
The Phase 1 work effort is complete with the following 
exceptions: interpretation of export sample analytical 
testwork and water treatability study which are aadressed 
elsewhere in detail. 
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5.0 SUMMARY 

5.1 HISTORY 

5.1.1 Work Plan 

The Phase 1 work plan (Exhibit IX-Z) for the Tri-State 
Synfuels Project involved: 

o Selection of a coal suitable for the commercial scale 
test and design coal based primarily on a literature 
survey of Illinois Basin coals. 

o Collection and shipment of the selected coal from the 
Illinois Basin to Sasolburg, Republic of South Africa 
for the large scale test. Detailed sampling and 
analysis of the coal was planned at each location to 
enable coal quality and size daua to be obtained at 
every transfer point. 

o Gasification test at Sasolburg to obtain mass balance 
data and determine high load levels for the design 
coal. These data were to be developed by Sasol and 
supplied to Lurgi to arrive at a design coal heat and 
material balance and to set the number of gasifiers. 

The original gasification test program as planned is 
sb ~ in Exhibit IX-J. The startup was planned on 
Sigma--a non caking coal--to be followed'by the 
mechanical checkout and optimization runs on the test 
coal. The optimization run is required to set the 
proper steam-oxygen ratio to avoid excessively large 
clinkers and to set the optimum gas outlet temperature. 
The mass and heat balance was planned for 2 inch x 1/4 
inch dry screened coal over a 48-hour period at 
reasonable loads. The high load test was to feed 
2 inch x 1/4 inch dry screened coal with a step-wise 
increase in undersize materi~l, in effect, simulating a 
run-of-mine coal. Finally, a high load test was to be 
conducted with 2 inch x i/8 inch wet screened coal. 

Cooling tower test to examine the feasibiiit~- of using 
stripped gas liquor for cooling purposes by 
determining the: (!] extent of corrosion and fouling, 
(2) degree of passivation on carbon steel, (3) extent 
of biological activity and control, if needed, and (4) 
effect of such a tower on the environment. 

Environmental data collection during the test to 
provide design criteria for environmental-related 
equipment. Samples o~ solids and liquids were to be 
taken for export. 
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COAl, GASIFIChTIOH TEST PLAN 

~tLm~ted Co.t RequLrement 
I Gasl flcatlon Hetrlc Tons 

Coal S ize  F ine Conten t  Opera t ion  
Run DescrLPtLon I i Ich x Inch • W(minus I / 4  I n )  Sc reen inq  T.tme Dn~s G a s i f i c a t i o n  FLne To ta l  

S t a r t - u p  2 x I / 4  - Dry - SDjma Coal 

Hechanlca l  Cheukout 2 x 1/4 - Dry - 250 250 500 

B 
Optt,dzatton 2 x I/4 - Dry 3 2,500 2,500 5,000 

HeSS and l ~ a t  Balnnoe 2 x 1/4 - Dry 2 1,700 1,700 3,400 
8. 

IILgh Load Test  2 x 0 5% ~ry  1 700 700 1,400 
8 

2 x 0 10% Dry t 700 630 ! ,330  

J. . 

2 x 0 15• Dry I 700 560 1,260 

1 
2 X 0 20• Dry 1 700 490 1,190 

l IILgh l~ad Tes t  2 x 1/0 - Wet __1 700 420 1,120 

TOTAL PLANNED RUNS I0 7,950 7,250 15,200 

ContLngenuy 4,800 

TOTAL BHIRRENT 

O 

20,000 
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o Technological assessment of fines utilization to 
require sampling and analytical examination of the 
selected design coal to provide criteria for coal 
washing, if needed, and for steam generation in 
cyclone furnace and pulverized furnace boilers. 

o Construction and sampling and testing of the Kentucky 
stockpile at periodic intervals over one year for coal 
quality, size degradation, gasification performance and 
leaching. 

o Analytical examination of export samples from the 
gasification test to develop environmental design 
criteria and support market development efforts. 

5.1.2 Work Com~leted 

5.1.2.1 Selection of Camp .I Coal - The initial coal quality 
evaluation was accomplished in early 1980 (Exhibit IX-K). It 
consisted primarily of Pen State coal data from Illinois 
Basin counties. 

Xn November 1980, a preliminary collection of Illinois Basin 
coal quality data was developed to support the selection of 
coals for potential plant supply and full scale commercial 
testing. Some information was provided by potential 
suppliers and some was developed from special run--of-mine 
samples analyzed in the United States. The coal quality data 
were examined and used as a guide to identify representative 
candidate mines for the supply of the test coal. Exhibit IX-L 
summarizes the sample identification while Exhibit IX-M 
illustrates the geographical location of candidate mines. 

In December 1980, the list of mines was narrowed down to 
three as the potential source of the 22,000 short ton sample 
of raw coal for the test. The candidate coals were from the 
Kenuucky 9 seam and were mined by the convential, underground 
method. The mines were Camp i, Ken and Providence (Exhibit 
xx-N). 

The three candidate mines were again sampled in December 1980 
and representative splits of the run-of-mine samples were 
flown to Lurgi in Frankfurt, Federal Republic of Germany and 
Sasol in Sasolburg for examination. Commercial Testing & 
Engineering Co. (CT&E) in Henderson, Kentucky also analyzed 
the samples as a referee. 

The technical recommendations of Lurgi, Sasol and Paul Weir 
provided the basis for selecting Camp 1 as the preferred coal 
for the commercial scale test at Sasolburg. 
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EXIIIBIT IX-L 

LURGI GASIFICATION TESTS OF U.S.A. COALS 

LOCATION 

Westfleld, 
Scotland 

Sasolburg, 
Republic 
of South Africa 

DATE SPONSOR PROJECT COAL TEST GASIFIER 

1973-4 American Gas Trials Montana Mark II 
Assocletlon/Olflco Rosebud 
of Coal Research 

1974 ANG Coal Great Plains 
Gasification Gasification 

1977 Carter Oil Exxon 
East Texas 

1981 Panhandle Eastern WyCoal Gas 
Pipeline 

1981 Texas Eastern TrI-State 
Texas Gas Synfuels 

1982 Phillips Coal Texas 
Gasification 

Illinois 5 Mark II 

Illinois 6 Mark II 

Pittsburgh 8 Mark II 

North Dakota Mark III 
Lignite 

East Texas Mark III 
Lignite 

Wyoming Mark IV 
Sub-Bituminous 

Kentucky 9 Mark IV 
Modified 

East Texas Mark IV 
Lignite 

t UK #I o15¢1oluA! of IIN~I DMI • ! 
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5.1.2.2 Collection and Shipment - Mine/Barge, Ship and 
Train Progr.ams 

Selection and Loading at Uniontown, Kentucky 

Camp 1 coal loading commenced February 23 at the Uniontown 
dock on the Ohio River and lasted over a three-day period. 
Direct feed from the mine storage was used to enable 
selection from the nine-mile conveyor belt and allow low 
loading rates (1300 tons per hour) to limit breakage. 

Loading was completed February 25 and the tow left the next 
morning for the 900-mile trip to Darrow, Louisiana. On the 
15-barge tow, 22,558 tons of 2 inch x 0 raw coal were loaded 
at an average fines content of 37.2%. 

Reports were prepared on the coal selection, sampling and 
loading at the Morganfield and Uniontown locations. The 
reports include visual inspection, barge draft, screen test, 
barge composite size and quality and leaching. 

Splits of the barge composite sample representing the 22,558 
ton shipment were sent to Lurgi, Sasol, University of 
Kentucky - Institute of Mining and Minerals Research, The 
Pennsylvania State University by Commercial Testing & 
Engineering, Henderson for examination and reports. 

Transloadin~ at Darrow, Louisiana 

The tow arrived at Darrow milepost 175 on the Mississippi 
River on March 2 where the barges were secured and inspected 
daily until barge-top sampling commenced March 17 and 18. 

The M.S. Bonita's holds were inspected for cleanliness just 
prior to transloading which =ommenced on March 19 in midstream 
at milepost 180. Two cranes with 16-cubi= yard bu~kets were 
used to transload the coal from both sides of the ship. Each 
bucket was lowered to the top of the pile in the ship's holds 
so as to minimize breakage. 

The loading was completed on March 20 and the bulk carrier 
left Darrow early the next morning for the Gulf of Mexico and 
South Africa. 

Offloadin~ at POrt Elizabeth, South Africa 

After the 8,600-mile voyage, the M.S. Bonita arrived in the 
Port Elizabeth harbor on April 15 and berthed later that day. 
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Offloading commenced on April 17. Up to six small clamshells 
on shore cranes were used for loading the coal on side dump 
rail cars of 35-metric ton capacity. Two or three tracks were 
used simultaneously. The overall unloading took I0 days 
including the Easter holiday. A total of 587 rail cars were 
inspected, loaded, sampled and weighed before dispatched in 34- 
car trains to Sasolburg. 

The original sampling plan was modified after one shift to 
reduce the number of increments drawn for screening tests 
from two to one per rail car. One quality increment was 
drawn from every rail car. The samples were taken by 
modified (stratified) top car sampling, composited and split 
for analysis. 

The McLachlan & Lazar rail car sampling results at Port 
Elizabeth were compared with the screening and analytical 
results during the loading operation at Uniontown and barge- 
top sampling at Darrow. Further, the M&L results on standard 
coal analysis parameters were compared on a split of the rail 
car samples taken at Port Elizabeth. 

5.1.2.3 Gasification Test at Sasolbur@ - The commercial 
scale coal gasification test was conducted at the Sasol One 
plant between July and November 1981 on the Kentucky 9 coal. 

The test consisted of three phases: 

o An optimization run, a 48-hour mass balance run, and 
a six-hour high load run in July - August which was 
terminated due to Sasol production priorities. The 
mass balance operated at 34,000 normal cubic meters 
per hour of raw gas with 2 inch x 1/4 inch dry 
screened coal. 

o A continuation of the hiqh load test in September 
which also demonstrated closed loop tar recycle over 
107 hours of operation. The test was terminated in 
order to make modifications to the distributor- 
stirrer. The high load tests were operated at 
between 45,000-48,000 normal cubic meters per hour of 
raw gas with 2 inch x 1/4 inch wet screened coal. 

o The final high load test in November ran over 42 
hours with the modified distributor-stirrer and 
confirmed the earlier results of 45,000-48,000 normal 
cubic meters per hour of raw gas with 2 inch x 1/4 
inch wet screened coal. 
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The total run-of-mine coal shipment to Sasolburg was 20,400 
metric tons. During the tests, 5,923 metric tons were fed to 
the gasifier and 6,577 metric tons were rejected as fines. 
The balance of 7,900 metric tons was not used due to 
degradation of size consist because Sasol was forced for 
safety reasons before the November test to move and compact 
the coal to prevent spontaneous combustion. 

A cooling tower test was completed over a three-monthperiod 
on stripped gas liquor from the Camp 1 coal. The chemical 
and biological quality of the stripped gas liquor was 
measured and various corrosion monitoring devices were 
examined and measured. Environmental tests on the cooling 
tower inlet and outlet air were conducted. 

Sasol prepared a summary report, a full report and test 
results and analyses only report. The summary report, a copy 
of which is included in Section 3.3, Work Plan Review, 
contained an executive summary, test results for mass 
balance, test run description and log sheets with selective 
data. The full report contained for both the gasification 
test and cooling water test, design recommendations, 
conclusions, major observations, objectives and discussion. 

5.1.2.4 Coal Fines Utilization in Furnace Boilers - A 
representative sample of the fines ~rom the Camp 1 coal 
shipment to Sasolburg was analyzed by ASTM methods for 
quality both on a raw and washed basis for various screen 
size fractions. 

These analyses were compared with specifications for both 
cyclone (wet bottom) and pulverized (dry bottom) furnaces and 
conclusions drawn. 

A survey was made of nearby utilities which could utilize the 
fines. 

Several provisions were identified which should be considered 
for the design of the storage, handling and transportation 
systems for fine coal. 

5.1.2.5 Kentuck~ Stockpile - A 200-tOn stockpile, 
representative of the Camp 1 coal shipped to Sasolburg, was 
constructed at Oniontown during and shortly after the loading 
in February 1981. The pile was compacted to simulate dead 
storage. An instrument station was set up to accumulate 
selected meteorological data and temperature profiles of the 
stockpile. 
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A series of nine analytical and size analysis samples were 
taken over a 12-month period ending February 26, 1982. The 
analytical samples were split and provided to Lurgi, 
University of Kentucky - Institute for Mining and Minerals 
Research and Commercial Testing & Engineering, Henderson, 
for reports. Texas Gas provided two reports on the interim 
and final basis for the site observations. Paul Weir 
provided conclusions on the weatherability and leaching via 
ASTM analyses, while Lurgi reported expected impact on 
gasifierperformance. 

5.1.2.6 Export Sample P r09ram - Various liquid and solid. 
samples were taken during the commercial scale test and 
shipped to the United States for analysis. 

The samples include raw, dephenolized and stripped gas 
liquor; biological sludge; tar; crude phenol; coal; gasifier 
ash; Synthol wastewater; cooling tower influent and blowdown; 
and miscellaneous samples. 

Tar-oil samples were taken for possible characterization and 
pilot plant testing for hydrogen upgrading. However, the 
samples contained virtually no oil and hence, creosote oil 
upgrading to diesel fraction was not required for the design. 
No tests were planned on the partial oxidation of the tar 
which was planned for the design basis. 

Crude phenol samples were characterized by Merichem 
Corporation. The phenols are typical and represent a 
valuable raw material for further use in the plastics 
industry. However, partial oxidation of crude phenols was 
planned at least for the early operation of the plant. 

a preliminary report has been prepared by Radian Corporation 
which contains a large amount of raw data. The analytical 
groups that have been examined include water quality, 
organic, priority pollutants, trace metals, radio nuclides, 
proximate/ultimate, physical properties and leachate. Due to 
budgetary restraints, it has not been possible to consolidate 
this data into a cohesive set of results, analytical method, 
descriptions, @nd design implications. 

This program will be completed auring the demobilization 
phase activities as discussed more fully in Pro~ect Review 
Report, Volume 6, Environmental, Health, Safety and 
Socioeconomics. 

5.1.2.7 Wastewater Treatability Study - A large amount of 
stripped gas iiquor from the commercial scale coal test was 
shipped to the United States for characterization and 
treatability studies. This stripped gas liquor was taken 
from the same lot as accumulated at Sasolbur9 for the cooling 
tower test. 
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Decision 

S e l  ec~:i.on of 
Camp I coal 

~ k  ~ 
I 

ConfirmaTion of 
Camp I c o a l  
g~i flea,ion 

Use of ~t 
screening to 
c o n t r o l  fines 

EXHIBIT IX-O 

KEY DECISIONS 

Use of 2 inch 
screen to Ee~ove 

oversize material 

Defe r  h i g h  load 
~es E 

Demons ~ra~ion of 
design load con- 
d i l : i o n s  to set 
number of gasi- 
fiers 

Use of s~ripped 
gas liquor proved 
infeasible for 
cooling T~ver 
makeup wa~er 

Dal:e A~ r.e_--na~, veto 

J a n u a r y  1981 Other  c o a l s  

August 5-8, O~her gasifi- 
1981 ¢a~ion tech- 

nol o~y than 
Lur~i 

Update design 
c o a l  f l o w  and  
heat balances 
around ga-ifi- 
caT/on uz~. "c 
"c.hrough s3mgas 

3 Augus ~ 7, OCher ~Zpes 
1981 of sczeens 

3 Augus t  1 0, None 
1981 

3 AUgUSt 1 2, None 
1981 

3 Sept. 19-20 ,  None 
1981 

3 December 1981 

3 January 1982  

E x ~ a  r i v e r  
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and ~ i scha~ge  
was ~ . e ~ t e r  1:o 
r i ~ =  a f t e r  
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wet screening ~ d  
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about 3q 
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(e_l £ n ~ r i ~ g )  
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p r i o r i t y  

mLgh l o a d  ~ e s t  w i ~ h  c a r  
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test caused ez=essi~ 
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c o n ~ n t a C f . o n  o f  fml- 
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design coal 
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Engineering Sciences Company has recently been awarded a 
contract to do a series of bench scale tests to develop and 
optimize treatability parameters that will be useful in 
setting the design. The unit processes cover nitrification, 
biological treating and activated carbon polishing. 

The program is more fully covered in Project Review Report, 
Volume 6, Environmental, Health, Safety and Socioeconomics. 

5.1.3 Key ~cis io~,  s 

The key decisions reached in the overall program are shown in 
Exhibit IX-O and summarized below: 

o Selection of Camp i coal -- the basis for the 
technical, economic and environmental aspects of the 
project. 

o Confirmation of coal gasifiability -- a fatal flaw 
would have required examination of other gasification 
technology. 

o Use of wet screening for coal preparation -- to 
maintain less than 3% undersize at 1/4 inch cutoff to 
provide satisfactory feed quality for gasification. 

o Use of 2-inch screen for coal preparation -- to 
remove from gasifier feed oversize rock and pyrite 
which were suspected to have contributed to the 
clinkering in that they require a somewhat higher 
steam-to-oxygen ratio compared to what had been 
determined so far. 

o Delay of high load test -- caused a slip in 
establishing the number of gasifiers. 

o Use of stripped gas liquor for cooling -- ruled our 
because of excessive corrosion rates experienced and 
failure of biological activity due to the high 
cloride content liquor. 

o Update of design coal material and heat balances --- 
based on results of commercial scale coal test. 

5.1.4 Ma~or Accomplishments/Milestones 

The major accomplishments and their milestones are tabulated 
in Exhibit !X-P. They range from the selection of the coal, 
collection and shipment, commercial scale gasification tests, 
fines evaluation and stockpile testing. These testing 
aspects occurred from June 1980 through February 1982. 

I 
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~HIBZT IX-P 

De~c L-i~...J. on  

SelecT/on of Camp 1 Coal 

I n i t i a t e d  

June  1 980 

. c, o m ~ . t . ~  

January 1981 

Collection and Shipmen¢: 

o Barge Loading 
o Ship Transl oadLin 9 
o Ship Offloading 
o S~ockpiliDg 

February 23,  1981 
March 19, 1981 
April 15, 1981 
April 18, 1981 

Fe~zl:~LTy 25 ,  1981 
Maruh  21 ,  1981 
A p r i l  2 5 ,  1981 
A p r i l  30 ,  1981 

Deve lopmen t :  of heat: and material 
balances for design coal from 
gasification through syngas 
based on TG-10 sample and sent to 
.~luor (LFTH-001 3) 

May 1981 Jla.ne 19 ,  198 i  

Gcsificauion Test at Sasolburg: 

o F i r s t :  _~mse 
o Second Phase 
o ¢ b l r d  Phase 
o Repot 7_i ng 

3 u l y  2 2 ,  1981 
S e p t e m b e r  14,  1981 
November  1 4,  1981 

August 14, 1981 
September 20, 1981 
N o ~ l ~ r  16, 1981 
March 18, 1982 

Development of coal size degrada- 
T/on formlla to predict fines 
generation during rehandling 
(WChEH-0012) 

April 1981 November 20, 1981 

Recommendations for crushing and 
screening conceptual design to 
prepare suable gasifier feed 
coal (WC~EH-0012 and Texas Gas 
let:~er) 

July 1981 N o v m l b e r  20 ,  1981 
December  8 ,  1981 

Development of updated heat and 
mat:erial balances for d~igD coal 
from 9asificaUion through s y n g a s  
based on S a s o l  c o a l  t e s t :  aa~.a and  
sent: t:o Fluor (LFTH-0065) 

December 1981 3anl~11ry11, 1982 
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EXHIBIT IX-P (Continued) 

MAJOR ACCOMPLIShMENTS/MILESTONES COMPLETED 

Descrip~. ion 

Development of updated total, 
coarse and fine coal quality data 
for gasification ~nd steam-power 
generation design (WChEH-0022) 

!nitia~ed 

February1981 

Completed 

Febrttary24, 1981 

Kentucky Stockpile Tests February 23, 1981 February 26, 1982 

Assessment  of fines utilization 
in furnace boilers 

February 25, 1981 A~ril 19, 1982 

Preparation of fines u~ilization 
repor~ (WChEH-O025) 

April 1981 April 29, 1982 

Recommendations and observations 
for dead pile s~orage (LFTH-0112, 
WChEH-0026, Texas Gas reports) 

February1981 June 1, 1982 

Summary report on gasification 
rest revised by Sasol to meet US 
DOE C0operaT/ve Agreement 
Deliverable Requirem=nts 

March 29, 1982 june 1, 1982 

EEporr Sample Program July 1981 TO be comple ted  
September 1982 

Wastewater Treatability Suudy April 1982 To be completed 
July 1982 



The results of these activities were used to confirm or 
substantiate the preliminary design heat and material 
balances and develop size degradation, design coal quality 
and fines assessment for the Camp 1 sample. These activities 
overlapped with the testing aspects and occurred from 
December 1981 through June 1982. 

The specific recommendations, findings and observations are 
listed below under each separate program. 

5.1.4.1 Selection of Camp 1 Coal - A broad range of 
Illinois Basin coals was surveyed and the three candidate 
coals--Camp i, Ken, and Providence--were examined in some 
detail for the commercial scale test and certain preferences 
were provided by: 

o Concluding from Lurgi laboratory tests and Sasol's 
concurrence that Camp 1 and Ken samples would qualify 
as suitable gasifier feed coals based on their 
proximate analysis, carbonization assay, ash meltin9 
behavior, reactivity, free swelling and caking 
indices. However, the Providence sample exhibited 
strongly swelling properties and was not recommended 
for the first plant. 

o Concluding from Paul Weir examination that the Camp i 
mine could provide the best sample because it 
operates in the seams contiguous to the Towhead 
Island Reserves--one of the potential candidate 
reserve sites--and has the ability to transport the 
mine sample by belt to a barge loading facility to 
limit production of fines. 

The ultimate selection of Camp 1 coal for the test coal 
shipment resulted from the following considerations: 

o Geographical proximity to the plant site since a 
substantial portion of the coal feedstock would come 
from nearby Kentucky 9 reserves which are considered 
similar to the test coal. 

o Ability to limit fines content to about 35% in the run- 
of-mine coal to compensate for attrition of coarse coal 
during the several rehandling operations required to 
transport the coal to Sasolburg. The conveyor belt 
operation at Camp 1 would allow a selection period of 
one hour for the rejection of fine slugs before loading 
the barges. 

o Logistics which avoided rail or small barge movement 
to the Ohio River to minimize rehandling and 
attendant fines generation. 
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5.1.4.2 Collection and Shipment - The collection and shipment 
program provided the basis for the design of the coal 
preparation units by: 

O Developing conceptual coal preparation flow diagrams 
to limit fines generation and yet reject rock and mine 
gob that will arrive with the coal. The large rock and 
hard materials have been identified both at Camp 1 mine 
and Sasolburg locations and may require more attention 
if sent to the gasifier. These diagrams feature: 

- A 3-inch rotary breaker at the mine to reject large 
rock and shale pieces. 

- A 2-inch rotary breaker at the plant under Tri- 
State control to insure rejection of rock and hard 
material such as "sulfur balls." 

- A wet screening operation at the plant to reject 
mine gob and allow delivery of coal of rather 
constant gravity and fines specifications to the 
gaslfier. 

O Developing a design coal analysis for both coarse and 
fine fractions based on the analytical and size 
samples from the 15-barge shipment. In addition to 
standard ASTM type coal analyses, design Fischer 
assay, trace elements, fluorine and mercu~ I contents 
are provided. 

o Developing a formula to predict the effect of 
rehandling on fines generation during coal transport 
and preparation. For the type handling and the size 
distribution data collected during this program, the 
percentage of fines increased by an average of 0.5% 
at each stage of handling. The measure of fines 
generation was set as the increase in the cumulative 
weight percentage passing the I/4-inch round role 
screen. 

O Confirming from the Lurgi laboratory results that the 
Camp 1 coal is a suitable feedstock for the Lurgi 
pressure gasification process. Lurgi reported that 
the ash melting characteristics under oxidizing 
conditions indicated a "short" ash which means that 
the s~eam/oxygen ratio will have to be =ontrolled 
carefully. The reactivity of the coal is typical for 
the Illinois Basin. The Fischer tar assay is typical 
but the yield will be lower and the tar recycled will 
be gasified and not converted to oil. The chlorine 
content is significantly higher than most coals: and 
the gasifier but not the downstream equipment must h~ 
fitted with protective cladding. 
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5.1.4.3 Gasification Test at Sasolbur~ - The conercial 
scale gasification test on Camp 1 coal provided the basis for 
the design of ~e coal preparation and gasification units for 
the Tri-State Synfuels Project by: 

o Confirming that moderately swelling and strongly 
caking Illinois Basin coals can be gasified in the 
Mark IV gasifier fitted with a distributor stirrer 
when using a non-caking coal for startup from an 
empty gasifien. 

o Anticipating coke or non-caking coals must be used 
for startup of an empty gasifier since such a 
gasifier cannot be started up from "empty" using a 
swelling and caking coal. 

o Confirming the design and performance of the 
distributor stirrer was satisfactory for Illinois 
Basin type coals. 

o Damonstrating the need for two additional gasifiers 
over ~he 36 predicted in the April 1980 feasibility 
study. The 45,000 normal cubic meters per hour rate 
as recommended by Sasol at 26 bar pressure 
corresponds to about 49,100 nc~nal cubic meters per 
hour in the Lurgi design when Tri-State's higher 
operating pressure of 31 bar is taken into account. 
Even with a gasifier availability as low as 80%, this 
yields 38 gasifiers. The cDal throughput rate per 
gasifier corresponds to 720 short tons as received coal 
per day. 

o Determining the steam requirement of 2.66 tons per ton 
dry ash-free coal based on the Sasol test results was 
the same as predicted for the feasibility study. The 
Lurgi design is 2,85 tons per ton or about 8% higher 
than the feasibility study. 

o Confirming the oxygen (100% purity basis) requirement 
of 0.52 ton per ton dry ash-free coal based on the 
Sasol test results was about 7% lower th~a~ predicted 
for the feasibility stuSy. 

o Determining coal feed to the gasifier should be 
2 inch x 1/4 inch with preferably less than 3% fines 
because the throughput of the gasifier with 
distributor-stirrer is limited by fines carryover. 
However, smooth operation was achieved at an average 
fines content of 2.6% with peaks as high as 5.4%. 

o Determining the gasifier should be fed coal with a 
rather contant specific gravity to mlnimize 
adjus~4nents to steam flow. 
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o Anticipating use of wet screening is prefeured over 
dry screening in order to ensure close control of 
undersize in the gasifier feed and acceptability of 
wet coal during expected rainfall and snowfall 
periods. Equipment to dry screen coal with close 
undersize control may be available although its 
applicability for the project was not the purpose of 
the test. 

o Determining the amount of excess fines to be expected 
from run-of-mine Illinois Basin coals considering the 
ability of the Lurgi gasifier to handle coal with a 
cutoff size of 1/4 inch with several percent fines. 

o Determining segregation of coal and fines generation 
should be minimized or avoided at every step from 
coal receipt through gasification bunker by proper 
equipment design since the process is sensitive to 
fines content on an average and peak basis. 

o Determining large, heavy particles in the coal feed 
be removed positively by breaking the coal in a 
Bradford-type breaker with 2 inch openings. The 
heavy, hard lumps will break very little due to their 
high mechanical strength in this type of coal breaker 
and will be rejected entirely for all practical 
purposes. Loss of good coal should be minimal as it 
will readily break to 2 inch size. 

o Anticipating recovery of the oversize, hard, heavy 
material in the nominal 2 inch x 0 coal is not 
warranted due to its low carbon content and its 
requirement of more operating attention in the 
gasifier. 

o Anticipating separate storage for each coal supply is 
preferred over single combined storage. Intentional 
blendin~ of several supply coals to smooth out 
expected variations in certain gasification 
characteristics such as free swelling and caking 
indices and ash fusion temperatures is not 
recommended by Lurgi because of the complexity of 
equipment, inability to predict interaction of ash 
quality on fusion temperatures and additional fines 
generation. 

O Determining gasifiers should be clad to protect 
against corrosion from high chloride content coal. The 
design coal has a chlorine content of 0.12% weight 
compared with 0.06% weight chlorine in the feasibility 
coal. 
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o Confirming dusty tar injecuion is feasible up to 
certain limits and all tar injected is gasified. For 
design purposes, the net make of tar was planned to 
be partially oxidized. 

o Determining no oil is pr~uced directly from the 
gasifier since there was no hydrocarbon phase lighter 
than water in the separator though this may be due to 
the routing of all condensates into one separator 
under the conditions of the test. Therefore, 
creosote upgrading was eliminated from the design. 

0 Determining no sh~ft unit is required to adjust the 
hYdroge..~-to-carbon monoxide ratio to that required 
for the input to the Fischer-Tropsch Synthol unit or 
methanol unit. 

o Determining increase in frequency of monitoring and 
quality control measures is required over the 
Sasolburg and Secunda measures due to coal 
characteristics. 

o Determining direct use of stripped gas liquor for 
plant cooling purposes is neither practical nor 
economical due to the excessively high chloride 
levels and is best handled, after biotreatment, by 
discharge to large water sources. 

5.1.4.4 Coal Fines Utilization in Furance Boilers - An 
examination of the fines representative of the Camp I coal 
provided the design criteria for combustion in furnace 
boilers and certain considerations in fines handling by: 

o Determining Camp 1 raw fines or washed fines are 
suitable as a potential fuel source in cyclone {wet 
bottom) and pulverized {dry bottom) furnaces. 

o Identifying: 

- NearDy utilities with proper combustion equipment 
to handle fines. 

- Several requirements for design of storage, 
handling and transportation systems for fine coal 
to overcome problems with retained moisture 
content. 

5.1.4.5 Kentucky Stockpile Tests - The tests conducted on 
the compacted stockpile of run-of-mine Camp 1 coal at 
Uniontown provided the following major observations over the 
one-year pe r iod :  

o No spontaneous combustion occurred in the pile as 
evidenced by a maximum July ~-emperature of 97°¥. 
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o No serious oxidation occurred, except on the surface, 
due to successful compacting during the construction. 

o Oxidation of the pile occurred on the surface as 
evidenced by large pieces of coal and shale tending to 
break up, iron pyrite becoming more visible, and 
appearance of white colored hydrate of iron sulfate. 

o No evidence of vegetation being killed by acid runoff 
in vicinity of pile probably due to neutralization by 
the limestone base. 

o The pH of the rainwater ranged from 4.1 to 7.0 and 
averaged 6.0. Some indication exists that lower pH's 
occurred in months when winds were predominently 
southerly to southwesterly. 

o The pH of the leachate ranged from 2.7 to 3.4 and 
averaged about 3.0. The acidity of the leachate is 
due to oxidation of the sulfides and arsenides and 
dissolution of the resultant sulfates. No correlation 
was found between leachate pH, amount of rainfall and 
rainfall pH. 

o The sodium chloride content, as measured by the water 
soluble sodium, decreased as expected, due to rain 
percolation. About 12% of the chloride and about 50% 
of the water soluble sodiumwere leached out. 

o Rainwater leaching of other major elements and trace 
elements has been calculated by both disappearance 
from the coal as well as by appearance in the 
leachate. The results vary considerably due to the 
method of calculation and the element being leached. 
The appearance method is more accurate an indication 
of the extent of leaching. 

o Leaching by rainwater has been compared with leaching 
by the ASTM and RCRAmethods for regulatory 
purposes. 
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o Coal characteristic properties, measured by 
Commercial Testing & Engineering for Paul Weir on the 
random samples, which can be expected to have been 
influenced by weathering such as gross calorific 
value, moisture, oxygen, caking and grindability 
indices, tended to be within the allowable limits of 
reproducibility. Moisture and oxygen contents appeared 
to increase and the gross calorific value and caking 
indices appeared to decrease as expected, but the 
changes may not be statistically significant. Further, 
no significant oxidation was observed by the Gieseler 
Plastometer test, a sensitive indication of oxidation, 
or by the free swelling index, a less sensitive 
indicator of oxidation. 

o A slight oxidation of the coal was reported by Lurgi 
based on the following tendencies: 

- Decrease in gasification reactivity from 0.029 to 
0 . 0 2 0 .  

- Decrease in caking index from 19 to 13. 
- Decrease in volume increase in pressure coke from 

15 to 3. 

The majority of "~be  observed decrease in 
characteristic values occurred during the first three 
to six months. Lurgi reported no change in the free 
swelling index through the entire program. 

o No significant size degradation occurred due to 
weathering. The observed degradation from 35% fine 
to 47% fine occurred due to compacting the coal 
during stockpile construction. 

The stockpile tests also provided the following conclusions 
and design reconuaendations by: 

o Determining macrochanges in ASTM physical and 
chemical properties due to weathering and leaching 
were minimal with the exception of chloride losses as 
sodium chloride. For design purposes, the chemical 
and physical composition of the Camp 1 coal is 
estimated to remain unchanged with the exception of 
sodium chloride during long term storage. 

o Determining leaching of salt and trace metals will 
occur due to rain water leaching and provision should 
be made in the design to contain and treat the 
leachate with the identified composition. 
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o Determining macrochanges in the gasification 
characteristics of reactivity, caking and pressure 
coke expansion for the Camp 1 coal did not impact the 
test results at Sasolburg because these 
characteristics showed no significant changes over 
the corresponding stockpile sampling and test 
periods. However, in the event that freshly mined 
coal is fed to the gasifier, several results would be 
expected: 

- A lower oxygen consumption would result due to the 
higher reactivity. 

- A higher volume increase in (more brittle) pressure 
coke would be compensated by the higher caking 
index. 

o Demonstrating compaction of the coal is successful in 
preventing spontaneous combustion and should be 
adequate for construction of a safe dead pile. 
However, additional fines will be created which 
represent lost gasification feed. 

5.1.5 Ma~or Problems 

The commercial scale test program experienced major problems 
in several areas which were solved: 

o The topsize of the coal as delivered to the screening 
plant in Sasolburg exceeded the 2 inch size as 
specified and contributed to clinkering during 
Phase I of the test. The problems were traced to 
relatively large amounts of larger pieces of 
heterogeneous coal ana rock [high specific gravity) 
which segregated in the gasifier bed eventually 
leading to clinkering and shutdown. The solution was 
to screen out all greater than 2 inch coal. In the 
report, conceptual designs are offered for the 
commercial plant to eliminate this test-related 
problem by rejection of the hard oversize material. 

o The specific gravity of the gasifier feed coal 
fluctuated considerably due to the rock content and 
pyrite coal content in Phase 1 until measures were 
taken to screen out the larger pieces which tended to 
be of high gravity. The installation of quality 
control measures are important and must be practiced 
at all locations from the mine to the gasifier feed 
if problems are to be anticipated and minimized. 
Temporary increases in coal feed gravity are 
compensated for by increases in steam rate. 
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5.1.6 Assumptions Challenged 

The commercial scale test program led to new knowledge which 
challenged major assumptions in several areas: 

o Size degradation of the run-of-mine coal was less 
than previously anticipated for all the handling 
points and long term storage involved in the program. 
It is concluded that the coal is rugged as long as 
proper precautions are taken in transfer and 
handling to limit breakage. 

o The capability of the Lurgi gasifier with 
distributor-stirrer to handle run-of-mine coals from 
the Illinois Basin could not be proven but; however, it 
does not look feasible. This conclusion was reached 
based on excessive dust carryover containing particles 
as large as 1/8 inch observed when the gasifier was 
operating an low loads with about 6% average undersize 
coal fines in the 2 inch x 1/4 inch coal feed. The 
test program demonstrated that 2 inch x 1/4 inch wet- 
screened coal with less than 3% fine coal could be 
gasified successfully and serves as the design basis. 

o Fines, in excess of those required for in-plant steam 
and power generation, will exist and must be disposed 
of by means other than the Lurgi gasifier. The 
feasibility study assumed that the distribution of 
coarse-fine material in the run-of-mine coal balanced 
the gasification-steam generation requirements. This 
assumption has been determined to be impractical 
because the typical size consist of Illinols Basin 
coals at the mine indicates the fine fraction at 
1/4 inch cutoff greatly exceeds the in-plant fuel 
requirements. If the tests showed 1/8 inch cutoff 
was satisfactory for gasifier feed, then the fines 
would have balanced the coal requirements for steam 
generation. .Options to utilize these excess fines 
have been examined by the Project Development staff 
~nd reported elsewhere. 

o The capability of the Lurgi gasifier with 
distributor-stirrer to handle 2 inch x 1/8 inch cx)al 
does not appear to be feasible for a commercial 
plant. The run had been planned but was never 
attempted because the dust carried over on coal 
screened at 1/4 inch (with very little material of 
1/8 inch size) contained particles of 1/8 inch and 
even slightly larger indicatinq that particles as 
large as 1/8 inch would be carried over. Screening 
at 1/8 inch would therefore have been impractical. 
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o The maximum practical throughput of ~he Lurgi 
gasifier on Kentucky 9 coal with distributor-stirrer 
was limited by the amount of dusty tar injection that 
the gasifier can handle and not by the bed 
fluidization characteristics. 

o The capability of producing 2 inch x 1/4 inch dry 
screened coal suitable for the Lurgi gasifier could 
not be demonstrated with the available screening 
equipment. Wet screening had to be used to reduce 
fines content to acceptable levels in the test 
equipment. 

o The Lurgi gasifier gross tar yield from Kentucky 9 
coal was considerably less than anticipated by Lurgi 
from laboratory experiments. This reduces the 
byproduct workup facility size. 

o The Lurgi gazifier oil yield from Kentucky 9 coal was 
nil and not anticipated by Lurgi from laboratory 
experiments or by Sasol. This simplifies the 
byproduct workup facilities. 

o The Lurgi gasifier dusty tar injection is essentially 
completely gasified. This increases the gas yield. 

o The raw gas hydrogen-to-carbon monoxide ratio was 
higher than anticipated by Lurgi thus eliminating a 
need for shifting to produce a proper synthesis gas 
composition. 

o Use of stripped gas liquor produced from high 
chloride content coals for plant cooling purposes is 
not practical or economical due to: 

- Extensive corrosion which occurred throughout the 
test with no signs of passivation. 

- Failure of biological system which occurred due to 
buildup of ammonium chloride which exceeded the 
tolerance of the bacteria. 

5.1.7 Consultant/Contractor Review 8 

The several consultants and contractors used during the 
program were competent and responsive to the schedule. 
reviews are presented in Exhibits IX-Q-I through IX-Q-6o 

The 
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~BIT ZX-Q-1 

CO~S OL~mT/CC~TSACTO~ ~ZV~ 

Firm: Paul Weir Company 

X n d i v i d :  al/Positic~s : 

M. P. Corriveau 
M. J. Laurila 
A. F. Du~y 
D. W. Pacer 

S e n i o r  Z n g i n e e r  a n d  V i ~ e  l ~ e s i d e n t  
Coa l  P r e l ~ r a t i o n  E n g i n e e r  
S e n i o r  ~ n g i n e e ~  a n d  V i o e  P ~ o s i d e n ~  
S e n i o r  Engineer 

S ~ateaent o f  Scope= 

o ~ o ~ d e  z ~ : ~ ~ o n s  f o r  s e l e c t i o n  o f  I l l i n o i s  l ~ s i n  c o a l s  f o r  
Sa$ol  ~ t .  

o P lan  and c o o r d i n a t e  t h e  s e l e c ~ o n ,  o o l l e c t i o ~ z ,  s a m p l i n g ,  I~ repa ra t . i on  
and a n a l l r t i c a l  t e s t i n g  o f  ~ 22 ,500  ~o~ shipmen~ o f  Camp 1 c o a l .  

o E~alua~e Camp 1 fines for furnace boiler u s e .  

o Plan, sample and T ~ s t  Kentucky stookpile f o r  weatherability and 
leaching o 

Da~es o f  S e r v i c e :  

December  1980 t h r o u g h  June 1982 

R e p o r t s  P r e p a r e d / D a t e s  : 

o S e l e c t i o n  o f  c a ~ l i d a t e  c o a l s  

o S e l e c t i c ~  o f  c a n d i d a t e  c o a l s  

o ~ u s t r u c ~ o u s  f o r  s a m p l i n g ,  ~ e s t i n g  a n d  
a n a l y s i s  

o M ~ L i f i e d  i n s t r u c t i o n s  on s p l i t t i n g  s i z e  
samples 

o S a ~ i n g  p r o g r a m  c o n d u c t e d  a t  t h e  C u p  1 
m i n e  

o S a 2 p l e  p a ~ e r n s  f o r  b a r g e - t ~ p  s a m p l e s  

D e o e m b e z -  3 ,  1 9 8 0  

Dece~:~er 10, 1980 

F e b z ~ z 7  16, 1981 

Ma~=h 5, 1981 

Hazl~h 9,  1981 

March 10, 1981 

U ~  or d ~ J o m ~  o t ~ - - -  ~ s g b ~  m zbe r ~ u ~ o a  om d ~  ao~o~ p a F  of tb~  ( k x ~ = ~ z .  



.E~HIBIT IX-~-I (Continued) 

CONS DL~%NT/C ONTRACTOR REVIEW 

Decision~ 

o Proposal for Weirco supervision in South 
Africa 

o l~s~-uction~ for sample preparation and 
anaiysis of barge-~op samples 

o Barge-top sampling program 

o Meeting with Sasol on South African 
sampling program (WChEH-0001) 

o Camp 1 lea~hin~ Tests (WChE~-O011 ) 

o Con~ept~l crushing and sureening plant 
(WChES-0012) 

D Fines generation in handling (WChEH-0012) 

o Tes~ work on specimens (WChEH-0014) 

o Summary Camp 1 analytical da~a (WChEH-0022) 

o General technologi¢al assessment of fines 
utilization in boilers (WCh~H-0025) 

o Special o~dation 5~udy (WChEH-0026) 

March 16, 1981 

March 23, 1981 

March 27, 1981 

May 15, 1981 

November 18, 1981 

November 20, 1981 

November 20t 1981 

January 9, 1982 

.~b~ 24, 1982 

April 29, 1982 

May 11, 1982 
(incomple~e draft) 
J~ne 1, 1382 
(final) 

o Development of the Camp I design coal analysis of ~oT~l, coarse and 
fine fractions. 

o Development of equation "to predict generation of fines from 
rehan~ling opera~ions. 

o Development of conceptual and preparation flow diagra~o 

o Preliminary criteria for combustion utilization of Camp I fines. 

o weatherability and leaching of Kentucky coal stockpile. 

Use o r  d i ~ o ~ n - e  o f  d ~  k ~ b k - ~  t o  ~ 'w ~ ~ t l ~  n Q ~ ' e  l ~ t e  ~ f a h ~  ck~wmen~. 



~HIBIT IX-~l (Cont_inued) 

CONSULTART/CONTRACTOR 

Budgeted $ to date: 

Act~aal $ to da~e: 

Fut~re Budge~/Es timate: 

Performance Appraisal : 

F u t u r e  RecommendaT.ions: 

~ o n e  

Competent and responsive to schedule 

use, when needed 

Use ~ d ~ m ~ n ~  ~ a m  ~ md~ect t o  the  ~ - K - ~ o u  cm the ~ p q e  ~ d ~  c ~ m ~ .  



EZH!BZT :D [ - (~2  

COnSULtaNT/CONTRACTOR REVZ_~ 

Firm: Commercial Testing and Engineering CO. 

Individual/POSi ~ i  on~ : 

Lloyd W. Taylor, IXl 
M. L. Ja=obs 

Manager, Central Division (~-n~erson, KY) 
Manager, Instrumental Analysis Division 
(Golden, CO) 

S ~atement of Scope: 

Perform analytical services in connection with coal selection for 
Sasol coal test. 

Perform inspection, sampling, a n d  analytical services au Camp 1 mine, 
barge loading terminal and ~ransloading locations under supervision 
o f  l ~ u l  Weir. 

Provide coal samples to I~ .~¢ j i ,  Sasol, University of Kentucky - 
Institute for Mining and Minerals Research and Pennsylvania S~ate 
Unive~i~. 

Date6 of S e r v i c e =  

June 19SO through June 1982 

Rei~orts Prepared/Dates: 

o S e r i e s  of analysis repor~ on Camp 1, 
Ken and P r o v i d e n c e  mine samples on 
total, coarse and fine fractions 

o S c r e e n  analysis and analytical reports 
on Camp I shipment 

June 1980  
D e c e m b e r 1 9 8 0  

1 9 8 1 - 1 9 8 2  

Decisions Im=~acted: 

o Refer ~o ~ Weir Company 

t~seor d~dosm~ of da~ is sub~ zo ~ r~s~ ou ~ ~ I~ of~ (k3amcm~ 



Buo~eted $ to da~e: 

Ac~ull $ to date: 

Putnxre Budge t/~t.imate: 

Performance Appraisal : 

Putn~re ~commendat_ions : 

~ H I B I T  ~ - . ~ - - 2  ( ~ n ~ n ~ d )  

C~S~TAUT/~C~m~-~ZW 

C o ~ e t e n ~  a n d  r e s l > o n s £ v e  1:o s c h e d u l e  

Use ,  when n e e d e ~  

Use o r  d b c ~ s ~ e  o f  d ins  '-  s a b ~ ' z  to  tbc  ~ s m ~ o a  o n  d~c a o 6 c c  pa~e  o f ~ s  d o ( u m ~ L  



EXHIBIT IX~--3 

CONS ULTANT/CONTRACTOR REVIEW 

Fi__~: M~Lachlan ~ Laza~ (Pty) Ltd. 

Indi~.dual/Posi~i ores : 

Brian Casey Manager, Commodity Sampling 

StaZamen~ of $uo~: 

o condu=t sampling, analytical and sizing of Camp i coal at Port 
ELizabeth during discharge to rail oars under the direution of Paul 
Weir. 

Dates of S e r v i o e - -  

ApT±I 1981 

Reports , P r e ~ a r e d / D a ~ e s  : 

Repor~ on sampling and sizing anal~sis 
during discharge of M.S. Bonita at Port 
ELizabeth and subsequen~ further sizing 
and quali~y analysis at our Johannesburg 
Laboratories. 

1981 

~ - . ~ i s  i ons  I m p a c t e d :  

o Refer t o  Paul Weir Company 

Budgeted $ to date: 

Rctual $ to date: 

Future Budget/Estimate: 

Performan=e Appraisal: 

Future Recummendations: 

~ n e  

C~mpetent and res~nsive to schedule 

Use, if needed 

Use or  d~. losusc of dm:z is subM, ct to  ~ c  scsu.,ic~on ~ cbc no~..c p~ ,c  of  u~,zi:~ ~ 

F 



• '~w'raZT T Y ~  

F i r m :  Saso~ L~n.i t e d  

l n d i v i d u a l / P o s i  ~ i o ~  : 

SASO~ ~ ~PROPRIE'Z&R¥) L ~  

P. Nau~e 

J. P. Ingrain 
A. D. Bos~an 
J. W. Van Z¥1 
C.  T. Oo~e 
R. Bet ~man 
G. G. I.e~az 
H. Oos ~huizen 

W. D. Saunders 
P. A o Van S~halkwyk 
A. mi emand 

General Manager  - Technology 

Te=hnol o~ Transfer 

• e ~ h ~  ~EI Y ~ a g e  r 
Consu l  ~ n t  
P r i n = i p a l  '1~cb:d.ca! ~ v i s o r  
PZi~Ipal ~ e c h n l c a ~  ~ l ~ s o z  
P~-nC~pLI  Process  E n g i n e e r  
S e n i o r  l~:oj~ E n g i n e e r  
S e n i o r  ~ c h ~ e a l  ~ t ~ s o r  
S e n i o r  2eeln~Lcal A d v i s o r  
Technical ~wisor 
T e c h n i c a l  A d v i s o r  

J. Rademeyer 
J. Combrinck 
D. Keyser 
H. Wagenaar  
G .  W~sser 
L. Lambrecht 

SASO O~E - _.Ggsificatimm- ~.ra~:L~ 

P r o d n e r / o n  ) ~ a g e r  
A r e a  Bead 
O p e r a t i o n s  ~ s i s ~ a n ~  
Operatioms assis ~ant 
S e n i o r  Pz'ooess Comz~)ller 
S e n i o r  P r o c e s s  Con~zoller 

Gasifica~em- M a i n ~  

J. Fox F-~eman 
P. Pou~.as Foreman 
H. Liebenbexg Foreman 

D° Benade Produc~i .on  S u p e r ~ n ~ n a e n ~  

S1:a~men~: o f  S¢¢5pe- 

o Conduc t  l a b o r a t o x ~  s c r e e n i n g  ~ s : s  f o r  -~l~ee c o a l  s a m p l e s  t o  a s s i s t  
i n  s e l e c ~ . o ~  f o r  S=so~. "~est .  



E~HIBIT ~X-~4 (Continued) 

CONS DLT~/qT/CONTRACTOR REVIEW 

O 

O 

Conduct laboratory_ examination of Camp ~ coal shipment to Sasolburg 
for commercial scale coal test. 

Conduct c o a l  gasification test at Sasol 0me p l a n t  on Camp I c o a l  and 
prepare reports. 

Dates o f  S e r v i c e :  

December 1980 ¢/~ough June 1982 

Re~r~ ~ e ~ a r e ~ / D a , t e 5  : 

o Telex on coal selection 

o Laboratory results on ~ e e  c o a l s  

o Coal Analysis- ~ri-S~ate c o a l  
gasification Cest 

December 12, 1980 

A p r i l  24,  1981 

June 29, 1981 

o Coal gasification test for Tri-State 1981 
Synfuels Company- Summary Report, Full 
Report and Test Results and Analyses Only 

o Dra f t .  copy o f  new stzmmaz'M r e p o r t  (SJTB-0022) 

o F i n a l  t e x t  o f  new s~mmary r e p o r t  ($3TI~0026) 

May 3, 19a2 

u'~:ne 1,  1982 

~ c i s i o . s  z~acte~: 

o C o n f i r m a t i o n  o f  Camp 1 c o a l  g a s i f i c a t i o n  i n  e o m ~ c c i a l  Z~cg i  
gamifier. 

o D e v e l o 3 m e n t  o f  d a ' ~  f o r  de.~.ig~ h e a t  aria. z e a ~ i a l  h ~ . a n c e .  

2 ~ I g e t ~ 1  $ t o  d a t e :  

~c1:=al $ t o  d a t e :  

F u 1 : u e  Ik l c~e t /Es  1 : imate :  

l ~ - ~ o n ~ n c e  ~ l ~ a i s e l :  

F u ~ e  ~ ~ c ~ s :  

None 

Competent; am~ resgcmsive to  s = ~ e  



z x e ~ T  ~x-R-5 

C ~ S O L ~ T / ~  R E V L ~  

Firm= L u r g i  Koh le  und  P ~ n e r a l o e l r ~ c h n i k  Gmb~ 

I n d i v i d u a l / P c ~ i r / o n ~  : 

P. E. ~e~be~¢ 
K. Cleve  
H. Schl epper 
J. Loeffler 
J. Ergezinger 
C. Bafke 
W. Wil eke 
J. Kro~arz 
w. Sinael 
w. Taubert 
H. Kuepfer 
D. Saurer 
H. Raab 

K. Z a p k e  

Gasification Nanager 
Project Manager 
Process ~xjineer 
Process Engineer 
Process Engineer 
Head, Gasification Department:  
Chemical Engineer 
Mechanical Engineer 
Laboratory 
LaboEa txDr~ 
Bead, Mechanical Design 
Read, iabo~aCory 
Laboratory 
~ e c h a n i c a l  E n g i n e e r  

$ ¢aC.emen~ o f  Scope,= 

o Cond=cl; laboratory screening tests for three coal samples ¢o assist 
in selectio~ of Saso~ ¢es~ ooal. 

o Condu¢~ laboratory examinaCion o f  C U p  1 c o a l  s h i l m t e n t  ¢o Sash.being 
for ¢oamercial scale ¢esE. 

o Prepare heat and material balance on Ca~p 1 coal for design h~sis. 

o Conduc'c  laboratory e.ca,mina't=Lon o f  C u p  I coal and coal llqn~d rumples 
~aken during Phase 1, 2 and 3 of ¢¢mmerr..ial Sr~Lle test. 

o ;~:u as technical a~visor I=o Sasol aria ~-i-ST~Ce at ¢¢~EEC:lal scale 
¢~sr. 

o Review Sasol ¢o~I gasificaclon ¢esE repo¢1~. 

o C~u=t laboraco=T exaninaCicm of Ken~ky $¢orJCpile Sall~eS amd 
p r e p a r e  eng i~NLr i n¢ ]  repor¢ . .  

DaCes o f  S e r v i c e :  

Dece~:~er 1980 IP.hrough JUne 1982 



~HIBIT IX~-5 (Continued) 

CONS UL~T/CONTRACTOR REVIEW 

R e p o r t s  P r e p a r e d / D a t e s :  

o ~ r i - s ~ . a ~ e  Coa l  Sample  T e s t  l~'rogra.m (DFTH.-0001) 

o Design ~ Balance - TG-10 Sample (LFTH-0013) 

o ~ Test Program - Sesol Test Coal [~0045) 

o Sasol Draft Test l~por~ (LFSJ-0001) 

o U1~ated Desig~ COal Balances (LFTH-0065) 

o Comments ~o Your TELF-0068 (LFTH-0068) 

o ReporT~ from Sasol Tesl~ (LFTH-0069) 

o Coal Report- November Test (LFTE--O099) 

o Sasol's Final Draft R e p o r t  (LFSJ-0002) 

o Qxida~ion Studies on Stockpile (LFTE-0112) 

o Comments on Sasol Execurive Summary Report 
(LFSJ-0004) 

April 24, 1981 

June 19, 1981 

O=~oher 26, 1981 

january 7, 1982 

January 11, 1982 

January 14, 1982 

january 14, 1982 

March 15, 1982 

March 22, 1982 

April 30, 1982 

May 24, 1982 

D e c t s i o . s  :I=~c~ed: 

o Confirmation of Camp 1 coal gasification in commercial Lur~i 
gasi fief o 

o Develolm~-nt of design heat and material balances for gasifica~iono 

BudgeTed  $ ~o  d a t e :  

~ c ~ l  $ ~;o d a t e :  

I ~ U . l r e  B u d g e t / E s t i m a t e :  

P e r f o r m a n c e  A p p r a i s a l :  

Fu~-ure Rec ommenda~ions: 

lqone 

competent a n d  responsive t o  s c h e d u l e  

Use, when n e e d e d  

U~ ~ ~ ~ m ~  mb~= ~ dz ~ ~  d ~ p q ~ o f d i m  



F i r m :  Encran, Incorporated 

IndLivi dual/Posi ¢i ons : 

~ames D. Watson, 3r. Material Inspector 

S~aCement of Scope: 

o Inspec~ 15 barges of coal at Da-~row, Louisiana 

DaTes o f  S e r v i c e  : 

March 3 - 1 7 ,  1981 

Reports Prepared/DaCes : 

o sy~fuel Project #2050 March  2 4 ,  1981 

Decisions Impac ¢ed- 

o Security of 15 barges prior to transloa~ing 

Buclge1:ed $ no  d a t e :  

AcC:ual $ zo  A a t e :  

F u t u r e  ~ g e  t / ~ s  l : imxl :e :  

P e r f o r m a n c e  A p p r a i s a l  : 

F ~ l ~ - e  Recom~-ncla1~.ons:  

Rone 

Competent and respo=sive ¢o sched~Lle  

Use ,  if n e e d e d  



5.2 CURRENT STATUS 

5.2.1 Current Work Activities 

The work activities originally planned for the program are 
complete with the exception of the export sample program and 
wastewater treatability study. 

The export sample program had been interrupted by the 
demobilization activities but the effort will be conducted. 
The current program being condu=ted by Radian involves a 
critical review of the test data results from samples taken 
during the test. The report will discuss the representatives 
of the results and their meaning to the project. The current 
work schedule calls for completion of the program by September 
1982. 

The wastewater treatability study is being conducted on 
stripped gas liquor obtained specifically from Camp 1 coal 
during the test program. Since the gas liquor has a limited 
shelf life, treatability tests are underway to develop data to 
optimize biological oxidation and other process steps. The 
Project Review, Volume 7, Section 5.0, Permitting, 
Environmental Impact Statement and Related Environmental 
Information, discusses the plans. The current schedule calls 
for comple~ion of the final report on the study b~ September 
1982. 

5.2.2 Kg~Decisions Pending 

No key decisions are pending. 

5.2.3 Ma~or Strengths/Weaknesses 

The technical guidance information developed from this 
program provides a comprehensive study of the physical, 
chemical and gasification characteristics and design heat and 
material balances for the Camp 1 coal. In addition, critical 
environmental design and permitting criteria are being 
developed from the export sample and wastewater treatability 
study. 

The major concern in the technology is the inability of the 
Lurgi gasifier to handle fines directly. 

5.2.4 Demobilization 

All work documentation, results and technology transfer 
activitie~ have been completed concurrently with the 
demobilization activities with the exception of the export 
sample program and the wastewater treatability study which is 
now in progress. 
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ZXKIBIT ZX-R 

• b a s e  I 

Desc r ip r .~on  

~ r t  Sample  Pz:~xjram 

D a t e  

I o ~ l : ~ a t e  

A u g u s t  1981 Sep'cember 1982 

L ~  or dMdom~ ot¢lma b mbjec¢ ~ the rcsmc¢l~ oe ¢ b e l  imM ~ m  m 



5.3 FUTURE 

5.3.1 Milestone/Master Schedule 

The future work activities involve the export s~mple program 
which will complete the technical and environmental knowledge 
relative to the design coal. The program is estimated to be 
complete by September 1982 (Exhibit IX-R). 

5.3.2 Work Program 

The export sample program will involve the following 
activities: 

o Completion of analytical examination and 
characterization of liquid and solid samples taken 
during the commercial scale test of Kentucky 9 coal. 
The samples include raw, dephenolized and stripped 
gas liquor, biological sludge, tar, crude phenol, 
coal, gasifier ash, Synthol wastewater, cooling tower 
influent and blowdown and miscellaneous samples. 

The analytical groups that have been examined include 
water quality, organic, priority pollutants, trace 
metals, radionuclides, proximate/ultimate, physical 
properties and leachate. 

o Interpretation of the significance of the samples 
through material and elemental balances leading to 
engineering and environmental design criteria and 
permitting background information. 

o Description of the analytical test methods used° 

5.3o3 State of Readiness 

A state of readiness and awareness will he maintained by 
assessing emerging technologies, changing regulations and 
availability of key personnel and organizations. 

5.3.4 List of Tasks 

No specific program oriented tasks can be defined at the 
present time as being first priority, if the project is 
reactivated. There is a high probability that technological 
questions will arise and will have to be answered on an 
individual need basis which cannot now be identified. 
Depending on the schedule of the project engineering 
activities, design coal material and heat balances will have 
to be fit precisely with the coal quality as developed for 
this program so as to arrive at an internally consistent 
basis for the coal from the stockpile to the syngas and 
steam generation. 
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5.3.5 Long Lead Time 

No long lead activities have been identified. 

5.3.6 Staffing 

If the project is reactivated, technical support will not be 
required on the same level as the current program activities 
since the coal test is complete. However, technical support 
in coal technology will be required and is discussed in 
Project Review Report, Volume 13, Coal Sampling and Testing. 
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X 
COAL SUPPLY 

Prepared by: Linda S. Rathbun - Manager, Project 
Development 

William M. Scriber - Resources, Coordinator 

I. 0 INTRODUCTI ON 

i.i SCOPE OF WORK 

The Coal Supply Program was one of the responsibilities of 
the ProjectDevelopment Group in the Tri-State Synfuels 
Project. The focus of the Coal Supply Program was the evalua- 
tion of coal supply options available to the Tri-State 
Synfuels Project ("the Project") the determination and 
recommendation of the least-cost, most desireable options 
available, and the negotiation of contracts for the 
recommended supply. The Coal Supply Program was also 
involved in recommending design coals for the gasifier, coal 
handling and storage, and plant logistic criteria based on 
the actual coal supplies which were being offered to Tri- 
State as feedstock. However, the primary focus of the work 
effort was clearly the determination and acquisition of the 
most desireable coal supply for the Project. 

1.2 OBJECTIVES AND GOALS 

During Phase I of the Project, the Coal Supply Program had 
two primary objectives: 

o Obtain signed contracts for the purchase and trans- 
portation of a coal supply which minimizes the 
total cost to the Project and maximizes the 
acceptability to the gasifier. 

o Insure that the plant design reflects the coal 
supplies available to the Project. 

1.3 WORK EFFORT 

The Coal Supply Program was conducted primarily by a 
Resource Coordinator and the Manager of Project Development. 
Surategic roles were played by other Tri-State, Texas Eastern 
and Texas Gas personnel and are reflected in Exhibit X-A° No 
consulting work has been completed or contracted for, however 
a considerable effort was envisioned for the remainder of 
Phase I° Consulting assistance was planned in the areas of 
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EXHIBIT X-A 

COAL SUPPLY PROGRAM 

PROJECT PERSONNEL 

Tri-State 

Name 

H.C. Hmneyer 

Title 

TSSP Executive Com.; 
Pres., Texas Eastern 
Svnfuels 

Date of 
Service 

P.M. Anderson 

M.N. Kelley 

Project Dire¢tor 5180 - 
6 / 8 2  

Texas Gas Project Rep- 
resentative 

M.D. Burke Deputy Project Dir. 1 2 / 8 0  - 
6 / 8 2  

~S. Rathbun 

W.M. Scriber 

Mg~, Project Develop- 
ment 

Resource Coordinator 

7/Z0/81- 
5/1S/82 

1 /81  - 
6 / 8 2  

W.N. Shoff Project Analyst 

Texas Eastern Support 

Name T i t l e  

A. Roeger  Techdcal Hgr. 

LA.~Gacson Attorney 

1 / 1 / 8 2 -  
4 /19182  

Area/Type 
Assistance 

Coal sampling 
& analysis 

Contract 
development 

R.F. Womson Sen. Attorney Contract 
developmnt 
& negotiations 

Texas aas Support 

Paul Fedde VP Research and 
Development 

Jack RacKenzie VP & General Counsel 

Coal quall ty, 
mi ning condl- 
tions, etc. 

Contract 
development 
& review 

Area of Respo.stbtltt~ 

Direction to contract 
negotiations, TE position 

Direction to contract 
negotiations, TE position 

Direction to contract 
negotiations, TxGas position 

Direction to contract 
negott ati ons, TE post t ion; 
review of coal supply options 

Management & direction of cod 
acquisition program 

Implementation of coal 
acquisition program 

Analysis of cod quality 
parameters 

Rol • 

¥~ assist in assessing technical 
factors relating to coal sup.ply 

• o assist in the draftlng ot 
TE Coal and transportation 
contracts 

T~ draft TE cod and transpor- 
tation contracts & to assist 
the Project Team in negotiations 

Advise Tri-State staff  on u -  
needed basis. 

Assist in drafting & revte~dng 
coal ~ transportation contracts 



geologic evaluation, mine engineering and feasibility, and 
coal transportation costs and alternatives. 

1.4 .ESTIMATED COSTS 

Other than staff time and the affiliated overhead and travel 
costs, the major direct expenditures were for consulting 
services . . . . . . . . . . . . .  dollars were 
estimated to be spent during Phase I, of which 
was to be spent by June 15, 1982. NO contracts for 
consulting services have been entered into and none of the 
money has been spent. (See Exhibit X-B). 

X- 2 

~se or ctiscJc~=~ of dam is s~'~-t to rJ~~ oa the ~ti~i~g¢ of this document. 



2.0 SUMMARY 

2.1 HISTORY 

2.1.1 Work Plan 

The effort of the Coal Supply Program was focused on 
evaluating the coal supply options available to the Project, 
choosing the best sources of supply, and contracting for it. 
The contracts for coal supply and transportation were to be 
specific, executable contracts but conditioned up0n the 
positive decision on the part of Tri-State to construct the 
plant. The Coal Supply Program was also responsible for 
recommending coal design parameters for the Project which 
reflected the physical and chemical characteristics of the 
coal offered to Tri-State. Design parameters were required 
not only for the Lurgi gasifier but also the on-site coal 
handling and unloading systems being designed by Fluor. 
(See Section 3.0 for more detail on the Coal Supply work 
plan.) 

2.1.2 Description of Work Completed 

Major work tasks completed thus far during Phase I of the 
Project are summarized as follows: 

O Thirteen major coal supplier companies active in 
the southern part of the Illinois Basin coal field 
were contacted and asked to propose mines to supply 
coal for the Tri-State Project. (See Section 3.0 
for the packet sent to suppliers. ) Numerous 
meetings were held with most of these companies 
during which a total of 34 mines were proposed as 
potential coal supply to Tri-State. These mines 
were all within I00 miles of the Geneva plant site 
and contained reserves sufficient to support over 
50 million tons of annual production. (See 
Section 3.0 for a summary of the characteristics of 
these 34 properties.) These properties were 
evaluated for apparent suitability in the Lurgi 
gasifier, delivered costs, and their owning 
company's contracting position. Based on this 
evaluation, fifteen mines were eliminated from 
consideration by Tri-State as sources of supply. 
(See Section 3.0 for documentation of this 
evaluation process.) 

O The railroads which would potentially bring coal to 
Tri-State were contacted and preliminary discus- 
sions were held with them regarding general operat- 
ing conditions within the region, rates, etc. The 
American Commercial Barge Line, a subsidiary of 
Texas Gas, was asked specifically to provide 
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estimates for barge rates from a number of 
candidate mlnes. Discussions were held with the 
consulting firm of Syntech (a consortium including 
A. T. Kearney) regarding their providing assistance 
in estimating transportation costs and specific 
tariffs. A proposal was prepared but no decision 
to proceed was made. 

Design parameters for the Lurgi gasifiers were set 
based upon a statistical analysis of the character- 
istics of the 19 remaining candidate coal reserves. 
(See Section 3.0 for description of this 
analysis.) 

An analysis of fines disposition options was 
conducted and preliminary conclusions were reached. 
Based on non-binding quotes from the potential coal 
suppliers, it was estimated that Tri-State could 
purchase a product which contained the desired 
level of fines (i.e., roughly 30% on an "as- 
consumed" basis) for a $3 premium per total ton of 
coal purchased. This solution has been assumed for 
the economic modeling of the Project. However, 
building larger boilers and power generation 
facilities with a local utility may provide a more 
economic and operationally desireable solution. 
Preliminary discussions have been held with 
utilities on this matter and Big Rivers Electric 
Corp. in Henderson appears very interested in 
exploring the matter further. 

Preliminary discussions were held with equipment 
manufacturers, coal consumers, and consultants 
regarding coal handling and unloading options for 
the Tri-State Project. No definitive evaluation of 
the costs and merits of various systems was 
conducted, and no final decision was reached. For 
the purpose of Fluor's design work, some 
preliminary assumption~ about the kind of equipment 
and capability of the systems were made. (See 
Fluor report for greater detail.) 

A coal contracting seminar was held for 
representatives of the Tri-State Project and the 
Legal departments of both Texas Eastern and Texas 
Gas. The seminar was led by representatives from 
the coal brokerage and consulting firm of 
Zinder-Neris. Also, a review was made of existing 
coal supply contracts of those coal companies who 
had proposed supplying coal to Tri-State. (See 
Section 3.0.) 
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O Preliminary evaluations were conducted of the 
possible options for "starter" coal for the Lurgi 
gasifiers. Preliminary indications are that coal 
from the Powder River Basin of Wyoming would be the 
least-cost solution. 

2.1.3 Ke~ Decisions Reached 

Following are the key decisions reached in ~_he Coal Supply 
Program thus far during Phase I of the Tri-State Project. 
(See Exhibit X-C for ranking, rationale, and alternatives 
considered for each of these decisions): 

o Buy Illinois Basin coal. 

O 

O 

O 

O 

Buy all or most of a mine's output. 

Buy approximately i - 1.5 million tons of coal per 
year from each supplier (mine). 

Buy coal under long-term contracts (make spot 
purchases only to buxld up an  adequate stockpile or 
during periods of interruption or limited volumes 
from any given supplier). 

If economically viable, purchase coal which has the 
correct amount of "fines" (material which is less 
than I/4" in size) to be utilized by the on-site 
boilers. 

O 

O 

Deliver coal by both rail and conveyor belt. 

murchase coal from at least two independently owned 
mines other than Towhead Island. 

o Purchase run-of-mine (non-washed) coal. 

o Transport coal in railroad owned railcars. 

O Build unit train rail unloading capability at the 
plant. 

O 

O 

Buy coal from the western United States (probably 
from the Powder River Basin of Wyoming) as "starter 
coal" for the Lurgi gasif~ers. 

S i g n  " c o n d i t i o n a l  c o n t r a c t s "  by t h e  e n d  o f  
P h a s e  I .  

2.1.4 Na~or AccoBplishments/Milestones 

The m a j o r  a c c o m p l i s h m e n t  o f  t h e  C o a l  S u p p l y  P r o g r a m  h a s  b e e n  
t h e  d e v e l o p m e n t  o f  a n u m b e r  o f  c o a l  s u p p l y  o p t i o n s  t o  be  
e v a l u a t e d  a s  s o u r c e s  o f  f e e d s t o c k  f o r  t h e  T r i - S t a t e  P r o j e c t .  
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EXHIBIT X-B 

COAL SUPPLY PRO~i~( 

ESTIMATED EXPENDITURES FOR WORK AREA 

Major Areas ,Ex,pe,~d,i~ures 2161BI.- 6/15/B2 
Actual 

To Complete Phase I 
Estimate 

Consulting Agreements 

I .  Reserve Evaluation 

a) Limited review 
of B-lO canai- 
date reserves 

b) )4ore detailed 
review of 2-3 
" f ina l is t "  
reserves, in- 
cluding Towhead 
Island 

2. Coal Transportation 
Evaluation 

a) Simplistic esti- 
mate of rail & 
barge rates for 
8-I 0 candidate 
reserves 

b) Detailed est,- 
mates of rates 
for specific 
coal hauls; 
assistance in 
negotiations of 
transportati on 
agreements 

~IE em ¢W~CI31tM~ ~ IIl'Jn m~m l 
6 ~ ¢ v  ~IN¢ W lllmE 
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Oects|on Rank* Date 

E X H [ B I T  X-C 

COAL SUPPLY PROGRAPI 

KEY DECISIO~IS CEACHED 

Alternatives Rationale for Dectston 

. 

. 

. 

. 

. 

Buy ]111nols Basin 3 
coal 

Buy al l  or nmst 1 
of a mine's output 

Buy approximately 
1-1.Smmtpy from 
each supplier 

Buy coal under long 3 
tem contracts (make 
spot purchases only 
durtng butld-up and 
during periods of 
problem wtth a 
suppl ier )  

Purchase coal tn 
"fines balance" 2 

Oeltver coal by 
both rat1 and con- 
veyor 

3x 

I 
I11 I I  I l t f l l ~ l l l  I t  I I K l l  I l ia  | 

I I  INIAl l  I I  I I !  11111111111 | I I !  I imlm pJ~l( i l  Im I lml l  i I l l  Inom 

(1) gestern Coals (e,g., 
Powder River Basin) 
shipped tn 

(1) Buy ~ portton of their 
output 

(1) Buy some percentage on 
the spot market 

(2) Buy al l  on the spot 
market 

l~l Sell excess fines 
Briquet excess fines & 
use tn gastfter 

(3) Butld a power plant 
large enough to burn 
al l  the fines & sell power 

(1) Deltver by only rat1 or 
conveyor 

(2) Deltver by barge also 

Local, pol i t ical  pressure 
Avai labi l i ty  of many coal 
suppliers 

• Better control over the mine's 
qualtty 

, Dedicated reserves 
• Beneftts of "marriage" between 

supplier and consumer 

Generally the size of the mtnes 
proposed as suppliers 

. Hore predictable prtce 
• Security of supply 
. Hore predictable & conststant 

qualtty 

Coal suppliers are wl l l tng to do 
thts for a premtum which appears 
more economic than alternative (11 
& (2); alternative (3) could be the 
best decision after further Investi- 
gation. 

. Need f l e x i b i l i t y  of receiving coal 
by two transportation methods tn 
case of strtke, breakdown etc. 

• Coal mines served by rat1 or con- 
veyor appear to be the least cost 
source of supply. 



. 

. 

DecIston 

Purchase coal from 
at least 2 mines 

Purchase run-of- 
mtne (non-washed) 
coal 

Rank* Date 

EXHIBIT X-C (Continued) 

Alternatives 

(1) Purchase coal only 
from one mtne 

I~ l  BUy partta11,y washed 
Buy ful ly washed coal 

coal . 

Rationale for Decision 

. Reduced vulnerability to 
effects of strike, disaster 
etc. 

. Competitive pressure on 
al ternaHve suppliers 

Preliminary prtce differential 
dosen't Justtfy washtng coal 

. Ratlroad would own 
rat1 cars 

I~ i  Trt-State own 
TH-SLaLe ]ease 

, Costs of alternatives (1) & (2) 
not yet available 

10. Unit tra]n rat1 
unloading capa- 
b i l i t y  

3x (1) Single-car unloading cap- . 
abtl l ty 

(2) Hulttple-car unloading . 
capability 

Volumes are large enough to 
require untt trains 
Cost savings (lower rates & 
less chance of demurage) 

11. 

12. 

Buy western coal 1 
(probably from the 
Powder River Bastn of 
Wyomtng) as 
"starter coal" 

Sign "conditional 
contracts" 

l~l CokeEaStern Kentucky coal 

l~l Letter of Intent 
Btnd|ng contract 

Appears to be least cost 

Letters of Intent are too loose 
so a contract ts needed 
Stnce the Project might not 
proceed to operation, a 
condition a11owtng for such 
must be contained |n the 
contract 

g 

3X - 

3 - 
2 - 
I - 

Could change depending upon selection of ftnal coal 
Absolute 
Preliminary (pendtng additional tnput/Infonnatton) 
Operational ( l i t t l e  to no'support) 

suppliers 
us[ ol ~lsctosunI ¢, R[~AU'OAtA ~ 
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Through numerous meetings with the potential coal suppliers, 
Tri-State personnel have been able to develop not only 
excellent working relationships with the suppliers, but also 
fairly detailed information on the proposed reserves. These 
meetings and this information enables Tri-State to proceed 
into the next phase of coal supply evaluation. (Exhibit X-D 
enumerates the major accomplishments completed thus far 
during Phase I in the Coal Supply Program.) 

2.1.5 Major Problems 

There were two major problems which impeded the work effort 
of the Coal Supply Program. One problem was the confusion 
over the effect that certain coal quality characteristics 
would have on the operation of the Lurgi gasifier. Confusion 
over this issue and lack of clear guidance caused our 
communications with the potential coal suppliers to often be 
misleading and indicate more stringent quality requirements 
than actually were necessary. These same kinds of problems 
of lack of information and/or cost evaluations were 
experienced to a lesser degree with issues regarding the 
design of coal unloading, on-site handling, and storage 
systems. 

The second majo~ problem area was the immature level of 

information available on the Towhead Island reserves and 
proposed mine plan. Because many of the other Illinois Basin 
coal reserves being considered for the Project had been 
actively marketed by their respective owners for many years, 
fairly detailed mine plans and quality information was 
available on most of the reserves. However, similarly 
detailed information was not yet available from the Towhead 
Island reserve and this prevented the clear evaluation of the 
competitiveness of Towhead Island vs. other coal supply 
options. The problem had not yet had any serious ramifica- 
tions on the Project to-date; however, prior to entering into 

serious negotiations with coal suppliers (as envisioned to 

occur in the latter half of 1982), the lack of such informa- 
tion would have precluded a decision upon bow much of the 
Project's coal supply were to be furnished from Towhead 
Island and how much were to be purchased from other 
suppliers. 

2.1.6 Challen~es to Ma~or Assumptions/Conventional 
Wisdoms 

The major area where the Coal Supply Program uncovered 
information which challenged major assumptions and/or 
conventional wisdom was in the area of the impact of coal 
quality characteristics on the plant's design and operation. 
After a series of meetings on this topic and subsequent 
correspondence and phone calls, it was determined that there 
are very few coal quality characteristics which have a 
measureable and quantifiable impact upon the design and 
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EXHIBIT X-D 

COAL SUPPLY PROGRAM 

MAJOR ACCOMPLISF~4E~,S/MILESTONES COMPLETED 

Description 
I ni t i  ated 

I. In i t ia l  discussions with coal suppliers 4/81 

2. In i t ia l  discussions with coal transporters 7/81 

3. Narrow down potential coal suppliers to 19 11/81 
proposed mines 

4. Specify coal quality characteristics for 12/81 
Lurgi design criteria 

Date 
C.~n. pleted 

11/81 

10181 

12/81 

z182 

- -  , ,  , l 



operation of t he  plant (particularly the gasifier). Only the 
following characteristics were determined to be important 
enough to set a parameter by which to reject a candidate coal 
supply: 

O Free swelling index - for only generally specified 
reasons, Lurgi strongly recommended that no coal 
with a free swelling index greater than four be 
considered as a feedstock. 

O Chlorine - because of the corrosive effect of 
chlorine on the gasifier lining as well as 
downstream water handling and treatment, a maximum 
level of acceptable chlorine was set at .3%. 
Although the gasifiers would have to be clad with a 
special corrosion-resistant lining in order to 
utilize any Illinois Basin coal, the cut-off was 
set at .3% chlorine because of the potential of 
having to consider additional cladding for any 
coals with a higher chlorine content. 

O Ash fusion temperature--for more control during 
operation and a smaller danger of "clinkering" the 
gasifier, coals which h~ve a wide range between the 
initial deformation and fluidizing temperatures 
would be preferred. 

It was determined that there are no apparent problems with 
combining coal from more than one mine into a consistent, 
"blended" feedstock. Lurgi has some concerns about the 
advisibility of doing this; however, their rationale was not 
clearly stated and thus their concerns were not considered an 
obstacle. 

2.2 CURRENT STATUS 

2.2.1 Current Work Activities 

As of the time of the decision to demobilize the Tri-State 
Project, the Coal Supply Program had the following activities 
ongoing: 

O Follow-up meetings were being scheduled with the 
coal companies owning the nineteen coal reserves 
Tri-State is still considering as potential sources 
of feedstock. The companies had been notified by 
letter as to the status of the reserves that they 
had proposed as feedstock to the plant and of 
Tri-State's determination that only nineteen 
reserves were to be considered for futher 
evaluation. 
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These nineteen coal reserves were to be evaluated 
further with the help of a cursory geologic and 
mine engineering review by a consultant or 
consultants. Their evaluations would assist in the 
determination of the most desireable of these 
properties and lead to the reduction of the list of 
"candidate reserves" to 4-8 properties being 
considered by Tri-State. The reduction of reserves 
to be considered for the Project was to be 
accomplished by June 30 of this year. Following 
this reduction, more detailed geologic and mine 
engineering reviews were envisioned for the 
remaining candidate reserves. 

Rail and barge companies (L & N, ICG, and ACBL) 
were contacted and briefed on the status of 
Tri-State's coal acquisition program. They were 
told of the nineteen remaining "candidate coal 
reserves" and were asked to quote preliminary 
tariffs for the transportation of coal from those 
mines which were located on their respective 
transportation systems. These preliminary tariffs 
would be used in conjunction with the geologic and 
engineering evaluations mentioned above to 
determine the 4-8 most viable candidate coal 
properties. 
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<) Coal contract language was being collected and 
reviewed for discussion with the Texas Eastern 
legal department. A draft contract was to be 
prepared prior to the series of meetings with coal 
suppliers mentioned above. 

O A request had been made of PLM, Inc. (a railcar 
leasing and maintenance company) for a general 
quote of the lease and maintenance cost for the 
railcar requirements of the Tri-State Project. 
They were also asked to provide a colparative 
analysis of the economics of the various options 
for railcar ownership: the Project owning and 
maintaining its own railcars, the Project leasing 
the railcars, and the Project contracting with the 
railroads in such a manner that the railroads own 
and maintain the railcars. 

2 . 2 . 2  Key Decisions Pendinq 

The major decisions that had not been made prior to the 
~ermination of Phase I of the Tri-State Project are: 

Re_solution of the most economic and feasible 
solution for the disposal of the "excess coal 
fines". 

O 

O 

Whether to buy or lease rail and barge equipment. 

Whether the Project should be equipped with both 
large scale barge and unit train railroad coal 
unloading. 

o The 4-8 primary coal supply reserves. 

O 

2.2.3 Ma~or Strengths And Weaknesses Of The Coal Supply 
Program 

Overall the major strength of the Coal Supply Program was the 
relationship Tri-State established with the coal suppliers in 
T-he region. Although competition among coal producers is 
keen in the Illinois Basin, Tri-SUate's Coal Supply Program 
had to convince the coal suppliers that the project was 
serious, viable, and worthy of the rather significant efforts 
involved in supplying information to the Project. Close, 
cooperative relationships were developed with moF ~ ~f the 
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coal suppliers and the Project was able to acquire the 
attention and information requested of the coal supplying 
companies. 

2.2.4 Demobilization Program 

Demobilization efforts concentrated on the following 
activities: 

o Notification by phone and letter of coal suppliers, 
railroad, and barges companies of the status of 
the Tri-State Project. 

o Notification of utilities ~n the Tri-State region 
(with special additional conversations with Big 
Rivers Electric Corp.) of the status of the 
Project. 

O Notification of other coal contacts and consultants 
of the status of the Project. 

O Request that American Commercial Barge Lines 
continue the preparation of estimates of coal barge 
rates. 

O Update the estimates of the delivered cost of coal 
from the nineteen candidate coal suppp!y reserves. 

o Write up notes of the November Lurgi et al. meeting 

O Clean up Coal Supply Program files and transfer 
into the Central Files of the Synfuels Division. 

2.3 FUTURE 

2.3.! Milestones/Master Schedule 

Attached as Exhibit X-E are the future milestones for the 
Coal Supply Program. Only minimal work had begun toward 
attaining the first milestone of reducing the candidate coal 
reserves to 4-8 properties. Thus, upon resumption of the 
Tri-State Project, these milestones and the timing reauired 
to complete them should still be considered valid. 
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EXHIBIT X-E 

Description 

FUTURE MILESTONES/MASTER SCHEDULE 

Phase l Date 
In i t iate Deadline 

I .  Reduce candidate reserves to 4-8 

2. Determine fines disposition alternative 

3. Determine coal transportation system requirements 

4. Negotiate coal supply contracts 

5. Determine rail car and/or barge ownership 

6. Negotiate coal transpo+-tation contracts 

7. Negotiate fines disposition alternative 

8. Select coal supply 

9. Execute coal supply & transportation contracts 

311182 6/30/82 

1/1182 6130182 

7/1/82 9/30/82 

711182 6130183 

10/1/82 6/30/83 

711183 8/31182 

9/1183 10/1/83 
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2.3.2 Minimal Effort Work Pro@ram 

As a minimum, Tri-State staff should maintain contact with 
the coal suppliers, railroad and barge companies, and Big 
Rivers Electric Corp. to brief them on the status of the 
Project and the then-current plan for the resumption of 
full-scale efforts. Project personnel should also monitor 
hhe Illinois Basin coal market and price trends, to insure 
that upon resumption of the Project, negotiations for a coal 
supply can commence from a position of informed strength. 

2.3.3 Maintainin@ a State of Readiness 

In order to maintain a state of readiness to be prepared for 
the resumption of a full-scale effort on the Tri-State 
Project, the following coal supply activities were considered 
in addition to the minimal effort described above: 

o Request that Consol complete their mine plans for 
the Towhead Island reserve and provide Tri-State 
with a per ton price estimate for various annual 
volumes of coal output. 

o Attempt to quantify any premiums or penalties that 
various coal quality characteristics will have on 
the capital and operating cost of the plant. 

Work with Texas Eastern's legal department to 
develop a draft coal supply contract. 

Continue to meet with Big Rivers Electric Corp. to 
develop a conceptual business arrangement that 
would provide for the cogeneration of steam and 
power and thus the consumption of Tri-State's 
excess fines. 

Establish contact with consultants and/or 
manufacturers who specialize in coal handling and 
storage systems. 

o Continue to gather information regarding the 
decision of buying or leasing coal rail and barge 
equipment. 

A decision was made not to undertake these activities at this 
time due to the inability to justify the resulting expenses. 

2.3.4 Hi@h Priority Tasks After Start-Up 

If and when the decision is made to resume full-scale effort 
on the Tri-State Project, and assuming that the tasks above 
necessary to maintain a state of readiness were completed, 
following are the high priority tasks to be quickly focused 
upon: 

X- ll 
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Make well-defined, well-prepared presentations to 
the coal suppliers and transportation companies to 
convince them of the seriousness of the Project and 
to convey to them the critical information needed 
by the Project. 

o Determine which of the nineteen candidate coal 
reserves are still viable candidates. 

o Solicit consultant proposals for quick, limited 
evaluations of the geologic and mining conditions 
of the remaining viable coal reserves. 

o Determine whether the gasifiers will use 
run-of-mine or washed coal (reaffirm the decision 
already made). 

o Pursue an agreement with 
and/or other appropriate utilities for the 
construction of a cogeneration facility which will 
consume Tri-State's "excess fines". 

o Prepare an analysis of the current market for 
Illinois Basin coal and develop from this 
Tri-State's contracting and negotiating posture: 
modify the draft coal supply contract as 
necessary. 

2.3.5 Long Lead Time Activities 

Because the negotiation of the coal supply contracts and 
transportation contracts will require a great deal of time, 
the longest lead time activity is the determination of which 
coal properties are the most viable and economic feedstock 
options. By quickly assessing this, the more detailed 
geologic and mine evaluation work required to confidently 
enter into coal supply contracts can be initiated and 
completed fairly quickly. 

2.3.6 Staffin 9 and Organizational Requirementg 

The staffing of the Coal Supply Program should be at a level 
similar to the level thus far in Phase Z. The program will 
require a Manager, Coordinator, and Analyst working on the 
project team as well as heavy support from an in-house legal 
staff. 

Experience in coal marketing, purchasing and transportation 
will be critical if the staff is to remobilize the Coal 
Supply Program quickly. 

X - 12 



3.0 DISCUSSION OF WORK EFFORT 

The following sections document the major work effort 
completed thus far in Tri-State's Coal Supply Program. The 
sections contain major work products produced and a 
discussion of these products if appropriate or if they are 
not self-explanatory. The following topics are addressed: 

o Section 3.1: Work Plan 

o 

o 

Section 3.2: Coal Testing Program 

Section 3.3: Towhead Island Reserves 

o Section 3.4: Coal Acquisition Efforts 

o Section 3.5: 

o Section 3~6: 

o Section 3.7: 

o Section 3.8: 

Fines Disposition 

Coal Quality Parameters 

Coal Contracting 

Coal Transportation 

3. i WORK PLAN 

As discussed in Sections i and 2, the major objectives of the 
Coal Supply Program were to obtain signed contracts for the 
coal supply of the plant and to insure that the plant design 
reflects the coal quality which would be purchased. Attached 
as Exhibit X-F is a more detailed schedule of the tasks 
planned to meet these objectives during 1982. 

3.2 COAL TESTING PROGRAM 

I n  order to better understand t h e  performance of various 
lllinois Basin coals in the Lurgi Mark IV gasifier, a testing 
program was developed and implemented. This program 
consisted generally of: (i} the large-scale testing of 

20,000 tons of Kentucky #9 coal by Sasol during the Fall of 
1981; and, (2) testing by Lurgi in their Frankfurt laboratory 
of 19 small samples of various coals from Kentucky, Illinois, 
and Indiana. The results of the program have provided only 
general guidance to the acquisition analysis and decisions 
facing the Coal Supply Program. Complete documentation of 
the design, implementation and results of coal testing 
program is presented in Tri-State Synfuels Project Review 
Report, Volume 14, "Coal Sampling and Testing." 

X - 13 
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Major Work Area 

i . Identify the coal supply needs 
of the project; coordinated 
with process design cr i ter ia 
and limitations. 

EXHIBIT X-F 
1982 

NORK PLAN 

Work Plan 

- gork with engineering and results of large scale coal 
test and lab tests to establish preliminary coal 
quality parameters for coal supply. 

Continual review of technical and engineering results 
from various coal tests and update coal quality para- 
meters as needed. 

Completion 
Date 

4th quarter 
1981 

Ongoing 

. Assess coal market conditions 
I l l ino is  Basin outlook and 
evaluate Implication In devel- 
oping supply contracts. 

- Discussions with consultants, industry personnel and 
l i terature reviews. 

1st quarter 
1982 

. Determine specific coal supplies 
best suited for project needs. 

Review coal reserves presented and evaluate based upon 
quality and FOB price; use geologic & engineering 
consultant for technical evaluation. 

- Develop transportation costs and rank coals by dellvered 
price. 

4th quarter 
1981 

1st quarter 
1982 

. Develop general plan for coal 
transportation and handltng 
sys t e s s .  

i 
J 

Will I l l  I ISBIIUal  tit I IN l l l  t M i  

I I  I ~ I I C I  f l  II1[ I I | l l l C n l l  u I t ~  
l l l m  M I i  i l l  l i f t  11111# I I ~  111111 

Estimate costs based on discussions wtth Texas Gas, 
transporters and coal suppliers; use consultant to 
develop def ini t ive costs. 

Develop plan from discussions with or work by 
transportatien and coal handling consultants. 

As the coal supply agreements are ftmed, identify the 
specific transportation mode and carrier and negotiate 
contracts. 

4th quarter 
1981 

4th quarter 
1982 



EXHIBIT X-F (cont]nued) 

Major ~Jork Area 

Negotiate coal supply contracts, 
develop terms and draft contract 
and substantiate and evaluate 
Trt-State's position. 

Work Plan 

Develop Tri-State's gotng-tn negotiating pos|t|on, 
incorporating qual|ty, supply outlook, terms and 
conditions and other considerations. 

Develop a general Tr]-State coal supply contract 
suttable to he reviewed by legal for proper temtnology. 

Begin negotiations fop selected reserves based upon 
desireable qualtty and economically competitive 
reserve~. 

Cont~nu~ ~ertous negotiations wtth those companies 
agreetng to Trt-State terms and cond|t|ons and 
contract for coal requirements by mtd 1983. 

L_ 
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3.3 TOWHEAD ISLAND RESERVES 

Documentation of the information available on the Towhead 
Island reserve, the additional information requested, and the 
status of the effort is presented in the following exhibits 
and appendices: 

o Exhibit X-G: Memo describing Towhead Island 
reserves which are dedicated. 

o Appendix, Exhibit XIX-G-I, Towhead Island Section: 
Towhead Island information provided to Tri-State by 
Texas Gas. 

o Appendix, Exhibit XIX-G-2, Towhead Island Section: 
Additional Towhead Island information requested by 
Tri--State. 

o Appendix, Exhibit XIX-G-3, Towhead Island Section: 
Status of Texas Gas' and Consol's efforts to 
develop the requested Towhead Island information. 

3.4 COAL ACQUISITION EFFORTS 

The following exhibits document the coal acquisition work to 
date: 

o 

o 

Exhibit X-H: Information requested from potential 
coal suppliers. 

Appendix, Exhibit XIX-F-I, Coal Suppliers Section: 
Summary of quality information on the 34 reserves 
proposed to Tri-State for consideration as 
feedstock for the plant. (Detailed information is 
contained in coal company's files in the Tri-State 
files.) 

o Exhibit X-I: Memo documenting evaluation of the 34 
coal reserves and elimination of all but 19. Map 
of location of reserves. 

o Exhibit X-J: Table of most recent estimates of 
delivered coal costs. 

o 

o 

Appendix, Exhibit XIX-F-2, Coal Suppliers Section: 
Letters sent to coal suppliers with 19 "c~ndidate 
coal reserves" outlining the next steps in the 
coal acquisition program. 

Exhibit X-K: Letters sent to coal suppliers to 
notify them of the delay in the Project. 
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' EXHIBIT X-G 

TEXAS O 
EASTERN INTEROFFICE CORRESPONDENCE 

TO: Distr ibut lon* CO/DN: Synfuels 

FROM L . S .  R a t h b u n ~  ~ DATE: March 12, 198Z 

SUBJECT: TEXAS GAS' DEDICATI~ OF TOWHEAD ISLN~ 
RESERVES T0 TRI-STATE 

I have reviewed the TrY-Slate Synfuels Company Ganeral Partnership Agreement 
and sub:equent correspondence from Texas Gas (~.e.,  May 1, 19B1 le t te r  from 
Paul A. Fedde to Howard Homeyer) and have prepared the follo~ring summary 
description of Texas Gas' dedication o¢ coa~ reserves from Towhead Island 
1;o the Tri-State Project. 

Dedicated Reserves 



Memo 1;o D is t r ibu t ion*  
March 12, 1982 
Page Two 

Term of l)edt6ation 

Obl igat ion to Sel l  and Bu~ 

LSR:psj 

*P. H. Anderson 
O. D. Ada~ 
14. D. Burke 

~.M H. Hossack 
. . S c r t b e r  

W. N. Shoff 

x ¢ :  H. N. Kelley L:I U D W .  D' ~ ~ 1 
l a  I il~ ~ llIslrr W I111111 f 



-CONFII)B~TIAL- 

TEXAS 
EASTERN 

TO: P.H. Anderson 

FROM: t . S .  Rathbun 

SUBJECT: Prlclng of Towhead Island Coal 

EXHIBIT X-G 

INTEROFFICE CORRESPONDENCE 

CO/DJV: Synfuel s 

DATE: Hatch 12, 1982 

LSl~'ca 

xc: N. D. Burke 
W. H. Scriber 



EXHIBIT .X-il 

Coal Suppliers To Wh~ The 
Initial Information Request 

Package Was Mailed 

AMAX Coal Company 
ARCO Coal Company 
Consol idati on C~1 Company 
Freeman United Coal Mining Company 
Island Creek C~l Sales C~pany 
Kerr McGee Coal Cor!).oration 

HAPCO Coals Znc. 
01d Ben Coal Company 
Peabody Coal Company 
Pit~sburg & Hic~ay Coal 
Hi ni ng Compan~y 
Zeigler Coal Company 

~mm~wwm l Immxcr ~ ~ m  ~ 



The fo l lowing Potential Coal Suppliers were sent t h i s  
package on Ouly I0, 1981: 

Freeman United Coal Mining Company - Larry S. Hickman, ar .  

01(:I Ben Coal Company - J. Harley Willi~s 

Zeigler Coal Company- Michael K. Reilly 

Peabody Coal Company - Gregg P. Wickstra 

Island Creek Coal Sales Company - Jerry T. Booher 

AMAX Coal Company - ~ry B. Root 

ARCO Coal Company- 3. C. )~kndrew 

Consolidation Coal Company - Robert F. Pusateri 

Inland Steel Company - N. Terry Burton 

RECEIVED 
JUL ! 3 19B1 

CENTRAL FILES 

k~ Distribution: P. M. Anderson 
M. D. Burke 
H. C. Homeyer 
L. $. Rathbun 
a. T. Wooten 
Tr i -S ta te  F i le  

I ~  s m u ~ ' l  U l r ~  i ~ n l a L - n m  m 1mE 
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July 17, 1981 

Mr. B. G. McGral-h 
Manager - Operations Support 
Pittsbu~ & Midway Coal Mining Company 
1720 S. Bellaire Street 
Denver, Colorado 80222 

Dear Mr. McGrath: 

I e.~oyed talk ing with you yesterday and hope that  you have found the 
Tri-State Synfuels Project Status booklet informative. To supp le In t  
the booklet I Inn enclosing more detai led information fo r  ~vou concerning 
Tr i -State 's  coal requirements. Enclosed are the fol lowing: 

Attachment I - Suggested 0.~Ii~ bl S@ply Presentation 
Attachment II - lri-Si~te S~fuels Plant Coal Requirements 
Attaclument III - Estimated Coal Purchase Schedule 
Attachment IV - @qppr~ximte Coal Feedstock Specifications 
Attachment V - Coal Requiraoents Durtn? Testing rand Start-@ 

Hopefully th is  information r i l l  assist  you in your evaluation of Pittsburg & 
Midway's reserve blocks in Henderson and Webster counties and the DeKoven 
block as a potential  candidate supply source fo r  the Tri-State plant. 

Please l e t  me know i f  I can provide fur ther tn fo rmt ion  or assist  tn 
scheduling your presentation which we muld l i ke  to host in our Houston 
of f ice.  

Sincerely, 

~. !!. Scriber 
Resources Coordinator 

Encl osures 

Ix:c: P. M. Anderson 
R. D. Burke 
L. S. Rathbun 
Tr i -State Fi le 



Attachment I 
Page 1 of  2 

SUGGESTED OUTLINE 
COAL SUPPLY PRESENTATION 

I I I .  

I .  Corporate Overview 

- Brief History 
- Corporate Structure 
- Managen~nt Organization 
- Coal Production Gro~h Objectives 
- Coal Reserve Gro~h Objectives 

I I .  Exist ing Hines in the Tr i -S ta te  Region 

IV. 

- Remaining Operating L i fe  
- MiningTechniques Employed 
- Depth/Seam Thickness 
- Labor Force 

- Size 
- Product iv i ty  
- Union Status 

Transportation 

- Nodes Employed 
- Ownership of  Rail Cars, Barges, Trucks 
- Relationship wi th  Shipper 

Reserves 

- Reserves Nominated fo r  T r i -S ta te  Supply 
- Recoverable Reserve Tonnage 
- Mine Development Hans 
- Production Timing Rates 
- Proposed Transportation 

V. T~ -S ta te  S~mfuels Plant ~ 1  Issues 

- Unique Qual l ty  Requirments 
- Fines Geheration 
- Sel l ing Excess Fines 
- Mashed vs. Run-of-Hine Co~] 

- Advantages/Disadvantages 
- Economic Trade-offs 

i 



VI I .  

V I I I .  

VI. Le t te r  o f  In tent  

- Reciprocal Commitments 
- Rights o f  Pr io r  Sale 
- Capital Pledge 
- Back-out Penslty 

Contracts 

- S u p p l t e r  Philosophy 
- Contract L i fe  
- Caam4t~nt Timing 
- Cancellat ion Penalt ies 
- Coal Qual i ty  Provisions 
- Supply Guarantees 
- Coal Pr ic ing 

- Base Pr ic ing 
- Escalattoe 
- Re-opener Provisions 

- Payment Terms 

Outlook f o r  Synfuels Industry 

- Current Par t i c ipa t ion  in  Synfuel$ Industry 
- Future Par t i c ipa t ion  in Synfuels industry 

- Coal Suppl ier 
- Pro ject  Par t i c ipa t ion  

AttacMmnt I 
Page 2 o f  2 
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Attachment I I  

TRI-STATE SYNFUELS PLANT COAL REqLIIREHENTS 

Total Consumption: 10.5 Million Tons Per Year 

C~ptive Supply: 3.0-4.0 Million Tons Per Year 

Outside Purchase: 6.5-7.S Million Tons Per Year 

NLanber of Suppliers: 4-7 

Minimum Supply Source: I.O Million Tons Per Year 

Maximum, Supply Source: 4.0 Million Tons Per Year 

At least one Supply Source from Kentucky, Illinois and Indiana 

Modes of Delivery to Plant Site: Barge, Rail Car, Conveyor Belt 

( ) 
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Attnchmeat Z I l  

ESTIMATED COAL PURCHASE SCHEDULE 

I n i t i a t e  Discussions v i t h  Coal Suppl iers . . . . . . . . . . . . . . . .  May 1981 

Se]ect ion o f  Potent ia l  Suppl iers . . . . . . . . . . . . . . . . . .  September 1981 

Estab l ish  Parameters o f  Agreements . . . . . . . . . . . . . . . . . .  October 1981 

I n i t i a t e  Contract Negot ia t ions . . . . . . . . . . . . . . . . . . . . .  November 1981 

Execute Le t te rs  of  I n ten t  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  August 1982 

Execute Contract Agreements . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aprt1 1983 

C o . i t  to  Construct ion ................................ A p ~ I  1983 

I n i t i a l  Equipment Test ing . . . . . . . . . . . . . . . . . . . . . . . . . . .  January 1986 

I n i t i a l  S tockp i l ing  ................................. January 1987 

Mechanical Completion ................................. March 1987 

P1 ant St, a r t -up  ........................................ Ap r i l  1987 

90Z Production Rate ................................... March 1988 

Ful l  Product|on ................................... September 1988 

L °~X U ~ r'a~ KPDIt k'~ 1 I SagI,INLp m'llae~ L'IMnnlsap ~ 
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No. SYKeUELS   y 

TRI-STATE SYNFUELS PLANT 
APPROXI$1ATE SPECIFICATIONS 

f o r  COAL FEEDSTOCK 

Attachment IV 
Page 1 of 3 

Raw Coal Unwashed 

Coarse Coal g rea te r  than ~"  round hole 70~ minimum 
Fine Coal less  than ~" round hole 30%maximum 
Top s i ze  to be 2" with l e ss  than 5 ~ > 2 "  

Proxin~te Anal~sis ~ Weight 
(as received) 

Maxin~n Hini..~ 

Mois tu re  11.00 - -  
Ash 30.00 - -  
V o l a t i l e H a t t e r  - -  2B.00 
Fixed Carbon - -  31.00 

ProxiMate Analp,, i s ~ Weight 
(~y) ,, 

ASh 34.00 - -  
V o l a t i l e  H a t t e r  - -  31.00 
Fixed Carbon - -  35.00 

H igher  Heat in  9 Value, BTd/Lb. 

As Received - -  8,200 
- -  9 , 2 o o  

Ho ls tu re  - Ash Free - -  13,800 

,Ul t imate ,,Anal~rs~,,s~ % Weight 
(As Rec~i red)  

Mo is tu re  11.00 - -  
Carbon - -  45.00 
Hydrogen - -  3 .40  
Ch lo r i ne  0 .14 - -  
S u l f u r  4 .70  
Ash 

i S S~C3"C~ lO ~HE ~ OmlH(  
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I i 

U l t q m t e  Anal.wts [ delqht 
" '(Dry) 

Carbon 
Hydrogen 
Chlortne 
S u l f w  
Ash 

S.ulfur Form, 1: Wetqh~ 
(As Received) 

P j~ i t t c  
Sul fate 
Orgen~: 

TOTAL 

Sul fur  Fo.ms~ I: Wetqtr~ 
(Dry) 

P y r i t i c  
Sul fate 
Organtc 

TOTAL 

Water Soluble A lka l i s ,  g I~ t~ .~  

AU~I~s As .~o (~aV~ry) 

Weight 

Ecjut 11brium Moisture 

Z ldetght 

Ash Fuslon (Reductnq) oF 

I n f t t a l  Oeformtton 

Heml s~her'l ca1 
F'luld 

Ash Fuston (Oxidiz ing} OF 

Xnt t te l  Derogat ion 
Softening. 
I te~ sphe,-: ~-al 
F lu id 

- -  51.00 
- -  3.80 

O. 16 - -  
5.10 - -  

34.00. - -  

Z.80 - -  
0.20 - -  
1.70 

m ~ m m m m .  

4.70 

3.15 

1.__~_~ _ = _  

5.30 

0.23/0.25 - -  
O. 020/0.022 

0.78/0.86 

8.S5 

- -  2,000 
N 2,09(; 
- -  2,130 

2,Z80 

2,190 
- -  2,260 
- -  2,325 
- -  2,420 

At tachmnt  lV 
Page 2 o f  3 
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,Free S~I 11 ~ Index 

Caking Number (Da=) 

Hadg~ve Grindabll Ity 

8 % Moisture 

Max'imum Minimum 

t l  

14 - -  

64 8 11 .00~ 

Attachment IV 
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Percent of Plant 
Operating Capactty 

I00 I 

901 
t 

80~ 

70 S 

TrY-State Synfue,, Plant 
Coal Requtremnts Ourtng 

Testing and Start-Up Coal Requirements 
Tons per Day 

~ 28,600 
27,170 

25,740 
, . . . . . . . . -m , . . - . - - - -  24,310 
. . . . - . . . . - . . _ . . . . - -  22,890 

, . . _ . . . - . . - . - . - . . - . -  21,450 

__...____..._.-__-- 20,020 

60 m m J m m m g g l m m m m g u n  i 1 7 , 1 9 0  mull 

50 % 
- -m- - - - - -14 ,3~  

NOTE: 

40 

30 % 

20 % 

10 I 

Total Coal Requtremnts 
For Bot ler/rds| fter 

Testtng 1,716,000 Tons 

Ig86 

Excludes Stockpt lo 

~ m m m m ~ u ~ u  

m m ~  

i u | u u u n m m m w u m m  

i n u m | g m m u m n n n u m n g n m  

n u m w m n n u u m n m w m m u  

Mechanical 
Camletton 

1987 1988 

12,970 

10,010 

7,150 

4,290 

1,430 



I I 

Tri-State Synfuels Plant 
~11y Coal Requirements 

Dur'tng Start-Up 

Attacl~en~ V 
Page 2 of 2 

Hechanlcal Completion 
03-31-87 

04-87 
05-87 
06-87 
07-87 
08-87 
09-87 
10-87 
11-87 
12-87 

01-88 
02-88 
03-88 
04-88 
05-88 
06-88 
07-88 
08-88 
09-88 

Operating 
CaDact~y 

05~ 
15~ 
25~ 
352 
452 
50Z 
60~ 
702 
75Z 

80Z 
05~ 
90~ 
90Z 
90~ 
g5~ 
95% 
952 

1002 

Dri ly Coal 
Requirements (Tons) 

1,430 
4,290 
7,150 

10,010 
12,870 
14,300 
17,160 
20,020 
21,450 

22,880 
24,310 
25,740 
25,740 
25,740 
27,170 
27,170 
27,170 
28,600 
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TEXAS @ 
EASTERN. 

EXHIBIT X-I 

CO  m m  WDD l 

TO: 

FROM: 

SUBJECT: 

Distr ibut ion* CO/DIV: S3qlfuels 

L. S. Rathbu~ DATE: January 13, .1982 

Evaluating and Ranking of Coal Reserves Offered 
to Trt-State as of November 1981 

As a result  of our coal acquisit ion ac t i v i t i es  and many meetings with potential 
coal suppliers, Trt-State has been offsred coal from retries on th i r ty - three 
di f ferent  reserve blocks*. Many of these reserves are large enough to support 
more than one mine and some have multiple mines planned. However, for  the 
purpose of our acquisit ion program, we are generelly only considering purchasing 
coal from one mine per reserve block at th is time. (See Table 1) 

I t  is the purpose of th is mem~ to document the methodology used for  evalual:tng 
and rating these th i r ty - three reserves and to recommend which should be eliminated 
at this point in time from further consideration. The evaluation and rating was 
performed by W. M. Scriber and myself. Th~s evaluatior, and i t s  results are 
extremely confidential and should be treated as such. 

Reserves were subjectively rated as being par t icu lar ly  good or bad in certain 
categories : 

U¢ lie :aSCtJLqll I f  I~Lq~ II*M I 
=m S~Ut~ 1 1 1  =-'~lu¢ll= Im tNE 
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Dis t r ibu t ion*  
Page 2 
Janua~j 8, .1982 

quali~¥ (on an as .received basis}:  

LSR/an 

• 0. D. Adams 
P. H. Anderson 
H. D. Burke 

A. de Leon 
J. H. Hossack 
R. A. Oones 

H. N. Kelley 
A. RoegeT" 

xc: W. ~L Scriber 
~. H. Shof'~ 



Table ! 

TRI-STATE SYNFUELS 
4 CANDIDATE COAL RESERVES 

e (]) (2) (3) (4) ' (s )  (6) (7) 
It~serveHam I~nderlon Ponml Ahton I(  Alston IH Ibrtwlch Kaskoskla Warrltk 
CoaqHny Pe41xpdy Peabody Peabody I~ahodly Peabody Peabody Peal~dy 
CountT/Stete ,. , Ilenderson~KY .,, INnderson~KY OhlolKY Iluhlenber~tKT Ilt~l~ber?lKT St. C, le l r / IL , ,  I k~ l ck l l l l  

(neu/OVd) 

# of fi lms 
Annwl Copactly 
Flirting Plethod 
Ilecoverlble b l o r m  

Trmslmrtet Im 
I l l  leap 
nNolsl 

Orl | ln 

: 

~(gtw~oo0~gl 
Ash 
VoI#I Io 
Irlaed ~o'lNm 

TOTAL 

Sulfur 

~ ler tne 

Oxlqlen 

FSI 

~5 
01/12/82 

I lordlrovoll K"~ttl 

Aoh_rvolan Inod~!.nol 
m 
a .viSe.riming) . 
N • b I(Imilspherlcoj) 
FIidd 

AOh I ~ I o n  I h l d l a l l l  
moo u qs..,n,~) 
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Deserve Nine 

Corot.v/St,re 

{e) 

¥ Peab~ly 
enderSurg/IR 

S. VltmJerlmr<j 
Pe~lmdy 

_ Glbaon/IN 

I of Hines 
Annual b~c l t~  
Hlnl~ I~th~d 
Hecovlrable l l l l l W t l  

_Trms~tt lm 

~lgln 

i n  

Ash "-----  
¥olmtlle 
Flx~ f~km 

TOT~ 

Swltm, 

~Iorlna 

FSl 

He~rovell ~ ls t  
Ash_Fullm Inm~!nol 

IU 

~ n  ts 

11'4 ~ 0 

+,  

+ :E : i ,  ~ 

[+ +.+. 

H - ~ WlheMSlmmrlCll 
Fluid 

H " H(Softenlng) 
H • k H(hemlspherlcll 
Field 

F.O.D, Him Price 

Table I 
THI-STATE SYNFUEL5 

CAND E COAL RESERVES (lO) 

Pose~ ~sey l , l m ~ a  
Peabody Pea~  Zelgler 

~S~/ I I I  Poselt IN ...... Pe r~ l  IL 

(11} 
Deltl  

NII I It+,io~llt 

(12) 
h l r k  
AleX 

?e~rqllL 

~5 
01112/82 

(13) 
Cart ~|1 

P&H 
M! I I limon/ll 



t 
Ibnem gv~e (14) (15) 
Cotmt~ny . I~A'oven fbo~rsmt 

~'/St,te P i Pl P I I .  
Ihlo, ~y flenclers I~f 

nm/OId 
~n of Nines 

nw! CqmcltF 
NlnfllP Net Pied 
IlecoverdNble Ilnenes 

ergefn 

AuhJ•-t•IIkWWa'PWI 
~el I l le  
Fll~m.~rbm 

Sulf0m 

~leo'l@ 

FSl 

I(m/Jo'ove/ll Iktst 

_. "moeo,.,;,,.j 

.~_ok ~gm kgdOaef~L, " I@ 

iV " moet~g~p 

Ir,O.I. Nine PPIcll 

Teble I 1~5 
TR |- STIITF. SYHFUELS 01/|2/8Z 

CANDIDATE CON. RESERVES 
(16) (17) Sobr~ (le) ' 

o,.w,,,, o.,,qm, a ~  (20) P & ff Freeman United Did lien 
I~ebsterl'l~Y ~ DM01n.--... /lrce Nhlte (olmtV 

m • 

w ~ p 

me ,  

ml 

I 



# 
Reserve Name 
fmq~any 
County/State 

,~m New/Old 

I of Hines 
Annual Capacity 
l~lntng Method 
~ecoverable ~ le rv l l  

I ' l l  I E I I I ~  
olo~e(s) 
(h'lgln 

~ ' ~  tl- As llacelvld 

m 

FIOIStUI'~! 
Ash 
¥oletllo 
FIxkd CerbM 

TOTAL 

hl fue 

~ ler lm 

Ox..qen 

FSI 

Hzrdgrove/l Helot 
Ash Fusion (Reduclnl) 

IO 
"G ,VlSoftt~lng) . . 

• el HlheMSlmerlc|l) 
Fluid 

~ h  FUSIOn (Oxidizing) 
ID 
fl - HI , f leeing)  . 
fl • ~ II(hemlspf~rlcAlJ 
Fluid 

F.O.B. Hlne Price 

(21) 
Gibson 
Hapco 

glbsm.llN 

(22) 
Posey 
lfapco 

Pose el I II 

Table ! 

TRI-$TATE SYNI~ELS 
CANOIOATC COAL n SERVES 

(23} (24) (25) 
IIIIllboro trlncllco Oiktolm 

Contol Coesal ~onsol 
Hontuo~rvl IL Glbso~llfl WoxlIli 

! 

(26) 
Hml 1ton !1 

Islan~ Creek 
Ikllon/KY 

o ~ ° 

kr4s 
01 /12 /8~  

(2?) 
Haml I ton #~ 

Island Creek 



I 
Reserve gem 
f~maW 
~mty/Stote 

(~k, qM~OOd) 
# or Ilfnes 
ASnNI [olNclljr 
Nn lq  ~ I IM  
Reco~Irlble RH41rvts 

~ l s )  
Oelggn 

~ - ~  necef~ 
• 

e 

Ash 
¥olMIle 
Flml Girth 

IOYM 

Svlfw 

Chlerlm 

OmJ11an 

FSl 

Ifirdgmee 1 Ibfst ,  

~ k  r n l u  III~INI 

~°-Wr,.,~lql 

kh flglm (hldtelnl) 
In 

F.O.B. I l l m  IN ' IN  

(20) 
Highland 

Islind Creek 
Ungon/xl '  

(29) 
Providence II 
Island Creek 

Table 1 
TRI-STATE SYHFUELS 

CAeOID^TE CO,~L RES[RVES 
(30) (31) 

Providence Field [ I t  Creel 
Island Creek Island Creek 
~bsterlKY __~nsJK¥ 

~ G r 

g t] .,- 

(32) 
Fles 19 

Island treat 
I~k InsllcV 

(33) 
Crescent 

Island Creel 

i/NS 
01/12/82 



Rosi}rve 
] ~__.~a_~" ' .ore___ ~- 

! Pe,~f~dV - Henderson 
2 PInema 
3 Alston IE 

4 Alston IM 
5 ~rtwtc5 

(5 l(Itkltlk l l  
7 M+rrlck 
8 ¥inderburg 
9 Posey 

! Iq. Ze;gler. Timroa 

} 11 #n ix .  Deltl 

12 /)e~nark 

13 P I N -  Cave 
I~ De.yen 
IS ~endersofl 
16 SebrE } 

IF Fr~,men U~lted - (~awll le 

18 Old Ben - DihTgren 

19 Arco - Oreenup 

Ta51e 2 

(VALUATION AHD UTINO OF CO~. RK[AVK otrr[H~D II1TRI-STAI~ 

[vi luatlo. Categorles 

__Price Trinsportatlon ~ Company's Fines 
hahed Raw ~ _ ~  _ _  Contrictlnl} Disposition 

- -  • __ Terms _. 

+1 P+ i ~  

~ 1  
~I 

N m| 

• ~ ~ , ~ 1  

COHRNTS 



Reserves 

20 ~l~-o - Nhlte Co. 
2J Gibson 
22 Posey 

23 Conso! - IlfI|sboro 
24 Francisco 
26 Oaktown 

26 Island Creek . Ilemltton I I  
21 20 I~mllton 12 
29 IIIghJend 
30 Providence I t  
31 Providence r te la 
32 [ |k Creek 

Fles f9 
33 Crescent 

[valuation Ca te r r ies  

j ~ r ~ | l ~  Transl~rtetfon Cee1?|n~*s 
Contracting 
. ,  Term 

- - w  

Fines 
OlsPositlcm 
Po_oj~..t.kttttz 

Psge 2 

cmqinrs 

~ • qned 
- . l ~ d  
XX- reject based en this 
• • rating .'ould clings vhen price Is kn~n 

,,m! 

I t ;  
: | |  

+ 

LSA/III~ 
Ol le; tol  
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Table 3 

ESTIMATED DELIVERED COAL PRICES 
(S/ton) 

, , , ,  ,i i i 

I m ~  w ~  A 1 5 H C  f R ~ T T  I f  t ~  R £ P O I T  
,,, , ,  , , ,  

# 
Reserve 

~ame 

1 Henderson 

2 Panama 

3 Alston 1E 

F.D.B. Price Transportation 
-Raw Washe_.__~d Cost and Mode 

Estimated 
Delivered Price 
Raw wasnea 

A1 ston IW 

5 P~ rtwi ch 

6 Kaskaskia 

7 Wa rr i  ck 

8 Vanderburg 

9 Pose)" 

20 Tamaroa 

21 Delta 

12 Denmark 

13 Cave Ccal 

14 DeKoven 

15 Henderson 

16 Sebree 

17 0ka~fville 



Z8 

19 

20 

21 

22 

Z3 

24 

ZS 

26 

27 

Z8 

Z9 

30 

31 

32 

33 

NOTE: 

Es t lm ted  
PHce ~serve F.O.B. I~-Ice Transportation 

Na.ae Rli~ rushed Cost Ind Node Raw Rsnee 

Dahl qren 

Greenup 

White County 

Gibson 

Posey 

Hi 11 sboro 

Francisco 

Oaktc~n 

Ha~ 1ton #1 

Hanfi I ton #2 

Highland 

Providence #1 

Providence Fie ld 

Elk Creek 

Fies t9. 

Crescent 

F.O.B. mine prices are escalatable from different base periods but are a l l  general ly  
mid to late 1981. 

* P a r t i a l l y  washed 

*Note: 

Cost Assumptions Used* 

• Conveyor costs = $O.25/ton-mile 
. Truck costs = $0.10/ton-mi le 

Rail costs = $4.00/ton used as a ~Tinimu=; t f  r a i l / h a  .rge 
combination was used, $1.5G t ransloading 
charge was assessed 

These costs are very "rough cut"  es t tm tes  but are f e l t  to be 
re f l ec t i ve  of  the re la t i ve  costs of the various t ranspor ta t ion  
modes avai lab le and the distances each reserve is  from the 
Tr t -S ta te  p lant .  

I I I N I m u l u ~ r J ~ l i a ~  I IS mtlII~D 'ID M m N I 
. . . .  m 

01107182 

' I I 



_ Supp l le r  

/ Imx 

Arco 

* Table 4 

EVALUATION OF COAL SUPPLIER5 CONTP,/ICT/NG TERMS 

Commen.t.s on "P.roposed Term../Phtlosophy" fo r  Cont rac t ing 

Consol .  

Freeman United 

Island Creek 

,Hapco 

Old Ben 

Peabody 

P&H 

Zetgler 

"" No rating possible ' 'u.a.o,sc,o,u.lo;... D',,'A ' t 
. surf., ID ,.r ,.,r.:ct.. o. I.! 

LsR 



Table 5 

S ~ Y  OF CHARACTERISTICS 
OF CATEGORY I AND 1I COAL RESERVES 

Number o f  reserves 

Annual Production (mmtpy) 

Category 
Category I Category II  I & II 

Reserves Reserves Reserves 

1 0  9 1 9  

15.1 18.2 33.3 

Locat ion - Kentucky 6 5 11 
- I l l i n o i s  2 3 5 
- Indiana 2 1 3 

Coal Seam - Kentucky #9 6 5 11 
- I l l i n o i s  #5 1 1 
- I11inois #6 1 3 4 
- Indiana #V 2 i 3 
- Indiana #VI 0 0 0 

Btu*  - low 10,000 9,170 9,170 
- average 11,060 10,650 10,865 
- high 12,126 11,887 12,126 

S u l f u r * -  low 2.7g 2.7g 2.7% 
- average 3.5% 3.7% 3.6g 
- h igh 4.5~ 4.7g 4.7g 

A s h * -  low 7.5% 7.95 7.5% 
- average 11.9% 14.55 13.1% 
- high 18.8% 22.2% 27..2g 

~ l o r i n e *  - low .04% .{Wig .04g 
- average .13% .11% .12g 
- h igh .23% .31% .31% 

F.O.B. Mine Pr ice - low 
- average 
- h i  gh 

Del ivered Pr ice - low 
- average 
- h igh 

me emm 

j ! |  
. !  : !  
8 
s t 
§ ! 

| 

" con ta ins  both washed and run-o f -mine  coal so ranges are somewhat m is lead ing ;  a l l  
are on an as- rece lved  bas is .  

NOTE: Averages are not weighted by volume o f  proposed product ion .  

LSR 
01113/82 
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EXHIBIT X - J 
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EXHIBIT X-K 

L is t  of  Coal Company 
Personnel to Whom Project 

Termination Let ter  was Sent 

Mr. Jack H. Ccmbes 
Western Sales Manager 
Island Creek Coal Sales. C ~ a n y  
9745 E. Hampden Avenue 
Sui te 300 
Denver, Colorado 80231 

Mr. R. B. Al~rater 
Senior Vice President 
Consolidation Coal Company 
(~nsol Plaza 
PIttsburgh, PA 15241 

Mr. M. William Dix, Jr. 
Manager-Market Development 
The Pittsburg & flidway Coal Mining Co. 
1720 South Bellaire St. 
Denver, Colorado 80222 

Mr. George G. Galey 
Manager-Market Development 
Amax Coal Company 
P. O. Box 967 
Indianapolis, IN 46206 

Mr. John R. Tel lm~nn 
General Manager of Sales . 
Mapco Coals, Inc. 
1800 So. Baltimore Avenue 
Tulsa, OK 7411g 

Mr. John P. Smith 
Vice President Marketing 
Peabody Coal Company 
)l N. Memorial Dr. 
St. Louis, MO 63102 

Mr. Richard J. Brooks 
Sr. Vice Pres. - Marketing and Sales 
Freel~n United Coal Mining Company 
300 W. Washington St. 
Chicago, IL 60606 

Hr. Michael K. Reilly 
President 
Zeigler Coal f~mpany 
2700 River l~ad 
Des Plaines, I t  60018 

i i  ,ii 
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EXHIBIT X-K 

I,~dzzel I ) .  ]Buzlk~ 
z ~  I)=e(=or 

• " . . .  

Aprll 14, 1982 

Hr. George S. Ga]ey 
Hanager-Market Development 
Amax Coat Company 
P.O. Box 967 
Indianapolis, IN 46206 

Oear Hr. Galey: 

tQ 

The energy and economic environment which we are experiencing these days has 
taken a heavy toT] on the v i a b i ] i t y o f  many synthetic fuel pro~ects and our 
Trt-State project has not been immune from these adverse conditions. 

As indicated by the attached Trt-State hem release the managing parSers of 
the project,  Texas Eastern Corporation ~d  Texas Gas Transmission Corporation, 
have decided they w i l l  postpone the development of the Trf-State S~mfuels 
Pro~ect. As a resul t  of th is  decision Tr i-State Intends, ef fect ive 
aune 7 1982, to cancel the Cooperative Agreement contracts with the United 
States Department of Energy and to reassess Tr t -S ta te 's fu tu re  level of 
ac t iv i t y .  The Trt-State project wiT] continue to regard the Geneva s i te  as a 
prime location for  a synfuels plant. A minimal level work e f fo r t  w~ll be 
ongoing with the objective of keeping the project active to the extent that  i t  
can be rapid ly reactivated. 

The e f fo r t  that you and your s ta f f  have put tnto preparation and presentation 
of your coal reserves as candidates to supply the p lant 's  coal needs, ts both 
recognized and appreciated, and i t  ts regret fu l  that  we cannot continue to move 
forward toward the development of a coal supply agreement at th is  time. A f i l e  
Is betng deve]oped to preserve the Information you have presented so that t f  
the Trt-State project is  reactivated we wf l I  hopefully be able to ptck up the 
coal supply program at the level to which t t  has developed. 

Once again, your  cooperation and Interest in the Trt-State Project has been : 
most appreciated. I f  you have any question~, about the project,  do not hesitate 
to phone ei ther myse]f or B t ] l  Scriber. 

Sincerely 

lli #i, IMS b 

xc: ~.  t t .  S c r i b e r  ! - - . . - - . , - -  1 
P.O. I~OX 2521 H ~ J S T O N , ~ 7 7 0 0 1  ~713) 759-4~-i 



3.5 FINES DISPOSITION 

One of the major findings of the large scale test of Illinois 
Basin coal conducted during the Fall of 1981 was that the 
Lurgi test gasifier equipped with a stirrer/distributor could 
tolerate only a minimal (less than 5%) level of coal "fines" 
(i.e., material less than 1/4 inch in size) in the coal feed. 
Since fines can be used in the plant's boilers, however, 
the "acceptable" level of fines for the Project was set by 
the amount of steam and electricity to be generated. These 
applications will require approximately 30% of the total 
Project's coal consumption, therefore a 30% fines level in 
the total coal used would be acceptable. Sinoe the mining of 
coal in the Illinois Basin generally generates from 30-50% 
fines, if Tri-State bought run-of-mine coal it could have 
a considerable level of excess fines. Following are a n~m~er 
of exhibits which discuss what was done to investigate and 
evaluate options for resolution of the excess fines 
situation: 

o 

o 

Exhibit X-L: Memos describing work program for 
determining preliminary solution. 

Exhibit X-M: Summary of coal suppliers' response 
to request for a "sized product" (i.e., coal which 
has a lower level of fines than run-of-mine). 

o 

o 

Exhibit X-N: Utilities contacted regarding 
purchasing excess fines or cogeneratingpower. 

Exhibit X-O: Possible arrangements with Big Rivers 
Electric Corp. 

o Exhibit X-P: Temporary decision regarding most 
economic solution to excess fines. 

3 . 6 COAL QUALITY PARAMETERS 

One of the major responsibilities of the Coal Supply Program 
was to insure that the plant was designed to gasify and 
handle the coal which the Project would end up using as its 
feedstock. The final decisions of feedstock were not to be 
made until mid 1983. However, a large portion of the 
coal-related design work was to be conducted during 1982. 
Therefore, estimates had to be made of the ul~imate qual~ty 
of the coal feedstock. 

Originally, an attempt was made to choose the coals which 
Lurgi tested (see Section IX - Coal Test Program) whichwere 
most similar to the 19 primary ~d secondary candidate coal 
reserves being considered as potential sources of feedstock. 
Then, design work could have been easily based upon the 

X - 15 
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EXHIBIT X-L 

TEXAS 
EASTERN INTEROFFICE CORRESPONDENCE 

TO: L . S .  Rathbun . - CO/DlV: Synfuels 

FROM: W.N. Scriber DATE: September 18, 1981 

SUBJECT: COAL FINES ALTERiIATIVES 

In order to either eliminate a situation "of excess coal fines at the plant 
si te or to arrive at some means by which to dispose of the coal fines once at 
the plant site~ a l i s t  of possible alternatives or remedies has been prepared. 
These alternatives are broadly divided int  ~_ .- : t iv i t ies at the coal mine i t s e l f  
Sat can be implemented to limit the quantity of fines loaded into the t~ans- 
porl~tion -'.ode, and activities at the plant site that Will provide for either 
onsite consumption of the excess fines or disposition of the fines at some other 
1 ocation. 

I .  Coal fines limiting alternatives in the mine or at prepara.tion 

A. Research and experiments are current ly  being conductedby 
several mining companies in which the tooth spacing on 
continuous miners is being varied. Pre_limina~ indications 
reveal that Wider tooth spacing reduces fines generation. 

B. 

C. 

Develop a supply agreement that  w i l l  al low for  separ~+.ie.'~ of  coarse 
and fine coal at mine preparation plant with the fine coal being 
sold to a third party. 

In a situation where Tri-State is supplied from'a multiple mine 
complex the supply agreement can be str-ctured so that Tri-State 
wi l l  take only coarse coal or at best a limited amount of fines. 

I I .  Al ternat ives for  disposal o f  f ines assuming a conventional mix of  coarse. 
and f ine coal received at the plant.  

A. Determine optimum level o f  f ines consumption by the gas i f i e r  
fo l lowing the large-scale coal tes t .  "Also detemine the quant i ty  
of  coal f ines that  w i l l  be consumed by steam and e lec t r i ca l  genera- 
t ion process . . . . .  ( ' 

m m 
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L. S. Rathbun 
September 18, 1981 
Page Tyro 

B. Evaluate po,er generating companies in the area as to the i r  
in terest  in purchasing excess f ines ei ther for  exist ing capacity 
or incremental capacity. During the next ten years an addit ion 
of 5,800 megawatts to present generating capacity is planned for  
the area. 

C. There are three other synthetic fuel plants in the area that have 
processes capable of taking a feedstock of coal f ines. Contact 
has been made with one. 

D. Excess coal f ines could be consumed onsite to provide export sl~bam 
for  sale. 

E. A cogeneration project ~rith one of the power companies to use the 
excess f ines for  e lect r ic  power generation and sale. 

F. 

G. 

H. 

A br iquett ing or pe l le t iz ing process for  the excess f ine coal 
provide a means in which the product can be consumed in the gast f ier .  
Lurgi, Inland Steel and FHC al l  have experience in these processes. 

Use of one or more gasi f iers such as the Koppers Totzek or i/esttnghouse 
gas i f ier  that vri11 accept a large precentage of fines in the feedstock 
mix. 

A coal s lu r ry  pipeline is current ly planned to cross Kentucky in 
the Tr i -State area. Contact ~ i l l  be made v~th th is  pipel ine group 
to determine the i r  interest in transporting addit ional f ines. 

These alternatives ~11 have to be evaluated as to the i r  respective technical 
f eas ib i l i t y  and economic merit  and in preparing th is evaluation several bastc 
questions must f i r s t  be ar~wered. The fol lowing items are some of the question 
that w i l l  need to be pursued: 

0 Price d i f fe ren t ia ls  of coal that has a minimum fines content versus a 
run-of-mine coal mix. 

0 

0 

0 

0 

Price d i f fe ren t ia ls  that may resul t  from a requested mining technique. 

Quantity of f ine coal cons~nption by the gasi f ters.  

Quantity of f ine coal consumption for  steam and power generation. 

Establishment of contact and discussions with various th i rd  parties to 
provide addit ional information and/or interest  in t he i r  respective areas. 

• "* ~., m ~ mlUi rJllllEMlli~ 


