

I, 717 
33.45 
m 

0 
NA 
NA 

l2B 
52.86 

27 
591 

18.24 
141 
859 

14.32 
261 
859 

33.86 
110 

5,976 
63.11 

412 
79 

24.40 
14 

1,011 
27.72 

159 
1,500 
19.74 

330 
4,833 
90.14 

m 
0 
MA 
NA 

191 
22.94 

36 
20,063 
2,206 

2004 

833 
49.5G 

73 
0 
NA 
lA 

1,255 
30.69 

178 
43 

65.11 
l 

I, 123 
34.45 

217 
0 
NA 
NA 

338 
54.45 

27 
608 

lB. 79 
141 
860 

14.75 
253 
860 

34.88 
107 

6,025 
65.00 

403 
80 

25.13 
14 

1,027 
2B. 50 

ISO 
1,500 
20.33 

321 
4,888 
92.85 

229 
0 
IIA 
lA 

193 
23.63 

36 
20,233 
2,158 

http://ro.ro


Ul 
I 

w 
·W 

TABlE 5-25 PROIECTED PRODUCTION, PRODUCTIVITY AND DIRECT LABOR--CASE NO. 1--BAS£ CASE--"DDIFIED PRODUCTl'IITY ESCALATION 

COON TV 

ARt:HULET A tTl 

ll.n 
DELTA tTl 

""' El PASO tTl 

ftrn 
FREIIOIH !TI 
CHAMS£ I M 1990 
ften 
SMFIELD Ill 

ftrn 
6UIIliiSOtl tTl 
CHAII6E IN 1986 

""' HIJERFANO m 

""' JACKSON !TI 

""' LA PLATA Ill 
CIWI6E IN 1'198 

""' LAS IIIII liAS ITl 
CHAIISE IN I 987 

""' IIESA !fl 

""' IIOFFAT !TI 

""' IDTROSE !TI 

""' PITKIN !TI 
CHAII&E IN 1990 
fttn 
RIO ILAIICO Ill 
CHAII&E IN 19B7 
ll.n 
ROUTT !II 

""' SAil fti6UEL !TI 

""' IIHI !TI 
CHAII&E IN 1.a1 

""' TOTAL PRODOCTIOII 
row PEN 

PEAK 
PRODUCTI Y lTY 

21.05 

27.29 

16.50 

35.00 

18.52 

35.45 

18.13 

9.55 

22.00 

37.16 

21.91 

15.35 

13.62 

49.92 

14.03 

I .a~ 

211 
21.16 

~3 

1,~87 

27.56 
235 

NA 
Nil 
MA 

873 
16.67 

m 
34 

35.35 

I, 340 
lB. 71 

312 
NA 
NA 
NA 

151 
35.63 

18 
55 

18.31 
13 

5~6 

9.65 
2~6 

m 
22.22 

148 
5,571 
37.35 
. 649 

63 
22.02 

12 
654 

15.50 
183 
200 

13.76 
63 

4,417 
50.17 

383 
MA 
Nil 
IIA 

152 
14.10 

47 
16,511 

2,585 

1985 

225 
21.26 

~b 

1,347 
27.84 

210 
NA 
IIA 
Nil 

8811 
16.83 

m 
3~ 

35.70 

1,384 
18.89 

318 
HA 
MA 
IIA 

160 
35.81 

19 
58 

18.~9 

14 
559 

9. 74 
250 
774 

22.44 
150 

5,607 
37.53 

649 
64 

22.13 
13 

682 
15.66 

189 
400 

13.89 
125 

4,406 
50.42 

380 
NA 
IIA 
NA 

154 
14.17 

47 
16,743 
2,645 

!TI drnotn produrt1011 In thoutlndt of 1hort tons 

1986 

240 
21.37 

49 
1,206 
28.12 

186 
NA 
NA 
NA 

901 
17.00 

230 
34 

36.06 

1,116 
22.00 

290 
NA 
RA 
NA 

170 
35.98 

21 
61 

18.68 
14 

570 
9.84 
m 
790 

22.67 
lSI 

5,632 
37.72 

649 
65 

22.24 
13 

712 
15.92 

196 
500 

14.03 
155 

4, 3'15 
so. 67 

m 
NA 
NA 
NA 

156 
14.24 

48 
16,946 
2,625 

1987 

254 
21.47 

51 
I, 151 
29.~0 

176 
IIA 
IIA 
NA 

I ,003 
17.17 

254 
35 

36.06 
4 

1,435 
22.22 

281 
IIA 
MA 
NA 

179 
36.16 

22 
64 

lB. 87 
15 

bb9 
15.00 

194 
802 

22.89 
152 

5,424 
37.91 

m 
65 

22.35 
13 

745 
15.97 

203 
650 

19.00 
149 

4,338 
50.93 

370 
NA 
NA 
llf1 

158 
17.00 

40 
16,971 
2,546 

1988 

268 
21.58 

54 
1,01' 
28.68 

154 
IIA 
NA 
NA 

1,015 
17.34 

254 
35 

36.06 
4 

1,485 
22.44 

288 
NA 
NA 
NA 

188 
36.16 

23 
bb 

25.00 
12 

677 
15.15 

194 
813 

23.12 
153 

5, 470 
38.10 

m 
66 

22.46 
13 

770 
16.13 

208 
765 

19.19 
173 

4,324 
51.18 

367 
NA 
NA 
NA 

160 
17.09 

41 
17,123 
2,562 

1989 

128 
21.69 

26 
889 

28.97 
m 

NA 
NA 
MA 

1,027 
17.52 

255 
36 

36.06 

1,544 
22.67 

296 
NA 
NA 
NA 

198 
36.16 

24 
223 

25.25 
38 

685 
15.30 

195 
822 

23.35 
153 

5,521 
38.29 

627 
67 

22.58 
13 

787 
16.29 

210 
BOO 

19.38 
179 

4, 310 
51.44 

364 
IIA 
NA 
NA 

162 
17.17 

41 
17,198 

2,559 

1990 

135 
21.80 

27 
758 

29.26 
113 

NA 
NA 
NA 

1,038 
21.00 

215 
36 

36.06 

1,657 
22.B9 

m 
NA 
NA 
NA 

207 
36.16 

25 
m 

25.50 
40 

691 
15.45 

194 
819 

23.59 
153 

5,569 
38.48 

629 
68 

22.69 
13 

803 
20.00 

174 
1,000 
19.58 

222 
4,296 
51.69 

361 
NA 
NA 
NA 

164 
17.26 

41 
17,483 
2,517 

1991 

759 
29.55 

112 
NA 
HA 
NA 

I, 140 
21.21 

234 
37 

36.06 

1,661 
23.12 

312 
NA 
NA 
IIA 

116 
36.16 

26 
386 

25.76 
65 

835 
15.61 

233 
m 

23.82 
152 

5,31111 
38.67 

bOb 
69 

22.BO 
13 

B19 
20.20 

176 
1,000 
19.77 

220 
4,208 
51.95 

l52 
RA 
NA 
.A 

lbb 
17.34 

42 
17,516 
2,547 

19n 

766 
29.B5 

112 
NA 
HA 
NA 

I, 151 
21.42 

234 
37 

36.06 

1,665 
23.35 

310 
NA 
NA 
NA 

226 
36.16 

27 
403 

26.02 
67 

840 
15.71 

m 
840 

24.06 
152 

5, 439 
38.87 

608 
69 

22.92 
13 

835 
~.40 

l7B 
1,000 
19.97 

21B 
4,257 
52.21 

355 
NA 
MA 
NA 

168 
17.43 

42 
17,695 
2,551 

1993 

772 
30.15 

Ill 
MA 
NA 
NA 

1,160 
21.64 

m 
37 

36.06 
5 

1,670 
23.59 

lOB 
NA 
NA 
NA 

m 
36.16 

28 

·~ 26.28 
70 

844 
15.92 

130 
844 

14.30 
151 

5,490 
39.06 

611 
70 

23.03 
13 

BSI 
20.61 

179 
I, 100 
20.17 

237 
4,307 
52.47 

J57 
NA 
NA 
!!A 

170 
17.52 

42 
17, ,70 

2, 576 

1994 

778 
30.15 

112 
NA 
HA 
NA 

1,170 
21.85 

m 
38 

36.06 
5 

1,674 
23.82 

306 
NA 
NA 
NA 

244 
36.16 

29 
437 

26.54 
72 

B47 
16.08 

229 
847 

24.54 
150 

5,540 
39.26 

614 
71 

23.15 
13 

867 
20.81 

181 
1,200 
20.37 

256 
4,357 
52.74 

359 
NA 
NA 
MA 

172 
17.60 

42 
18,243 

2,601 

1995 

7B4 
30.15 

Ill 
NA 
NA 
HA 

1,179 
22.07 

231 
38 

36.06 

1,679 
24.06 

303 
NA 
IIA 
NA 

254 
36.16 

30 
454 

16.80 
74 

850 
16.24 

m 
850 

24.79 
149 

5,589 
39.45 

616 
72 

23.26 
13 

883 
21.02 

183 
1,500 
20.57 

m 
4,40B 
53.00 

362 
NA 
NA 
NA 

174 
17.69 

43 
lB, 713 
2,667 

1996 

790 
30.15 

114 
HA 
NA 
NA 

1,188 
22.29 

232 
39 

36.06 
5 

1,684 
24.30 

301 
NA 
NA 
HA 

263 
36.16 

32 
471 

27.07 
76 

852 
16.41 

226 
B52 

25.04 
148 

5,638 
39.65 

618 
73 

23.38 
14 

899 
21.23 

IB4 
1,500 
20.78 

314 
4,459 
53.26 

364 
NA 
NA 
NA 

176 
17.78 

4] 

IB,BB1 
2,66q 

[9q] 

796 
30.15 

115 
HA 
NA 
NA 

I, 196 
21. Sl 

m 
39 

36.06 
5 

1,688 
24.54 

299 
MA 
NA 
NA 

272 
36.16 

33 
4B9 

27.34 
78 

854 
16.57 

224 
854 

25.29 
147 

5,686 
39.85 

620 
74 

23.49 
14 

m 
21.44 

186 
1,500 
20.99 

311 
4, 511 
53.53 

366 
NA 
NA 
NA 

178 
17.B7 

43 
19,051 

2,671 

1998 

801 
30.15 

116 
NA 
!lA 
NA 

1,205 
22.74 

230 
40 

36.06 
5 

1,693 
24.79 

297 
NA 
NA 
NA 

281 
36.16 

34 
506 

27.62 
80 

B55 
16.74 

222 
855 

25.54 
146 

5, 734 
~0. 05 

622 
75 

23.61 
14 

931 
21.66 

IB7 
1,500 
21.20 

308 
4, 563 
53.BO 

3b9 
NA 
NA 
NA 

180 
17.96 

44 
19,219 
2,672 

1999 

806 
30.15 

116 
NA 
NA 
NA 

1,213 
22.97 

230 
40 

36.06 
5 

I, 69B 
25.04 

295 
NA 
NA 
NA 

291 
36.16 

35 
523 

27.89 
82 

1156 
lb. 90 

220 
856 

25.80 
144 

5, 7B2 
40.05 

62B 
76 

23.73 
14 

m 
21.87 

18B 
1,500 
21.41 

305 
4,616 
54.07 

371 
NA 
NA 
MA 

182 
18.05 

44 
19,387 
1, 676 

2000 

812 
30.15 

117 
MA 
NA 
NA 

I, 222 
23.20 

229 
41 

36.06 

1,703 
25.29 

293 
MA 
NA 
MA 

300 
36.16 

36 
540 

2B.l7 
83 

B57 
17.07 

218 
857 

26.05 
143 

5,B30 
40.05 

m 
76 

13.85 
14 

903 
22.09 

190 
1,500 
21.62 

302 
4,669 
54.34 

374 
NA 
NA 
NA 

184 
IB.14 

44 
19' 555 
2,680 

2001 

817 
30.15 

liB 
NA 
NA 
NA 

1,230 
23.43 

228 
41 

36.06 
5 

1,707 
25.54 

291 
NA 
NA 
NA 

309 
36.16 

37 
557 

28.45 
85 

858 
17.24 

216 
858 

26.32 
142 

5,879 
40.05 

638 
77 

23.97 
14 

979 
22.31 

191 
. 1,500 

21.84 
299 

4, 723 
54.61 

376 
MA 
MA 
NA 

187 
18.23 

45 
19,723 
2,684 

2002 

822 
30.15 

119 
MA 
MA 
NA 

1,238 
23.66 

228 
42 

36.06 
5 

I, 712 
25.80 

2B9 
RA 
.A 
NA 

m 
36.16 

38 
574 

28.74 
87 

BS9 
17.41 

214 
859 

2b.58 
140 

5,927 
40.05 

643 
78 

24.09 
14 

m 
22.54 

192 
1,500 
22.06 

296 
4,777 
54.BB 

37B 
~~~ 

IIA 
MA 

189 
lB. 32 

45 
19,893 
2,688 

2003 

82B 
30.15 

119 
NA 
NA 
IIA 

1,247 
23.90 

227 
42 

36.06 
5 

I, 717 
26.05 

287 
NA 
1M 
NA 

328 
36.16 

39 
591 

29.02 
89 

859 
17.59 

212 
859 

26.84 
m 

5, 976 
40.05 

649 
79 

24.21 
14 

1,011 
22.76 

193 
1,500 
22.28 

293 
4,833 
55.16 

381 
1M 
!lA 
No\ 

191 
18.41 

45 
20,063 
2,692 

2004 

Bll 
30.15 

120 
RA ., 
IIA 

1,255 
24.14 

226 
43 

36.06 
5 

1,723 
26.32 

285 
IIA 
IIA 
IIA 

m 
36.16 

41 
608 

29.31 
90 

1111() 

17.76 
210 
1111() 

27.11 
138 

6,025 
40.05 

654 
80 

24.33 
14 

1,027 
22.99 

194 
1,500 
22.50 

290 
4,1118 
55.43 

3B3 
NA 
IIA 
1M 

193 
18.:10 ., 

20,233 
2,696 
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TABLE 5-26 PROJECTED PRODUCT I ON, PROOUCT!Y lTV AND 0 I REC f LA90R --CASE ~n. 2--COLORADO LOSES "ARY.ETSHARE- -"ODI' IE~· r ;oouc Tl V lTV ESCALATION 

COUNT! 

ARCHULETA HI 

"'" DELTA ill 

"'" El PASO Ill 

"!II 
FREMMTITl 
CHANGE IN 19'10 

"'" GARFIELD Ill 

ften 
SUNN I SON Ill 
CHANGE I M 1 'IB6 
ft!n 
HUERFANO Ill 

Nen 
JACKSON Ill 

ft!ll 
LA PlATA Ill 
CHANGE IN l.'IBB 
Nen 
LAS ANiftAS Ill 
CHANGE IN I'IB7 

"'" MSA Ill 

"!II ftOFFAT Ill 

ft!ll 
ftONTROSE In 

"'" PITKIN Ill 
CHANGE IN 19'10 

"'" RIO BLANCO Ill 
CHANGE IN 1997 

"'" ROUTT Ill 

"'" SAil "16UEL Ill 

Nen 
MELD Ill 
CHAN6E IN l'IB7 

"'" TOT AI. PRODUCT! OM 
TOTAl MN 

PEAK 
PROOUC TI V [TY 

2l.OS 

27.29 

16.50 

35.00 

19.52 

35.45 

18.13 

us 

22.00 

37 .lb 

21.91 

15.35 

13.62 

49.92 

14.03 

1984 

211 
21.16 

43 
1,485 
27 .Sb 

234 
NA 
NA 
NA 

870 
16.67 

227 
34 

35.35 

I ,339 
lB. 71 

311 
NA 
NA 
NA 

lSI 
35.63 

18 
55 

18.31 
13 

546 
9.65 

240 
756 

22.22 
148 

5,555 
37.35 

647 
63 

22.02 
12 

6S4 
IS. SO 

183 
200 

13. 7b 
63 

4,399 
50.17 

381 
NA 
NA 
NA 

152 
14.10 

47 
16,469 
2,579 

1985 

22S 
21.26 

4b 
1,340 
27.84 

209 
NA 
NA 
NA 

876 
16.83 

226 
33 

3S. 70 

I ,376 
18.99 

317 
NA 
NA 
NA 

160 
35.81 

19 
58 

19.49 
14 

559 
9. 74 

250 
774 

22.44 
ISO 

S,SJS 
37.53 

641 
62 

22.13 
12 

692 
15.66 

189 
400 

13.89 
125 

4,323 
50.42 

m 
Nil 
NA 
NA 

lSI 
14.17 

46 
16,554 
2,&22 

I IJ d!not..., production '" thousinds of short tons 

1986 

240 
21.37 

49 
1,192 
28.12 

184 
NA 
NA 
NA 

879 
17.00 

225 
33 

36.06 
4 

1,402 
22.00 

277 
NA 
NA 
NA 

169 
35.98 

20 
60 

18.68 
14 

570 
9.84 

252 
790 

22.67 
lSI 

5,502 
37.72 

634 
62 

22.24 
12 

711 
15.82 

196 
500 

14.03 
ISS 

4,245 
50.67 

364 
NA 
NA 
NA 

ISO 
14.24 

46 
16,506 
2,584 

1987 

254 
21.47 

51 
I I 131 
28.40 

173 
NA 
NA 
NA 

q)f 

17.17 
246 

33 
36.06 

I ,415 
22.22 

277 
NA 
NA 
NA 

178 
36.16 

21 
63 

18.87 
14 

669 
15.00 

194 
802 

22.89 
152 

5,236 
37.91 

bOO 
62 

22.35 
12 

744 
IS. 97 

202 
bSO 

19.00 
149 

4,121 
so. 93 

352 
NA 
NA 
NA 

149 
17.00 

38 
16,476 
2,487 

1988 

268 
21.58 

54 
993 

28.68 
ISO 

NA 
NA 
NA 

973 
17.34 

244 
33 

36.06 

I ,458 
22.44 

283 
NA 
NA 
NA 

187 
36.16 

22 
65 

25.00 
II 

b77 
IS. IS 

194 
813 

23.12 
!53 

5,222 
38.10 

596 
bl 

22.46 
12 

769 
16.13 

207 
765 

19.19 
173 

4,038 
51.18 

m 
NA 
NA 
NA 

148 
17.09 

38 
16,471 
2,485 

1989 

128 
21.69 

26 
BSb 

28.97 
128 

MA 
MA 
NA 

m 
17.52 

242 
32 

36.06 

I ,Sll 
22.67 

290 
NA 
NA 
NA 

196 
36.16 

24 
222 

25.2S 
38 

685 
IS. 30 

195 
822 

23.35 
153 

5,212 
38.29 

592 
61 

22.58 
12 

785 
16.29 

209 
BOO 

19.38 
179 

3, 953 
51.44 

334 
NA 
NA 
NA 

147 
17.17 

37 
16,384 
2,463 

1990 

135 
21.80 

27 
718 

29.26 
107 

NA 
NA 
NA 

m 
21.00 

202 
32 

36.06 
4 

I ,618 
22.89 

307 
NA 
NA 
NA 

205 
36.16 

25 
232 

25.50 
40 

691 
IS. 45 

194 
B29 

23.59 
153 

s, 197 
38.4B 

5B7 
60 

22.69 
12 

801 
20.00 

174 
1,000 
19.58 

222 
3,866 
51.69 

325 
MA 
NA 
MA 

146 
17.26 

37 
16,504 
2,415 

199! 

713 
29.55 

!05 
NA 
NA 
NA 

I ,067 
21.21 

219 
32 

3b.Ob 

1,615 
23.12 

304 
NA 
NA 
NA 

214 
36.16 

26 
384 

25.76 
65 

835 
IS.bl 

m 
m 

23.82 
152 

4, 949 
3B.b7 

SSb 
btl 

22.BO 
II 

Bib 
20.20 

17b 
I ,000 
19.77 

220 
3, 703 
51.95 

310 
NA 
NA 
NA 

145 
17.34 

36 
16,368 
2,416 

1992 

712 
29.85 

104 
NA 
NA 
NA 

I ,066 
11.42 

216 
32 

36.06 
4 

1,613 
23.35 

300 
NA 
NA 
NA 

223 
36.16 

27 
400 

26.02 
67 

840 
15.77 

232 
840 

24.06 
152 

4, 936 
3B.87 

552 
60 

22.92 
II 

832 
20.40 

177 
1,000 
19.97 

21B 
3,676 
52.21 

306 
NA 
NA 
NA 

144 
17.43 

36 
lb, 373 
2,402 

1993 

711 
30.15 

103 
NA 
NA 
NA 

I ,065 
21.64 

214 
31 

36.06 
4 

1,610 
23.59 

297 
NA 
NA 
NA 

m 
3b.lb 

28 
417 

26.28 
69 

844 
1S.92 

230 
B44 

24.30 
lSI 

4,919 
39.06 

548 
59 

23.03 
II 

848 
20.61 

179 
I, 100 
20.17 

m 
3,648 
52.47 

302 
NA 
NA 
NA 

143 
17.52 

35 
16,471 
2,408 

1994 

710 
30.15 

102 
NA 
NA 
NA 

I ,063 
21.85 

211 
31 

3b.Ob 

I ,607 
23.82 

293 
NA 
NA 
NA 

241 
36.16 

29 
4J4 

26.54 
71 

847 
16.08 

229 
847 

24.54 
ISO 

4,901 
39.26 

543 
59 

23.15 
II 

863 
20.81 

lBO 
1,200 
20.37 

2Sb 
3,619 
52.74 

298 
NA 
NA 
NA 

!41 
17 .bO 

35 
lb,Sb2 
2,413 

(995 

708 
J<J.IS 

102 
NA 
NA 
NA 

I ,060 
22.07 

209 
31 

3b.Ob 

I ,604 
24.06 

290 
NA 
NA 
NA 

250 
3b. !b 

30 
451 

26.80 
73 

BSO 
16.24 

227 
850 

24.79 
149 

4,879 
39.45 

538 
58 

23.26 
II 

879 
21.02 

IB2 
1 ,soo 
20.57 

3!7 
3,588 
53.00 

294 
NA 
NA 
NA 

140 
17.69 

34 
16,847 
2,460 

1996 

706 
30.15 

102 
NA 
NA 
NA 

1,057 
22.29 

206 
)( 

36.06 

I ,601 
24.30 

287 
NA 
NA 
NA 

259 
36.16 

31 
467 

27.07 
75 

852 
16.41 

226 
852 

25.04 
148 

4,BSb 
39.65 

532 
57 

23.38 
II 

895 
21.23 

183 
1,500 
20.78 

314 
3,556 
53.26 

290 
NA 
NA 
NA 

139 
17.78 

34 
16,827 
2,442 

1997 

704 
30.15 

If• I 
NA 
NA 
NA 

I ,053 
22.51 

201 
30 

16.06 
4 

I ,598 
24.54 

283 
NA 
NA 
NA 

268 
36.16 

32 
484 

27.34 
77 

854 
16.57 

224 
BS4 

25.29 
147 

4,830 
39.85 

527 
57 

23.49 
II 

910 
21.44 

185 
I ,soo 
20.99 

311 
3,522 
53.53 

286 
NA 
NA 
NA 

m 
17.87 

33 
16,801 
2,424 

!998 

701 
30.15 

10! 
NA 
NA 
NA 

1,049 
22.74 

201 
30 

16.06 
4 

I ,595 
24.79 

280 
NA 
NA 
NA 

277 
3b.lb 

33 
SOl 

27.62 
79 

BSS 
lb.H 

222 
BSS 

25.54 
146 

4,803 
40.05 

521 
56 

23.61 
10 

926 
21. bb 

!Bb 
I ,500 
21.20 

308 
3,487 
53. BO 

282 
NA 
NA 
NA 

136 
17.96 

33 
lb, 771 
',405 

1 o'9 

6'1B 
]0.15 

101 
HA 
NA 
NA 

1,044 
22.97 

198 
30 

36.06 
4 

1.592 
25.04 

17b 
NA 
NA 
NA 

286 
3b.lb 

34 
SIB 

27.89 
81 

856 
lb. 90 

220 
856 

25.80 
144 

4, 774 
40.05 

SIB 
56 

2~. 73 
10 

942 
21.87 

187 
I ,500 
21.41 

305 
3,451 
54.07 

277 
NA 
NA 
NA 

134 
18. OS 

32 
lb, 736 
2,388 

21)QQ 

695 
10.15 

100 
NA 
NA 
NA 

I ,039 
23.20 

195 
29 

36.06 

I ,SB8 
25.29 

m 
NA 
NA 
NA 

294 
36.16 

35 
534 

28.17 
82 

857 
17.07 

liB 
857 

26.05 
143 

4, 743 
40.05 

515 
:.5 

23.85 
10 

957 
22.09 

188 
I ,SOO 
21.62 

302 
3,413 
54.34 

273 
NA 
NA 
NA 

m 
18.14 

32 
16,697 
2,371 

1001 

b92 
30.15 

100 
MA 
NA 
NA 

I ,034 
23.43 

!92 
29 

36.06 
3 

1,585 
25.54 

270 
NA 
NA 
NA 

303 
36.16 

36 
SSI 

28.45 
B4 

BSB 
17.24 

216 
858 

26.32 
142 

4, 711 
40.05 

511 
54 

23.97 
10 

m 
22.31 

190 
1 ,soo 
21.84 

299 
3,374 
54.61 

269 
NA 
NA 
MA 

131 
18.23 

31 
16,653 
2,353 

2002 

688 
30.15 

99 
NA 
NA 
NA 

I ,029 
23.66 

189 
29 

36.06 
3 

I ,SBI 
25.80 

Zbb 
NA 
NA 
NA 

312 
36.16 

38 
568 

28.74 
86 

859 
17.41 

214 
859 

26.58 
140 

4,677 
40.05 

SOB 
54 

24.09 
10 

9B9 
22.54 

191 
1,500 
22.06 

296 
3,333 
54.88 

264 
NA 
NA 
NA 

129 
lB. 32 

31 
16,606 
2,335 

2003 

685 
30.15 

99 
NA 
NA 
NA 

1,023 
23.90 

186 
28 

36.06 
3 

I ,577 
26.05 

263 
NA 
NA 
NA 

321 
36.16 

39 
SB4 

29.02 
88 

859 
17.59 

212 
859 

26.84 
139 

4,642 
40.05 

504 
53 

24.21 
10 

1,004 
22.76 

192 
1,500 
22.28 

293 
3,291 
55.16 

259 
NA 
KA 
NA 

!28 
18.41 

30 
16,555 
2,311 

1004 

681 
30.15 

98 
NA 
NA 
NA 

1,017 
24.14 

183 
28 

36.06 
3 

1,573 
26.32 

260 
NA 
NA 
NA 

330 
36.16 

40 
601 

29.31 
89 

BbO 
17.76 

210 
BbO 

27.11 
138 

4,605 
40.05 

soo 
52 

24.33 

1,020 
22.99 

193 
1,500 
22.50 

290 
3,247 
SS.43 

25S 

I 
I 

124 
lB.~ 

31 
16,4'1' 
2,2'1' 
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TABLE 5-'27 PROJEUED PRODUCTION, PRODUCII'IITY "Nu OI>HI LABOP -lASE NO. 3--~ET Cll111 ~A>tU 'liii~ES- ~~·[•i''lf· f'·Dc••·CliVIlo ,,.-.)1;'1·-'" 

COUNTY 

ARCHIJLETA IT! 

""" DELTA ITl 

"en 
EL PASO ITI 

"en 
FRE"ONT IT I 
CHANGE IN 1990 

"en 
GARFIELD ITl 

~ 

6UNN I SON ITl 
CNAIISE IN I 986 

"•n 
HUERF ANO IT) 

""" JACKSON IT! 

"•n 
LA PLATA ITl 
CHAifliE IN 1988 

"•n 
LAS ANIItAS ITI 
CHANGE IN I 987 
Hen 
"ESA IT I 

""" ~HAT ITI 

""" IWIHROSE !TI 

~ 

PITKIN ITl 
CNANGE IN 1'1'10 

"•n 
RIO BLANCO !TI 
CHANGE IN I 987 

""" ROUTT HI 

"en 
SAN "I6UEL ITl 

""" MELD ITl 
CHANGE IN 1987 

"•n 
TOTAL PRODUCTION 
TOTAL "EN 

PEAK 
PRODUCT! VITI 

21.05 

27.29 

16.50 

35.00 

18.52 

35.45 

IB.I3 

9.55 

22.00 

37.16 

21.91 

15.35 

13.62 

49.92 

14.03 

19B4 

211 
21.16 

43 
1,4B7 
27.56 

235 
NA 
NA 
NA 

873 
16.67 

228 
34 

35.35 

I ,340 
18.71 

312 
NA 
NA 
NA 

!51 
35.63 

18 
55 

18.31 
13 

546 
9.65 
246 
756 

22.22 
148 

S,S70 
37.35 

649 
63 

22.02 
12 

6S4 
15.50 

183 
200 

IJ.76 
63 

4,417 
50.17 

3B3 
NA 
NA 
NA 

152 
14.10 

47 
16,511 
2,SBS 

1985 

225 
21.26 

46 
I ,353 
27.84 

211 
NA 
NA 
NA 

900 
16.83 

232 
34 

35.70 
4 

I ,3B4 
IB.89 

31B 
NA 
NA 
NA 

160 
35.81 

19 
58 

IB.49 
14 

SH 
9. 74 

2S8 
BOI 

22.44 
ISS 

S,6B2 
37.53 

6SB 
b4 

22.13 
13 

I ,OS9 
15.66 

294 
400 

13.B9 
125 

4,417 
50.42 

381 
NA 
NA 
NA 

154 
14.17 

47 
17,270 
2, 777 

ITI drnote• production in thou .. nd• of •hort tons 

I 986 

240 
21.37 

49 
I ,212 
2B.I2 

187 
NA 
NA 
NA 

913 
11.00 

234 
34 

36.06 
4 

I ,416 
22.00 

2BO 
NA 
NA 
NA 

170 
35.98 

21 
61 

IB.6B 
14 

S90 
9.84 

2bl 

Bl7 
22.67 

157 
S,707 
37.72 

6SB 
65 

22.24 
13 

I ,OB9 
IS.B2 

299 
500 

14.03 
ISS 

4,40S 
50.67 

37B 
NA 
NA 
NA 

156 
14.24 

4B 
17' 373 
2, 756 

1987 

254 
21.41 

51 
I, 160 
28.40 

I 7B 
HA 
NA 
NA 

I,OIB 
17.17 

2SB 
35 

36.06 
4 

I ,435 
22.22 

281 
HA 
NA 
NA 

179 
36.16 

22 
64 

IB.87 
IS 

691 
15.00 

200 
B29 

22.89 
15B 

5,491 
37.91 

630 
65 

22.35 
13 

I, 122 
15.97 

305 
650 

19.00 
149 

4,347 
so. 93 

371 
NA 
NA 
NA 

158 
17.00 

40 
17,498 
2,611 

19BB 

268 
21.58 

54 
1,02B 
2B.6B 

156 
NA 
NA 
NA 

I ,030 
17.34 

258 
35 

36.06 

I ,4BS 
22.44 

2BB 
NA 
NA 
NA 

IB8 
36.16 

23 
66 

25.00 
12 

700 
IS. IS 

201 
B40 

23.12 
ISB 

S,S37 
3B.IO 

632 
66 

22.46 
13 

I, 147 
16.13 

309 
76S 

19.19 
173 

4,3)3 
Sl.18 

36B 
NA 
NA 
NA 

160 
17.09 

41 
II ,650 
2,689 

1989 

12B 
21.69 

26 
B9B 

28.97 
135 

NA 
NA 
NA 

1,042 
17.52 

259 
36 

36.06 

I ,544 
22.67 

296 
NA 
NA 
NA 

198 
36.16 

24 
223 

25.25 
3B 

707 
15.30 

201 
B49 

23.35 
158 

S,SB9 
3B.29 

635 
67 

22. SB 
13 

I, 164 
16.29 

310 
BOO 

19. 3B 
179 

4,319 
51.44 

365 
NA 
NA 
NA 

162 
17.17 

II 
17' 725 

2,6B4 

1990 

135 
21.80 

27 
761 

29.26 
114 

NA 
NA 
NA 

I ,053 
21.00 

2lB 
36 

36.06 

1,657 
22.B9 

315 
NA 
NA 
NA 

207 
36.16 

25 
234 

25.50 
40 

713 
15.45 

201 
BS6 

23.59 
!SB 

5,637 
38. 4B 

637 
6B 

22.69 
13 

I, lBO 
20.00 

256 
l ,ooo 
l9.SB 

222 
4,305 
51.69 

362 
NA 
NA 
NA 

164 
17 .2b 

41 
18,010 
2,633 

!99 I 

771 
29.55 

114 
NA 
NA 
NA 

l' 158 
21.21 

237 
31 

36.06 

l ,661 
23.12 

312 
NA 
NA 
NA 

216 
36.16 

26 
386 

25.76 
65 

862 
15.61 

240 
B62 

23.B2 
157 

5,446 
38.67 

612 
69 

22.BO 
13 

I, 196 
20.20 

257 
1,000 
19.77 

220 
4,214 
51.95 

353 
NA 
NA 
NA 

166 
17.34 

42 
18,011 
2,653 

1992 

778 
29.BS 

113 
NA 
NA 
NA 

I I 169 
21.42 

237 
37 

36.06 
4 

l ,665 
23.35 

310 
NA 
NA 
NA 

226 
36.16 

27 
403 

26.02 
67 

B07 
IS. 77 

239 
867 

24.06 
!57 

5,499 
3B.BJ 

615 
69 

22.92 
13 

l ,212 
20.40 

2SB 
I ,000 
19.97 

2lB 
4,263 
52.21 

355 
NA 
NA 
NA 

16B 
17.43 

42 
lB,222 
2,656 

I 90) 

7B4 
30.15 

113 
NA 
NA 
NA 

1 '178 
21.64 

231 
37 

36.06 

l ,610 
23.59 

30B 
HA 
NA 
NA 

235 
36.16 

2B 
420 

2b.2B 
70 

871 
15.92 

238 
871 

14.30 
156 

s,sso 
39.06 

biB 
70 

23.03 
13 

l ,228 
20.61 

259 
l' 100 
20.17 

237 
4, 313 
52.47 

357 
NA 
NA 
NA 

170 
17.52 

42 
18,497 
2,680 

1991 

790 
30. IS 

114 
NA 
NA 
NA 

l, 188 
21.85 

236 
3B 

36.06 
5 

1,674 
23.82 

306 
NA 
NA 
NA 

244 
36.16 

29 
437 

26.54 
72 

B74 
16.0B 

236 
874 

24.54 
ISS 

S,600 
39.26 

620 
71 

23.15 
13 

l ,244 
20.Bt 

260 
I ,200 
20.37 

256 
4,363 
52.74 

360 
NA 
NA 
NA 

172 
17.60 

42 
18,770 
2, 704 

1995 

796 
30.15 

liS 
NA 
NA 
NA 

l' 197 
22.07 

236 
3B 

36.06 
5 

l ,679 
24.06 

303 
llt1 
NA 
NA 

254 
36.16 

30 
454 

26.BO 
74 

B77 
16.24 

235 
B77 

24.19 
154 

5,649 
39.45 

623 
72 

23.26 
13 

l ,260 
21.02 

261 
I ,soo 
20.57 

311 
4,414 
53.00 

362 
NA 
NA 
NA 

174 
II .69 

43 
1~,240 

2, 770 

1996 

B02 
JO.lS 

116 
NA 
NA 
NA 

l ,206 
22.29 

235 
39 

36.06 
s 

l ,6B4 
24.30 

301 
NA 
NA 
NA 

263 
36.16 

32 
471 

27.01 
76 

879 
lb. 41 

233 
B79 

25.04 
153 

S,69B 
39.65 

625 
73 

23.3B 
14 

l' 276 
ll.ll 

261 
1,soo 
20.78 

314 
4,465 
53.26 

364 
NA 
NA 
NA 

176 
17.78 

4J 
19,409 
2, 771 

}QQ7 

BOB 
30.15 

116 
NA 
NA 
NA 

I ,214 
22.51 

235 
39 

36.06 
s 

l ,6BB 
24.54 

299 
NA 
NA 
NA 

272 
36.16 

33 
4B9 

27.34 
7B 

881 
lb. 57 

231 
8Bl 

25.29 
lSI 

s, 746 
)9.BS 

627 
74 

23.49 
14 

l ,292 
21.44 

262 
t,soo 
20.99 

311 
4,517 
53.53 

)67 
NA 
NA 
NA 

liB 
17. B7 

43 
19,578 
2, 771 

JOCg 

813 
]0.15 

Ill 
NA 
NA 
NA 

I ,223 
22.74 

234 
40 

36.06 
5 

I ,693 
24.79 

297 
NA 
NA 
NA 

281 
36.16 

34 
506 

27.62 
BO 

882 
16.74 

229 
882 

25.54 
ISO 

5, 794 
40. OS 

629 
IS 

23.61 
14 

1,308 
21.66 

263 
l ,soo 
21.20 

30B 
4,569 
SJ.BO 

369 
NA 
NA 
NA 

180 
17.96 

44 
19,746 
2, 771 

!990 

BIB 
30.15 

liB 
NA 
NA 
NA 

l,Z:-1 
22.97 

233 
40 

36.06 
5 

l ,698 
25.1)4 

295 
NA 
NA 
NA 

291 
36.16 

35 
523 

27.89 
82 

BB3 
lb. 90 

227 
BB3 

25.80 
149 

5,842 
40.115 

634 
76 

:1.73 
14 

1,324 
21.87 

263 
I ,500 
21.41 

305 
4,622 
51.07 

372 
NA 
NA 
NA 

lB2 
lB. OS 

44 
19,914 
2, 775 

('r,rrl 

824 
30.15 

119 
NA 
NA 
NA 

I ,240 
23.20 

m 
41 

36.06 
s 

l '103 
25.29 

293 
NA 
NA 
NA 

300 
36.16 

36 
540 

28.17 
B3 

884 
II .07 

225 
BB4 

26.05 
148 

S,B90 
40.0~ 

639 
76 

23.85 
14 

l ']41, 

2~'. 09 

264 
1,500 
21.62 

302 
4,675 
SUI 

374 
NA 
NA 
NA 

184 
lB. II 

44 
20,0B2 
2, 778 

:no1 

829 
30.15 

120 
NA 
NA 
NA 

l ,248 
~3. 43 

232 
41 

36.06 
s 

1,707 
25.54 

m 
NA 
NA 
NA 

309 
36.16 

37 
557 

2B.4S 
BS 

B8S 
II. 24 

m 
B8S 

26.32 
146 

5,939 
40. OS 

645 
77 

:J. 97 
14 

l ')56 
22.31 

261 
l ,500 
21.84 

299 
4, 729 
54.61 

377 
NA 
NA 
NA 

181 
18. 2) 

45 
20,250 
2, IBl 

2<!02 

834 
)0.15 

120 
NA 
NA 
NA 

1,256 
23.66 

231 
n 

36.06 

I, 712 

"'· 80 
289 

NA 
NA 
NA 

319 
36.16 

38 
574 

28.74 
B7 

886 
17.41 

211 
886 

16.58 
145 

5,987 
40.05 

650 
78 

24.09 
14 

l ,372 
12.54 

265 
l ,500 
22.06 

296 
4, 783 
54.88 

379 
NA 
NA 
NA 

lB9 
lB. 32 

45 
20,420 
2,184 

)Iii)) 

840 
30,15 

111 
NA 
NA 
NA 

l ,16S 
23.90 

230 
42 

36.06 

l '717 
26.05 

287 
NA 
NA 
NA 

328 
36.16 

39 
591 

29.02 
89 

B86 
17.59 

219 
BB6 

26.84 
144 

6,036 
40.05 

655 
79 

24.21 
14 

1,388 
22.76 

265 
1,500 
22.28 

293 
4,839 
55.16 

381 
NA 
NA 
NA 

191 
18.41 

45 
20,590 
2,188 

~(Ji.r4 

845 
30.15 

112 
NA 
NA 
NA 

l ,213 
11.14 

129 
43 

36.06 
s 

l '723 
26.31 

285 
NA 
NA 
NA 

338 
36.16 

41 
608 

29.31 
90 

BB7 
17.76 

217 
887 

21 .II 
142 

6,0B5 
40.05 

661 
BO 

24.33 
14 

l ,404 
22.99 

266 
l,SOO 
22.50 

290 
4,B94 
55. 4l 

384 
NA 
NA 
NA 

193 
lB. 50 

45 
20,760 
2, 791 
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TABLE 5-28 PROJECTED PRODUCTION, PROOUCTI'IITY ANO DIRECT LA80P--CA'E NO. 4--ACIO RAIN LEGI5LAIION &ENEFII·-~QDIFIED P>OcUCTI'IITI ESCALATION 

COUNTY 

ARCHULETA (f) 

"~ 
DELTA (f) 

"rn 
EL PASO (f) 

""" FREMNT(f) 
CHANGE IN 1990 

""" GARFIELD (f) 

""" GUNNISON Ill 
CHANGE IN 1986 

""" HU£RFANO (f) 

""" JACKSON ITI 

"'" LA PLATA (f) 
CHANGE IN 1988 

"'" LAS ANIMS m 
CHANGE IN 1987 

""" "ESA ITI 

""" MFFAT (f) 

"'" IIOIITROSE Ill 

""" PITKIN ITl 
~ ~:ll:iiE IN 1'1'10 
I 

: !UNCO ITI 
II ~·E IN 1987 
I 

1 J. m 

I 
: 1

1 
!IIGIH Ill 

'I 
I II IT) 

E IN 1987 

! IiI PRIIDUCTION 

I
!' I)[); "EN 

PEAK 
PROOUC T I~ 1TY 

21.05 

27.29 

16.50 

35.00 

18.52 

35.45 

18.13 

9.55 

22.00 

37.16 

21.91 

15.35 

13.62 

49.92 

14.03 

1984 

211 
21.16 

43 
1,468 
27.56 

232 
NA 
NA 
NA 

873 
16.67 

228 
34 

35.35 

1,340 
18.11 

m 
NA 
NA 
NA 

151 
35.63 

18 
55 

18.31 
13 

516 
9.65 

24b 
756 

22.22 
148 

5,569 
37.35 

648 
63 

22.02 
12 

654 
15.50 

183 
200 

13.76 
63 

4,409 
50.17 

382 
NA 
NA 
NA 

152 
14.10 

47 
16,483 
2,581 

1985 

215 
21.26 

46 
1,511 
27.84 

236 
NA 
NA 
NA 

888 
16.83 

229 
34 

35.70 

1,381 
18.89 

318 
NA 
NA 
NA 

160 
35.81 

19 
58 

18.49 
14 

559 
9. 71 

250 
774 

22.44 
ISO 

5,619 
37.53 

651 
64 

22.13 
13 

682 
15.66 

189 
400 

13.89 
125 

4,482 
50.42 

386 
NA 
NA 
NA 

154 
14.17 

47 
16,995 
2,678 

1!11oh•• production '" thous•nds of short tons 

1986 

240 
21.37 

49 
1,551 
28.12 

240 
NA 
NA 
NA 

901 
II .00 

230 
34 

36.06 

1,416 
22.00 

280 
NA 
NA 
NA 

170 
35.98 

21 
61 

18.68 

" 570 
9.84 

252 
790 

22.67 
151 

5,658 
37.72 

652 
65 

22.24 
13 

712 
15.82 

196 
500 

14.03 
155 

4,556 
50.67 

391 
NA 
NA 
NA 

156 
14.24 

48 
17,382 
2,696 

1987 

254 
21.0 

51 
1,687 
28.40 

258 
NA 
NA 
NA 

1,003 
17.17 

254 
35 

36.06 
4 

1,435 
22.22 

281 
NA 
NA 
NA 

179 
36.16 

22 
b4 

18.87 
15 

669 
15.00 

194 
802 

22.89 
152 

5,465 
37.91 

627 
b5 

22.35 
13 

745 
15.97 

203 
650 

19.00 
149 

4,585 
so. 93 

391 
NA 
NA 
NA 

158 
17.00 

40 
17,796 
2,654 

I 988 

268 
21.58 

54 
1,747 
28.68 

265 
NA 
NA 
NA 

1,015 
17.34 

254 
35 

36.06 
4 
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NA 
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36.16 

23 
66 

25.00 
12 
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15.15 

194 
813 

23.12 
153 

5,526 
38.10 

631 
66 

22.46 
13 

770 
16.13 

208 
765 

19.19 
173 

4,660 
51.18 

396 
NA 
NA 
NA 

160 
17.09 

41 
18,243 
2,708 

1989 

128 
21.69 

26 
1,812 
28.97 

272 
NA 
NA 
NA 

1,027 
17.52 

255 
36 

36.06 

1,544 
22.b7 

296 
NA 
NA 
NA 
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36.16 

24 
223 

25.25 
38 

b85 
15. JO 

195 
822 

21.35 
153 

5,592 
38.29 

635 
67 

22.58 
13 

787 
16.29 

210 
BOO 

19.38 
179 

4,736 
51.44 

400 
NA 
NA 
NA 

162 
17.17 

41 
18,617 
2, 741 

1990 

115 
21.80 

27 
I ,879 
29. 2b 

279 
NA 
NA 
NA 

1,038 
21.00 

215 
36 

36.06 

1,657 
22.89 

315 
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NA 
NA 
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25.50 
40 
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15.45 
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829 

23.59 
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22.69 
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20.00 
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4,814 
51.69 
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II .26 
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19,208 
2, 747 
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37 

36.06 
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402 
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17.34 
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19,490 
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308 
NA 
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23.35 
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67 
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15.77 
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13 
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52.21 
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70 
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70 
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13 
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20.61 

179 
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20.17 

237 
4,963 
52.47 
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NA 
NA 
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II .52 
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20,155 
2,847 

19?4 
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NA 
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38 
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5 

1,674 
23.82 
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NA 
NA 
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36.16 
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437 

26.54 
72 
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16.08 
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21.54 
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71 

23.15 
13 
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20.81 
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NA 
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20,542 
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38 
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74 
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72 
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13 
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21.02 

183 
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20.57 

317 
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NA 
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17.69 
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2, '?53 

I 996 
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232 
39 
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1,684 
24.30 
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NA 
NA 

2b3 
36.16 
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27.07 
76 
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631 
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23.38 
14 
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21.23 
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NA 
NA 
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NA 
NA 
NA 
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39 

36.06 
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24.54 
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NA 
NA 

272 
36. 16 

33 
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27.34 
78 

854 
16.57 

224 
854 

25.29 
147 
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39.85 
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74 

23.49 
14 
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21.44 

186 
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20.99 
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53.53 
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NA 
NA 
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17.87 

43 
21,365 
2,957 
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2,309 
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NA 
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22.74 
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40 

36.06 
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1,693 
24.79 
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NA 
NA 
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36.16 

34 
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27.62 
80 
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16.74 
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855 

25.54 
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10. OS 
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75 

23.61 
II 

931 
21.66 

187 
1,500 
21.20 

308 
5,259 
53.80 
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NA 
NA 
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II. 96 
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21,538 
2,958 

i ?~q 

2,317 
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NA 
NA 
NA 
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22.97 

m 
40 

36.06 
5 

1,698 
25. f.i4 

295 
NA 
NA 
NA 
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36.16 

35 
523 

27.89 
82 

856 
lb. 90 
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856 

25.80 
144 

5,898 
40.05 

640 
76 

23.73 
14 

947 
21.87 

188 
1,500 
21.41 

305 
5,313 
54.07 
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NA 
NA 
NA 
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18.05 

44 
21,711 
2, 963 

i0110 

2,326 
30.15 

335 
NA 
NA 
NA 

1,222 
23.20 

~29 

41 
36.06 

5 
1,70] 
25.29 

293 
NA 
NA 
NA 
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36.16 

36 
540 

28.17 
83 

857 
17.07 

218 
857 

26.05 
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40.05 

646 
76 

23.85 
14 

963 
21.09 

190 
1,500 
21.62 
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5,368 
54.34 
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NA 
NA 
NA 
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18.14 
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21,885 
2,967 

2•101 

2,335 
30.15 
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NA 
NA 

1,230 
23.43 

228 
41 

36.06 
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25.54 
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NA 
NA 
NA 
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36.16 
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557 

28.45 
85 

858 
17.24 

216 
858 

26.32 
142 

5,995 
40.05 

651 
77 

73.97 
14 

979 
22.31 

191 
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21.84 

m 
5,423 
54.61 
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NA 
NA 
NA 
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lB. 23 

IS 
22,058 
2,972 

2002 

2,343 
30.15 
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NA 
NA 
NA 

1,238 
23.66 
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42 

36.06 
5 

I, 712 
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NA 
NA 
NA 
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36. 16 
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571 
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87 

859 
17. 41 

"' 859 
26.58 
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6,044 
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656 
78 

24.09 
14 

995 
22.54 
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22.06 
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5,479 
54.88 
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NA 
NA 
NA 

189 
18.32 

45 
22,233 
2,976 

2001 

2,352 
30.15 

339 
NA 
NA 
NA 

1,247 
23.90 

227 
42 

36.06 
5 

1,717 
26.05 
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NA 
NA 
NA 

328 
36.16 

39 
591 

29.02 
89 

859 
17.59 

212 
859 

26.84 
139 

6,093 
40.05 

661 
79 

24.21 
14 

1,011 
22.76 

193 
1,500 
22.28 

m 
5,536 
55.16 

436 
NA 
NA 
NA 

191 
18.41 

45 
22,408 
2,980 

2004 

2,361 
30.15 

340 
NA 
NA 
NA 

1,255 
24.14 

226 
43 

36.06 
5 

1,723 
26.32 

285 
NA 
NA 
NA 

338 
36.16 

41 
608 

29.31 
90 

860 
17.76 

210 
860 

27 .II 
138 

6,143 
40.05 

667 
80 

24.33 
II 

1,027 
22.99 

194 
1,500 
22.50 

290 
5,593 
55.43 

m 
NA 
NA 
NA 
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18.50 

45 
22,584 
2,985 
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APPENDIX A - FORECAST MODIFICATION 

The forecast may be easily modified to reflect different assumptions, 
inclusion of new data, market shifts or change in county status. The 
forecast was run on Multiplan, working in MS-DOS on a Wang Personal 
Computer. Individual markets and marketshare are trended according to 
criteria set in Section 3 of the report. The derived production demand is 
summed down to an aggregate Colorado total. 

Counties are linked to markets by the NAME convention of Multiplan which 
permits easy linking of spreadsheets. As dependent spreadsheets are 
called up and saved, the changes made on the original spreadsheet are 
incorporated on the dependent spreadsheet. Counties with a stake in the 
in-state market are 1 inked to the original forecast by LINKIN. Counties 
selling coal in the out-of-state and export markets are linked by 
LINKOUT. In turn, an employment spreadsheet, derived from production and 
productivity, is 1 inked to aggregated county production contained within 
LINKOUT. There are six ways to view changes in productivity on the data 
diskette, although there is no practical upper limit to methods of 
escalating productivity. 

A.l Sample Forecast Modification- Assumes A: Drive 

Two changes will be made in the forecast to demonstrate operation of the 
spreadsheet. Call A:BASECASE to the screen and save it as A:TRIAL, 
confirm overwrite existing file. The forecast is saved twice on the disk 
in order to preserve the Base Case. If permanent changes in the Base Case 
are desirable, make these changes, overwrite A:BASECASE and then overwrite 
A:TRIAL. 

As new annual data are obtained they may be entered into table formats 
similar to Tables 2-5 through 2-25, by state or aggregated in a revised 
format such as Table 3-1. In any event, statistical analysis was done 
outside the spreadsheet. However, templates may be built to analyze these 
data statistically. 

As more data are available with the passage of time or additional research 
into the past different statistical techniques may be employed. Six years 
of data are not sufficient to ascertain cycles of coal use, if indeed they 
exist. 

A.2 Changes in Forecast for Colorado 

Assume that it is known that in the year 1985 Colorado coal producers will 
ship 9.3 million tons to all in-state coal product markets instead of 8.52 
million tons. Enter 9,300 since all calculations are in thousands, in the 
Colorado/1985 row/column for the State of Colorado. Accepting the 
in-state demand of 13,137,000 tons the marketshare is actually 70.8 
percent. However, the 1985 value of marketshare in Colorado is incorrect 
since the computed production was overidden by insertion of 9,300. 
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A~sume further that the total demand met by in-state markets increases 
~1ve percent per year for eight years, is constant for three years, then 
1ncreases two percent per year for the life of the forecast. Place cursor 
on 1986 computed Colorado production execute value/1.05* cursor 
left/return. Execute COPY RIGHT TAB 7/RETURN. Position cursor on 
computed production for 1994. Execute VALUE/cursor left/RETURN/COPY RIGHT 
TAB 2/RETURN. This action takes the 1993 value and carries it across for 
three years, then to escalate this value position cursor on 1997. Execute 
VALUE/1.02 */cursor left/RETURN/COPY RIGHT TAB 7. The modification is 
complete for the in-state market. 

In the report, changes to the demand-side were made, the above example 
demonstrates changes in production level. Either, or both, may be changed 
independent of the spreadsheet template. In order to view the effect of 
changes in this one market, skip to Section A.4. 

A.3 Change in West North Central Market Region 

In the West North Central Market Region a value of 100,000 tpy overrides 
the computed value of demand times Colorado marketshare. In the year 1988 
position the cursor in the marketshare row. Assume Colorado coal is more 
desirable due to some mechanism and that marketshare increases at five 
percent per year above the 1987 value for eight years then increases at 
three percent per year. 

With cursor at 1988 execute VALUE/1.05* cursor left/COPY RIGHT 8/RETURN. 
Move cursor RIGHT one position and execute VALUE/1.03*/cursor left/COPY 
RIGHT 6/RETURN. 

A.4 Linked Markets and Productivity 

Save the spreadsheet A:TRIAL and confirm overwrite. Call up A:LINKIN and 
save and call up A:LINKOUT and save it. Either of these spreadsheets may 
be examined and modified. To view the link to employment through 
productivity proceed to Section A.5. 

Spreadsheet LINKIN assigns a simple percent of total county production to 
the in-state market for the duration of the study. To change any values 
of the constants, position the cursor to the desired county and replace 
the existing value with a new value. Make all changes and confirm that 
the total equals 100 percent. As changes are made and completed re-save 
the spreadsheets. 

Spreadsheet LINKOUT allocates portions of markets to counties and attempts 
to demonstrate inter-county rivalry by changing marketshare over time. As 
long as the percent of total of a market equals 100 percent, these too may 
be changed. However, it is desirable to rename and save any spreadsheet 
that will be extensively modified in order to preserve the original state. 
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Spreadsheet LINKOUT links counties to markets and sums down, it also is 
1 inked to LINKIN and aggregates these spreadsheets to a county total. In 
turn, all productivity spreadsheets are dependent upon LINKOUT. 

A.5 Productivity and Employment 

There is no certainty in predicting future productivity levels. Old mines 
closing raise average productivity, similarly new mines and new technology 
increase productivity and the average county productivity. Statistics 
used in the study incorporate the weighted average productivity of a 
county. These data include underground and surface mines. If a 1 arge 
surface mine closes and production retreats to remaining underground mines 
average county productivity will drop. 

Six runs of productivity escalation are contained on Disk: 

RUNl - Constant 1983 productivity 
RUN2 - 1 percent escalation per year 
RUN3 - 3 percent escalation per year 
RUN4 - Constant peak productivity 
RUNS - Constant average productivity 
RUN6 - (described below) 

RUN6 escalates productivity of counties with mainly underground mines at 
one percent per year. Counties with mainly surface mines are escalated at 
0.5 percent per year. In addition, the effects of new mines, or closings 
of old mines, are reflected in arbitrary increases in certain counties. 
This template, RUN6, reflects bias, but since the template may be changed 
easily the assumptions of the authors need not interfere with assumptions 
of the user. 

Direct employment is derived from production divided by productivity, in 
tons per man-day, for each county. A working year of 230 days was used, 
however, different mining methods and different counties, on average, work 
different days per year. Employment is demand-derived if a market served 
by a mine fails then jobs are lost. 
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APPENDIX B 

Gompertz Curve Trend 

The data points fit to the Gompertz curve are equally spaced along the 
x-axis (time) and all must be positive. The points are divided into three 
groups for entry: 

where 

b 's 3 -s 2 ) 1/n 
s -s 

2 l 

c = exp r ..!. ( s l s 3 -s ~ )] 
n s +s -2s 

l 3 2 

a = expl(b-1) (s 2- ~ )] 

b (bn -1) 2 

s ,s , and s are: 
l 2 3. 

n 
s =~ 1n y·. = nlnc+b(1na) 

l ]. 

s =f 1 ny. n+1 
=,n 1nc+b 

2 J.=n+1 
]. 

bn-1 
b-1 

(1 na) 

3n 
= nl nc+b 2~+ 1 s =L: lnyi (1 na) 

3 J.=2u+1 

bn-1 
b-1 

bn-1 
b-1 

Modified from Hewlett Packard Business Stat and Marketing Applications 
for the HP41C. 

B-1 



SELECTED COAL PUBLICATIONS 
OF THE 

COLORADO GEOLOGICAL SURVEY 

Bulletin 34-A--BIBLIOGRAPHY, COAL RESOURCES IN COLORADO. R. D. Holt, 1972, 32 
p. Compilation through 1971. 

Bulletin 41--BIBLIOGRAPHY AND INDEX OF PUBLICATIONS RELATED TO COAL IN 
COLORADO: 1972-1977. H. B. Fender, D. C. Jones and D. K. Murray, 1978,54 p. 

Resource Series I--GEOLOGY OF ROCKY MOUNTAIN COAL--A SYMPOSIUM, 1976 D. K. 
Murray, ed •• 1977, 175 p., 15 papers on stratigraphy, physical and chemical 
properties, analyses . petrology and resource evaluation. 

Resource Series 4--PROCEEDINGS OF THE SECOND SYMPOSIUM ON THE GEOLOGY OF ROCKY 
MOUNTAIN COAL--1977. H. E. Hodgson, ed., 1978, 219 p •• 14 papers on 
depositional environments. mine planning and development. geophysical and 
computer techniques. and coal petrography. 

Resource Series 10--PROCEEDINGS OF THE FOURTH SYMPOSIUM OF THE GEOLOGY OF ROCKY 
MOUNTAIN COAL, 1980. L. M. Carter, ed., 1980, 131 p. 

Resource Series 26--COLORADO ENERGY BALANCE--1981. Plate 1: COAL PRODUCTION 
AND DISTRIBUTION AND ELECTRICAL POWER GENERATION. W. R. Taylor and L. R. 
Ladwig, 1983, (1:1,000,000). Data in map and statistical form, source, 
production, movement and use. 

Open-File Report 79-1--COLORADO COAL RESERVE DEPLETION DATA AND COAL MINE 
SUMMARIES. D. L. Boreck and D. K. Murray, 1979, 65 p., appendix. 

Open-File Report 81-7--COLORADO ENERGY ACTIVITY PROFILE. Compiled by L. R. 
Ladwig, 1983. Looseleaf form. 

Map Series 19--THE COAL BED METHANE RESOURCES OF COLORADO. C. M. Tremain and 
others. 1983, (1:500,000). Data on coal regions as to methane content, sample 
locations. and resources plus estimated statewide total. 

Map Series 23--MAP, DIRECTORY AND STATISTICS OF PERMITTED COLORADO COAL MINES, 
1983. Peter Rushworth. Bruce S. Kelso and L. R. Ladwig. 1984, 150 p .• map 
(1:1,000,000). 

Special Pub 1 i cation 23--1981 SUMMARY OF COAL RESOURCES IN COLORADO. L. R. 
Ladwig, 1983. 22 p •• 28 figs •• 14 tables. Colorado coal-- location. age, beds, 
resources and revenues. plus federal. private and state 1 ands. taxes. etc. 

Special Publication 24--ANALYSIS OF THE COLORADO COAL INDUSTRY. Peter 
Rushworth. 1984, 135 p. Overview of producers, consumers and market areas of 
Col ora do coal . 




