
o Exhibit XVI-K: Prices used for "Western Coal in 
Western Location" analysis. 

o Exhibit XV~-L: Prices used for "Current January 
1982" analysis (these reflect 
actual prices). 

3.4.3 Prices Forecasts By Others 

No price forecasts other than Chem Systems' were commissioned 
for the Tri-State Project. As mentioned eeTlier the Chem 
Systems prices were outdated even prior to ~ublication and 
were in serious need of revision. 

As part of their Study 27, Fluor commented on the Chem 
Systems forecasts and unofficially compared them to their own 
view of prices. Attached are two exhibits which document 
this exercise: 

o Exhibit XVI-M: Fluor's comments regarding the 
Chem Systems price forecasts. 

o Exhibit XV~-N: Tri-State's comparison of Fluor's 
forecast and the  Chem Systems 
forecast. 

3.5 SALES EFFORTS 

Attac~ed as Exhibit XVI-O is the general plan for marketing 
the original products of the Project. As discussed in 
Section 2.0, only prelim/,dry efforts had been expended on 
implementing the sales plan. 

specific discussions were held with the following companies 
on the following products: 

o SNG: Texas Eastern and Texas Gas (see Exhibit 
XVI-P). 

o Sulfur: Texasgulf Chemical Co. (see Exhibit 
x v I - Q ) .  

o Crude pheno l s :  Merichem Company (see E x h i b i t  
XVI-R). 

3.6 TRANSPORTATION OF PRODUCTS 

Only preliminary plans and analyses had been made regarding 
the storage and transportation options available to the 
Project. The following exhibits document the work effort 
which was conducted: 

XVI- 17 
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EXHIBIT-L 

TEXAS 
EASTERN 

TO: 

FROM: 

SUBJECT: 

J. M. Hossack ~ /  

W. N. ShOff ~ " ' - -  

January 1982 Product Prtces 

INTEROFFICE CORRESPONDENCE 

CO/DIV: Synfuels 

DATE: March 15, 1982 

As you requested, I have compiled a ~able of Gulf Coast and 
I l l i no i s  Basin product orJces for January 1982. 

The prices are based on posted Gulf Coast contract prices. I l l i no i s  
Basin netback prices were calculated by adding Chem Systems' 
transportation di f ferent ia ls between the Gulf Coast and the 
I l l i no i s  Basin to the Gulf Coast prices. (Exhibit I ) .  Where 
there is no netback value, Chem Systems has determined no 
price difference between the Gulf Coast and the I l l i no i s  Basin. 

WNS/ca 

xc: L. S. Rathbun 

• ,, , ,  m 
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Exhibit I 

ILLINOIS BASIN NLr~ACKS 

I l l i no i s  Basin Netback Analysis = Gulf Coast Price + Chem Systems' Netback 
adjusted f o r  i n ~ a t i o n  ( l ~ r s . )  

C~sol ine: Gu l f  Coast Pr ice + 1 . 7 t / g a l l o n  
1.04 + 1.7¢ = 1.057 S/ga l lon  

Diesel Fuel :  Gu l f  Coast Pr ice + 1 . 7 t / g a l l o n  
.g7 + . 0 1 7  = .g87  S/ga l lon  

Je t  Fuel: Gu l f  Coast Pr ice + 1 . 7 t / g a l l o n  
1.01 + . 0 1 7  = 1.0Z7 S/ga l lon  

Prooane: Gu l f  Coast Pr ice + 2 . 2 7 t / g a l l o n  
44 + 2.3 = 46 t / g a l l o n  

Naphtha: Gu l f  Coast Pr ice + 1 . 6 t / g a l l o n  
gA + 1.6 - 96 t / g a l l o n  

Isobutane: Gulf Coast Price + 1.13S¢Igallon 
52 + 1.135 = 53 ¢Igallon 

Butane: Gulf Coast Price + 1.135¢Igallon 
46 + 1.135 - 47 ¢/galloll 

Ammonia: Gulf Coast Price + Sl l l ton 
iSO + I I  = 161 S/ton 

Sul fu r :  Gul f  Coast Pr ice + S l l / t o n  
128 + 11 = 139 S/ton 

Phenol: Gu l f  Coast Pr ice  + 3 .Z¢ /ga l lon  
32 + 3.2 = 35 t / l b .  

WNS 
O3/15182 

,( 

{ " ' - ' - - I  ,m Imp~m~ u 1~ol mms~mmmC~ m 'llmUl 
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Actual ~anu~ry 1982 
Product Prices 

Units 
Gulf Coast/lllinoi s Basin Netback 

($1bnit) BtulUnit {$1mmBtu) 

Gasious Fuels 

I. New Gas (Incremental- 
Delivered) mcf $ 4.07 1.020mm $ 3.99 

2. Average Gas mcf 3.11 1.020mm 3.05 

3. Decontrolled 
(Btu eq of #6} mcf 4.50 l.D20mm 4.42 

Liquid Fuels 

5. Domestic Crude bbl 34.00 5.Smm 5.85 

6. Foreign Crude bbl 35.60 5.Smm 6.12 

7. Average Crude Oil bbl 34.62 5.Smm 5.96 

8. Fuel Oil (#6, Low Sulfur) bbl 28.50 6.4mm 4.42 

9. Fuel Oil (#2) bbl 40.74 5.Smm 6.99 

10. Gasoline (Premium Unleaded) bbl" 43.68/44.39 5.25mm 8.32/8.45 

11. Diesel Fuel bbl 40.N/41.45 5.6mm 7.27/7.40 

12. Jet Fuel bbl 42.42/42.84 5.7mm 7.44/7.52 

13. Methanol (Fuel Grade) ton 81.3 18.3n~I 4.42 

1~. Chemical Methanol gal .52 64,800 8.03 

15. Propane gal .44/.46 91,500 4.81/5.03 

16. Nz~htha gal .94/.96 128,500 7.34/7.47 
17. Isobutane gal .52/.53 94 ,600  5.49/5.60 

18. Butane gal .46/.47 103,000 4.46/4.56 

Chemicals 

19. Ammonia ton 150/161 19.4n~ 7.736/8.45 
20. Sulfur ton 128/I39 7.6mm 16.94/18.29 

21. Phenol lb .32/.35 75 ,800  4.22/4.62 

Coal 

22. Kentucky #9 Minemouth ton 30.00 20.8mm !.44 

23. Powder River Mine~uth ton 7.00 16.6n~. .42 

Note: Netbacks are calculated based on Chem Systems' differentials 
between l l l i r~ is  Basin & Gulf Coast prices. 

',,INS 
03109182 
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TRI-STATE SYNFUELS COMPANY 
IndirK~ C~aJ L i~fact i~n Plen: 
Wes~wn Kentucky 

4. I.i Task B - Review Produc~ Pricin~ Basis 

EXHIBIT XVI-H 
(Fr0m F l u o r  S~udy 27A) 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Contr~t 83~04  

~e~is~xcz 3 
Decembe: 21,  1981 

Zntroduction 

The information contained in T.his section was prepared ~ provide 
Tri-S~a~e wi~h Fl~or's curzenE views on present and ~ l~r£ces foe 
the pzodu=Ls  ~o he produced by l~he Tri-S~a~e Synfuels Pro~ec~.  F o r e -  
casein% prices in 7.he changing environmen~ T.hat exists today is quite 
difficulE and  i~ is su~Jes~e~ T~uat ".-he infozmation supplled be used 
only for 7~e purpose of geme~ ,,,1 comparison wi~h more detailed s~udies 
prepared by the Tri-Sta~e Synfuels marketing consultant. In cases where 
r/~re may be laz~e differences of opinion, ~ ~ i S ~ s i o n  is 
rec~e~ended. S i n c e  t h e s e  fo~ecas~ . s  were prepared in a v e r y  s ~ r ~  
period of tiwe, ~hey ~eflec~ in mos~ cases ou~ hes~ judgment ra~he_T 
7J~an rigoz~s a ~ a l y s e s .  

Approach 

The follow~--ng general appzoach was used co forecas~ ~he synfuel prices 
for Tri-S~ate. The 3m~tuc~s were separac~ into t~o groups : 

i. Fuel produc~s which mus~ disp18ce fuels derive~ fE~ oil and 
natural gas (Tables 4.1.I-I t.hru 4.1.1-6). 

2. Ocher mis¢ellaneous minor-quantit-f products (Tables 4.1.1-7 Tlaru 
4.1.1-9). 

T~e primazy forecasting effor~ was spen~ on the fuel product~ since 
~,.st generate m~s~ of ~he Eevenues. The follo~in~ ~les L~e attached. 

T~e~. 

4.1.I-I 
4.1.i-2 
4.1.i-3 
4.1.I--4 
4.1.i--5 
4.1.i--6 
4.1.1-7 
4.1.1--8 
4.1.i--9 

S m m a : ~  o f  E x ~ g  F u e l  P r i c e  Sche4u2~ 
~ t  A v e : a g e  F u e l  l ~ c e s  
Compax i son  o f  Z x i r . ~ g  F u e l  P r i c e  S c h e ~ e  v i ~ h  C u z : e n C  F u e l  P r i c e s  
Base  Case  P r i c e s  - • V a ~J~ t i c m  f~om 
S y n f u e l s  ~ u ~ i o n  ~ n ~ i a l s  
S y n f u e l s  P r i c e  Ranges  
Onhe:  M i n o r  Proau~=s - Ex~s-c ing  Pc ' i c e  Scheau le  
(Yche= ~ l~ :~ucT.s  - Posr~Lhle P r i c e  l ~ n ~  
P o s s i b l e  Rea l  Esca. la~i~ms - D e v i a ~ . ~ n  £ ~  Gene ra l  Tmf la t~ ion 

d 

effo~-~ was made t.o ~ t o d a y ' s  p r i c e s ,  v i t ~ . n  ~be  r e s ~ . ~ a i n C s  o f  
r i m e  a 2 ~ .  P l a ~ t . s  O i l ~ a n  was u s e d  f o r  mos~ o f  ~ ~ l e - ~  

p r i c e s ,  and  ~ Cbemica2  MaxY.e~.ing Re~:~- tez  was ~ f o=  n o ~  o f  
• he  m ~ s c e l l a n e e u s  p z ~ l u c ~ s .  Hc,dever ,  w he r e  s p e c i f i c  k n c ~  o f  
p ~ c e  s ~ r u c ~ e  f o r  a l ~ : d n c ~  was a v a i l a b l e ,  ~ a ~  knowledge was a p p l i e d  
co cu.~zen~ and  £ o r e c a s ' c ~  p r i c e s .  L i s ~  p r i c e s  m u s t  be  u s e d  b - i ~  c a ~  



TRI-STATE SYNFUELS COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
I.dire¢l: ~ LiCluefacdon Plant Corrtrac2 835504 
W~Irn Ke~cky R~visio~ 3 

December 21, 1981 

4.1.1 Task B - Review Product Pricing Basis (Continued) 

for a major synfuel produc~. For example chemical methanol is now 
selling for from 50 to 60~/gallon, even though i~s published list =rice 
remains at about 75C/gallon. The Tri-State price structure was escala~ 
one  and one half years, analyzed, and compared to today's prices. A 
base price was then selected for each producn. I~ is suggested ~ha~ ~he 
price schedule shoul~ sCa,-t with today's prices rather ~han an obsolete 
1980 price. Tables 1 through 3 show the results of the above analysis. 

The Table 1 summazy of the Tri-State price schedule indicates i~s 
relationship ~o the reference ccude price furnished. Z~ appeats that 
either the c~ude price is off, or ~he products do not bear th~ expected 
relationship ¢o crude oil. If the percentage variations of refinery 
products were this high above c r u d e  cost, refinezy margins would he 
higher ~ exists today. For example, gasoline is not selling for 
half ~gain more Chart crude value. The crude and natural gas prices 
appear to be quite low. 

On Table 2, the cuzTent average fuel prices of ~c~ay show a more nearly 
T~adit.ional relationship to crude. Natural gas has not been included on 
~his ~ab!e since its price probably varies more than any other fuel. Also, 
the price is specific to the purchasing company, its locations: and its 
specific problems. Another ~pproach is taken for S2~G forecasts, as will be 
explained late. The forecasting of refinery pro~uc~ prices is a 
highly refined approach. Many forecasts describe the relationship of 
individual refinery p=oduc~ prices to a Composite Prc~uc¢ Worth, which 
is equal to the ¢=ude cost plus ~he gross refinery margin. Time aid not 
permit such an evaluation, which would furnish different results for 
specific refineries, lnstead, all fuel prices were rela~d ~o crude 
prices, with some pas~ experience as a g u i d e .  

The Tri-State price schedule is compared with ¢urcent prices in Table 3. 
lu ¢ux~ent price rankings, the T r i - S t a t e  s-.hedule appears generally higher 
than today's prices, except for jet fuel. Zsohu~ane ap_=eers ¢o he priced 
exce1~ionally high. The current prices shown were used as Base Case 
prices on Table 6~ 

Since forecasts ate so difficul~ t~day, it is not wise ~o~eva!uate a 
p=ojecn on only one set of prices- Also, synfu~is have an unusual 
feature since generally they may be substituted for a number of ~ifferent 
fuels which have wiaely varying prices, market quantities, ~nd market 
characteristics. Tables 4 rJITough 6 show the aevelopment of ranges for 
risk analysis, however, the high range may he ~ust as real as the base 
price. For example, medium BTU gas a n d  ~G can substitute for distillate 
at a higher price, jus~ as easily as for nat-~cal ~as. 

I L'E ~ I~IS=L~'SIJII~ OF UI"~Ii| ~ I 
| 
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TRI~TAT'E SYNFUELS ~OMPANY 
Indinlct C.mll L~clu~r~'z~ Flint 
Wm'm'n Kem~.ky 

FLUOR ENGINEERS AND C O N S T R ~  IMC. 
C o , m ~  m 

4.i.i Task B - Review P=oduct Pricin~ Basis (Cont inued)  

Aclctit iona/ processing is often required co up~=ade a synfu~1 for a 
highex pzlc~ mazk~t, but the c=s~ appears generally ~ be zecovezable 
if the upgzaded product is f u l l y  suitable in t h e  ~Lz'kell~. A voz~ of 
taut-ion is appropriate l ~ r e .  The pEices shown aze es'cilMrr, e~ ~o he plant -~ 
fen=e prices. The costs of sales, txanspoz~aT.ion, storage, ~Ls~TibuT.Icm, 
and ~ubsti~on in fuel mark,s varies between s3~fuels and can vary 
between the synfuel and ~h~ p=od~ =eplaced. For exa=ple, ~aol 
r e p l a c i n g  q a s o l i n e  w i l l  have s u b s t a n t i a l  a d d i ~ i ~ a l  markm~u~g and 
new infrasT_vu~u~e costs. F ~  ~ ~is~illate m~zke~8, ~.ha~=l will 
have s u b s t a n t / a l  ~ k e ~ . t n g  cos~..s, bu~ ~ ~honld be lower  t h ~  f ~  
gasoline repla=emen~. Bo~h ~a~ke~s axe wi~ely s=a~T~red, zaT.he.E than 
large and concen~.=ated uses. ~s~ of ~he me~l fuel markings ~= no~ 
exis= ~ay, and must be aeveloped. An ana1~sis o f  ' ~ t w ~  ~ k ~ i u g  
costs beyond the plant fence is a necessary subsequent s~ep to 
analysis. 

Tb~ current (base case forecas:) and a long te:m p:£ce ~ e ,  
relative ~ crude, are shown in Table 4. Such vaziaT/ons, when flnallze~, 
can be used as a check in evaluating escalations or i~ appl~i~g price 
cycles ~o for~:as~s. A lis~Lng of ~he potential fuel replace~en~.s possible 
for each synfuel is shown in Table 5. These substitutions can be used 
establish ranges. Table 6 shows ~he end result of ~ p~ice range ana1~is. 
The fuels which can be ~eplaced aze firs= deCezmined. The high, base. 
and low p_--ices ~.l~en a~e c l e ~  as  c o m p e ~ c i v e l y  e q u ~  co  c l ~  f u e l  
substituted, for s~mplicit~. Fo= example, S~G can ~ t ~ e  foz disT.illa~ 
or natural gas, and it has no possible sale gr~:e ~ these two £~els. 
Ano~he~ word of caution is necessary, since ~he synfuel may D~ed ~ be ~oI~ 
ini~ially below T.he market value of ~he ~t~T~e~ Enel ~o p~n~T.Ta~e T~ 
market. 

Othe: pluses a=d minuses ~ synfuel I~ices which mus~ be consi~ a~e: 
efficiency changes, cost diffezences, ease of use and convez~i~, ~c¢. 
These price sb/f~s ~eed to be evaluated as pare of ~he ma:kmt analysis 
recoa~ended pzeviously in this aiscussi~. The h~Lis of ~ za~ges 4~ 
Table 6 are explained in ~he ~e. These ranges =a~ he used wi~h a~ 
economic DC~ model ~: evaluate upside and 4ownsiae price potentials. Zt 
can be seen tha~ ~ base p ~ i = e s  exe o f t e n  s~ rded  ~owazd high ~ low, 
and ~ is an indi:an£ou of p r i c e  r i s k .  

Since gasoline, methanol, and S~G are prise ~ i  product posslhili~ies, 
some cm~=mts on the price =auges for ~hese proeucns are i~zT~nt. 

S y n n h e ~ ¢  c o a l  d e r i v e d  g a s o l i n e  shou ld  s u b s ~ i t - ~ e  a i ~ e ~ l y  ~ r  p e ~ z o l e m  
d e r i v e d  g a s o l i n e  u n l e s s  ~ m e  q u a l / ~ y  problems a r i s e .  A l ~ z n a ~ e l y ,  i t  
can serve aS a blen4/ng s~ock. A Clean Air Ac~ waive~ fz~m The EPA 
be necessazy. 
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TRI-STATE SYNFUELS COMPANY 
IndirKt C~ai Liquefaction Plant 
Wmt~m K~mtucky 

FLUOR ENGINEERS AND CONSTRUCTORS, INC~ 
Contract 835504 

4.1.1 Task B - Review Product Pricin~ Basis (Continued) 

SNG can substitute for any liquid fuel (as can medium BTU gas in many 
applicaC/ons), or it can substitute for natural gas. If the SNG can 
be blended wi~h natural gas (a review of recent courn decisions in 
regard is appropriate), theoretically it could replace the incremental 
highest priced gas. So the ~igher of the distillate oil or T~e 
incremental gas should provide the best market price. A review of 
the J o i n t  Ventuze Company's specific gas cost.s, average and incremental, 
s ~ o u l d  he  helpful. The ]base price should at least he equal to "P..he 
a v e r a g e  g a s  cost at the point of entzy to the pipeline system. 

Methanol should be a premium fuel, and it is questionable whether it 
can he produced at a low enough cost to compete in the residual or 
nanural g a s  markets. It should c o m p e t e  i n  the distillate a nd  gasoline 
market~. In ~he gasoline market, s~me believe that blending into 
gasoline may be necessary as a first step for market penetration rather 
than i00 percent substitution for gasoline. Zf so, a co-solvent of 
higher alcohols and o¢/~er additives may be required. If T-~ese c~-solven~s 
and additives are higher priced ~ gasoline, they affect the methanol 
price requi~ed for economic gasoline blending. Engine modifications 
may still be required for blends and revised engine desi~s may he best 
for i00 percent alcohols. A EPA Clean Air Act waiver should be necessary 
t o  u s e  alcohol in v e h i c l e s .  

The hes~ price possible for methanol ~uld be small blended quan~iT/es 
into gasoline Where the methanol perfozms identical to pu~e gasoline. 
If engine modifications are not required, *.hen ~he methanol is theoretically 
equal to gasoline price on a volume basis. This is shown as T~e high 
range for methanol in Table 6. It is questionable that such a price could 
be ma/~tained fo= a ions time, and it may be difficult ~o sell methanol 
at widely vazying prices from one plant, due to c~eV.itive forces. The 
menhanol base anS low prices are the only prices on the table where a 
competitive =eduction has been included as c~mpared to the fuel replaced. 

The other minor-product price schedules are evalua~ and compared to 
current prices in Table 7. Table 8 indicates possible ranges for 
these products. 

T a b l e  9 shows t h e  e s c a l a l - i o n s  used  i n  t h e  e x i s t i n g  p r i c e  s c h e d u l e ,  
and shows f o r e c a s t s  w h i c h  axe d i f f e r e n t  f r om t h e  e x L s ~ i n S  s c h e d u l e .  The 
b a s i c  approar.h f o r  T.he f o r e c a s t s  i s  a g e n e r a l  r e a l  e s c a l a t i o n  o f  2 o r  3 
p e r c e n t  f o r  o i l  l~O~uct .s  as ¢~=pa=ed t ~  c o a l  and o~her  o p e r a t i n g  c o s t s .  
The r a ~ . i o n a l e s  i n v o l v e d  a r e  ~ a e ~ a i l ~ d  f o r  ~J~s ~ i t t e n  ~ i s c u s s i o n ,  
a n d  s h o u l d  he  h a n d l e d  v e r b a l l y .  The b e n e f i t s  o f  c h a n g i n g  e s r . a l a T / o n s  
each five years is ques~.ionable. 



TRI-STATE SYNFUEI.S OOMPANY 
Indinlct Cold Li(: lUeta:l~ Plant 
Wemwn Kmt-,: lW 

FLiJ~R ENGINEERS AND CONSTRUCTOI~. INC. 
Comn= O3SS~ 

4.1.1 Task B - Review Product Pricin~ Basis (Continued) 

Othez ~ket possibilities axe= 

I. Produce medit~ BTU gas f~r local industries or elecTArlc u~ili~.les 
and reduce pumchases of hlg.~er priced incremental nat~xal gas foz 
the pipeline system. 

2. Small syngas sales ~o chemical cc~panies or 8mmonia plan~s. 

3. FuEure produc~i~ of CO 2 for oil field enhancansnE. 

These mazke~s have promising cost v.~s prime l~enT.ial. 



TABLE 4.1.1-I Rev. A 

SUI4HARY OF TRI-STA~ FUEL PRICE SCHEDULE 

$ 1980 ~ri-State 
Price Schedule 

~nnual Real ** 
• Eecalaklonw 80-85 

A 
T r i - S t a t e  

J a n  1982" P r i c e s  

1982 P r i c e s  - 
% V a r i a t i o n  
From Crude 

*With I-1/2 years of real escalation plus 9sneral inflation. 

**General Inflation - 8,94 for 1980-81 and 7.8t for 1981-82. 

,,j J UU Ill IllSCtOIUl[ I i  II[KIII OIIM 
I I  tUIJlC111t IHi IlllII~IH)M IM II41 

| III1 IQI rAC~ M 1111 1141441 f f  11111 IItIMIIT 
L I I I I 

ISOBUTMIE 11.20 5.5 13.66 +123 

GASOLINE 7.61 5.5 9.28 -~52 

NAPIITIIA 6,80 7.1 8.48 +38 

JET PUBL 6.36 7,5 7.97 ÷30 

DIESEL 6.08 7.3 7,60 +24 

PROPANE 4.89 9.4 6.28 +3 

REFERENCE CRUDE 4.86 7 • 7 6.11 - 

FUEL Oil,  4 . 8 6  6 .1  5 .98  -2  

NATURAL GAS 2.59 14,4 • 3.55 -42 
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T~.BL8 4 . 1 . 1 - 2  

CURREHT AVERAGE FUEL PRICES 

C u r r e n t  
$/.nL ~ .~J /e .L  $/m4 wru* 

G~SOLI.e 44 .50  5 .2  8 .60  

JB? FUeL 44 .50  5 .4  8 . 2 0  

~APII?XA 39.60 5 .2  7 .60  

NO. 2 FUEL OIL 42 .00  5 .6  7 .50  

DIESEb 40 .70  5 . 6  7 .30  

CRUDE 3 5 . 0 0 * *  5 . 8  6 . 0 0  

I8OBUTANE 25 .20  4 . 2  G.O0 

PROPANE 18.92 3 . 8  5 .00  

FU~/, O I L  27 .70  6 .1  4 . 5 0  

NA'IqJRAL 6A8 (SEE IN, IO OH ~J~L~ 6) 

*Rounded t o  c l o s e s t  100 

**Approximate  low end h i g h  fo r  c u r r e n t  p r i c e s  i s  830 and $40 pe r  BBL. 

J t l  

J UM x ,,mu,m If .ram em | 
| IS MIOKL'I l0 IN8 msM~lJm 0N NM 

J mum earn Iv lm lu l l  g HaW anmw 
|11111 

t V a r i n t i o .  
From Crude 

443 

437 

+27 

+25 

+21 

- 1 ?  

-25  



A 
TABLE 4 , 1 . 1 - 3  R e v . L ~  

COMPARISON OP TtI-STATB PBICE SCIIHIMJI'.E 
HITil CURRENT PRICES 

,~/~ .T. 

A 
J a n  1992 ~ l - 6 t a t e  c u r r e n t  C u r r e n t  P r i c e s  

P r i c e  S c h e d u l e  P r i c e s  H l nus  T r ~ - S t a t e  Bchedule  

GASOLINE 9 . 2 8  8 . 6 0  - O. 68 

JET FUEL 7 . 9 7  8 . 2 0  0 . 2 3  

N&PIITll& 9 . 4 0  7 . 6 0  - 0 . 8 8  

DIESEL 7 . 6 0  7 . 3 0  - 0 . 3 0  

CRt . )B  6 . 1 1  6 , 0 0  - 0 . 1 1  

ISOBW~A~IE 1 3 . 6 6  6 .  O0 - 7 . 6 G  

PROP/~J4E 6 • 28 5 .00  - 1 .28  

FUEL O I L  5 . 9 8  4 . 5 0  - 1 . 4 8  

t . _ _ - -  



f 

GASOLINE 

JET FUEL 

NAPIfflIA 

DIESEL 

NO, 2 FOE[, OIL 

[SODUTANE 

CRUDE 

PROPANE 

FUEL O]h 

Cur rent  

44] 

427 

421 

425 

-17 

-25 

TABLE 4.1.1-4 

BASE CASE PRICES 
VARIATION FROH CRUDE 

,Ix)n 9 Term,, Trend 

4 )O 

425 

420 

+15 

412 

~iO 

- iO  

-15 

L _ _ _  



S.S.S.S.S.S.S.S.S.SV n £u e 1 

SHG 

GASOLINE 

NAPHTIIA 

DIESEL 

PROPANE 

FUEL OIL 

CREOSOL5 

CREOSOTE8 

FUEL HETilANOL 

SYNGAS 

InG 

TABLE 4 . 1 . 1 - 5  

SYNFUELSSUBSTITUTION POTENTIALS 

Potential 
Fuels Replaced 

Distillates, Residual, Hatural Gas 

G a s o l i n e  

Reformer Feed 

~e t  Fue l  

D i e s e l  

Propane 

Ho. 4, 5, or 6 (low sulfur) 

Same 

Same 

G a s o l i n e ,  D i e s e l ,  D i s t i l l a t e s ,  N a t u r a l  Gas~ Res idua l  

Gas /Oi l  Feeds tock  Syngas 

D i s t i l l a t e s ,  N a t u r a l  Gas,  Res idua l*  

*Condi t ions  may be l i m i t e d  f o r  eaoh specJ . f i e  r e p l a c e m e n t .  

I 0.  on Dnm.u~ or .K .  mJ j 
Is sumlLu II I~ llzstilc.oN H vzlZ 



? A n l ~  4 . 1 . 1 - 6  

BYNFU~L8 PRICE RAHGESf JAH ~1982/HH BTU* 

(ROUHDEDS~O H E ~ S T  10¢) 

PRODUCT 

G4SOt,][HE 

JET FUEL 

HAPlfflIA 

DIESEL 

CRUDE 
(?hLe range  Ls 
not  used In p r oduc t  
r ang , )  

IIIGll 

10.30 
Ga8o. + 2Ot 

Base seems high 

8.60 
BaN Gaso l ine  

8.60 
Base G a s o l i , e  

6.90 

BASE 
• CIIAHGB (Cur ren t  Avg. P r i ces )  

+20 8.60 

- 8 .20 

+13 7.60 

+18 7.30 

+15 6.00 

tCItANGE 

-12 

-12 

-9 

-10 

-15 

LOW 

7.60 
Haphtha 

• 7.20 
Crude +25t 

6 .90  
C[ude +15t 

6 .60 
12 0 Crude ÷10 

5.10 

ZSOBU?AHE 

PROPANE 

6.60 
C~ude + lO t  

6 . 0 0  
Crude 

+ I0  6 .00 -a  

+20 5.00 -10 

5.50 
Propane +10t 

4 • 50 
75t  o f  Crude 

I I I i  II I P ; ~ l |  il IINII l i l i  ] 

i , i i 



- 1 

'I'.4B l ~. 4 . 1 . 1 - 6  

COk'TIHUED 

PUEb Oil+ (SWEL'T) 

14ETIG~OL 

HTGX • CllRNGE 
5 ,40  
90• o f  Crude +8 

1 6 . 6 0 ' * *  +127 
Base  Gaso. B l e n d  - V o l ,  B a s i s  

BKSZ 
(CURRERI' AVG. PRICES) • CllAHGE 

5 . 0 0  - 2 4  
83•  o f  Crude  

7 . 3 0  
Bass  Gaso .  15•  on BTU B a s i s  

SNG 7.50 **  5 .50**  
No. 2 O11 Replacement +36 lnerem, cu. f t .  cost -18 

LOW 

3.80  
Base-15% I f  lmpur. 
p r o b l e m  

7 .10  
Base Xo. 2 Fue l -5•  

4 . 5 0  
~vg .  C o s t  ~ a s i s  

* A r e d u c t i o n  may b e  n e c e s s a r y  f o r  i n i t i a l  c o m p e t i t i v e  m a r k e t  i n c e n t i v e  - s ay  l o t  l e s s .  
, ,  G u e s s t l m a t e s  - e q u a t e  w i t h  c o s t  o f  i n c r e m e n t a l  p u r c h a s e d  c u . f t ,  r e p l a c e d  o r  a v e r a g e  

g a s  c o s t  - c o u l d  v a r y  w i t h  q u a n t i t y  t o  p i p e l i n e s .  
*** May n o t  be  a b l e  t o  s u s t a i n  t h i s  p r i c e  o v e r  l o n g  t e r m .  U u 14 OIS~IIIUtl[ O! l l lCl i  OAt+ I 

Is sul.cw II I , (  ItstRmt~ m w.l | 

I L  i i i  - _ - -  



T^ULE 4 -'-,!-~ Rev./3% 

01'IIER MINOR rI,~ODUCTS 
TJ~I-STR'I'B PRICE SCIIEDULE I 

$ 1980 T r l -S ta te  
Pr ice Schedule 

Annual Real 
E s c e l .  1980 to 85 

T r t - S t a t e  
Jan 1982 p r l c o ~ _  

$/Lb 

Plli3NIOL8 0.328 4.9 0.40 

II~rlWLEHE 0.223 6.9 0.2? 

HBK 0.317 5.O 0.38 

ACEI~ON£ 0.230 7.6 0.29 

IITGIIER KETONEfl - " - 
CRESOLS 0.53 0.4 0.63 

L~rlIN~OL 1 .105 5 . 5  1 .34  

PROPAHOL 1.105 5.5 1.34 

BUTANOl, 1 .105  5.5 1 .34  

PEN?MIOL PLUS 1 .105  5 . 5  1 .34  

ARITll. AVG. ALCOIIOL8 1.105 5.5 1.34 

CReOSOTES O. 7 7  3 • 0 0 • 91 

BULJPUR 93 2.9 110 

M4MONIA 180 4.2 216 

c o  2 1 . 6 o  0.7 1 . 0 3  

/ ~ 6 G e n e r n l Z n f l a t l o n - O . S t  f o r  19SO-Bland ?.O' f o r  1981"82- j ' ' * m ¢ ' m w u u ~ m  J 
• *H i t h  1-1/2 years of  r ea l  eeoa la t ion  p lus  general  I n f l a t i o n |  memmmuluu"mm"~'~=lzl i J - 

Current Avq. 
Pr ices 

O. 38 

0.25 

0.21 

O. 50 

1 .70  t o  1 .95  

2.90 

2.43 

1.20  

125 

190 



TABLE 4.1 .1 -8  

OTI~R MINOR PRODUCTS 
POSSIBLE PRICE RANGES 

Product  

%/L__~b 

PilENOLS 

~It£LIBIB 

MBK 

ACETONE 

HIGIIER KETONES 

~/Ga.___A1 

ETIIAHOL 

PROPANOL 

BUTANOL 

PENTANOL + 

CREOSOLS 

CBESOTES 

Assume no upside 
p o t e n t i a l  

0.40 
H i th  p lan t  shutdowns 

0,22 
Base +10% 

% Change Bas___ee % Chanv_ ~ 

0 0.40 -50 

÷60 0.25 -20 

m . m 

+10 0.20 -10 

2.10 +15 1.00 -15 
i l igher corn p r l ce  

(Base + 1 5 t )  

3.20 +10 2.90 -15 
Ba~e ÷|0% 

2.60 +10 2,40 -15 
Base +10% 

- ÷ 1 0  - -15 
Base 410% 

1.30 ÷10 1.20 -15 
Base +10% 

Low 

0.20 
P o s s l b l e  I m p u r i t i e s  

0 .20  
Fur the r  markeL s a t u r a t i o n  

0.18 
Base - 1 0 %  

1.50 
Possib le improvements 

(Base -15%} 

2.50 
Base -15% 

2.00 
Base -15% 

m 

Base - 1 5 %  

m 

1.00 
Base -15% 



m ~ .  

TABLE 4 . 1 . 1 - 8  CONTINUED 

Product  

Sis Ton 

SULFUR 

AMMONIA 

$/~cr 

°°2 

140 
Base ~ l O t  

220 
Base + 1St 

1.60 
I l l q h e r  o i l  r e c o v e r y  - 
s h o r t e r  d i s t a n c e .  

t Chancje Ba._._ae_ 

+10 125 
P r i c e  nov at  
h igh  cyc l e  

I Change 

-50 

+15 190 -20  

+33 1 . 2 0  -40 

Low 

60 
P o s s i b l e  o v e r s u p p l y  - 
Market 8v inqa (Base 
-50~) 

150 
Base - 2 S t  

0 . 7 0  
Lower o i l  r e c o v e r y  - 
l o n g e r  d i s t a n c e .  



TABLE 4 . 1 . 1 - 9  

POSSIBLe aemL eS(~A~TZoNS 
~l~141J~r, t I)EVXATIOH IPROH GEHERAL xtlFI~'I"lO". 

~X~.STA~ PRXCB scHeD.u~ ' POSSIBLE c ~ . ~ s  

eo-s_.E e5-9o 9o-9.___$s 95-2ooo' eo-9__o 91-.eyond 

FUEr, SUB6TITUTIOH 
ASSIJH~lOH BASIS 

w i 

FUBLS 

CO^L - UG3D. 1 1 1 1 
CO^b - Str IP 1 1 I, 1 
GASOLIHE 5.5 1.5 1.2 1.1 
js ' r  p~v.  7.5 1.7 1,5 1.2 
ttAPIITilk ?. 1 8.3 1.1 1.1 
D~esm~, 7 ,3  1.9 1. S 1.2 
CRUDE (RBIPEREHC'~) 7 • 7 2 . 2  1 .  ;2 - 
isoetrrAtr~ 5.5 o. 9 1.0 o. 9 
eROPAHI~ 9.4 2.9 0.6 2 . 3  
rUEr, ozb 6,1 3.S 1.4 1,2 
IQ~I'HAHOT, 4.0 6.5 1.2 1,2 
I;HG 14.4 7.0 1.4 1.3 
~IO 14.4 7.0 1.4 1.3 

o'rlmn, H n'+aO~ 
~.~NOLS 4.9 2.9 1.9 1.7 
I~'liYL1BHI~ 6.9 3.4 3.4 1.3 
mK S.o 5.7 1.S - 
ACZI~NI~ 7.0 1, S 1,3 1.3 
HIGHER K~'OH~8 . . . .  
~rlu~oL 5.5 0.9 1.0 0.9 
pROPAHOL 5.5 0 .9  1.0 0 ,9  
BUTAHOL 5.5 0.9 1.0 0.9 
PEHTAHOL + 5,5 0,9 1.0 0.9 
CRI~GOLS 0.4 "4.1 2.0 1.4 
CilF, OEOI'e-B 3.0 5.7 1.2 0.8 
SULFUR 2.9 3.2 2.5 2.4 
N~OHIA 4.2 9,6 0.9 1.0 
0)2 0.7 2.0 1.4 2.0 

OPBI~TIO~ 7 ? ? ? 

GEITBRAL XNFLM+IOH, 7 7 7 ? 

0 1 
-2  -2  

2 3 
4 2 
0 3 
4 2 

3 
0 2 
1 3 
2 3 Gasol ine  
2 3 D l s k l l l a k e  

10 3 Natura l  Gas 

0 2 
2 2 

-1 1 
m 

2 1 
2 2 
2 3 Cr de 
2 2 
1 1 
1 1 

-2 2 
3 0 

~- u.,'. ram.u,.,, o+,,m..,i ~(::rude 
2 3 I ssm,..umm~.,.,nJcv.,m.~ | 
0 0 / ll, OICll'£r,,IJiltmlMllllltlllllll'Mll J . 



EXHIBIT XVI-N 

TEXAS 
EASTERN I N T E F I O F F I C E C O R R ~ P O I ~ E N C E  

TO 

FROM: 

SUBJECT: 

Di str i  buti on* 
,o .5 

W. N. Shoff 

CO/DIV: Synfuel s 

DATE: february 10, 1982 

Co=parison of Fluor and Chem Systems' Price Forecasts 
for Product~ of Tri-State's Case "7R" 

Hal Spohn of Fluor has prepared a price forecast for Tri-State 
products (presented in Section 4.I.B of Fluor Process Study 27A). 
His forecasted growth rates have been applied to the 1981 current 
prices for products of 7R. These are presented for comparison 
with Chain Systems' marketing study price forecasts. U. S. Gulf 
Coast prices {Table IC C-I & 2 - Chem Systems), not Kentucky 
netbacks, are the basis for this comarison. 

Three tables are attached. Table I contrasts forecasted real 
growth rates. Table 11 is a comparison in constant do l lars  
(real growth). Table III adds inflat"on {current dollars) of 
9% in the Ig80's and 7% in the IggO's. Spohn's high and low 
prices in tables II and III were set according to the current 
price of substitutes for each product. These ranges were increased 
at the same growth rates as the average price for each product. 
S.~hn makes a distinction between SNG that is a substitute for 
natural gas and SNG that can substitute for distillate. Each has 
a different forecasted rate of gro~h. Chem S~tems does not 
distinguish between the two. 

Generally, Spohn predicts lower rates of growth than Chem System 
in the 1980's and higher growth in the 1990's. One thing must 
be pointed out, however, before these rates can be used for 
comparison: Spohn's gro~h rates are based on the I~ current 
prices. Chem Systems' growth rates apply to the lower 1980 base 
prices. Chem Systems' forecasted rates of grovth seem high now 
in 1982, but the country did experience high energy price growth 
in 1980 and 1981. 

As a resu l t ,  the 1985 forecasted prices of  Spohn and Chem System 
despite much different rates, are fa i r l y  similar. Only LPGs (iso- 
butane and propane) are subs tan t ia l l y  d i f fe ren t .  

ulRllPlmmt I m m  ~lulm~iml 
~ man lllml minnow ~ N  

i 



Distribution* 
February 10, 1982 
Page 2 

For 1985-2000: SNG, Gasoline, Phenol, and Crude Oil price 
forecasts are similar. Chem Systems' forecasted prices for 
LPG, Ammonia, Naphtha, and Fuel Oil are generally higher 
than the prices in the Fluor forecast. 

I f  fu r the r  information is  required, please advise. 

WNS/ca 
attachments 

*0. D. Adams 
P. H. Anderson 
M. D. Burke 
A. de Leon 
J. H. Hossack 
R. A. Jones 
M. N. Kelley 
L. $. Rathbun 

# J | ~ qmlt~.~ "~ 1~g~ i¢lnlC31i m II~ 
~ Im~r-,l~ i~" ~ Irilfl'IF ~ ~ _ 



I 

TABLE 1 

CIIEH SYSTEHS AND FLUOR ANNUAL AVERAGE REAL GROWTH RATES 
FOR PRODUCTS OF TRI-STATE'S CASE "IR" 

ChemSjst~ns 

80-85 85-90 90-95 95-2000 

SNG (Disti l late) 
SNG (Natura] Gas) 13.1 6.8 1.4 1.3 

Gasoline 5.5 1.5 1.2 1.1 

Naphtha 7.1 1.2 1,1 1.1 

lsobutane 5.5 .9 1.0 .9 

Phenols 4.9 2.9 ].9 !.7 

Sulfur 2,9 3,2 2.5 2.4 

~ o n t a  4.2 9.5 .9 1.0 

LPG (Propane) 9.4 2.9 .6 2.3 

Crude 011 7.7 2.3 1.2 1.5 

Fuel 0|1 6.1 3.5 1.4 1.2 

Fluor 

80-90 90-2000 

2 3 

10 3 

2 3 

0 3 

3 1 

3 2 

-2 2 

3 0 

0 2 

2 3 

1 3 

i ":'='-'::':-: ] ~ M I B  O i !  dg r ig id M I ~ I  
I I I t I 

gNS 
021O8182 



aid 

. j . /  

N'i.  
~;})J 

COtlSTANT ~LLARS 
(Peal Growth) 

FLIA)R' S 

• SHG (DISTILLATE}. ~IHI4BtU 
• * SHG (NATURAL GASI {/HHOtu 

GA~LIIIE (PREHIUI4 ~L . }  ¢/Gal 
tlOa| 

llAPHTIIA ¢/Gal 
IsoeUT~E ~lLb 
FflEHOI.S l/Ton 
SULFUR S/Ton 
AHHOHIA tlOal 
LP6 (PROP~E) Illibl 
CRIJO£ OIL ¢/Gal 
FUEL OIL 

¢//4Hetu 
5~ GA~)L1HE (pR~IUI4 UHL, ) (/Gal ~IGal 
NAPHTHA l/Gal 
150eUfAAE ~/Lb 
pHEHOLS I/Ton 
SULFUR $1fon 
AHHOHIA ~/Gal 
LPG (pROPANE) tt/Sbl 
CRUOE OIL (/oi l  
FUEL OIL 

tute for dist i l late 
,51(8 as sub~.';,~.ee'*~ for natural gas 
**SflG aS SUO~, . . . .  

1982 
CURREBT 
rRICE.___!_S 

550 
55O 
tO5 
94 
50 
38 

125 
190 
45 
34.90 
65 

TABLE l I 

CO~PARISOH OF FLUQR /~D CtIEH SYSTEH$ PRICE FORECAST FOR PRO~CTS OF TRI-STATE'$ CASE "78" 

. . . . . .  1985 . . . . . . . . . . . . . .  1990 . . . . . . . . . . . .  1995 . . . . . .  
L ~  Averaqe ~ lo._~ ~ _Hlqh Lo___w _w Average H ~  

477,5 563.7 795.9 527.8 C44.4 878.7 511.2 747.] 1,01; 
599 732.1 990.3 954.6 1,179.0 1,507.7 1,110 1,355.7 1,86 
99.8 112.5 134.8 110.1 124,2 148.8 127.7 144 11; 
65 94 1(~ 85 94 105 98.5 109 12; 
50.1 55.Q 72.1 ~9.? 76 83,5 73.2 80 8; 
21.9 41.5 25.3 48.1 28.0 53.2 
55.5 117.7 131.~ 51.1 105.4 119.1 56.4 117.4 13 

164 207.6 ?40.4 190 240.1 278.7 190 240.7 27i 
41 45 54 41 45 54 45.3 49,7 5~ 
31.20 37 42.30 34.40 40,90 45.70 39.90 47,40 5J 
55.7 68 gO.4 ;9.6 71.5 84.5 69.1 82.9 9] 

580 700 750 
123,3 132,6 140.5 
117.5 124.5 13l,S 
93.2 97.1 102.1 
38.8 45.3 50 
87.2 IU5.4 122.2 

211,3 339.8 355 
67.4 8Q.5 85,7 
40,85 45,70 48.48 
75 182 110.5 



In 

, o  

TABLE i [ 

COHPARISON OF FLUOR AND CHEH SYSTEHS PRICE FORECAST FOR PRODUCTS OF TRI-STAT['S CASE "7R" 

CUtlEnT 

SSO 
SSO 
106 
94 
50 
:)8 

125 
190 
4S 
:)4.90 
66 

. . . . . .  1995 . . . . . .  . . . . . .  1965 . . . . . . . . . . . . . .  1900 . . . . . .  L~__.~__ ~ 

477.5 $B3.7 79S.9 [~27.B C44.4 87B. 7 511.2 747.1 1,016,7 
s99 132.i 99o.3 964.6 1,119.o 1,6o;,1 i , i i 0  1,366.7 !,s63.e 
99.e 112.5 134.8 110.1 124.2 146.6 12;,7 144 172.5 
85 94 106 os 94 106 96.5 109 i-~z.9 
~o. i 65.0 72.1 =9,1 76 6:).5 ; ) .2  8o 81.o 
21.9 41.5 ,'5.3 4e.! 26.o $3.2 
56.5 II1.1 I)I.r,  51.1 105.4 119.1 55.4 i11.4 1:)/.5 

164 201.6 P4~. 4 190 240.1 ~78.1 190 240.7 279.1 
41 45 54 41 45 54 45.3 49.7 S0.5 
:11.20 37 4~.30 34.40 40.90 45.10 39.90 47.40 54.20 
56.7 69 co4 ~q.~ l l . S  84.5 69.1 62.9 9n 

. . . . . .  2000 . . . . . .  

708.5 666 I, 160.9 
1,296.4 1,564 2,160.6 

148 167 200 
114.2 126.3 142.5 
71 84 92.4 
30.9 58.7 
52.2 129.5 145.2 

190 240.7 276.7 
SO 54.9 65.6 
46.30 55. O0 62.80 
90. I 95, 1 113,8 

500 7OO 750 195 
123.3 132.6 140.S 148.1 
117.S 124.5 131.5 13B.6 
83.2 97. I I02.1 107.5 
38.0 45.3 SO 54.6 
87.2 IUS. 4 122.2 140 

211.:) 339.8 3SS 173 
57.4 60.6 85.7 90.7 
40.85 45.70 48.48 52.52 
75 102 110. S 118.1 

HNS 
02/08/82 



CURREHT DOLLARS 
1982 

CURRENT 
.FLUOR PRICES 

*SNG (DISTILLATE) ¢/HP~ Lu 550 
**SHG (NATURAL GAS) ¢/N48tu 550 

GASOLIIIE (PREHIUH UNL.) ¢/Gal 106 
flAPHTHA e/Ga I 94 
IS09UTJ~E ¢/Gai 60 
PHENOLS d/Lb 38 
SULFUR S/Ton 125 
AN, IONIA S/Ton 190 
LPG (PROPANE) (/G41 45 
CRUOE OIL SIBbl 34.90 
FUEL OIL clfial 66 

CHEN SYSTEHS 

SfiG c/l~gtu 
r~,SOLIllE (PRI~IIUI4 UNL.) c/Sit 
HAPHTHA c/f-* I 
ISOBUT&NE ¢lGa I 
PHENOLS ¢/Lb 
SULFUR S/Ton 
AJ4401iIA S/Ton 
LPG (PROPANE) ¢/Gal 
CRIJO[ OIL $/8bi 
FUEL OIL d/Gal 

*SflG as a substitute for d is t | l la te  
** 5NG as a substitute for natural gas 

TABLE 11 l 

COH~ARISOH OF FLUOR AHD CHEH SYSTEHS PRICE FOI~CAST FOR PRQCUCTS OF TRI-STAIE'$ CASE "TR" 

. . . . . .  1985 . . . . . . . . . . . . . . .  1990 . . . . . . . . . . . .  1995 . . . . . .  
L ~  ~ ~ Lo___~w Average ~ L o ~  

615.4 752.2 1,025,7 1,037 1,257,5 1 ,728,4  1 ,570 .2  2,041.3 
758.3 925.8 1,264 1,809.6 2,211.8 3,015 2 , 9 1 4 . 4  3,562.1 
120.6 145 173.3 217 244.3 292,7 348.8 393.4 
110.1 121,7 137.3 169,4 187.3 211.2 272.8 301.7 
17.3 84.3 92,73 136.2 148.6 163.4 200 218.3 
28.1 53.4 49.5 94.1 76.2 144.8 
13.5 153.1 171.5 103 214.8 240.5 158.6 330.5 

210.7 267 309,1 371.4 470.4 544.7 521 659.6 
53.1 $8,3 69.9 81,7 69.7 107.6 125.7 138 
40.19 47.60 54,56 67,75 80.35 91,94 109.12 129.40 
13.2 87.9 103.8 118 141.5 167.2 189.9 227.9 

769 1,478.7 2,220.4 
189.6 292.7 424.5 
180.7 274.0 397.3 
128.0 214.3 308.4 
59.7 135,5 151.1 

134.1 232.6 369,2 
325 749.9 1,072.5 
103.7 177.9 258.9 
62.68 100.86 146.45 

115.4 209,6 30Z.I 

2,7a34 
4,857 I 

411.t 
340,2 
?40. I 

37q 
764 t 
165.5 
148.0' 
26".3 

( 

, T 



1982 
CUlLItENr 
PRICE5 

55O 
S50 
106 
94 
60 
38 

125 
190 
45 
34.90 
66 

TABLE I l l  

COMPARISON OF FLUOR AND Ct1[14 SYST[M5 PRIC[ FO~CAS! FOR PROCUCT$ OF TRI-SIAT('S CASE "7R" 

.1990- . . . . . . . . . . .  19% . . . . . .  " . . . . .  
. . . . . .  ~ .HI_~_ . . . . . .  1985 . . . . . . . . .  Low 

615.4 752.2 !,025.7 1,037 1,267.S !,728.4 1,670.2 2,041.3 2,783.6 2,690 
758.3 926.8 1,254 1,809.6 2,211.8 3,016 2,914.4 3,552.1 4,857 4,094 
128.6 145 173.3 217 244.3 292.7 348.8 393.4 471.4 $62 
I10.1 121.7 137.3 169.4 187.3 211.2 272.8 301.7 340.2 439 
77.3 84.3 92.73 136.2 140.6 163.4 200 218.3 240.1 294 
28.1 53.4 49.5 94.1 16.2 144.8 117 
73.5 153.1 171.5 103 214.8 240.5 158.6 330.S 37~ 244 

210.7 261 399.1 371.4 470.4 544.7 521 659.8 164 131 
53.1 58.3 69.9 81.7 89.7 107.6 12S.7 138 165.5 193 
40.19 47.60 $4.56 67.75 80.35 91.94 109.12 129.40 14R.O~ 175.56 
?3.2 81.9 103.8 li8 141.5 167.2 189.9 227.9 ~6'J.3 306 

1,478.7 2.Z20.4 
769 292.7 424.1; 
189.6 274.0 397.3 

308.4 
180.1 214.3 151.1 
120.0 135.S 
59.7 232.6 369.2 

134. t 1,072.S 
325 749.9 258.9 

117.9 
!03.7 100.86 146.45 

302. ! 62.68 209.6 
1 IS. 4 

3,261 4,483 
5.736 7.823 

&34 7S9 
486 $48 
321 )S) 
223 
509 569 
925 i ,071 
212 2S5 
2O8.32 238.56 
367 434 

3,219 
599.1 
561.2 
43S. 3 
221.1 
$66,9 

1,513.9 
361.2 
211.35 
425.1 

HNS 
$ 02108/82 



EXHIBIT XVI-O 
PLAN FOR DISPOSITION OF TRI-STATE PRODUCTS 

J 
8 

B 
D 

o 

J 

G a s i f i c a t i o n  
P r o d u u t s  

Transportation 
and F u e l  
Produuts 

Chemica l  
P r o d u c t s  

Product 

SNG 
C02 
Sulfur 
~mmonia 
Phenol 
Naphtha 
Cresol 
Creosote 

I~ 
s o l i n e  
e s e l  

e t  F u e l  
ropane 
uel Oil 

I~ 
etone 
K 
thylene 
thane 
cohols 

1 

Disposition 

Sell to partners 
Sell for use in EOR 
Sell in the region 
Sell to auross-the-fenue urea or ammonium nitrate plant 
Sell in  the region 
Convert to benzene and sell in the region 
Convert and blend in gasoline poo~ 
Convert and blend in gasoline pool 

Sell to partners 

Sell in the region 
Sell in the region 
Sell to polyethylene producers 
t~onvert to ethylene 
BLend in gasoline pool 
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Case I-A: 

Case I-B: 

All  SNG is transported through a single gas pipel ine 
to the nearest point (M.P. 559.4) on TETCO l ine No. 1. 
SNG can e i ther  be physical ly transferred to Texas Gas 
through exist ing interconnections, or a paper exchange 
ceuld be arranged, 

As in a l l  cases, l iqu id  products are transported to the 
TETCO Princeton Terminal. 

This case is ident ical  to Z-A, except the SNG pipel ine 
is also routed to the Princeton Terminal along the same 
r ight-of-way used fo r  the products pipel ine. 

Case II-A: 

Case II-B: 

All  SNG is transported through a single pipel ine to the 
Slaughters Compression Station on the main Texas Gas 
transmission l ine .  As with Case I-A and I-B SNG can 
be e i ther  physical ly transferred or a paper exchange 
arranged. 

Liquid products are transported to the TETCO Princeton 
Terminal. 

This case is identical to II-A except the gas line runs 
first to the Dixie Compression Station, then by exist ing 
r ight-of-way to the Slaughters Compression Stat ion. 

Case III-A: 

Case IIt-B: 

This case uses two separate gas pipel ine sized to take 
equity shares of  SNG both north to ltTCO l ine  No. 1, and 
south to the Texas Gas Dixie Compression Stat ion. 

Liquid products are transported to the TETCO Princeton 
Terminal. 

This case is ident ical  to Case I I I -A ,  except i~mt each 
SNG l ine  is sized to al low f low of  100% of 51(G production 
in case one l ine  is shutdown. The higher f1~: rate would 
requ! ' ,  looping f t~a the Dixie Co=~ression Station to 
the $1=b~hters Stat ion, so that  i t  becomes less cost ly 
to run the pi&~.1ine directly ~ the Slaughters Station 
from the plant. 

Resul ~s 

The s ix  d i f fe rent  cases are compared in Table 1. Case I I : - A  is selected 

as offering the optimum c~i.tion of cost, syst~ ~liablli~, mrketing 

flexibility, and minimal enviro~ntal impact. This case would allow some 

flexibili~ in adjusting SNG relative fl~ rates to ~ and Texas Gas de- 

pending on system demand and peak load. This arrangement would also assure 

thdt  the baseload SNG production would not be t o t a l l y  shutdown as a resu l t  o f  

a pipeline failure or accident, l'ne capital investment, which is 1.3 times 

r ~,~ N ~ lkF ~ 

I ,==,~,===.mm,--,= I 
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CISl 
Y.~LIOOn 

A 

| 

Flov Rate Cost Per 
Line OIL, MHSCFD Length ' III le 

SNG 16 I)8 29.7 395 
(Vatce) 
Prod. I0 24,120 42. Z Zl7 

SNG 18 138 42.Z 377 
(Tetco) 
Prod. I0 24,120 47.Z 217 

TplI$ Eastern 
|oral Capital Sha~ of 

Cost Caplt~ Cost 
(|000-|9~) /IO00-19N! 

11,713 S.8~ 

. o  

15,909 7,955 

Comments 

Shortest SN6 route, bi t  requires 
two ROll' S, 

All SNG to letco Line No. I (TriM- 
..___re, llpreemnt or sp l i t  l a te r_ .  - -  

Sane as l-A, except requires rally 
Ins lull. 

"~o 

I I  

| 

MIG 16 138 24.6 34Z 8,414 4,208 
(V. Gosl 

Prod. iO ,4.IZO 42.2 217 ~ ~ j ~  

SNG 16 1311 9. S 342 3o 190 I.Sg9 
(V, ~s) 

SNG 12 138 21.S 349 7,SO] 3,7SI 
(Tx rdS) 

Prod. 10 24,1~ 4~.2 217 I ~  T ~  

All SW to ;ntis Gas (Transfer 
agreement or sp i l t  later). 

Tx Gas 5NG Line to Slaughtm 
instead of Olx l l  Station to avoid 
t~obatabla need for leaping f r ~  Dltle 

Io0t, 

All SNG to Texas Gas. 

Tx Gas SNG line to Oll le Stotlon 
then to Slaughters by existing fl0W. 

lx  Gas SNG Line to 01111 Statton_t 
then to Slaughters by existing NOV. 

I I I  

inn 
L . . - . .  

gig iZ 69 fg.; 349 10,370 10. ]70 
(letco) 

38G 12 iS 9.S NO Z.,SO oO- 

(V, rd,) Prod. ~ I  10 14.110 4 , . ,  ,iT . 

SW I |  up to 138 2|.7 39S 11,713 11,113 
(/otco) 

NI6 16 up to 130 24.6 34Z 0,416 -0- 
(Vx us) 

10 24.1~0 4,., zi, . ~  Prod. cuoolu m 

[quJty shares of phjrslcel gas flows. 

Avoids totol Intorruptlon of bsqe- 
|oad SIIG flow due to pipeline eul- 
function. 

Allows 0-10011 share of pbyslcal gas 
flov. 

Avoids possible Interruption of 
kaseload SIlG flee due to pipeline 
m! functlqk.. • , 
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the lowest cost case (Case I I -A) ,  is viewed as reasonable for  the added 

system advantages. 
Other alternate cases were evaluated and eliminated as fol lows: 

Case I-A: 

Case I-B: 

Case I I -A: 

Case II-B: 

Case I I I -A:  

Case I l l -B :  

While use of a single pipeline does result  in generally 
lower capital cost, Case I I -A provides a lower cost a l -  
ternate by running a single pipeline over a shorter 
distance to the Texas 6as Slaughters Compression Station. 

This case is the only case using a single right-of-way 
from the plant. The capital cost (1.4 times the lowest 
cost case, I I -A) was judged to be excessive since this 
case only offers the advantaged of offering a single 
r i  ght-of-way. 
This routing arrangement required the lowest capital 
investment, requires only two right-of-ways, but would 
not allow F lex ib i l i t y  in adjusting the relat ive SNG Flow 
rate to TETCO and Texas Gas. Use of a single SNG pipe- 
l ine running north to TETCO Line No. 1 would provide 
less r e l i a b i l i t y  than a pipeline arrangement using two 
separate SNG lines. 
This case Was suggested in a Texas Gas Synfuels Cor- 
poration me~rand~ dated 20 July 1981. About two- 
thirds of the route for this case uses existing right 
of-way by connecting through the Dixie Compression 
Station. This case is considered less desirable since 
the capital invest~nt is higher than Case I!-A. 

(Selected as best alternative, see previous discussion) 

This case would provide the highest reliability and 
availability factors, and allow complete marketing 
Flexibility in shifting SNG pnduction between TETCO 
and Texas Gas, because the two SNG pipelines, are each 
sized to take 100% of gas production. However, the 
capital investment required is 1.7 times the least ex- 
pensive Case I I -A. 

Recoa~endati one 
1. The three right-of-ways used for  Case I I I -A  should be surveyed to gather 

information for  future environmental assessment reports and cost estimates. 

The three right-of-ways are shown on Figure 5 and also designated on the 

7.5 minute quadrangle maps. 
2. The six cases should be submitted for  order of magnitude estimates to 

ver i fy the capital costs and provide estimates which r i l l  allo~ calculations 

of t a r i f f s  for  the various routes. 
3. Additional consideration should be given to the des i rab i l i ty  of a case such 

l 1,1 U ~ ~ IItCjlI ~=L ~ 
t$llmJWJ;l I l r l~[ m N ~ 
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as 111-B where two pipelines each capable of carrying up to 100% of 
the SNG production are provided to obtain maximum system r e l i a b i l i t y  
and marketing f l e x i b i l i t y .  The opttmum case my be two pipelines 
with d ia~ters  between that of Case I I I -A  and I I I -B  (between 12" to 
16"). These pipelines would of fer  the capebtlit~ of transporting 50- 
IO0Z of total  SNG production. I f  th is option is given further con- 
sideration, the dtrect right-of-way between the synfuels plant and the 
Slaughters C~presston Station (see Figure 6) should also be surveyed. 

, ~  em L, t l ; ~ l m U ~  ~ m g r .A  

t ~ m l m ~  Fmlm~w u N 



TEXAS @ 
EASTERN 

TO: d.S. Christopher 

FROM: W.W. S l a u g h t e ~  

SUBJECT:TRI-STATE SYNFUELS PROJECT, PIPELINE 
ROUTE SELECTION 

EXHIBIT XVl-S(c) 

INTEROFFICE CORRESPONDENCE 

CO/DIV: Engr. Services-Conceptual Design 

DATE: September 23, 1981 

Per your memos of September 8 and 14, the routings of the gas and 
products lines have been adjusted to cross the SIGEC0 powerplant through 
an apparent undeveloped section and to ta l l y  bypass Indiana State University 
by running to the north of the campus. The major difference between the 
adjusted routing and the previous routing in my memo of August 26, is that 
the products pipeline parallels the gas pipeline for  about 1.1 miles further 
before branching of f  towards the Princeton Teminal. The changes only effect 
the routing on the West Franklin, Ind.-Ky. quadrangle sheet. Additional 
copies of the thirteen quadrangle maps show al l  proposed routes are also 
forwarded per your request. The arrangement of the thirteen sheets are shown 
in Figure 1. 

The crossing at the Ohio River has not been relocated. I t  is the opinion 
of the Pipeline Design group-ESD that moving the crossing downstream to beyond 
the west side of the SIGEC0 plant perimeter would place the crossing at an 
unstable section of r iver  bank. )Coving the crossing point upstream would 
route the pipelines through relat ively rough terrain and is therefore con- 
sidered less desirable. The adjusted routing adds 1.0 mile to the products 
pipeline to the Princeton Terminal, i . e . ,  43,2 versus the previous 42.2 miles. 
This would increase the estimated price from $9,157 mil l ion to $9,374 mi l l ion.  
The adjusted routing also adds a negligible distance of 0,05 to the gas l ine 
to mile post 559.4 on TETC0 Line No. 1. 

Additional modifications to the pipeline routing due to resident ial ,  
commercial and industrial development will be required, It is recommended that 
the probable routes be scouted by helicopter to determine further a~usl~ent~ 
to the routes pr ior to detailed surveys. One to two days of rental should 
be suff ic ient to scout the Tri-State pipeline routes. 

Ja: pv 
Attachment 

xc: O.D. Adam 
G.H. Rich I SEP2.1981 i 

i 
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TEXAS @ 
EASTERN 

EXHIBIT XVI-T 

INTEROFFICE CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

O. D. Adams COIDIV: Synfuels 

a. P. Mcllvoy ~ - ~ - "  DA.TE: October Z2, 1981 

Design CTiteria - Product Storage and Handling 

This is to confir~ my discussion with Roger Fincher last  week of 
the marketing influence on the product and by-product storage, 
transportation and distribution design criteria. At ~his point 
and time, the quantities expected to be handled by each trans- 
portation and distribution mode cannot be determined precisely. 
However, some general guidance has been provided by Texas Eastern's 
Products Pipeline Company and them Systems. 

The storage, transportation and distribution facilities for 
product and by-product disposition should be designed for maximum 
flexibility. The following list sumn~rizes my discussion with 
Roger. 

SNG 

• Pipeline transportation interconnection to Texas Eastern and 
Texas Gas separate lines. 

Li quid Transportati on Fuel s 

• Storage based upon a minimum two (2) weeks production, or 
25,000 barrels, whichever is greater. 

m On-site distribution for gasoline, diesel, propane and fuel 
oil via truck, rail and barge. 

• Pipeline transportation facilities sized to deliver the 
stream day rate of the largest component of production, 
i.e., gasoline. 

Ethylene 

• Storage based upon six (6) weeks production 

• Transportation o f f -s t te  via barge and rai l tank.  

Ammonia 

• Storage based upon four (4) weeks production 

• Transportation o f f - s i te  via barge, rai l tank and tanktruck 

( j 
Imm l~w~ W Tt m~lmT IF Ii~ m ~  
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O, D. Adams 
Page 2 
October 12, 1981 

Pheno_____!1 
• Storage based upon four (4) weeks production 

• Transportation o f f - s i t e  via ra i l tank  and tanktruck 

Benzene 

• Storage based upon four (4) weeks production 

• Transpo~ation o f f - s i t e  via barge, rai11~nk and ¢anktruck 

Acetone 

Storage based upon four (4) weeks production 

Transportation o f f - s i t e  via barge, ra i l tank and tanktruck e 

ME.~K 
Storage based upon four (4) weeks production 

Transportation o f f - s i t e  via ra i l tank  and tanktruck 

The remaining products and by-products described in the Feas ib i l i t y  
Study are not l i s ted  because a l ternat ive uses to d i rec t  sales have 
been recom~ded. 

Additional def in i t ion  of product and by-product storage, transportat ion 
• nd d is t r ibu t ion  r i l l  not be available unt l l  la te r  in next )~ar when 
purchase commitments are expected and locations of custouers pinpointed. 

Please advise i f  you desire •ddi t lonal  information. 

JPR/ca 

xc: M. O. Burke 
L. S. Rathbun 

I t:~ el eL~kllBam iF n atom J 
smmum I 1 ~  m m u  

I I~ l  al~ I liBIIW IF 11~ U 



EXHIBIT XVI-U 

TEXAS @ 
EASTERN INTEROFFICE CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

R. A. Oones _ _ J n  COIDIV: Synfuels 

L. ~. Rathbun ~ DATE: March 23, 1982 
i 

Your memo TITH-0154/AD.~-r.5-Regarding Product Dock 
Ref. No. THTI-O044 

I wanted to expand upon a comment you made in the referenced 
memo. You state that 1 feel the option to shtp 11qut4 
products by barge wt11 provide the project v i th valuable 
fTexfb| l t ty .  Th~s ts,  of course, true but I wanted to c la r i f y  
that from a marketing potnt of view I can not Just i fy the 
costs oF p~oviding a products barge dock for Cases 13 and 15. 
I f  costs are indeed minima], then we might choose to include 
the dock for these " f l e x i b i l i t y "  reasons but i f  the costs 
prove to be higher t.han the estimted "a~ound one mil l ion 
do]Tars" we should reconsider i ts  inclusion in our design 
for these ~ Cases. 

As we decided, Cases 14 and 16 should tnclude the products 
dock to handle the chemical grade methanol and/or acetic acid. 

LSR/ca 

xc: O. D. Adams 
M. D. Burke 



4.0 APPENDIX 

The following is an appendix to section XVI, Marketing. 
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Company & Address 

1. Chem Systems Inc, 
14925 Memorial Drive 
Suite 210 
Houston, TX 

2, Various po ten t i a l  
o us tomers 

3. ~exasgul f  Chemioats Co. 
4509 Creedmoor !~ .  
RaLeigh, NC 27612 

4. Rasouroe Planning Assoalates 
5433 Westheimer 
l~uston, TX 

5. Merichem Company 
P, O, Sex 61529 
Houston, TX 

Individual  

Ray Ory 

EXHIBIT XVZ-V 
MARKETING 

MAJOR CONTACTS 

T,l, t i e / P o s i t i o n  

Manager, Houston 
operations 

(See Chem Systems' s a i l  reports in  Tri-State's 
files for names, addresses, and phone numbers°) 

Robert E. C1agett V.P. Marketing - Sulfur 
and Soda Ash 

P h i l l i p  Waters 

Rlehard A. Coderre Pro tes t  Managere Development 

Telephone 

(713) 493-4115 

(919) 829-2700 

(713) 840-0041 

(713) 224-3030 
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6 
3. 

8 4. 

J 
l s. 

I tern 

Chem Systems Market-  
a b i l i t y  Repor t  

Chemical B~onomics 
I~ndbook 

M a r k e t a b i l i t y  Study 
f o r  the  New Hexico 
p ro~ec t  

KOOE - M a r k e t a b i l i t y  
Study 

Synfue l s  M a r k e t a b i l i t y  

SHO Market fnQ i n f o .  

EXIIIBIT XVI-W 
MARKETING 

MAJOR REFERENCE DOCbq4ENTS* 

D e s c r i p t i o n  

M a r k e t a b i l i t y  p r i c e  
f o r e c a s t s  f o r  T r i - S t a t e  
products  

H u l t l - ~ l f e n t  chemLcal 
market  r e s e a r u h  

N a r k e t a b i l i t y  o f  SNO, 
NethanoI ,  & gas i f l c e t i o n  
by-produc ta 

P r e l i m i n a r y  s t u d y  fo r  
F-T Chemicals 

P r e l i m i n a r y  s t u d y  t o t  
F-T Chemicals  

M a r k e t a b i l i t y  end trans- 
portation o f  SNG - T.E. 

P.uthor 

Chem Systems, Inc. 

S R l - l n t e r . a t i o n a l  

Pace Consul tents 

D i v i s i o n  of  Tech- 
no logy a s s e s s e m n t  
KDOE 

Petgroup  Plans  & 
C o n t r o l s  

Gas Group 

DA te 

08/81 

Upda ted  
men t h t  y 

0 3/e2 

o 4/80 

o4/so 

04/80 

L o c a t i o n  

TS F i l e  Room 

Mineral Resources 

Library - 2900 

Wee t e r n  P r o j e c t  
F i l e  Room 

TS File Room 

TS F i l e  Room 

TS r i l e  Room 

Util i ty** 

3 

2.5 

2.5 

* b p o r t s ,  maps, p a p e r s ,  r e f e r e n c e / r e s e a r c h  g roups ,  s c h e d u l e s .  
**  OtLLLty ,  3 - ve ry  i m p o r t a n t ,  2 - u s o f u l ,  1 - q u e s t i o n a b l e  va l ue .  

L: 
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0. 
10.  

8 
t l  

I. 

Item 

Methanol l~onomios, 
Produo tlon and 
Markets 

Methanol - A G~obal 
Ana lys i s  

Chem£oat Origins and 
Markets 

C02 Potential 

F~HIBIT XVI-W 
MARKETING 

MAJOR REFERENCE DOCUMENTS* 

DesoriPtlon 

Seminar papers - sponsored 
by ohemical  week 12/8! 

Author 

M u l t l - o l  l e n t  s tudy  Chore Sys terns, I n o .  

Petroohemioal flow 
c h a r t s  and tables 

CO2 potential for EOR 
in Midwest 

SRY.-Internationai 

National Cup - 
Chemies I n o .  

Da te  

12/81 

05 /79  

1977 

19Bi 

Looat ion 

Western P r o j e c t  
File Room 

Petgroup Plans & 
Controls File Room 

Lib ra ry  

TS File Room 

Utility**, 
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TEXAS 
EASTERN 

TO: M.D. Burke 

FROM: L . S .  Ra thbunU l~  

SUBJECT: Sulfur Marketing 

EXHIBIT XVI-Q 

INTEROFRCE CORRESPONDENCE 

CO/DIV: Synfuel s 

DATE: March 23, 1982 

i recent ly ~°,--~'~,=. Robert r_. Clagett, Vice President of Marketing 
( fo r  su l fu r  and soda ash) with Texasgulf Che¢icals to ta lk  to 
him about the recent behavior of  su l fur  pr ice and his view of  the 
current / future su l fur  market. ( I  have known Bob for  a number of  
years through Rocky Mauntain Energy's soda ash a c t i v i t i e s . ) -  

In our discussion I also brought up two items which I wanted 1:o 
make you aware of .  I asked him about the potent ial  poisoning 
of su l fu r ic  acid catalysts by su l fur  produced by the Stret ford 
uni t .  He said that  he would relay the question to his technical 
people and get back to me on th is .  lie also discussed Texasgulf's 
in terest  in e i ther  purchasing or brokering Tr i -S ta te 's  su l fur .  
Bob ~s very interested in ta lk ing to us about th is  and ~11 be 
in contact shor t ly  to set up a meeting. I to ld  him that  there 
was no par t i cu la r  urgency on our part ,  and fo r  him to make i t  a 
time that  is convenient with him. I expect that  t t  ~ l l  be ~ h i n  
the next three-four weeks. 

l,.Sl~ca 

xc: P. M. Anderson 
W. N. Shoff 



TEXAS ": 
EASTERN 
Synfuels,  Inc. 
A 'T'EXAS ~ COMP~M~Y 

~NTON ROI~GER. I l l  
'I EC)4huC,~ll,. ~ta,N,,a~GER 

EXHIBIT XVI-R 

October 23, 1981 

Hr. Richard A. Coderre 
Project Manager, Development 
Herichem Company 
P. 0. Box 61529 
Houston, TX 77208 

Subject: Tr i -State Synfuels Project 
Crude Phenol Sample from Kentucky g Coal 

Dear Mr. Coderre: 

In accordance with your request of October 15, 1980, I am pleased 
to furJlish you with one gallon of crude phenol produced in our coal gasif i- 
cation test in South Africa for your in-house evaluation. The sample is 
being sent under separate cover. 

Texas Eastern Synfuels requests that you provide us with analyt ical  
results and methods on the sample. Further, we are furnishing you th i s  sample 
wi th the understanding that no results be published. 

I t  would be desirable to review the results when you con~lete the 
lab examination. At that time, we could discuss any additional processing 
steps which would be required to upgrade the products. 

Please advise i f  you need any background on the qual i ty  of  the coal. 

We are looking forward to your assessment of the . ~ e  phenol. 

Very truly yours, 

Anton Roeger, I I I  

j f  
xc: J. T. Wooten 

bxc: H. C. Homeyer 
P. M. Anderson 
M. 0. Burke 
O. D. Adar~ 
L. S. Rathbun 
File 

J . 1 1 1  ~ | I D I I  | ] 

t " " -  " -  = - -  - -  - - , ,  , m  .J 



TEXAS 
EASTERN INTEI:K)FFICE CORRESPONDENCE 

TO: Mr. (]wen D. Adams CO/DIV: Synfuels 

FROM: Anton Roeger, I I I  DATE: February 25, 1982 

SUBJECT Tr i -State Synfuels Project 
Future Testing of Crude Phenols and Tars 

I am furnishing Merichem two 5-gallon containers of crude phenols for 
processing tests from the recent shipment of 19 containers. Merichem 
tel ls me that the early tests indicate market potential for phenols in 
the Ohio River area and specifica]ly for Tri-State phenols. A meeting 
wi l l  be set up in April or May to discuss these matters further with 
Linda Rathbun. 

Further, the ta r  samples at Lake Charles would be available fo r  bench scale 
tests fo r  the Texaco par t ia l  oxidation step, i f  desired. Phenols could be 
added to simulate the expected feedstock. I have discussed th is  prospect 
with Bob Jones and believe that they should be considered a f te r  June. 

In light of the v61ue of phenols and tars for further testing, please 
maintain the samples at Lake Charles. 

j f  
XC: H. C. Homeyer 

P. M. Anderson 
M. D. Burke 
L. S. Rathbun 
J. T, Wooten 
R. A. Jones 



Dr. A n t o n  Roeger 
Technical Manager 
Synfuel$ Division 
Texas Eastern Corporation 
P. 0. Rox 2591 
Houston, TX 77001 

M E R I C H E M  C O M P A N Y  

Dear Tony: 

The sample of Phenosolvan-recovered crude phenols from your gasification test 
at $ASOL has been evaluated as a feedstoc~ for our cresylic acid business. 
Our laboratory found it to be ~ypical. we assume there has been no pre~reat- 
ment for removal of pitch. 

?ollowin; is a summary of the analyses: 

I. Isomer distribution - (w~% by GC method) 

35% phenol 
8% o-cresol 

18% m,p-cresol 
7% xylenols 
3% e~.hyl phenols 
2% alkyl phenols 

26% unknown compounds* (by difference) 

-Unknown compounds would include nitrogen compounds, neutral oils and 
hi~h-boiling uar acids. 

2. Nitrogen compounds [w~.% by titration method) 

4.0% compounds (as m.w.-100) 

You al~3 requested methods for ~%ese analyses. 
method and SMA-17 (direct pyridine base titration). 

I have attached ~e ASTH GC 

You can .~elieve ~.~e material viil have commercial value. 

S i n c e r e l y  y o u r s ,  

R. A. Coder re  
~ T o j e c t  Manager,  Deve lopment  

~U~C/cr~ 
At tachmen ~s 



S 

o Exhibit XVI-S: 

o Exhibit XVI-T: 

o Exhibit XVI-U; 

Memos regarding connections to 
Texas Gas' and Texas Eastern's gas 
pipelines. 

Memo on product storage and 
handling. 

Memo regarding no marketing 
5ustification for a product barge 
dock. 

XVI- 18 

lh,~ or dL~clm, z,14'c ofd~z~, ~ ~ zo thc res~ri,:Uon on ~ w~zicc ~ of  this doam~m:. 



£XHIBIT XVI-S(a) 

.~XAS GAS SYNFUEL CORPORATION MDB Distributlon 7/23/81: / _ ~  
3800 Freder,ca SII'Q@I ~ R  
p.o .b . .60  JPMc- lncorpora te  in your  products  d i s t r i b u t l o n  

~ . o . . s o ~ / ~ s ~  ODA -Please forward copy to F]uor 
S;,ll~lidill'~ Of "rmllll 

JSC -Please forward copy to Radian oe~-~n,c~mom,~n 

M a r c  N.  K e l l e y  

V , C !  P r | m J o e n l  3uly 20, 1981 

M r .  P a u l  M. A n d e r s o n  
T r i - S t a t e  Synfue l s  C o m p a n y  
P .  O. Box  ZS21 
Houston, T e x ~ s  77001 

R e :  T r i - S t a t e  S y n f u e l s  P r o j e c t  
T e ~ s  Gas  P i p e l ~ e  R o u t e s  
G O T H - 0 0 3 5  

D e a r  P a ~ l :  

I r e c e n t l y  a s k e d  the  T e x a s  Gas e n g i n e e r i n g  d e p a r t m e n t  to  d e v e l o p  • s y s t e m  
f o r  t r a n s p o r t i n g  one -ha l ~  of the  SNG p r o d u c e d  f r o m  the  T r i - S t a t e  p l an t  f o r  
the  fo l l owi ng  t h r e e  c a s e s .  

One -Ha l~  SNG ]Produc t ion  R a t e  

~ s e  1 
Case 2 
C a s e  3 

79.0 hd3vLSCFD 
103.5 ~ C ~ D  
167.0 M~V.SCFD 

T h a t  s t u d y  p r o d a c e d  t he  fo l lowing  a l t e r n a t i v e s  f o r  t r a n s p o r t i n g  o u r  s h a r e  o f  
the  SNG. T h e  Furst  and  m o s t  1Lkely r o u t e  to  t r a n s p o r t  v o i c e s  in  t he  r a n g e  
of  t h o s e  f o r  C a s e s  1 and 2 i n v o l v e s  l ay ing  a new  1 2 - i n c h  l i ne ,  9 . 5  m i l e s  long ,  
f r o m  the  p l a n t  s i t e  t o  o u r  Dix ie  c o m p r e s s o r  ~ a t i o n  ( A t t a c h m e n t  I) .  T h e  gas  
would  t h e n  be  t r a n s p o r t e d  t h r o u g h  an  e x i s t i n g  l~ne to  • j t tnc t ion  n e a r  R o b ~ d s ,  
K e n t u c k y ,  w h e r e  i t  wou ld  be t r a n s f e r r e d  to  an  e x i s t i n g  IR- inch  l i ne  f o r  
t r a n s p o r t  to  the Te.~as Gas  S l a a g h t e r s  c o m p r e s s o r  s t a t i o n .  

F o r  the  h i g h e r  Case  3 r a t e .  t h e r e  a r e  two a l t e r n a t i v e s  t ha t  ~ requi~re ~ -  
t h e r  s t udy .  The  f i r s t  r e q u i r e s  l a y i n g  9 . 5  n~Lles of 18 - inch  l i ne  f ron~ t he  p l a n t  
to  an  e x i s t i n g  l ine  r u n n i n g  f r o m  D i ~ e  to  the  j u n c t i o n  n e a r  R o b a r d s ,  t h e n  i n -  
s~cead of  u s i ng  on ly  t he  e x i s t i n g  12-~nch l ine  f r o m  R o b a r d s  t o  S l a u g h t e r s ,  a 
no.w ! Z - i n c h  l ine  t h a t  l o o p s  t h l s  e x i s t ~ g  Line would  a l s o  be n e e d e d  (At tachnaen t  Z). 
Th i s  s y s t e m  is  o a r  b e s t  e s t / xna t e  a t  t h i s  tixne of how we wo~Id h a n d l e  t he  h i g h e r  
p r o d u c t i o n  r a t e s  a s s o c i a t e d  w i th  C a s e  3. H o w e v e r ,  t h e r e  i s  s o m e  c o n c e r n  t h ~  

( j 
~ P m l a f l r ~ i r m l l r w w i i S m l q B  - "  ' " 



Marc N. KOlIglF 

V,Ca Presoelsnt 

l~,r. Paul I~. Anderson 
July 20, 1981 
Page 2 

t he  ren%aining l i n e  f r o m  D i x i e  to  R o b a r d s  m i g h t  n o t  h a v e  the  c a p a c i t y  t o  h a n d l e  
higher ~rithdrawal rates of our peak day from the Dixie Storage Field. A s a 
result o~ this concern, we have considered a second alternat/ve for Case 3 
which involves building a new line from the Tri-St~te plant site directly to 
the Slaughters compressor station. This new 16-inch line would be approxi- 
n%ately 24.6 miles in length and ~s shown in Attachment 3. 

~ ' ~ s  s u m m a r i z e s  t h e  r e s u l t s  of  o u r  e n g i n e e r i n g  s t u d i e s .  F o r  p l a n n i n g  p u ~ -  
p o s e s  i t  shou ld  be  a s s u m e d  t h a t  f o r  a f u l l - s c a l e ,  F i s h e r - T r o p s c h  t y p e  p l a n t ,  
(and T e x a s  Gas  hand l ing  o n e - h a l f  of  the  158 ~'V~SCF p e r  s t r e a m  day  o f  g a s )  
t h a t  we  wou ld  L m p l e m e n t  t h e  s y s t e m  d e s c r i b e d  by  A t t a c h m e n t  I.  I f  i t  i s  
decided that we will bu~id a plant with production levels of SNG in the range 
of that for Case 3, we w;11 have to do some further study on our system to 
determine which one of the two alternates 2or Case 3 we would choose. I 
have also asked our engineering department to looi< at how we might handle 
double the gas of the three cases ]/sted above and then transfer half of that 
gas to the Texas Eastern system. A report on that study should be ready in 
the  n e a r  f~tllTe. 

T h i s  i n f o r m a t i o n  w i l l  be  of  i n t e r e s t  to F l u o r  and  R a d i ~  in c o n n e c t i o n  vr i th  
t h e i r  a e r i a l  s u r v e y  and  e n v i r o n m e n t a l  w o r k .  

v l  
C: M r .  R .  S .  K r a ~ n e r  

F i l e  2 1 - 1 9 0 - 2 1  

S i n c e r e l y ,  
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EXHIBIT XVI-S(b) 
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EASTERN INTEROFFT(~E C O R R E ~  

TO: Dist r ibut ion"  COIDtv: Synfuels 

FROM: 0. D. Adams DATE: August ZS, 1981 

SUBJECT: Pipeline Routes from the Tr i -State Plant 

Attached is a study prepared by Engineering Services depicting various 
options ~or pipelines from the proposed Tr i -State Plant at Geneva to 
Texas Eastern and Texas Gas pipelines. 
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TEXAS @ 
EASTERN INTEROFFICE CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

CO/DIV: 

' DATE: 

SELECTION OF SNG AND PRODUCT PIPELINE ROUTES FOR THE TRZ-STATE 
SYNFUELS PLANT 

This memorandum summarizes current options and provides recommendations 

for pipeline transportation of SNG and major l iquid fuel products, i . e . ,  

gasoline, diesel fuel,  and je t  fuel ,  from the Trt-State Synfuels Plant in 

Henderson County to exisl:ing TETCO and Texas Gas Transmission pipelines. 

The evaluation of alternate routing at this stage of the project serves to 
balance considerations of minimum transportation costs, system r e l i a b i l i t y ,  

marketing requirements, and environmental and regulatow requirements, pr ior 

to the preparation of routing surveys and more precise order of magnitude 

cost estimates and f a c i l i t y  descriptions. Recommendations of specific routes 
are provided and designated on 7.5 minutes series quadrangle maps to assist 

in developing new cost estimates and route surveys. 
Texas Gas Synfuels Corporation recently forwarded a description of the i r  

preferred routes for connecting to the Texas Gas pipeline system. Therefore, 

i t  is possible to consider a l l  possible combinations of SNG and products pipe- 

l ines. Previous order of magnitude cost estimates prepared 12 March 1980, 
were limited to evaluating the cost impact ot' selecting a TETC0 routing option 

which either used a single right-of-way to the Princeton Terminal, or which 

routed individual gas and product by their  respective most direct routes. 

Estimates indicated that Pouting the gas pipeline in the same right-of-way 

with the product pipeline (to Princeton Terminal), resulted in a 20% greater 

capital inves~ent due to the increased length of the SNG l ine. 
The additional mixed ethane/ethylene stream from the syn1,uels plant is 

not included in this evaluation. The ethane/ethylene stream ~ l l  either be 
ut i l ized on si te for polyethylene production or pipelined to a existing area 

customer. Two steps are necessary before there are clear requirements 1,or an 

ethane/ethylene pipeline; (1) further economic analysis must indicate whether 
the optimum disposition of this stream would be sale and transportation to an 



exist ing area customer, and (2) sui table preliminary agreement must be 

negotiated with one of  the f ive exist ing Tr i -Sts te area producers. 

Routing Considerations 

The selection of optimum routing fo r  the SNG and products pipelines re- 

quires evaluation of  the follo~..tng considerations: 

. 

. 

. 

. 

. 

The products pipel ine should be run to the nearest exist ing 
TETCO products terminal,  in order to minimize capital and 
operating costs. Therefore, fo r  a l l  cases considered, the 
products pipel ine is routed to the TETCO Princeton Terminal. 
Since storage f a c i l i t i e s  ~ri l l  be provided in the products 
del ivery system, a fa i l u re  in a single product ptpeline would 
not ef fect  plant production capacity factors. 

For SNG transportat ion, the cases selected evaluate the system 
advantages of a single pipel ine versus two pipelines capable 
of carrying varying flow rates to existi,~g TETCO and Texas 
Gas pipel ine f a c i l i t i e s .  Use of  two SNG pipelines would 
assure continuous gas flow from the baseload synfuels plant 
in the event of pipel ine fa i lu re  or accidents. Therefore, 
comparison of single vs. mult iple gas plpellnes allows eval- 
uation of the t rade-of f  between transportation costs, system 
r e l i a b i l i t y  and marketing f l e x i b i l i t y .  

For SNG transportat ion, a cost t rade-of f  also occurs between 
using combined right-of-ways fo r  the SNG and products pipe- 
l ines versus the shortest possible distance for  each l ine.  

Minimizing environmenl~l impact implies selecting a routin9 
case with the lowest number of pipelines and r ight-of-ways. 

Crossing of the Ohio River should occur at a point su f f i -  
ci~tly upstream or downstream from r iver  bends to guarantee 
a stable r i ve r  bank area. 

Cases Considered 

Rough order of magnitude capital cost estimates were prepared fo r  three 

main cases, Z-A, I I -A  and I I I -A .  In addit ion, s l igh t  variat ions in each of 

these three cases were prepared, i . e . ,  Cases I-B, l I -S and I I | -B .  These 
six cases were developed using a tota l  of four d i f ferent  r ight-of-ways from 

the plant. The d i f fe rent  cases are shown graphical ly in Figure 1 through 

6 and are defined as fo l  lows: 

k l  N ~ 1 1 1 , |  N ~ 1 
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I I  INTRODUCTION 

C E ISVST£  

A. Scope of the Report 

The Tr i -State S~mfuels Project is  an endeavor of Tr t -Sl~te Synfuels Company, a 
partnership b f t~en  Texas Eastern Synfuels, Inc. ,  and Texas Gas Synfuel Corp.. 

and has been selected by the U. S. Department of Energy fo r  Cooperative Agree- 

ment funding. The coal conversion f a c i l i t y  w i l l  be located near Henderson, 

Kentucky and w i l l  u t i l i z e  the Lurgi and Fischer Tropsch technologies to convert 

28,600 tons per day of I l l i n o i s  Basin coal to : 'gh BTU synthetic natural gas 

(5NG), l i qu id  transportat ion and heating fuels,  and a wide range of chemical 

products and by-pr~ducts. The f a c i l i t y  is expected to be operational i f l  1987. 

Chem Systems, under contract to Tr i -State Synfuels Company, examined in detai l  

the ma~ets for  Tr i -S ta te 's  proposed products ~ t h i n  the general eight sl:ate 
region surrounding the proposed plant.  This analysis focused on assessing the 

marketabi l i ty  of Tr i -Sta te 's  products and ident i fy ing potential  customers and 

competitors, Future product prices and values were forecast,  based on Chin 

Systems' current ,ong-term prognosis of energy, petroleum and petrochemical 
demands. As directed by Tr i -State ,  th is analysis concentrated on the chemical 

products and did not examine the regio~.al markets fo r  synthetic natural gas 

(SNG) or transportat ion and heating fuels ( i . e . ,  gasoline, diesel,  j e t  fue l ,  

fuel o i l  and propane) but did address them on more general, national terms. 

The Chem Systems analysis of the markets fo r  these fuels was l imi ted because 

of the Tr i -State partners' expertise in these areas. 

Recommendations and observations were also made re la t ing to posstble changes 

in the o r ig ina l l y  envisioned slate of products (Figure I I -A-Z) which might 

improve the marketabi l i ty  of the Project 's products and i t s  revenue generation 

capabi l i ty .  Chem Systems did not evaluate the economic v i a b i l i t y  of t ts  

recornmendal;ions for  the Trt-$tal:e Project since Tr t -State Synfuels Company 

w i l l  conduct these studies in conjunction with optimization studies on the 

design of the process equi$~ent. 

This report is a summary of Chem Systems' f indings and includes t l~  pr incipal  

conclusions and recommendations. The recommendations in th is  report ~ri l l  

be used as a basis fo r  fur ther  study by Tr i -State.  

ii-I 
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FIGURE II-A- 1 

TRI-STATE PRODUCT SLATE 
( AS ORIGINALLY ENVISIONED ) 

I | 

AMMONIA 

GOAL ~ O X Y G E N •  

SULFUR NATURAL GAS 

• :,::~ i-:.:'~;/.:;:~ :,..! z:.",~ i:~:..:!i.~:;~:~c:~ii::i~!::.'.'::: -:!.:::'... • .-.~.::..'.'.!'~i~,:i 

PHENOL w FISCHER TROPSCH 8YNTHESIS~: 

CRESOLS-4------ 

CREOSOTES-~---" 

&mm 

RELATED PROCESSING 

----e-ETHYLENE 

ETHANE 

~ K E T O N E S  FUELS 
• ~ A N E  • m~"IrHANOI,, • A C t T O N E  

~ 8 0 L E E  • LrTMANOL • ME~MVL r r M ~ L  EETON:~ 

• ~ r r  ~ • ~ O P A M O L 8  

• I N ~ I | L  P~EL • I ~ T A N O L E  

• PilE&. ¢~1/. • PEMTA~DL8 
• OT I I~D  6 

1 GAS NAPHTHA [S CONSUMED INTERNALLY IN GA.~OL[NE 

I I -2 



B. General [conomtc and Energy Assu~t ions 

There are ~ number of assumptions pertaining to the U.S. economic and energy 

outlook which underlie the analysis presented in this report. They establish 

the overall environment in which the markets for the Tri-State Project's 

p~oducts were evaluated. These assu~tions are: 

Worldwide economic growth and energy consumption will increase at a 

slower rate in the future than it has in the past. This is caused by 

limited supplies of, and higher prices for Petroleum, and the effect 

of sustained energy conservation practices. 

Long-term (1980-2000) growth in the U.S. gross national p~-oduct (GNP} 

will increase an average of 2.5 percent per ~ar in real terms. This 

is a direct result of higher energy costs, declining rates of 

increase in the labor force and low labor productivity growth rates. 

Long-term energy consumption in the U.S. will increase approximately 

1.5 percent per year. This growth rate is su)stantially lower than 

the pre-lg73 OPEC e~argo historical rates. 

Coal will re-energe as a key energy source, increasing its 

contribution to total U.S. energy supply from 21 percent in 198D to 

almost 35 percent by 2POD. 

The contribution of Synfuels (i.e., liquid and gas products from 

coal, oil shale and tar sands) to the U.S. energy supply will be 

limited through 2000 due to financing, technical, and environmental 

barriers to develol~nent. 

Despite a lower growth rate of energy consun~tion and improved 

ef f ic iency in energy use, the United States w i l l  continue to import a 

s ign i f i can t  share of i t s  to ta l  energy. Approximately 37 percent of 

the to ta l  petroleum supply w i l l  be imported in 2000 compared to 39 

percent in 1980. Imports of natural gas w i l l  increase from 5 percent 

of supply in 1980 to over 15 percent by the end of the century. 

II-3 



FIGURE I1-8-1 

U. S. ENE-R(~Y PRICES 
U.S. GULF COAST - CENTS PER MMBTU 
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Total U.S. demand for refined petroleum products will reBain stable. 

Long-term declines in gasoline demand will be offset by increased 

demand for jet fuel and automotive diesel fuels. 

As a result of continued social and political uncertainty in the 

Middle East and other areas, the long-ten price of foreign crude oil 

is forecast to rise, in real tens, at about 3.0 percent per year 

{Figure ll-B-1). 

Natural gas prices, after deregulation under the Natural Gas Policy 

Act, will tend to equalize with the price of low sulfur residual fuel 

oil {Figure ll-B-1). The availability of gas in the future will 

result in greater industrial and utility use as a thermal fuel than 

is presently envisioned under the Fuel Use Act. 

Coal use will be demand limited with future prices reflecting the 

incremental costs of opening new mines (Figure ll-B-l), but will not 

rise with increases in petroleum price. 

Future petrochemical prices will increase at a rate somewhat greater 

than energy values, reflecting the real capital cost of constructing 

new pl ants. 
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CNEM SYSTEMS Ih ZL 
I I I  CONCLUSIONS AND RECOmmENDATIONS 

A. The Tr i -State Product Slate - General 

The eight-state region surrounding the proposed Tr i -$ ta te  Synfuels 

fac i l i t y  represents a good marketing area for virtually all products 

of the recommended product slate (Figure I I I -A- l ) .  

The opportunity for Tri-State to regionally market the higher valued 

end-products, i .e .  transportat ion and heating fuels,  chemicals and 

petrochemical raw materials, is improved by: 

Continued import=tion into the Tri-State region of virtually all 

recommended products and/or their derivatives, yielding a 

t ransportat ion cost advantage 

Ohio River access affording economical water-borne distribution 

to markets in the Ohio River Valley and the Gulf Coast region 

Local access to Texas Eastern's refined products pipel ine 

serving the Hidwest and the East Coast 

The opportunity to market Tri-State's output of high BTU synthetic 

natural gas is enhanced by: 

Large regional market in which current and future demands must 

be supplied from other regions 

Local access ib i l i ty  of Texas Eastern Transmission Corporation's 

natural gas transmission l ines to the East C~ast 

Local access ib i l i ty  of Texas Gas Tracsmission Corporation's 

natural gas transmission l ine to the Midwest. 

III-1 
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CHEPI SYSTEMS IPKZL 

B. Tri-State Product and By-Product Marketabillity 

A comprehensive review and analysis of the marketability of the Tri-State 

product s la te  as o r i g i n a l l y  envisioned {Figure I I -A-1)  resul ted in se lect ion 

of a "rs:onmmended W product s la te  {Figure I l l - A - l ) .  The pr inc ipa l  conclusions 

and recont~endations associated with th is  product s late are as fo l lows.  

I. Gasif icat ion Products 

S@nthe)ic Natural Gas (SNG) 

Conclusion - Domestic supplies of indigenous natural gas 

w i l l  decline through the year 2000, with supplies from coal 

an~ other non-conventional sources increasing in 

s igni f icance towards the end of the Century. Demand fo r  

gas in the Tr i -State region w i l l  continue to be supplied 

from other regions - p r i nc ipa l l y  those of the Gulf Coast 

States. 

Recommendation - That SNG of a composition, qua l i t y  and 

market price compatible with indigenous natural gas be 

produced to supply pro~ected demands in the United States 

in general, and the Tr i -State region in par t i cu la r .  

I I I - 3  
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Carbon Dioxide 

Conclusion - A s i g n i f i c a n t  oppor tun i ty  l i es  in the recovery 

of  carbon d iox ide from the p ro jec t ,  and subsequent use in 

increasing domestic crude oil production by approximately 

50 thousand barrels per day (MBPD) through enhanced oil 

recovery (EOR). The availability of over 400 million 

standard cubic feet per day (MMSCFD) of carbon dioxide also 

enhances the attractiveness of project participation by 

major domestic crude oil producers. 

Recom,endation - That the p lan t ' s  Carbon d iox ide production 

be recovered and transported via p ipe l ine  to an area ~here 

i t  can be used in EOR (e .g . ,  West Texas, I l l i n o i s  Basin, 

Louisiana Gulf Coast) 

Sulfur 

Conclusion - The United States in general and the T r i -S ta te  

region p a r t i c u l a r l y  will continue as a net importer of 

su l f u r .  Sul fur  output from the proposed f a c i l i t y  could 

( a s i l y  displace a por t ion of these imports. 

R, ec_o~wnendation - That su l fu r  be recovered in a molten form 

and sold in to  avai lab le regional markets 

Ammonia 

Conclusion - The favorable economics of producing ammonia 

in Other world areas from available indigenous natural  gas 

will essen t i a l l y  e l iminate expansion of the U.S. indus t ry  

on s im i l a r  feedstocks. This w i l l  resu l t  in increased U.S. 

dependency on tn~)orted ammonia. Demand w i t h i n  the 

Tr i -S ta te  region is  cur ren t l y  met by movement of  product 

from other regions.  
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R..ec__o~Tne_nd.at..io..n - That ammonia be converted to urea, 

ammonium nitrate or nitrogen solutions by a second party at 

the plant site, Alternatively, regional ammonia sal~ is 

recommended if available quantities are not sufficient for 

economical on-site conversion. 

Phenol 

Ccnclusion - Although substantial excess capacity will 

persist in the near term significant merchant market 

requirements for phenol are projected to exist within the 

Tri-State region by the time the plant becomes 

operational. Demands must be met through movement of 

product from other regions, notably the Gulf Coast. The 

output of Tri-State is projected to have no impact on the 

regional market. 

Recommendation - That phenol be recovered in a co~r~rc ia l ly  

acceptable form and sold into regional markets. 

Cresols 

Conclusion - The overal l  market size and forecast demand 

growth for cresols will not support the output of the 

Tri-State Project. The prospect for other coal 

gasification facilities with similar product potential 

complicates the marketing problem. 

Recommendation - That cresols be converted, v ia kno~ 

technologies, to aromatics sui table for  d i rec t  blending 

into the plant*s gasoline pool. I t  is  fur ther  recommended 

that any benzene produced as a resu l t  of cresol conversion 

be recovered as a separate spec i f icat ion product and sold 

into available merchant markets. 
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Creosotes 

SVS  rK:: 

C onclu~io..n - The overall market size combined with expected 

declines in demand fo r  creosotes w i l l  resu l t  in a 

s ign i f i can t  marketing problem fo r  Tr i -State production. 

The prospect f o r  addit ional coal gas i f ica t ion f a c i l i t i e s  

with s imi la r  product potent ia l  and the environmental 

s e n s i t i v i t y  of t h i s  product are addit ional deterrents to 

marketability. 

Recommendation - That creosotes be converted, via sui tabl~ 

technologies, to a material (e .g . ,  diesel fue l )  sui table 

fo r  blending into the p lan t ' s  saleable t ransportat ion 

fue ls .  Consideration should be given to the conversion 

f a c i l i t i e s  accom,odating purchased creosote streimls from 

other regional synfuels plants.  

2. Chemical Products 

Ethylene/Ethane 

Conclusion - No regional market fo r  ethylene is eas i ly  

accessible to Tr i -State.  However, the ava i l ab i l i t y  of 

ethylene and subsequent conversion to polyethylene at the 

s i te  could resu l t  in the penetrat ion of a growing, 

avai lable regional polyethylene market. 

Recoamendation - That ethane be separated from ethylene and 

subsequently be converted to addit ional ethylene. Further, 
i t  is rec~mended that  ethylene then be converted to 

polyethylene, at the s i te  by a second party,  and marketed 
in the region. 
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CHEM SYSTEMS I KS 
Acetone 

Conclusion - Growing markets exist  wi th in  the Tr i -State 

region for acetone. Increased availability of by-product 

acetone will eliminate intentional production. Tri-Sta)e 

product will compete in a market dominated by by-product 

acetone. The output of Tri-State will not have a 

significant affect on the regional marketplace. 

Recommendation - Tha t  acetone be recovered in a 

commercially acceptable qual i ty  and sold in the regional 

market. 

Methyl Ethyl Ketone (MEK) 

Conclusion - Growing markets exist  within the region for 

MEK. The output of Tri-State could easi ly be accommodated 

in the regional marketplace. 

Recommendation - That MEK be recovered in a commercially 

acceptable qua l i ty  and sold in the regional marketplace. 

Alcohols 

Conclusion - The qual i ty  of the alcohols (e.g. ,  methanol, 

ethanol, propanols, butanols, pentanols and others) that 

would be produced under the proposed process configuration 

renders them unacceptable for  sale as speci f icat ion grade 

competitive products. I t  does not appear that the cost to 

upgrade the individual alcohols to the pur i ty  demanded by 

the market is economica:ly jus t i f iab le .  Their use as a 

blendstock in the p lant 's  gasoline pool appears to o f fer  

the highest economic al ternat ive disposi t ion.  
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RecoamendatiGn - That the mixed alcohols stream be blended 

into the p lan t ' s  gasoline pool. The resu l t ing octane 

increase w i l l  al low marketing of the gasoline as a premium 

unleaded grade. The volume of the p lan t ' s  gasoline pool 

w i ] l  be increased about 9 percent. 

3. Transportation and Heatin 9 Fuels 

UnDrocessed H~drocarbon Streams (S~ncrude) 

Conclusion - The a b i l i t y  of regional re f iners  to process 

the raw hydrocarbon stream (manating from the Fischer 

Tropsch process is  highly questionable. The nature of the 

streams' chemical compositions is incompatible wi~h noma], 

natura l ly  occurring hydrocarbons and i t s  use by re f iners  

would l i k e l y  necessitate large capi ta l  expenditure in 

hydrogen production f a c i l i t i e s .  This w i l l  resu l t  in other 

ref iners placing a low value on the syncrude stre~a. 

Recommendation - That f a c i l i t i e s  be constructed at the s i te  

to upgrade the raw hydrocarbon strean~ ( i . e . ,  "Syncrude") 

into spec i f ica t ion t ransportat ion fuel products. 

Gas Naphtha 

B Conclusion - The blending of gas naphtha into the gasoline 

pool may resu l t  in environmentally undesirable ~evels of 

benzene in gasoline. Chemical values fo r  benzene are 

considerably higher than gasoline values. Although 

exis t ing regional supply is  cur rent ly  in excess of demand 

substant ial  markets fo r  benzene ex is t  on the Gulf and East 

Coasts of the United Sta~es and are accessible by Tr i -S ta te .  

Recommendation - Extraction and sale of the benzene 

contained in the coal gas naphtha stream is recommended. 

The remaining ra f f i na te  stream could eas i ly  be blended in to 

the gasoline pool of the f a c i l i t y .  

I~ 8 
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CHCM SYSTE qS INC 
Fuels Products (Gasoline+ Jet Fuel~ Diesel v Fuel Oil,  Propane) 

Conclusion - Demand for petroleum products in the United 

States and the Tri-State region wi l l  be essential ly 
stagnant over the remainder of the century. Despite 

negative growth patterns in total  gasoline and residual 

fuels, the region wi l l  continue i ts  reliance on movement of 
products from the U.S. Gulf Coast. The positive future 

growth in regional demand for je t  fuel and diesel wi l l  also 

necessitate increases in such movements. 

Recommendation - That Tr i-State produce a s late of fuels 

products emphasizing transportation fuels ( i . e . ,  high 

octane unleaded gasoline, je t  fuel and diesel fuel ) .  
Regional sale, via barges and/or the existing products 

pipeline systems, is also recommended. 
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IV SUMMARY 

A. General 

The Tri-State S~nfuels Project is located near Henderson, Kentucky. The plant 

wi l l  u t i l i z e  the Lurgi and Fischer Tropsch processes to convert ~Droxtmately 

28,600 tons per day of coal to 145 mi l l ion  cubic feet per day of high BTU SNG, 

25,000 barrels per day of l iqu id  transportat ion and heating fuels,  and 2,000 

tons per day of basic chemical intermediate products. 

The development of the Tri-State Synfuels Project, as well as all synfuels 

development, w i l l  occur in a future environment dictated by national and 

international trends. In examining the markets for, and general price levels 

of, the products produced by Tri-$tate i t  is necessary to establish the future 

environment in which the fac i l i t y  wi l l  operate, and to possess a basic 

understanding of the processes and the competitive sources of these products. 

In general, the Opportunities for  the recommended product slate of synthetic 

natural gas, t ransportat ion and heating fuels and chemicals produced from t~e 

Tri-State Synfuels Project wi l l  be in long term, moderate to high growth 

markets, offering minimal risk in marketing. Figure IV-A-] presents the 

products from the Tri-State Synfuels fac i l i ty  as i n i t i a l l y  envisioned and the 

logi-, associated with the recommended product slate resulting from the market 

analysis. 

This Summary f i r s t  sets for th  the energy and economy background and basis 

issues, and the United States energy and petrochemical pr ic ing assumptions. 

This then serves as a backdrop against which a discussion of speci f ic  products 

recommended for the Tri-State Synfuels Project is summarized. 
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B. Backqround and Basis Issues 

1. United States Enerqy and Economy 

The United States w i l l  experience substant ia l ly  lower future economic growth 

than in the past despite the improvements ~lde in energy utilization and 

general conservation. The primary constraining factors will reflect high 

energy costs, declines in liar force growth rates and labor productivity 

growth rates. Inflation rates will continue to average between 6.0 and 9.0 

Dercent over the century as national fiscal and monetary policy will be less 

than ideal.  Table IV-B-1 represents the basic components of Chem Systems' 

forecast of t~e U.S. economy which formed the underlyin 9 basis for  our 

analysis. 

TABLE IV-~-I 

U.S. ECONONIC FORECAST, 1978-Z000" 

GNP (hi i l i on )  : 

1972 $ 

Current $ 

GNP Deflator,  ~, 

GNP Real Growth, w 

Fixed Capital Cost 

Real Growth, % 

N~w Housi n 9 

Starts, millions 

Auto Sales, million~ 

197_8 197__9_9 198_.. 0 19jL 198s__  19gs._._-- z 

1436.9 1483.1 1480.0 1507.0 1685.0 1905.0 2155.0 2440.0 

Z1S6.1 2413,9 2629.0 2917.0 4500.0 7470.0 11S80.0 17530.0 

7.3 8.5 9.1 9.0 9.0 7.5 6.5 6.0 

4.8 3.2 (0.2)  1.8 2.6 2.5 2.5 2.5 

10.0 11.8 12.1 12.0 12.0 10.5 9.5 9.0 

2.0 1.7 1.29 1.45 1.8 1.7 1.9 1.9 

11.3 10.7 9.0 9.4 10.3 10.3 10.1 10.0 

~" T~ese represent the annual percentage change for  the 1980-1985, 1985-1990 

and 1990-1995 periods, respect ively.  
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United States energy demands are forecast to increase about 1.5 percent per 

year between 1980 and 2000 (Table IV-B-2, Figure 1V-8-1). 

TABLE IV-8-2 

U.S. PRIMARY ENERGY DEMAND FORECAST e 1980-1995 

(Quads) 

1980-2000 

Rate of 

1980 1985 199_0 1995 200___00 Change % 

Coal 15.7 18.7 22.7 29.5 35.4 4.1 

Natural Gas 20.4 19.8 20.1 19.0 18.0 (0.6; 

Petroleum 34.3 35.6 35.7 34.0 33.0 (0.2) 

Nuclear 2.7 5.9 8.2 9.0 10.5 7.0 

Hydroelectr ic,  Other 3..__..22 3...__99 4._._~9 6.0 7.0 4.__00 
Total Primary Energy 76.3 83.9 91.6 97.5 103.9 1.5 

The ~ey i ~ l i c a t i o n  of th i s  forecast l ies  in the change in future energy use 

patterns from the pre-1974 U.$. ener~Ly environment. The shock of dramatic o i l  

pr ice increases in 1973-1974, 1979 and 1980 and the physical o i l  shortages 

during parts of those ~mars have served to a l te r  the energy use patterns of 

the U.S. consumer. Higher future prices w i l l  continue to resu l t  in 

conservation and consumer l i f e s t y l e  changes, w ; l l  e f fec t  increases on the :os t  

of other foms of energy, and w i l l  resu l t  in fu r the r  governINmt po l icy  ai,N~d 

at conserving o i l  by imrov ing the ef f ic iency of i t s  use. This env i ron~nt  is 

expected to continue through the remainder of the century and to res t ra in  

fu ture energy demand growth. 

United States energy supply w i l l  be Characterized by the fo l lowing key aspects: 

l)eclines in domestic crude o i i  production w i l l  slacken to about I 

percent per year from 1980-2000 period as compared to 3.2 percent per 

year 1975-1979. This re f lec ts  the expectations of new reserve 

discoveries and enhanced d r i l l i n g  a c t i v i t y .  
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SN TEMS IMC. 
Continued f inancia l  and regulatory barr iers to synfuels developments. 

. Significant influence of coal as a major factor in s,pply, 

Domestic natural gas production to continue i t s  decline, a lbe i t  at a 

slower rate than in the past, with imports and SNG from coal 

balancing demand post-lg85. 

A continuation of the social and regulatory pressure inhibiting the 

development of nuclear power. 

Despite reductions in energy consumption and improvements in energy 

ef f ic iency,  the United States w i l l  continue to import a s ign i f icant  share of 

its total energy. Approximately 37 percent of total petroleum supplies will 

be imported in the year 2000 compared to 3g percent in lgSO. Imports of 

natural gas will increase from 5 percent of supply in lg80 to over 15 percent 

of supply in the Igg5-2000 period. 

E. United States Energy and Petrochemical Prices 

Any energy conversion project evaluation must employ a consistent methodology 

for Oetermination of hydrocarbon and product pr ic ing.  Chem Systems' forecast 

of prices u t i l i zes  a methodology which captures the ef fect  of supply/demand, 

technology and economics, as well as expectations of government regulations on 

the marketplace price of products. Tables IV-C-I and IV-C-2 represents Chem 

Systems' forecast of the main components of U.S. energy and petrochemical 

priceS. The more important implicit assumptions of the forecast are: 

Foreign crude o i l  prices are forecast to r ise ,  in real terms, about 

2.5-3.0 percent per year over the remainder of the century as Middle 

East instability continues. 

Refinery margins will remain depressed with capita] expenditures 

oriented towards increasing abi l i ty to process higher sulfur, lower 

gravity crude and increasing octane capability. 
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TABLE I V - C - I  

REFINED PETROLEUM AND PETROCHE]~ICAL PRODUCTS 

U. S. GULF COAST - CURRENT DOLLARS 

1980 198___Es 199___ 0 199__ s 2000 
Average Crude S/8bl 28.22 62.68 100.86 146.45 211.36 

Full Range Nal)htha ¢/Gal 83.5 180.7 274.8 397.3 561.2 

Gasol i ne 

Premium Leaded ¢/Gal 92.0 186.1 - - - 

Regular Leaded ¢/Gal 87.9 178.8 270.0 403.0 - 

Regular Unleaded ¢/Gal 91.3 185.0 286.0 415.4 - 

Premium Unleaded ¢/Gal 94.1 189.6 292.7 424.5 599.7 

Kero/Jet ¢/Gal 8D.4 178.1 278.3 410.9 585.5 

Diesel ¢/Gal 8D.O 175.5 277.2 409.3 593.5 

No. 2 Fuel Oil ¢/Gal 79.8 174.3 269.5 392.1 555.1 

No. 6 Fuel Oil (0.7S',)¢/Gal 70.4 115.4 209.6 302.1 425.1 

No. 6 Fuel Oil (3.0S:)¢/Gal 44.8 105.1 214.3 316.6 455.1 

Natural Gas 

Average Wellhead ¢/MM 8tu 149 .0  384 .5  1478.7 2220.4 3219.0 

"New" Gas Wellhead ¢/MM Btu 255 .0  769 .0  1478.7 2220.4 3219.0 

Avg. 7rans/Distr ib- U.5. 70.0 1 1 5 . 4  2 0 9 . 6  3 0 2 . 1  425.1 

Avg. Trans/Distrib - G.C. 27.0 53.8 88.3 1 4 5 . 0  202.5 

~:atural Gas Liquids 

Ethane ¢/Gal 28.7 66.3 129.8 195.2 273.7 

Propane ¢/Gal 42.3 103.7 177.9 258.9 367.2 

iso-Bu~ane ¢/Gal 81.3 128.0 214.3 308.4 435.3 

Butane ¢/Sal 57.0 117.2 201.1 293.3 415.0 

Natural Gasoline ¢/Gal 69.7 1 5 4 . 0  2 4 4 . 5  3 5 5 . 9  504.1 

Aromatics 
Benzene ¢/Gal 165.0 308.4 466.6 675.5 953.1 

Toluene ¢/Gal 127.5 246.5 373.4 456.2 771.3 

Xylene ¢/Gal 130.5 249.6 380.0 555.3 743.0 

01 efi ns 

Ethylene ¢/Ib 22.3 47.8 81.0 1 3 0 . 8  186.7 

Propyl ene (PG) ¢/Ib 19.4 40.8 65.1 1 0 7 . 5  149.8 

Propylene (CG) ¢/Ib !7.8 38.5 61.4 1 0 1 . 8  142.1 
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REFINED PETROLEUM AND PETROCHEMICAL PRODUCTS 

U.S. GULF COAST - CONSTANT 1980 DOLLARS 

Average Crude .$/Bbl  

Full  Range Naphtha ¢/Gal 

Gasoline 

Premium Leaded 

Regular Leaded 

Regular bnleaded 

Premium Unleaded 

Kero/Jet ¢/Gal 

Diesel ¢/Gal 

No. 2 Fuel Oil ¢/Gal 
No. 6 Fuel Oil (O.7S%}¢/Gal 

No. 6 Fuel Oil (3.0S¢}¢/Gal 

Natural Gas 

Average Wellhead 

"New Gas" Wellhead 

Av. Trans/Distrib - 

Av. Trans Oistrib - 

Natural Gas Liquids 

198__ 0 198__ s 199___00 199___ s 200___00 
28.22 40.85 45.70 48.48 52.20 
83.5  117.5 124.5 131.5 138.6 

Ethane 

Propane 

iso-BuCane 

Butane 

Natural Gasoline 

Aromatics 

Benzene 

Toluene 

Xylene 

Olefins 

Ethylene 
Propylene (PG) 
Propylene (CG) 

92.0 121.0 - - - 
87.9 116.9 125.5 133.4 - 

91.3 120.3 129.6 137.5 145.1 

94.1 123.3 132.6 140.5 148.1 

80.4 115.8 126.1 136.0 144.6 

80.0 114.1 125.6 135.5 144.1 

79.8 113.3 122.1 129.8 137.1 

60.4 75.0 102.1 110.5 118.1 

44.8 68.3 97.1 104.8 112.4 

¢/MM Btu 149.0 250.0 670.0 735.0 795.0 

¢/MM Btu 255.0 500.0 700.0 750.0 800.0 

U.S. 70.0 75.0 95.0 100.0 105.0 

G.C. 27.0 35.0 40.0 46.0 50.0 

¢/Gal 

¢IGal 
¢/Gal 

¢/Gal 

¢IGal 

¢/Gal 

¢/Gal 

¢IGal 

¢/Ib 

¢l lb 

¢/Ib 

28.7 43.1 58.8 64.6 67.6 

42.3 67.4 80.6 85.7 90.7 

81.3 83.2 97.1 102.1 107.5 
57.0 76.2 g1.1 97.1 102.5 

69.7 100.1 110.8 117.8 124.5 

165.0 200.5 211.4 223.6 235.4 

127.5 160.3 169.2 180.8 19D.5 

130.5 162.3 172.2 183.8 193.5 

22.3 31.1 36.7 

19.4 26.5 29.5 

17.8 25.0 27.8 
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SVSTE  tic 

Average natural gas prices after decontrol will tend to equilibrate 

with t.he BTU value of low sulfur No. 6 fuel oil at major industrial 

and/or utility boilers. The expected availability of gas will likely 

result in relaxation of the current requirements of the Power Plant 

and Industrial Fuel Use Act {Fuel Use Act) allowing greater use of 

natural gas as an industrial and utility thermal fuel. 

Coal prices will remain cost based and at the incremental cost of new 

mines. Approach to the cost of alternate fuels {i.e., ceiling price) 

is not expected over the forecast period. 

Basic petrochemicals wi l l  exhibit positive demand growth rates of 3-5 

percent. Th is  growth wi l l  necessitate new major Incremnts of 

capacity by 1985 and beyond. Petrochemical market prices will 

therefore increase reflecting, not only higher feedstock cost, but 

also increasing cost of capital in real terms. Profitability, 

however, will remain lower than historical for major basic 

commodities as market maturity and increased participation identifies 

• with the long-term outlook. 

D. The Tri-State Project 

The Tr i -State Synfuels Project is a coal gas i f i ca t ion  and l iquefact ion 

f a c i l i t y  based on the commerical Lurgi and Fischer-Tropsch technologies. 

These technologies have some f l e x i b i l i t y  in the products that  can be 

produced. I t  was within this framework that the marketability of alternative 

Tr i -Sta te  products were analyzed. 

~. Tecnnoloqy 

In order to gain perspective on Chem Systems' recommendations of product 

s la te ,  i t  is necessary to understand the ~esic flows associated with the 

Lurg i /  Fischer-Tropsch technologies as employed by Tr i -State.  Figure IV-D-1 

identifies with the basic process flows as initially envisioned. 
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The raw gas from the Lurgi gas i f i ca t ion  process is "cleaned',  producing 

products that  ale eventual ly upgraded to c ~ r c i a l  s p e c i f i c a t i ~  products fo r  

d i rec t  sales. Table IV-D-1 l i s t s  the by-products produced as a resu l t  of the 

gas i f i ca t ion  of coal and the production of "clean" synthesis gas. The 

synthesis gas is fed to a Fischer-Tropsch reactor  (Fluid Bed Synthol) f o r  

fu r ther  conversion to other products. 
I I  a m  

TABLE IV-D-1 

BY-PROOUCTS OF COAL GASIFICATION 

Product Dail~ Production 

Carbon Dioxide 44)On~scf 
Gas Naphtha 350 tons 
Phenol 40 tons 
Cresols 50 tons 
Creosotes 375 tons 
Sulfur 520 tons 
Ammonia 200 tons 

I I 

Synthesis gas is converted into a large var iety of hydrocarbons consist ing of 

s t ra igh t  chain o le f ins  and paraf f ins of the single carbon to as high as C16÷ 

var ie ty .  Addi t iona l ly ,  s t ra igh t  chain and branched chain alcohols and ketones 

of the s ~  carbon range are produced. As i l l u s t r a t e d  in Figure IV-D- l ,  the 

output f ~  the Synthol un i t  is separated into three basic strea~s: 

• Light ends 

• Oil phase 

• ~ater phase 

IV-If 



SYSTEMS INC. 
The composition of light ends are illustrated in Table IV-D-2. 

-- i ii ii i m i 

TABLE IV-D-2 

SYNTHOL LIGHT ENDS 

Product Daily Production 

Methane 145mmscf 

Ethane * 
Ethylene * 

l | |  

The methane is separated as specification pipeline gas. The ethane stream is 

sen~ to conventional pyrolysis furnaces and converted to ethylene and combined 

with the primary ethylene stream. 

The "water phase" contains virtual ly all of the soluble alcohols and ketones 

( i .e . ,  chemical products). The approximate composition of these chemical 

components are l i s ted  in Table IV-O-3. 

TABLE IV-D-3 

SYNTHOL CHEMICAL PRODUCTS 

Product 

Acetone 

Methyl ethyl ketone 

Other k~tones 

Methanol 
Ethanol 

n-Propanol 

Butanols 

Pentanoi plus 

Daily Production 

~> 750 tons 

"included in volume of ~vnthol Chemical Products (Table IV-D-3) 
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CHEIq rtC 
The above products dc not necessari ly represent the output of spec i f icat ion 

products. Rather, they more appropr iate ly represent the streams which are 

characterized by their principal c~T-~.~nent. For exBmp)e, b,,m ,,-pruva,,u, 

stream contains about 10 percent of other alcohols {e.g. ,  sec-butanol).  

The "o i l  phase" general ly consists of a l l  C3+ o le f i n i c  and paraf f (n ic  

s t ra ight  chain hydrocarbons. This stream is sent to an "o i l  workup un i t " .  

This section of the plant basically refines and/or converts this stream into 

co~mnercially acceptable specification transportation and heating fuels. The 

anticipated output from the oil workup section is illustrated in Table IV-D-4. 

ii iiii|i 

TABLE I V-D--4 

TRANSPORTATION FUEL OUTPUT 

Product DailyProduction 

P-oRane 
Unleaded Gasoline 
Jet Fuel 25,000 bbl 
Diesel Fuel (I-D) 
Diesel Fuel (2-D) 
Fuel Oil 500 bbl 

mm 

E. Tri-State Product Marketsbilit@ 

I. General 

The prospective markets for  the pr inc ip le  products and by-products of the 

T-i-State project were examined on both a national and regional basis. 

Prospective custoulrs are defined within the marketing region {Figure IV-E-l) 

and the general requirments for market entry are defined {i.e., quality of 

material required, transportation and general competitive aspects). Direction 

is offered as to other avenues of approach to processing and/or ~rketingo 

which could enhance revenue and/or profitability. 

¥ 
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TRI-STATE MARKETING REGION 

NORTII DAKOTA 

SOUTH DAKOTA ~ISGONSIH 

NEBRASKA 
IOWA 

KANSAS 
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S  STEMS tic 

No emphasis was placed on defining the specific marketability by potential 

consumers of SNG or transportation fuels, These products will be esorbed 

into the existing corporate markets of the hoject's partners. However, the 

general national and regional markets as ell as prices for all products an 

examined. 

Although the product reconuendatlons are supported by positive ma~et-hility 

conclusions, they must be considered preliminary until such time that 

additional information is developed in the area of cost estimating to allow 

c~lete economic evaluation of the alternatives. 

2. Gasification Products 

The Tri-State gasification products initially envisioned as being produced 

appear in Table IV-E-I. 

i i 

TABLE IV-E-I 

PRODUCTS OF COAL GASIFICATION 

Product 

S~  
Carbon Dioxide 
Gas Naphtha 
Phenol 
Cresols 
Creosotes 
Sulfur 
AMnonia 

L i i 

The marketability of each is summariz~ below. Although it is an intermediate 

stream, gas naphtha has also been examined since it is the source of extracted 

benzene. Benzene is a product recommended for direct sale. 
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CNEM   TCMS INC 
a. SNG 

w 

The fac i l i t y  wi l l  produce approximately 145 MMSCFD of high BTU synthetic 

natural gas ($NG) of a quality indistinguishable from conventional pipeline 

quality natural gas. No alternative was considered to this component of 

production due to its high degree of marketability. There appears to be a 

sufficient market to absorb the plant's output within the region of the 

Tri-State plant, with existing transportion and distribution infrastructure in 

close proximity. It has been assumed that SNG pricing will approach parity 

with low sulfur residual fuel oil by Ig90. 

b. Carbon Dioxide 

I t  is recommended ~hat the carbon dioxide produced by the f a c i l i t y  be sold 

into enhanced o i l  recovery and that  geological/geophysical studies of crude 

o i l  producing areas amenable to miscible f looding by carbon dioxide be 

conducted. The a l ternat ive d ispos i t ion would be to vent the carbon dioxide to 

the abaosphere. 

The fac i l i ty  wi l l  produce approximately 400 I~SCFD of carbon dioxide as a 

direct result of gasification and as a product of the Synthol unit. The 

quantity available from the plant represents about twice the current United 

States production of carbon dioxide fo r  the more conventional indus t r ia l  and 

food uses. However, carbon dioxide miscible f looding fo r  enhanced o i l  

recovery o f fe rs  a much higher volume market. The qua l i t y  of the CO 2 

produced w i l l  be acceptable for  p ipel ine t ranspor ta t ion and high pressure 

in jec t ion  in to o i l  f i e l ds .  In the Permian Basin of West Texas, alone, i t  is  

estimated that  approximately 10,000 MMSCFI) of carbon dioxide can be used fo r  

enhanced o i l  recovery. This is  approximately ten times the quant i ty  avai lable 

from current and proposed CO 2 pro jects .  
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