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AI. i PRELI~tYNARY WATER DLANAGEMENT DESIGN BASIS 

A!.!.I Design Objective 

Water manaqement for the Kentucky Coal to gasoline project 
encompasses the treatment of raw water entering the plant 
and treatment of the plant water and waste streams to make 
them suitable for continuous use and safe disposal. The 
philosophy of the water management scheme is based on: 

a) A qualitatively adequate water supply from the 
Ranney Well. 

b) Discharge of treated plant waste water to the Ohio 
River. 

This design basis presents an overall general description 
and principle design parameters of the processes that have 
been selected to make the raw water suitable for its 
intended use, plant water acceptable for reuse, treatment of 
plant effluent for allowable discharge to the river. 
Detailed descriptions and design considerations of each 
system are covered separately in the design basis for each 
as listed under Section 2.0. The design basis presented in 
this document is based on Case 15. 

AI.I.2 

The ~ollowing water treatment systems are included in the 
water management design: 

o Potable water treatment 

o Raw water treatment 

o Boiler makeup water treatment 

o Condensate treatment 

o Utility cooling tower makeup treatment 

o Process cooling tower makeup treatment 

o Boiler biowdown treatment 
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Scope (Continued) 

MTG waste ~rea~ment 

Strippe~ gas liquor treatment 

Storm water and oily water treatment 

Sanitary waste treatment 

FGD System waste handling 

Coal Handling system effluent treatment 

Ash Handling system makeup water treatment 

TDS Reduction Evaporator 

AI.I.3 Design Criteria 

C 

A1.1.3.1 Major design criteria for the water 
management scheme are the following: 

o The water management scheme is based on Ranney Hell 
water only. 

o Design the equipment for treatment of the well 
water based on Ranney's water analysis dated 
February 9, 1982. (See Attachment 1). 

o Ray water supply is unlimited for overall usage, 
including requirements for coal and ash handling as 
well as FGD system operation and cooling tower 
makeup. 

o Provide raw water storage within the plant boundary 
with a seven day capacity based on average raw 
water consumption rate. 

o Biologically treat and process plant waste water 
utilizing a two stage aeration/clarification system 
followed by sand and activated carbon filtration. 
Plant waste water consists predominantly of 
stripped gas liquor and M~G reaction water, and 
pretreated oily water sewer effluent. 

o The waste waters that will be discharged from the 
plant into the Ohio River will be treated and 
monitored to the extent that safe discharge to the 
Ohio River will be assured. 

USE OR D I S C ~ R E  OF REPORT DATA IS SUBJECT TO THE RESTRICTION ON THE NOTI (~  PAGE 
A'r T141E FRONT OF THIS REPORT 

| 
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Western Kentucky 
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AI.I.4 Process Description 

The overall water management configuration is represented in 
block flow diagram. Details of each treatment process are 
as follows: 

AI.I.4.1 Raw Water Supply - Ranney well water is pumped 
into a seven-day Capacity storage pond located within the 
plant boundary. 

AI.I.4.2 Raw water Treatment - Water from the raw water 
storage pond is pumped through a sand filter to remove 
suspended solids. The water is chlorinated prior to fil- 
tration by in-line chlorination to remove organic material. 
The filtered water is collected at the filtered water reser- 
voir for use as boiler feed water makeup, cooling tower 
makeup, utility water, process water, firewater, and solids 
handling system makeup. 

AI.I.4.3 Potable Water - The potable water supply is drawn 
upstream from the raw water storage pond and treated in the 
~ollowing manner prior to distribution within the plant: 

I. In-Line Chlorination 

2. Filtration (sand) 

3. Filtration (activated carbon) 

4. Post Chlorination 

The sand filters remove suspended material from the water. 
The activated carbon filters remove residual free chlorine 
and organics. Following the filtration, the water is post 
chlorinated and pumped to potable water storage tanks for 
distribution. 

AI.I.4.4 Boiler Feed Makeup Treatment System 
(Demineralizer) -- The boiler feedwater treatment system 
encompasses activated carbon filtration and demineralization 
by ion exchange. The treatment system proceeds as follows: 

I. Filtration (activated carbon) 

2. Reverse Osmosis 

3. Cation Exchange 

4. Anion Exchange 
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AI.1.4.4 Boiler Feed Makeup Treatment System. 
(Demineralizer) (Continued) 

The ion exchange demineralizers consist of strong acid 
cation exchangers, and strong basic anion exchangers which 
contain a mixture of strong acid cation resin and strong 
basic anion resin. The water initially flows through 
activated carbon filters before flowing through the reverse 
osmosis unit for ion removal. The next unit is the ca~ion 
exchanger where the remaining cations are exchanged with 
hydrogen ions. The water is then pumped through the anion 
unit for the removal of the remaining anions, CO a, and 
silica in exchange for hydroxyl ions. 

Demineraiized water is routed to a storage tank for boiler 
makeup. 

AI.1.4.5 Condensate Mixed Bed Polishing - Condensate will 
be treated in a mixed bed ion exchange polishing system. 
The condensate polishing system is a high flow rate, 
externally regenerated mixed bed design sized to treat 
i00 percent of the boiler condensate flow on a continuous 
basis. Each mixed bed polisher contains a mixture of strong 
acid cation resin and strong basic anion resin. The 
condensate polishers perform a dual function: 

o By retaining suspended material, .mainly corrosion 
products, they function as filter units. 

o By exchanging dissolved ions against hydrogen and 
hydroxyl ions, they function as demineralizers. 

The condensate is then sent to the treated condensate 
storage tank for reuse as boiler makeup. 

These polishers may become exhausted due to the high 
pressure drop caused by the suspended material removed from 
the condensate, or by a rise in effluent conductivity or 
silica levels due to depletion of hydrogen and/or hydroxyl 
ions from the ion-exchange resin. 

To restore the polishers to their intended function, the 
resin is sluiced from the service vessels into appropriate 
regeneration coltmms. The resin is then restored to its 
service function by backwashing only or by complete 
regeneration depending on the cause of the unit exhaustion. 
Regeneration is accomplished by application of sulfuric acid 
and sodium hydroxide to the appropriate resin. 
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AI.I.4.6 Raw Water/Condensate Treatment System Wastes - 
Various wastes are generated in operating the raw water and 
condensate treatment system. The individual wastes from 
these systems are handled with a sludge thickener that is 
provided to receive the backwash and rinse water from the 
potable and raw water activated carbon filters and sand 
filters. The clean supernatant from the thickner is routed 
to the supernatant collection sump where it is pumped back 
to the filtering system. 

Reverse osmosis concentrate, regeneration waste from the 
ion-exchanger and condensate polishing unit are combined 
with the clean storm water that is discharging to the 
treated effluent pond. Backwash water from the activated 
carbon filters is also recovered and pumped back to backwash 
and supernatant collection sump. 

Sludge resulting from the operation of the potable water 
treatment system and the raw water pretreatment system is 
classified nonhazardous and will be sent to landfill 
following dewatering. 

AI.I.4.7 Utility and Process Cooling Tower MakeuR - Makeup 
requirement for the cooling towers is filtered well water 
and is drawn from the filtered water reservoir mentioned 
under 4.1. Blowdown from the process and the utility cool- 
ing tower is discharqed to the effluent treatment pond. 

AI.I.4.8 Effluent Treatment - Oily water is initially 
treated in API separators and dissolved Air Flotation Units 
(DAF) to remove free oil and suspended material. The DAF 
effluent is then combined with the other process plant waste 
streams in the equalization pond. Other process plant waste 
streams include stripped gas liquor, Mobil MTG reaction 
water, Texaco POX water, SNG condensate, and miscellaneous 
plant process effluents such as equipment leakage, wash 
water, boiler blowdown, etc. The pond serves to absorb any 
flow and chemical composition swings prior to the biological 
treatment. Off-spec waste is diverted to the off-spec 
collection pond and recycled back to the equalizatin pond. 
The collected water is initially pumped to a primary aera- 
tion basin, where Biological Oxygen Demand for the water is 
reduced. Phosphate is added at the aeration tank, then the 
aerated waste is pumped into a clarifier where suspended 
solids are collected. Next, the partially treated waste 
flows to a secondary aeration basin, where it will be 
further aerated. After extended aeration/contact time, the 
water is pumped to a secondary clarifier unit, where 
polyelectrolyte is added to obtain more efficient suspended 
solids removal. 
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(Continued) 

Effluent from the second clarifier will be recycled to the 
off-spec collection pond if it is not acceptable. The 
clarifier overflow is routed through sand filters for the 
removal of residual suspended material. The waste water is 
then treated by activated carbon filters for further removal 
of residual organics and toxic substances. Then it is 
pumped to the effluent treatment pond where it is blended 
with other plant wastes for pH adjustment, monitoring, and 
eventual discharge to the Ohio .River. Part of the biosludge 
from the primary and secondary clarifier is routed to a 
sludge thickener for concentration. The balance of the 
sludge isrecycled to the aeration tanks. 

AI.I.4.9 Sanitary. Wastewater Treatment - The sanitary 
sewage, compriscd primarily of human liquid and solid 
wastes, is discharged to a biological treatment facility. 
The solid wastes are grinded to pulp prior to biological 
aeration in which the sewage is decomposed by an aerobic 
digestion process. A portion of the biological sludge is 
dewatered and incinerated and the remaining is recycled. 
The final effluent after sand filtration and post 
chlorination is discharged to the effluent treatment pond. 

A1.1.4.10 Unit 46 - FGD Unit - The sludge from the Flue 
Gas Desulfurization system is'concentrated in the thickener. 
The slurry from the bottom of the thickener is pumped to 
vacuum filters where a filter cake of approximately 
60 percent solids is discharged to the Fly Ash Stabilization 
system of the Boiler Ash Handling Unit (Unit 03}. 

Blowdown from the scrubbing water surge tank is combined 
with the blowdown from ash handling and discharged to TDS 
concentrator. 

AI.I.4.11 Coal Wet Screenin@ and Wash Water Handlin~ 
(Unit 20) - Several wet screens are employed to wash down 
any fines (minus i/4") from the coarse coal (2" x 1/4") 
which is fed directly to Lurgi gasifiers. 

The wash down water from the wet screening system is sent to 
a clarifier to settle the sludge. The sludge is further 
concentrated in the thickener. A portion of thickener 
overflow- is pumped to the biological treatment system, the 
remaining is recycled back to wet screening. The thickener 
sludge is sent to dewatering centrifuges where minus I/4" 
size fines are collected. 
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AI. I. 4. Ii Coal Wet Screenin~ and Wash Water Handlin 9 
(Unit 20) (Continued) 

The centrifuge discharge is collected in the clarified water 
head tank for recirculation. Makeup water is added to 
compensate for waste retained with the coal particulates and 
blowdown. 

AI.I.4.12 

i. 

. 

Ash Handlin~ Effluent Treatment - 

Gasifier Effluent Treatment - The quenched gasifier 
ash and i~s sluiced water are collected in a 
holding sump. The coarse ash is directly conveyed 
to landfill. The slurry is pumped to dewatering 
cyclones and then to plate thickener~ for further 
clarification. The thickened sludge is filtered 
and discharged to landfill. The clarified water 
from the plate clarifier and dewatering cyclone is 
recirculated. Makeup water is added for water 
losses due to evaporation by quenching, retained 
water is sludge and blowdown. 

Boiler Effluent Treatment - The fly ash from the 
boilers is discharged dry to stabilize the sludge 
from FGD unit before disposing to landfill. 

The fine ash is thickened in a plate clarifier and 
dewatered for eventual discharge to the landfill. 

The effluent water from the clarifier and dewatering 
press is recycled back to the system, makeup 
water is continuously added due to water losses and 
blowdown. 

AI.1.4.13 Utility Water - The utility water requirements 
for the plant are drawn from the filtered water reservoir. 
Utility water is primarily required for area washdown water. 
Utility water so used will be collected by the oily water 
runoff system and eventually returned to the biological 
treatment system. 

AI.I.4.14 Storm and Oily Water Separation System - The 
plot is divided into clean and contaminated drainage areas 
for the purpose of collecting and segregating clean and 
contaminated storm runoff. 
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AI.I.4.14 Storm and Oily Water Separation System 
(Continued) 

The clean storm sewer (CSS) collects all runoff from clean 
areas and impounds it for discharge to the river if the 
water quality is environmentally acceptable. The two clean 
storm ponds provided are sized on the basis of impounding 
the runoff resulting from a 10-year frequency, one day 
duration storm event equivalent to 4.9 inches total rainfall 
collected over the surface of the clean suorm sewer 
watershed. 

The oily water storm sewer (OWS) collects oily storm runoff 
and washdown from contaminated process areas and tankage. 
The oily water process sewer (OPS) collects equipment drains 
and washdown. Oily water from both sewers flows to the oily 
water separation system where free oil is skimmed off and 
sludge is collected and removed. The overflow from the oily 
water separator is routed through an air flotation unit for 
final oil removal prior to being pumped to biological 
treatment. Two oily water ponds are provided to impound 
oily water during a storm event. The ponds are sized to 
impound the runoff resulting from a 25-year frequency, one 
day duration, storm event equivalent to 5.7 inches total 
rainfall collected over the surface of the oily water storm 
sewer watershed plus storm event. 

Normally, under dry weather conditions, the OWS flow is to 
the oily water separator. During a storm event, the initial 
flush of the CSS is automatically diverted to the oily water 
ponds. During an extended storm event, the OWS may be 
manually diverted to the clean storm ponds. Oily water 
impounded in the oily water ponds during a storm event is 
pumped to biotreating through oily water separator and air 
flotation unit. 

f 
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ATTACHmeNT 1 - RAW WATER ANALYSIS 

CONSTITUENT 

Total Dissolved Solids 
Total Alkalinity 
Total Hardness 
pH 
Total Suspe~ed Solids 
Calcium (Ca~. 
Magnesiu~ ~Mq -~) 
Sodium (Na-~ 
Hydrogen (H-[ 
Potassiu/n (K-) 
Ammonium (NHH; ) 
TOTAL CATIONS 

Bicarbonate {HCO~) 
Carbonate (C0~) 
Hydroxide (OH) 
Chloride (CI) 
Sulfate(SO~ 
Nitrate (NO~}* 
Fluoride (F } 
Phosphate(PO~ ) 
Sulfite (SO 3 ) 
Thiocyanide (CNS) 
Organic Acids 
Cyanide (CN) 
TOTAL ANIONS 

PPM 

451 
CaCO 3 68 
CaCO~ 332 

7.05 
I0 

CaCO 3 215 
CaC~ 3 
CaCO 3 
CaCO 3 
CaCO 3 
C a C O  3 , 

CaCO 3 332 

CaCOa 68 
CaCO~ 
CaCO 3 
CaCO 3 7 

254 

CaCO~ 1.9 
CaCO 3 0.14 
CaCO 3 
CaCO 3 
CaCO~ 
CaCO 3 
CaCO s 332 

Iron Total Fe 0.78 
Carbon Dioxide, Free CO 2 12 
Silica SiOa 2.1 
Residual Chlorine Cla - 
Organic Chemicals 
Manganese Fin 0.15 
Copper Cu <0.01 

* Sulfate ppm has been increased to make the ions balanced. 
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APPENDIX 1 

ATTACHMENT 2 

AVERAGE COMPOSITION OF AQUEOUS PRODUCT 
FROM FIXED-BED MTG PROCESS 

Formic Acid 
Acetic Acid 
Propanic Acid 
Isobutyric Acid 
Sutyric Acid 
Methanol 
Ethanol 
1-Propanol 
2-Propanol 
1-Butanol 
t-Butanol 
2-Butanol 
2-Methylpropanol 
Acetaldehyde 
Propanol 
Acetone 
Methylethyketone 
3-Methyl-2-Butanone 
2-, +3-Pentanones 
Dimethylether 

Acid Number (rag KOH/gm} 

Dissolved gasoline range 
hydrocarbons = 

BOD (mg Oa/l) 

COD (rag O2/1) 

pH 

<5 ppm (-Wt/ml [,~TG H20) 
525 
90 
<5 
i0 

150 
20 
5 

15 
<5 
5 

<5 
<5 
70 
5 

550 
125 

5 
15 

Trace (10 ppm) 

0.56 

I00 ppm 

1,400 

2,200 

3.8 
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APPENDIX 1 

ATTACHMENT 3 

STRIPPED GAS LIQUOR AI~ALYSIS 
[Biological Treatment System Influent) 

pH Value 
Conductivity in micro S cm -I 
Chemical Oxygen Demand, mg/l 
Volatile Acids, mg/q, Acetic Acid 
Phenols, mg/l, m-cresol 
Ammonia, mg/l as Nitrogen 
Fluoride, mg/l as F- 
Oxygen absorbed, mg/l 
Sulphides, mg/l as S = 
Thiocyanates, mg/1 as CNS- 
Cyanides, mg/l as CN- 
Chlorides, mg/l as CI- 
Phosphates, mg/l as PO~= 
Sulphur, mg/l as S 
Sulphates, mg/l as SO;= 
Silicates, mg/l as SiO 3 
Potassium, mg/l as K+ 
Sodium, mg/l as Na+ 
Nitrites, mg/1 as NO 2 
Total Solids, mg/l 
Calcium, mg/l as Ca++ 
Magnesium, mg/l as Mg++ 
Iron, mg/l as Fe++ 
Copper, mg/1 as Cy++ 
Nickel, mg/l as Ni++ 
Phenol, mg/l 
Organic Acid 
Organic Basis, mg/l 

6 . 1  
2,600 

98O 
216 

0.5 
344 
46 

30O 
5 

134 
1 

485 
5.4 

140 
70 
12 
0.3 
4.3 
0.6 

548 
2.0 
0.8 
6.8 

<0.I 
<0.i 
II 

241 
<150 
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A1.2 WATER AND IONIC BALANCES FOR BFD 
NO. 835504-00-R-043 Rev. A (Case 15) 
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WATER SOUI~.E 

A 

T 

E ~ / / ~  / ; ; ,>/:_. i . / , .  - ,  ,J . ' / ; / r -  .~f~..~,/~J c -7- 
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PRELIMINARY 
I 

CGNSTI~T PPM 

Toe_al Dissolved Solids 

Total S~ess 

STREAM NO. 
" 7 

p" / ,  4 q  
T o ~ l  S~spen_~e Soli~ .p -~ 
c~ci~ (ca++) caco~  2 /  ~. -- 
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TRISTATE SYNFUELS COMPANY 
Indirect Coal Liquefalcl~on Plant 
Western KentxxckV 

APPENDIX I 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Contract 835504 

AI.3 BLOCK FLOW DIAGRAM - WATER AND SOLID WASTE ~IANAGE~.~NT 
Drawing Number 835504-00-R-043 Rev A 3-3-82 
(Case 15) 
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TIP.l-STATE SYNFUELS COMPANY 
Indir l~ Coal Lk:luefactior, Plant 
Western Kentucky 

APPENDIX 1 

AI.4 PROCESS DESCRIPTION 

FLUOR ENGINEERS A N D  CONSTRUGlroR~ INC. 
C n n ~ , ~  83SS04 

A1.4.1 Coal Wet Screenin@ And Wash Water Handlin @ 
(Unit 02) 

Run-of-mine coal reclaimed from the ground stockpiles via 
wheel bucket reclaimer is transferred to the wet screening 
plant. Several wet screens are employed to wash down any 
fines (minus 1/4") from the coarse coal (2" x 1/4") which is 
fed directly to Lurgi gasifiers. 

The minus I/4" size fine is dewatered in centrifuge. The 
coal fines after having dried are stored in the fines silo. 
The fines can either be used for power and steam generation 
or sold to customers. 

Overflow from the centrifuge is collected in clarified water 
head tank for recirculation. 

1:~keup water is added to compensate fcr water retained with 
the coal particulates and blowdown. 

f \, 

USE OR DISCLOSURE OF REPORT DATA IS b"UBJECT TC, "rl.lE RESTRICTION ON "rile NOTICE PAGE 
AT THE FRONT OF THIS REPORT 
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TRI-STATE SYNFUELS COMFANY FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Indirec~ Coal I ;quefac~on P|an~ ~nt:r-(,Cl; ~ 
Wlstern Kent%N:ky 

AI.4.2 Gasifiers Ash Handlin~ (unit 03) 

The coarse ash from the Lurgi gasifiers ash locks is 
directly discharged into a low velocity sluiceway. Water is 
used to sluice and at the same time quenching the hot ash. 
The low pressure steam generated from quenching hot ash is 
exhausted into the atmosphere by fan. 

The sluiced ash is discharged to a crusher in %;hich 
uncharted coal and clinker from the gasifiers bottom can be 
reduced to a smaller particle size. The ash slurry is 
collected in a holding sump prior to being dewatered. The 
coarse ash is discharged to a dump truck. The underflow is 
pumped to dewatering cyclones for further dewatering and 
conveyed to a plate thickener for further clarification. 
The underflow sludge is filtered and discharged to the final 
ash conveyor to be transferred to a dump truck. 

The overflow water from the plate thickener and filter press 
is recirculated to the plant. Effluent water from the first 
stage clarifier of the raw water pretreatment plant is added 
as makeup for water losses due to evaporation by quenching, 
water retained in ash (sludge) and blowdown. 

uSE OR DISCLOSURE OF REPORT DATA IS SU~IECT TO THE RESTRICTION ON THE NOTICE PAGE 
AT THE FRONT OF THIS REPORT 
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TRI-STATE SYNFUE~.S COMPANY 
Indirect Coal LiQuefaction Plant 
Western Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Contract 835504 

AI.4.3 Boilers Ash Handling (Unit 03) 

The steam and power plant discharge bottom and fly ash from 
lts boile~ furnaces. The fly ash is collected at the stack 
by emissions control equipment. Once the air pollution 
device is loaded with fly ash, it will automatically be 
discharged to a collection surge bin. Fly ash from the 
boilers cannot be sluiced with the bottom ash since it 
retains only a small quantity of fine fly ash particles. 
The fly ash is discharged dry, mixed , and stabilized with 
filter cake from the flue gas desulfurization unit by means 
of pug mill and hauled away to landfill site. The bottom 
ash continually falls from the furnace throat, through the 
bottom ash chute and into the water filled submerged con- 
veyor trough. The cooled ash is conveyed into ash crusher 
by conveyor flights attached to the continuous loop of the 
conveyor chain. The size of the clinkers in the bottom ash 
is reduced prior to dispose to the ash dump. The wet ash 
stream is introduced into a plate clarifier. The solids 
settle out at the plate surfaces and slide downward to a 
dewatering filter-belt press. The filter cake is trans- 
ferred alcnq with ash from the crusher and discarded. 

The overflow water from the clarifier and underflow from 
dewatering press is pumped into a storage tank for recircu- 
lation in the unit. Makeup water is added to compensate for 
evaporation, water retained in the sludge, and blowdown 
losses. 

USE OR DISCLOSURE OF REPORT DATA IS SUBJECT TO THE RESTRICTION ON THE NOTICE PAGE 
AT THE FRONT OF THiS REPORT 
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T R I 4 T A T E  S Y N F U E ~  COMPANY FLUOR ENGINEERS A N D  CONSTRUCTORS, I N ~  
I~ i rect  C0al Liquefaction Plant Contact  ~ 5 5 0 4  
Western Kan~cky 

AI.4.4 Unit 05 & 45 - Utility And Process Coolin~ Towers 

Makeup water required for the process and utility cooling 
towers is supplied from the filtered water reservoir. This 
water has been chlorinated and filtered to remove organics 
and suspended solids. Blowdown from the process and utility 
cooling towers is discharged to the effluent pond. The 
circuiating cooling water is treated for pH, corrosion, and 
biological growth control. 
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TRI -STATE SYNFUELS COMPANY FLUOR ENGINEERS A N D  CONSTRUCTORS, INC. 
Indirecl: Coal Licluefac~ion Planlc Contract 835504 
Westtrn Kentucky 

A1.4.5 Unit 44 - Boiler Feed Water 

The boiler feed water treatment system encompasses activated 
carbon filtration, reverse osmosis, and demineralization by 
ion exchange. The ion exchange demineralizers consist of 
strong acid cation exchangers containing a strong acid 
cation resin and strong basic anion exchangers containing a 
strong basic anion resin. 

The water initially flows through activated carbon filters 
before flowing through the reverse osmosis unit for ion 
removal. The next unit is the cation exchanger where the 
remaining cations are exchanged with hydrogen ions. The 
water is then pumped through the anion unit for the removal 
of the remaining anions, CO~, and silica in exchange for 
hydroxyl ions. This demineralized water is routed to 
storage tanks for use as boiler feed water makeup. 

Unit z4 - Condensate mixed Bed Pclishing 

Condensate is treated in a mixed bed ion exchange polishing 
system. The mixed bed polishers contain a mixture of strong 
acid cation resin and strong basic anion resin of 
macroreticular type. The condensate polishers function as 
filter units by retaining suspended material, mainly 
corrosion products. They also function as de-mineralizers by 
exchanging dissolved ions against hydrogen and hydroxyl 
ions. The condensate is then sent to the treated condensate 
storage tank for reuse as boiler makeup. 

The condensate polishing system is a high flow rate, 
externally regenerated mixed bed design sized to treat 
i00 percent of the boiler condensate flow on a continuous 
basis. These polishers may become exhausted due to the 
pressure drop caused by the suspended material removed from 
the condensate, or by a rise in effluent conductivity or 
silica levels due to depletion of hydrogen and/or hydroxyl 
ions from the ion-exchange resin. To restore the polishers 
to their intended function, the resin is sluiced from the 
se~-vice vessels into appropriate regeneration columns. The 
resin is then restored to its service function by 
back-washing only or by complete regeneration depending on 
the cause of the unit exhaustion. Regeneration is 
accomplished by application of sulfuric acid and sodium 
hydroxide to the appropriate resin. 
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TRI-STATE SYN FUE LS COMPANY 
Indirect Coal L,cluefaction Plant 
Western Kentucky 

A1.4.6 Flue Gas Desulfurization 

FLUOR ENGINEERS AND CONSTRUCTORS. INC, 
Contract 835504 

OR DISCLOSURE OF REPORT DATA IS SUIBJECT TO THE RESTRICTION ON "THE NOTICE PAGE 
AT THE FRONT OF THIS REPORT 
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TRI-STATE SYNFUEL$ COMPANY FLUOR ENGINEERS AND CONSTRUCTORS. INC. 
Indirect Coal L@quefact;on Plant Contract 835S04 

Western Ker.t~Jcky 

AI. 4.7 Effluent Treatment (Unit 52) 

Oily water is initially treated in API separators and Dis- 
solved Air Flotation Units (DAF) to remove free oil and 
suspended material. The DAF effluent is then combined with 
the other process plant waste streams in the equalization 
pond. Other process plant waste streams include stripped 
gas liquor, Mobil MTG reaction water, and miscellaneous 
plant process effluents such as equipment leakage, wash 
water, etc. The pond serves to absorb ~ny flow and chemical 
composition swings prior to the biological treatment. Off- 
spec waste is diverted to the off-spec collection pond and 
recycled back to the equalization pond. The collected water 
is initially pumped to a primary aeration basin, where 
Biological Oxygen Demand for the water is reduced. 
Phosphate is added at the aeration tank, then the aerated 
waste is pumped into a clarifier where suspended solids are 
collected. Next, ~he partially treated waste flows to a 
secondary aeration basin, where i% will be further aerated. 
After extended aeration/contact time, the water is pumped to 
a secondary clarifier unit, where polyelectrolyte is added 
to obtain more efficient suspended solids removal. 

Effluent from the second clarifier will be recycled to the 
off-spec collection pond if it is not acceptable. The 
clarifier overflow is routed through sand filters for the 
removal of residual suspended material. The waste water is 
then treated by activated carbon filters for further removal 
of residual organics and toxic substances. Then it is pumped 
to the treated effluent pond where it is blended with other 
plant wastes for pH adjustment, monitoring, and eventual 
discharge to the Ohio River. Part of the biosludge from the 
primary and secondary clarifier is routed to a sludge 
thickener for concentration. The balance of the sludge is 
recycled to the aeration tanks. 

Storm and Oily Water Separation System (Unit 52) 

The plot is divided into clean and contaminated drainage 
areas for the purpose of collecting and segregating clean 
and contaminated storm runoff. 

The clean storm sewer (CSS) collects all runoff from clean 
areas and impounds it for discharge to the river if the 
water quality is environmentally acceptable. The two clean 
storm ponds provided are sized on the basis of impounding 
the runoff resulting from a 10-year frequency, one day 
duration storm event equivalent to 4.9 inches total rainfall 
collected over the surface of the clean storm 
sewer-watershed. 

USE OR DISCLOSUmE OF REPORT DATA IS SUBJECT TO THE REs'rRI~rlON ON THE NOTICE PAGE 
AT TIlE FRONT OF THIS REPORT 
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TRI-.STATE SYNFUELS COMPANY 
Indirect Coal Liquefaction Plant 
We~ern Kentucky 

FLUOR ENGINEERS A N D  CONSTRUCTORS, INC. 
Conzra~ 835504 

AI.4.7 Effluent Treatment (Unit 52) (Continued) 

The oily water storm sewer (OWS) collects oily storm, runoff 
and washdown from contaminated process areas and tankage. 
The oily water process sewer (POS) collects equipment drains 
and washdown. Oily water from both sewers flows to the oily 
water separation system where free oil is skimmed off and 
sludge is collected and removed. The overflow from the oily 
water separator is routed through an air flotation unit for 
final oil removal prior to being pumped to biological 
treatment. Two oily water ponds are provided to impound 
oily water during a storm event. The ponds are sized to 
impound the runoff resulting from a 25-year frequency, one 
day duration, storm event equivalent to 5.7 inches total 
rainfall collected over the surface of the oily water storm 
sewer watershed plus 40 minutes flush from the clean storm 
sewer for the same storm event. 

Normally, under dry weather conditions, the OWS flow is to 
the oily water separator. During a storm event, the initial 
flush of ~he CSS is automatically diverted to the oily water 
ponds. After 30 minutes, the CSS is again routed to the 
clean storm ponds. During an extended storm event, the OWS 
may be manually diver~ed to the clean storm ponds. Oily 
water impounded in the oily water ponds during a storm event 
is pumped to biotreating through oily water separator and 
air flotation unit. 

USE OR DISCLOSURE OF REPORT DATA IS SUBJECT TO THE RESTRICTION ON THE NOTICE PAGE 
AT THE FRONT OF THiS REPORT 
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TRI-STATE SYNFUELS COMPANY 
Inclire(;t Coal LiQuefac~iom Ptan~ 
Western Kentucky 

FLUOR ENGINEERS A N D  CONSTRUCTORS, INC. 
Con~rac~ 835504 

A1.4.8 Sludge and Dissolved Solid Disposal System 
(Unit 52) 

The sludge and dissolved solids resulted from the treatment 
of liquid effluents at the synfuels plant are handled in 
three separate systems: 

i. The blowdown of recirculating water from the hot 
gasifier ash, boiler ash, and FGD units are 
discharged to a TDS concentrator in which the total 
dissolved solids are concentrated by evaporating 
the water portion. The slurry will then be 
conveyed to a landfill along with ash sludge 
generated from gasifier and boiler. 

. The fly ash collected from the coal-fired boilers is 
first blended with the sludges generated from the 
flue gas desulfurization unit before discharging 
these stabilized solid wastes to the landfill. 

3. The main bulk of the biological sludge from the 
plant consists of sanitary wastewater treatment, 
process waste water, raw water biological treatment 
facilities, and. oily sludge from oil/water 
treatment facility. This sludge mixture is further 
dewatered. The dry sludge cake is incinerated in 
the multiple-hearth incinerator. 

USE OR DISCLOSUHE OF REPORT DATA IS SUBJECT TO THE RESTRICTION ON THE NOTICE PAGE 
AT THE FRONT OF "tHIS REPORT 
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T~:II-STATE SYNFUELS COMPANY 
Inch,:ct Coal Liquefaction Plan1: 
Western Kentucky 

FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Contract 835504 

AI.4.9 Sanitary Sewage Treatment System (Unit 53) 

The sewage influent to the sanitary sewer is comprised 
mostly of human liquids and solids waste. It is pumped 
through a bar grid designed to remove large pieces of wood 
or me~allic refuse from the sewage that can cause damage to 
the se~Tage pump and comminutor. The coarse solid wastes are 
comminuted and sewage pumped into surge tank prior to treat- 
ment in the aeration tank. In the biological aeration, 
suspended solids are produced from the conversion of BOD. 
The sewage is decomposed by aerobic bacteria and other 
organisms in the presence of diffused air. These micro- 
organisms form a dark brown mass (activated sludge). 

In the clari~ier, the activated sludge Settles to the bottom 
and the clear t~e=ued liquid flows over a weir into the 
outlet pipe which carries the plant effluent to the chlorine 
contractor. The settled sludge is recirculated back to the 
aeration tank to decompose more incoming sewage. Chlorine 
gas is used to kill the disease carrying bacteria which 
might be in the effluent. The treated effluent is fed to a 
sand bed filtration chamber. The filter can remove fine 
effluent particles that may carry over by the flowing water. 
Once the filter is loaded with particles, backwash followed 
bv a rinsing cycle will unplug the sand bed. The final 
effluent usually requires pH adjustment before discharging 
into the Ohio River (downstream of the raw water suction 
inlet). 

USE OR DISCLOSURE OF REPORT DATA iS SUBJECT TO THE RESTRICTION ON THE NOTICE PAGE 
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TRISTATE SYNFUE~ COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
I ~ i r ~ t  C~I Liquef~tion Pl~t  Contr~t 835504 
West~n Kentucky 

A1.4.10 Unit 55 - Raw Water 
ml 

Raw water from a Ranney Well structure is pumped to a raw 
water storage pond. Water from this pond is pumped through 
a sand filter to remove suspended solids. The water is 
chlorinated prior to filtration by in-line chlorination to 
remove organic matter. The filtered water is collected at 
the filtered water reservoir for use ~s boiler feed water 
makeup, cooling tower makeup, utility water, process water, 
fire water, and solids handling system makeup. The backwash 
from the sand filter unit is collected in the backwash 
sludge thickener where it is concentrated to about 10 to 
12 percent solids. The waste stream is then further 
concentrated to about 40 percent solids in the sludge 
dewatering unit before being discharged to sludge disposal. 

OR DISCLOSURE OF REPORT DATA IS SUIIJECT TO THE RESTRICTION ON THE NOTICE PAGE 
AT THE FRONT OF THIS REPORT 
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TRI-STATE SYNFUELS COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC. 
Indirec~ Coa! Liquefaction Plant " Contract 835504 
Western Ken'tucky 

AI.4.11 Unit 55 - Potable Water Supply 

The potable water supply is drawn upstream from the raw water 
storage pond. This water is treated separately by in-line 
chlorination and sand filtration to remove organics and 
suspended solids. A receiving tank is provided after the 
sand filter. The water is pumped from the tank through an 
activated carbon filter where organics and free chlorine 
will be removed. Following the activated carbon filter, the 
water is chlorinated and pumped to potable water storage 
tanks for distribution. 

USE OR DISCLOSURE OF REPORT DATA iS SUBJECT TO THE RESTRICTION ON THE NOTICE PAGE 
ATTHE FROh:T OF "rillS REPORT 
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