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SECTION 1 

FACILITIES DESIGN 

I.I GENERAL CONSTRAINTS 

I.I.I CODES AND STANDARDS 

All natlonalt state, and local codes and standards that apply to 

the construction and operation of the Gasoline Plant have been adhered to t as 

well as the standards of the industry deemed necessary for the safe design, 

fabrication, assembly, erection, inspectlon t and testing of the completed 

system. The latest editions of the followlng codes have been used: 

Item 

Buildings 

Compressors 

Conveyor Components 

Drive Gears 

E l e c t r i c a l  

Exchangers 

Furnaces 

Navigational Hazards 

Pipellne 

Plumblng 

Re~ulatlon 

Uniform Buildlng Code 

API Standard 617, 618, OSHA 

CEMA 

AGMA 

NEMA, NEC 

ASME Section VIII, Division I and 

TEMA B, C and R 

API 530, ASME Section I, ANSI B31.3 

FAA 

ANSI B31.4 

Uniform Bui lding Code and Local  Code 

Pressure Vessels, Unfired ASME Section VIII, Division I 

Pumps 

Refinery Piping 

Safety 

Steam Generators 

API Standard 610 

ANSI B31.3 

OSHA 

ASME Section I 

II-I-I 
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Storage Tanks: 

AtmospSerlc 

Pressure 

Pressure Spheres 

Structures~ 

Concrete 

S t e e l  

Turb lnes  

API Standard 620 and 650 

API Standard 690 and 650 

ASME Section VZII 

Uniform B u i l d i n g  Code, ACI 

AISC and UBC, ANS~ AS 8.1 

API Standard 61! and 612 

1 .1 .2  REGULATORY STANDARDS AND REOUIREMENTS 

The construction and operation of the Gasoline Plant will require 

compliance wlth appllcable local, state, and federal laws, codes, ordinances, 

and regulations. Key permits are being prosecuted as part of the Gasollne 

Plant pr?Ject work. The key permits issued by federal agencies ~or which 

a p p l i c a t i o n  has been submitted i n c l u d e :  

(I) Permit to Construct on e Navlgable Waterway, Section I0 

permit, by the Corps of Engineers 

(2) Permit to Discharge Dredged or Fill Haterlal, Section 404 

p e r m i t ,  by the Corps of  Engineers 

(3) Natlonal Pollution Discharge Ellmlnatlon System (NPDES) 

notification to the Environmental Protection Agency 

The NPDES notification is flled in lleu of an appllcstlon for a 

NPDES permit which Is not required since the Gasoline Plant has been designed 

to have no discharge of wastes to a navigable stream. The Environmental 

Protection Agency (EPA) Is in the process of delegating to the Commonwealth 

of Kentucky the authority to administer the NPDES program and close contact 

with the Commonwealth of Kentucky wlll be maintained. 

II-l-2 
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The pro jec t  m u s t  comply w i th  s ta te  and fedora1 regulations for 

p r o t e c t i o n  of s i r  q u a l i t y ,  water  q u a l i t y ,  and sol~d wast~ d lspoou l .  The 

r e s p o n s i b i l i t y  for the administrat ion of these regulat ions is to be delsg.ted 

to the Commonwealth of Kentucky by EPA in accordance w i th  federa l  law. For 

those r e g u l a t i o n s  a d m i n i s t e r e d  by Ken tucky ,  EPA w t l l  r e t a i n  review 

responsibility and, in some cases, notlflcatlons still must be issued to EPA 

by the applicant. For those regulatlons admlnJstered by EPA, appllcatlon will 

be made to EPA, wlth the Commonwealth of Kentucky i n  an advisory or revlew 

role. 

The permits for which application has been submitted to the 

Commonwealth of Kentucky include: 

(I) Prevention of Significant Deterioration (PSD) permit 

(2) Permit to Construct an Air Contaminant 3ource (CACS) 

(3) Permit to Construct a Reslduals Landfill (CRL) 

(4) Permit to Construct a Hazardous Waste Land f i l l  (CHWL) 

(5) Water Withdrawal Permit 

(6) Permit to Construct Across or Along Streams (CAAS) 

These permits will be issued mad administered by the Kentucky 

Department of Natural Resources and Environmental Protection. Items l and 2 

are permits issued under authority delegated by EPA under the Clean Air Act. 

Items 3 and 4 are delegated by EPA under provisions of the Resource 

Conservation and Recovery Act. 

The Carps of Engineers cannot issue its permits until the 

provisions of the National E~vlronmental Policy Act (NEPA) have been met. 

NEPA requires that an Environmental Impact Statement (EIS) be prepared by the 

lead federal agency, the Corps of Engineers in this case, before a decision 

can be made as to whether permits can be issued. A draft EIS is now being 

prepared under a three-party agreement between the Corps of Engineers, 

W.R. Grace & Co., and an environmental consultant for scheduled issuance for 

public review in December 1982. 
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There are other permits by ste ts  and local au tho r i t i es  that will 

have to be ob ta ined  in  connec t ion  with the Gaso l ine  P lan t  c o n s t r u c t i o n ,  These  

are! 

(I) Department of Transportation, Federal Aviation 

A d m i n i s t r a t i o n ,  N o t i c e  o f  P r o p o s e d  C o n s t r u c t i o n  o r  

Alteration. 

(2)  Department of I n t e r l o r z  compliance with 

(a )  FsSlonal and historic P r e s e r v s t i o n  Act 

(b) Wilderness Act of 1964 

(c) Forest and Rangelsnd Renewable Resources Act 

(d) Wild end Scenic Rivers Act 

(e )  Endangered Spec ies  Act 

(f) Fish and Wildlife Coordination Act 

(g) Protection of Bald and Golden Eagles 

D e l i v e r a b l e  27, " M a t e r i a l s  and L icense  R e p o r t , "  i n c l u d e s  a master  

schedule and staffing plan for their preparation, submittal, and prosecution. 

These  permits will be obtained as an early action dur ing  the detailed design 

phase of this project. 

1.1 .3  SPARYNG CRITERIA 

~ m  

n l J B ~  

t ~ A  

~r~ 

.- 

I n  t h e  i n t e r e s t  o f  c o n t i n u o u s  o n s t r e a m  o p e r a t i o n  o f  t he  G a s o l i n e  

Plant, all major rotating equipment will be spared. In some instances, 

c o m p l e t e  t r a i n s  w i l l  be s p a r e d  so t h a t  i f  an e n t i r e  t r a i n  o f  equipment i s  

down, a n o t h e r  can p ick  up i t s  f u n c t i o n  wi thou t  a f f e c t i n g  the  p l a n t  o u t p u t .  In  

o t h e r  c a s e s ,  t r a i n s  of  equipment w i l l  have des ign  c a p a c i t y  to  make up f o r  the 

lost capacity of similar equipment that is down. Also, intermediate storage 

facilities are included to enable continuous plant operation for scheduled 

interruptions. 
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I.I.4 SPECIAL METALLURGICAL REOUIREMENTS 

Unit  21 w i l l  have  a h igh  c e n c e n t r a t t o n  of  c h l o r i d e s  combined  w i t h  

CO 2 end H2S in  bo th  the  p r o c e s s  w a t e r  and the  c o o l i n g  wa te r ,  p r e s e n t i n g  a 

d i f f i c u l t  ~ a t e r t a l s  problem. To prevent  s t r e s s  co r ros ion  c rack ing  and p i t t i n g  

o f  the  h e a t  e x c h a n g e r  tubes and p ip ing  h a n d l i n g  these  wa te r s ,  m a t e r i a l s  were 

s e l e c t e d  t h a t  are  s u i t a b l e  fo r  the p r o c e s s i n g  c o n d i t i o n s  s p e c i f i e d .  

I~ g e n e r a l ,  t b e  m a t e r i a l s  o f  c o n s t r u c ~ 1 o u  f o r  the  p l a n t  I s  carbon 

s t e e l  wltb the  axcep t lon  of some equ ipmen t  and r e l a t e d  p l p l n g  where  a l l o y ,  

11ned or  n o n f e r r o u s  m e t a l s  w i l l  be used  to  c o n t r o l  c o r r o s i v e  o r  e r o s i v e  

process fluids. 
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1.2 PROCESS UNXTS DESXGN 

The  G a s o l i n e  P l a n t  i s  d e s i g n e d  t o  p r o d u c e  a n o m i n a l  5 0 , 0 0 0  bpd o f  

gasoline by gasifying hlgh-sulfur agglomerating coal, synthesizing methanol 

from the coal-derlved gas, and converting the methanol to gasoline, 

The overall process configuration for the Gasoline Plane is shown in 

Process Block Flow Diagram D-01-FS-1 In Volume I, subsection 1.1.1. 

Raw Kentucky No. 9 coal is delivered at Coal Receiving end Unloading - 

Unit 11 by railroad and barge. Coal uuloaded at the railcar unloading station 

and the barge unloading stations is sampled and transported to storage. Then 

the coal is conveyed t o  Coal Grinding and Slurry Preparation - Unit 24, 

where a coal-water slurry is prepared to a specified grind size distribution 

end slurry concentration. 

Coal -water  s l u r r y  pumped from the s l u r r y  preparation uni t  is  fed wi th 

h i g h - p u r i t y  oxygen from Unit 22 to the Texaco gaslflers in Gasification - 

Unit 21. Partial oxidation of the coal-water slurry occurs at 900 psig 

pressure and temperatures ranging from 2,200 to 2,800°F, producing a raw gas 

consisting mainly of CO, H2, CO2, and steam with a small amount of H2S , 

COS, methane, Inerts, and some unconverted carbon. The ash content of the 

feed coal leaves the gasiflers in the form of molten slag. 

The raw gas  i s  c o o l e d  by g e n e r a t i n g  s t e a m .  Then  i s  i t  q u e n c h e d  a n d  

s c r u b b e d  w i t h  w a t e r  f o r  p a r t i c u l a t e  m a t e r i a l  r e m o v a l  b e f o r e  e n t e r i n g  CO 

S h i f t  - Uni t  23. 

A b o u t  62Z of  the  raw gas  i s  p roces sed  t h r o u g h  a CO s h i f t  u n i t  c o n t a i n i n g  

a coba l t /mo lybdenum c a t a l y s t .  The remain ing  p o r t i o n  o f  t h e  raw g a s  b y p a s s e s  

t h e  s h i f t  r e a c t o r .  T h i s  p r o c e s s i n g  r e s u l t s  i n  t h e  c o r r e c t  H2:CO r a t i o  f o r  

methanol synthesis. Heat is recovered from both of the streams before flowing 

t o  t he  Acid Gas Removal - Uni t  34.  
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An integrated heat recovery scheme has been designed to recover the useful 

energy for heating shift feed gas, hlgh-pressure boiler feedwater, process 

condensate, and vacuum condensate. Process condensat? from cooled shift 

effluent and bypass gas is reheated ~nd returned to the Gasification Unit. 

The shlfted and unshlfted gases are treated in Acid Gas Removal - 

ITnlt 34. The Acid Gas Removal Unit employs Lotepro Corporations Rectlsol 

Process, which produces a synthesis gas eultable for methanol synthesis, an 

H2S-rlch gas for sulfur recovery in Sulfur Recovery (Claus) - Unit 36, and 

a C0-rlcb gas for further treating in the Torvex and washing system before 

venting of an environmentally acceptable tall gas. 

Following compression, a low-pressure methanol synthesis loop is 

employed to convert the purified syngas into methanol. Part of the purge gas 

from the synthesis loop is fed to a Pressure Sw~ng Adsorption (PSA) train, 

which provides hlgh-purlty hydrogen for Heavy Gasoline Treating - Unit 38. 

The remainder of the purge gas from the synthesis loop and the tall gas from 

the PSA Unit are sent to the fuel gas system. 

Crude methanol is converted to hydrocarbons and water in the Methanol- 

to-Gasollne - Unit 31. The hydrocarbons are separated in Gas Fractlonatlon - 

Unit 32 :o produce fuel gas, HF Alkylatlon Unit feed, LPG, light gasoline, 

and a heavy gasoline feedstream. The process water from Unit 31 is blotreated 

to remove impurities before recycling and disposal. Fuel gas from the Gas 

Fractlonatlon Unit is sent to the fuel gas system. 

HF Alkylatlon - Unit 33 converts the alkylatlon feed, which includes 

butylenes, amylenes, and isobutane, to alkylate, a gasoline blending 

component, ~-butane, used to adjust gasoline vapor pressure, and isobutane, 

which is used to adjust gasoline vapor pressure ~-Ith the excess to sales. 

Heavy G a s o l i n e  T r e a t i n g  - U n i t  38 r e d u c e s  the  d u r e n e  c o n t e n t  in  t h e  

heavy gasoline from the Gas Fractlonatlcn Unit to meet finl~hed gasoline 

specification requirements. The PSA Unit provides the required hydrogen for 

I I -  1 . 2 - 2  



this catalytic hydrogenation. Treaned heavy gasoline is sent to heavy 

gasoline storage in Unit 57 for product blending. Gas produced in this 

processing step is sent to the fuel gas system. 

Alkylate, isobutane, and n-butane from HF Alkylation - U n i t  33; light 

gasoline £rom Gas FracCionatiou - Unit 33; and treated heavy gasoline from 

heavy gasoline storage In Unit 57 are combined in Gasoline Blending - Unit 55 

to make product gasoline, 

Sulfur Removal (BSRP) - Unit 37 removes sulfur compounds from The tail 

gas of Sulfur Recovery (Claus) - Unit 36 before the tall gas is vented to the 

atmosphere, Sulfur product is recovered mainly from the Claus Unit and partly 

from the BSRP Unit. 

Details of the process systems and offsite facilities are presented in 

Volumes II, and Ill, of this report. 
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1.2.1 COAL RECEIVING AND UNLOADING - UNIT II 

A. Basis of Design 

The coal receiving and unloading systems employ commercially 

proven technologies currently in u s e  at plants of similar size. The systems 

and equipment we=e selected to handle a nominal 30,000 stpd of coal for 330 

days per year up to a total annual requirement of approximately I0 million 

short tons. The general design philosophy of the systems and t h e  design bases 

are described in CRT-01-MH-I and CRT-10-PE-I included in Volume ID Section 9. 

The design of the coal receiving and unloading systems is based on 

the premise of receiving the total annual requirement of coal by river 

barges, or up to a maximum of 60% of the annual requirement by railcars. The 

systems are capable of operating one at a time or simultaneously. The design 

basis for each of the two systems are described individually. 

I. Barge Unloading. The barge unloading system is designed to 

handle 20 barges per day of 1,500-short-ton capacity each. These barges will 

be brought to the unloading dock in tows of four barges via the Green River. 

Any shipments via the Ohio River will be broken down from larger tows prior 

to placement. 

The barge unloaders are sized to unload 30,000 short tons of 

coal in two 8-hour shifts per day, working ? days per week, at a combined 

average rate of 2,500 stph or a nominal average rate of 1,250 stph for each 

unloader. The unloading dock and conveyors are designed to operate at river 

water levols of 342 feet (minimum) to 375.5 feet (maximum). All electrical 

equipment and motors are above 385 feet in elevation. The 100-year flood 

level at the site is 380 feet, and the 500-year flood level is 382 feet. 

2. Train Unloading. The train unloading system is designed 

to handle a maximum of 18,000 tons of coal per day via 100-ton standard 

bottom dump coal cars. Each train is unloaded in 5 to 6 hours from the tlme 

the =rain is brought to the plant's track loop. The unloading operation is 
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c a r r i e d  o u t  m a n u a l l y .  The c o a l  c a r s  a r e  s p o t t e d  on t h e  unloading hopper by 

means o f  a yard  swi tch  engine .  A g a s - f l r e d  thaw shed i s  p r o v i d e d  f o r  w i n t e r  

use as  r e q u i r e d .  Th~ t r a i n  un load ing  o p e r a t i o n  may be performed in a l l  t h r e e  

shifts of the day, 7 days of the week, 

B. System Selection R a t i o n a l e  

Barge t r a n s p o r t  I s  t he  p r e f e r r e d  mode o f  d e l i v e r y  f o r  c o a l  

b o t h  by  t h e  s u p p l l e r s  as we l l  as the consumers In the r e g i o n  s ince  i t  i s  more 

e c o n o m i c a l  and c o n v e n i e n t  t h a n  s h i p m e n t  by  r a i l .  The  b a r g e  u n l o a d i n g  

f a c i l i t i e s  a r e  d e s i g n e d  to  , r e load  the t o t a l  d a i l y  r e q u i r e m e n t  of  the p l a n t .  

I t  i s  a s t a n d a r d  p rac t±ce  to  move barges  only  d u r i n g  d a y l l g h t  h o u r s ,  so t h e  

unloaders have adequate capacity to unload the total requirement in two 

8-h0uz shifts. 

The loca t lo ' .~  o f  t h e  b a r g e  u n l o a d i n g  equ ipment  in a dredged 

s l l p  was de t e rmined  a f t e r  d i s c u s s i o n s  wi th  the  U.S. Army Corps  o f  E n g l n e e r s ,  

the Kentucky Department for Natural Resources and Environmental Protection, 

and barge operating companies. The inland locatlou of the sllp away from 

river banks avoids any interference in the river barge traffic. 

. 

A choice  was r e q u i r e d  between a c o n t i n u o u s  c h a i n  b u c k e t - t y p e  

u n l o a d e r  o r  a g rab  b u c k e t - t y p e  u n l o a d e r .  The grab bucke t  un loader  was found 

s u i t a b l e  f o r  c o a l  u n l o a d i n g  r a t e s  up to  1 ,000  s t p h .  H o w e v e r ,  s i n c e  t h e  

G a s o l i n e  P l a n t  r e q u i r e d  c a p a c i t i e s  in  exces s  o f  t h a t ,  the  cont inuous  chain  

bucke t  e l e v a t o r  type  un loade r s  were s e l e c t e d .  Although one  c h a i n  b ~ c k e t - t y p e  

u n l o a d e r  c o u l d  be d e s i g n e d  f o r  t h e  t o t a l  r e q u i r e d  u n l o a d i n g  r a t e ,  t h e  

a v a i l a b i l i t y  ( r e l i a b i l i t y )  o f  t h e s e  machines i s  not  c o m p a t i b l e  w i t h  t h e  b e l t  

c o n v e y i n g  s y s t e m .  T h e r e f o r e ,  two b a r g e  u n l o a d e r s ,  e a c h  w i t h  a no~. Ina l  

operatlno rate of half the plant requirement, were selected because of the 

greater reliability than one 100~ unloader. This selection was also based on. 

t he  f l e x i b i l i t y  o f  o p e r a t i o n  and tu rndown c a p a b i l i t y ,  l o w e r  m a i n t e n a n c e  

requirement, and lowes ~ . capital and operating cost as well as a~ceptable 

environmental conditions. 
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A d e t a i l e d  s t u d y  was p e r f o r m e d  to s e l e c t  a t r a i n  un looding  

s y s t e m  b a s e d  on p r o j e c t  c o a l - h a n d l i n g  c r i t e r i a  and s t a n d a r d  e n g i n e e r i n g  

practices in related industries of comparable size. Having generally 

considered different alternatives, five schemes were studied in depth and a 

report on the selection o f  the s c h e m e  was prepared (see Volume V). 

Considering the advantages and disadvantages of each scheme, the scheme with 

the covered station and under-the-track hoppers using railway standard bottom 

dump cars was considered best suited for the project. 

In conclusion, the equipment type and s i z e  selected for 

unloading coal from barges and trains are of proven technology, have no 

unusual break-in feature requirements, and can be purchased for delivery 

within the established schedule for the project. 

' 8  

C. System Description 

I. Barge Unloadlng. The barge unloaders are the chain 

bucket type on a luffing boom of stationary style structures. The chaln boom 

is .~ounted on a cross conveyor that can be raised or lowered according to the 

water level in the dock, The two unloaders, connected by belt conveyors, can 

unload two barges at a time at the designed rates. Winches are provided to 

move the barge being unloaded under the unloading boom. Two small harbor 

boats tow coal and product barges to and from the loading/unloadlng stations. 

2. TEall n Unloading. The train unloading system is designed 

to unload coal from railway standard bottom dump coal cars. The bottom dump 

car train is pulled through a thaw shed (operating during winter months only) 

to the train unloading station; and the switch engine spots two cars at a 

time on the track hoppers, A car shaker is lowered on the car if required 

while the doors of the second car are being opened manually. After both cars 

are empty, the train is moved to advance the next two cars onto the unloading 

hoppers. The hoppers discharge coal by belt feeders onto a collecting belt to 

convey the coal to the yard stockpiles. 
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D.  Risk Assessment 

The philosophy used in the selection of the coal unloading 

systems for this project was to utilize a commercially proven, 

environmentally acceptable, and economical system. Furthermore, the basis of 

selection and design of individual equipment ensures efficient use of the 

equipment capacities, flexibility of operation, and built-ln reserve 

capacities for momentary surges in the coal unloading rates. This philosophy 

was maintained in the determination of the number of trains, modules, and 

spare equipment. The system startup, turndown capabillty~ maintenance, 

availability, and Interchangeabillty of parts were considered in the risk 

assessment. 

All manufacturer-furnished equipment was specified for 

maximum operating rates at 25Z over and above the plant's designed operating 

conditions. The conveyors were designed for a maximum of 75Z loading for 

capacities required by the Plant Design Operating Conditions. Individual 

components of the system have a minimum servlce factor of 1.25 or more in 

general conformity with the latest editions of applicable codes, standards, 

and practices of federal, state, and local authorities. In case of conflict 

in standards, the more conservative standard was used in the design or 

selection of the equipment/system. 

The operation of the coal receiving and unloading systems Is 

affected by five significant factors. 

i. Reliabilit~ of Coal Supply and Transport Systems. To 

provide flexlbillty of supply and the most competitive prices, coal supply 

contracts will be entered into wlth three to five coal suppliers. The option 

to buy the coal in the spot market whenever it is advantageous to the 

purchaser will be available. The reliability of delivery is increased by 

providing two independent modes of coal receiving; i.e., by river barges as 

well as railcars. The provision of as much as a 90-day coal supply stockpile 

at the plantsite is a safeguard against a prolonged interruption o f  coal 

deliveries. 

" r I - I .  2 . 1 - 4  



0 D 

2. A v a l l a b t l . t . t y  and O c c u p a n c y  o f  C o a l  R e c e i v t n ~  and 

Unloadlng, Systems.  The c o a l  u n l o a d e r s  a t  t he  b a r g e  docks  a r e  commercially 

proved~ standard design wlth all applicable safety features. Their 

availability (reliability) wlll be over 85% and can be increased by employing 

two unloaders. This enables the receiving and unloading system to be 

available in excess of the single belt conveyor, which will transport the 

coal  from the barges to the s t o c k p i l e .  

The train unloading station similarly has uwo unloading 

hoppers, each capable of handllng the total design capacity. Similarly, there 

are two dust collectors at thls station, of which any one can operate and 

maintain ~he area dustfree preventing the formation of a potentially 

explosive air/coal dust mixture. 

3. Continuity of Coal Requirement by Process Units. In 

case of unexpected failure of the process units or the utility boilers, the 

demand for coal from the plant may suddenly reduce or totally stop. The 

loaded coal barges in the dock and those en route to the plant and the 

railcars within the plant area cannot be withheld from unloading without 

incurring demurrage charges. Coal stockpiles are provided so that the 

unloading operation can be sustained. Also, the availability of stockpiled 

coal reduces the risk of a forced plant shutdown in the event of a stoppage 

or slowdown in coal supply. 

4. Effect on E,quipment Performance Caused by Maloperatlon 

or Machine Parts Breakdown. The equipment and system are designed to perform 

at the maximum plant design operating conditions. Although an safeguards and 

protective devices are provided, mechanical failures may be caused by 

maloperatlon, flre and accident, or extended wear. Dual operating and 

monitoring devices are provided in each system to eliminate or minimize 

failures. Additionally, the coal unloading systems are each controlled by 

individual operators as well as monitored by their supervisors in a remote 

central control room. Additional operators (deck hands and conveyor walkers) 

will spot any abnomallty in the operation and avert a breakdown. 
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E. ,,Process Flow and Control Diagrams ( I n c l u d i n g  Material 
Balances) 

Process Flow and Control Diagrams for Coal Receiving and 

Unloading Unit  11 aze as follows: 

Drawlng No. Title 

D-IO-MP-INP 

D-11-MP-1NP 

D-11-I,~-INP 

Material Balance Coal Area 

PFCD Coal Area Units 11 and 12 - Barge Unloading, 

Conveying and Sampllng 

PFCD C o a l  A r e a  U n i t s  11 and  12 - T r a i n  U n l o a d i n g ,  

Conveying and Sampling 
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AUB. 
(45/55) 

FEED TO 
STOnkG~ 
P~I, ES 

~, 4 
A~m. 
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MOISTURE X (HAY,.) 9.4 
AMC. 

9.4 
AHO. 

FEED TO 
SII'OI~GE PILES 

COAt. 
1-2) 
B,4 

F~J~L CAUSP4[D R£JEDTS FROM ; REJECTS FROM TOTAL FEED 11 
SABLE SECOHOARY OARGE SAMPLES ETORAG( PI 

SAMPLE SAMPLEAS REJECT 

COAL COAt. COAL COAL COAL 
(-114) (-114) 1-2) (-21 ( 

9.4 9.4 9.4 9.4 
A un AHC. Am. AHB. A 

(45/55; 145/55) (,,15/551 (45/55) (45/ 
[5) (2,~21) I (94451 22067)1MA)(,) 43071u~ 
[5) (12,&211 ] (94451 2205T)4HAX.) 43071u] 

I .  25 I. 25 h 25 I. 25 I 

TE]JPERATONE * F 
.BULK DEHS]TY [LBS./FT.a ) 145/551 [45/551 (45/551 
0P~qATIBG PATE STPH(LBS./H~ 1 900 1800 13100) 

0ESIGH RATE N0~HAL , STPH{LDS.IHR.} 900 1800 [31801 1 
DESIGN FACTOR~ E(2JIPl~flT h25 1.25 
lATER FLO1 RATE CPU 
lATER FLO1 P~$LJRE P$IG 
A~R FLOV RATE 5CFH 
#,]B FL~ PRESSURE PSIG 

AW, 
¢45,155) 1 

,I, 25 

1800! 
1800 
1.251 

FLOW SHEET ORAlr]No N~MOER D-I2-MP-INP 

FLOW L~IEHTIF~CA'I~DH 
FEED FROM 

STORAGE PILES 
F~- rt FROM 

STORAGE PILES 
FEED FROil 

CAY STOFlAGE 
SZI.OS 

MATERIAL COAL COAL COAL 
SZ'LE (INCHES) D~ESH) 1-21 (-21 
~lUl,P~ 41]L1:4 0, 4 9. 4 
Tr:~E~ATURE "F 
BULl( DEHS~TY (L65./FT.~ ) 
OPERATED RATE 5'TPH(LBS, IP, R, ) 
0E~GB PATE H01~,~L STPii(LB~II.59,) 
O~IGH FACTORs EOU]~MENT 
lATER FL~ RATE GPH 
lATER FLOW P~E~>uRE PSIG 

AHO. AHB, AMB, 
145/55} 145/551 145/55) 

1208 

At.'l FLOI RATE SCF'lJ 

1209 15.5 

FEED TO 
SLUP.qY PREP 

U~LL ~- 
COAL 

I -2)  (-2) ; 
9.4, s.4~ 

(45/55) 
1|8/15i ~ 

I 0 0  I ~  200 
1.25 1,25 

1200 
1.25 

1208 
I.?S 

FEED FROU 
BO%LE~ r,r~L 

o u ~ s  

L1UFSTONE 
FE£D TO 

FGD PLANT 
COAL LWE STONE 

(-21 (21 
9.4 

AM8, AHg. 
145/551 (65) 

IZ.~,5 1250 
12.59 1250 

1.25 1.25 

I ,, , 

I 
FLOW SHEET DRAll2NG I{U~gER O-I3-MP-IMP 

FLOW IDO~T'%FICAT/ON 

I~ATERTAL 

FEED FROM 
UNLOJI, DIHG 
ETAT%0#S 

COAL 

FEED FROM 
UHLOAOZKG 
STAT]ONS 

COAL 

RECLAIM FROM I~Ct.A TM FROM 
STORAGE P1LES STORAGE PILES 

COAL i131 COAL | ( 3 )  

DIETRmUTEO 
FEED TO 

COAL SILOS 
COAL 

D%ST~UT m 
FEED TO 

COAL 5"]LOS 
coAC 

s~( IIHCFIES] [HESH] (-2) {-21 {-2) t-2) 1-2) (-2) 
HOIST~E ~ (MAX,) 9,4 9, 4 9.4 0,4 9,4 9,4 
7E~EPATONE "F Al~, AMC. AMD, ARC, 
BULX bu~:~l~T ILB~,/FT, Z ) 

XX9., ALO. 
(45/55) (45/55) 

2416 2415 
2416 2415 
1,25 I , ~  

~,~"  145/551 [4.~'55) 
~E~,AT]HG RATE 5TPHILBS.IXR. ) 4307(~X. 1 43071~X. ) 1208 1208 
DEIGN PATE BO~HAL STPH(LBS.JBR. ) 4301(HAX, ) 4307(BAX, ) 1206 1208 ] 
DESIOB FACTG~I EOIJJPIJE~T 1:25 1.25 1,25 1.251 
WATER FLOa RATE ~PH 
WATER FLON P5~.~u~£ .P.P.P.P~G, 

FLOW PATE SCFIJ 

DISITI18UTED OZSTP,~UIED F'E~ T 
FEED TO F£ED TO SILOS I 

COAL SZLOS COAL SILOS BUNKER 
COAL COAL COAL 

9.4 9.4 

(c~t~/55) (45/55) 14,5/ 
1200 1208 
1209 1208 
1,25 i,25 

J I.,L 
!_~ nS 0v 

~£----nKIy O-~o NCC 

~ 1  ' t FentZZB 
I I zssu~ As 

pao~ c,.,z-'~ ' DE 

i , M  r . ' m  

REJECTS FROM 
TD~I"ZJUW 
SAMPLE 

f i l l )  
51,4 

AUB. 
149/5.~) 

i 

FEED TO 
STONA~ PIL~  

COAL 

145/'551 
4307 (KJ~. ] 
4)07 (W0(, } 

--1 

NOB. 
145/SS~" 

T2-oa" 
• -T~s" 

. . . . .  1,25" 

_ . . , I m m  

Foe o[sI~ R__~ 

ZSSUED. AS D-L( 
O|3¢RIP 
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REJECTS FROM 
T[eTU]W 
SAMPLE - - - ~ . -  

( ' I l l )  
0.4 

145/55) 
12O~l 
12051 
1,25 

REJECTS OF 
SECOIInJ~tY i. 

TERTIARY CUT~ 
COAL 

(-2| 
9.4 

AHN. 
145/85) 
t94461 

h25 

FEEO TO Am O~SCBARGE FROM BARGE 
STOP~A~ PILES FROM UNLOAO]JIG 

ODL.ECTO~I 1RAIN 
COiL COAL 

, ,,,, 
I -2 l  1-21 
9.4 

(45/55) 

g,4 
AUO. 

145/551 
430T ( l lA~) 2511 
430] (JinX,) 2511 

1,25 1.25 

40, 000 eo. 

I 
FE rn TO FEED TO 
SILOS I. SILOS L 
BUNKERS BUNKERS 

COAL COAL 
' - - '  (-25 (-2) 

9, 4 9, 4 

145/851 (45,,'85) 
I 1208 ~ )  1208 I 

• -'a~os 12o~ 
! . . . . .  ~.=~ 1.2~ 

v , i 

I 

• I I ~ , ,o .  I 

ro~ ~Esz~ n~.onr ! . . . . .  I ~s p,211o= N 
ton r , z ~  Jee~A~ I . . . . . . . . . .  I o ~  iVZl/e~ 
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NOTES~ 
h THESE An[ Tl|': ~ O E  OF OPB1ATIBO COHOIT10H$, 

roll ACTUAL OPERATING RATES OF SLURRY PREP- 
AflATIOX AREA SEE PROP~E~ARY DRA~HG Ko, 
D-24"41P-4, 

2,, TiOS IS A ~tOMIHAI. D[S~6H RAT e . OF UATr,'P,,~,L 
IIANOI.JNO EoUU~IHENT, 

,'% L/.MESTOHI~ FEED ?0 le.O,D. REMOVAL PLANT I~LL 
ILlyar THE SAUI~ RATES tOTHER DATA BOY |HOICATEO) 

OIOIJPIKP. DGA 

U.S. DEPARTMENT OF ENERGY 
O,~S~'XT V,R.  GRACE & CO. Kerr=:~ 

5Bo61~ B.P.O. 
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11-01-3501 
If-O2-]501 

D A ~ R ~  
XOHIHA, CAPAOIIY, )']~O"~PH~CH 

EO'l lOE TP~HSVEfl5[ BELT COHVEVOR 
6~1~t~ HINGED GAHGWAY BELT CORVE~OR 

BARGE UHLOAOEB HOIST HA¢IIIXEhY, 
BRIDGE UHLOAOEfl CARRIAge DRIVE 

MiD ELEVATOR O~lV£, 

I = I ~ I 4 ~ ,  

I1-01-2201 I|'-02-2004 12'02-2005 . ~  12-02-38,)1 1l'02-2001 12-0| 
~1-0Z-3201 RIP PROTECTOR AlP PROTECTOR 11-01-4401 ~ cO.~UE IST TRAHSFER ILO*V~E 2"--H 

Tt~'AMP ZROR W,r~KEf HETA~ D~,IECTOfl pARG[ UHLOADI~ e_ ~ 
lO' NEIGll scALE- 

iI.oz-z~o~ I:-OZ-.Ol 
OUST s--uT'e.es~Io, n . .  COLLECTOR 

UHIT,__..~E 

11 i n I I-OI-S~I 

II ~ ~ M ,,-o,-,,o, 

.-.i-~oo~ l J ' II i~ I I  i , -o1-~B. l  ,~.=~, ,o~ 

11-01-2903 

I :-02-2006 

I i -02-3S01 

CT-G'4--~ rr -  
i i 
I I 

I I  
I I  
I I  
I I  
I I  
i t  

i 11~11-°2-20°5 

J1-02-2201 

META, 
DETECTOR 

1 

u I L ~ "  I 1"02"4401 
i" :..- 

, - -J  
I 

T~XSFER L 
HOUSEel . _ ~  

.ous~_..~. ~ y 

'"°°'i III 
 !Jil 

I 

12-02-3602 
I 

-4---- 12-02-2005 

[ . J . ~ _  .. ,,,P 
] ~,,~ - DETECTOR 
J 

12-02-]101 

. _ . . . ~ _ _ ~  RIP 
DETECTOR 

I1-UI-2006 
11-02-2005 

.BAqGE PULLER 

I1-01-2005 
L1-02-2005 

BARGE PULLER 

12-02-200T 
18'V[~ :£COKOARY 
CUT BELT CO~ETC~ 

~-DZ-~O~ 
B]AS TEST 

COrRECTiON CHUTE 

12-02-2101 
BAROES AHPLE CRUSHER 

~ r  

I~-02-2901 

J 
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I 
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i ~ 12-02-250; 
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i ~ 12-02-090) , 

, ---@, 
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_ ..- " - - i  ~-FS-I  

z2-oz-o�o] Iz-o2-z~o~ 
T~r~,..._...~ SA~PL_._~ 

SA~L( CUTTER COLLECTIO~I B0X 

It-Or-2001 

~ - E ~  

II-III-I~KII 

,-=--,, I OAe I I JP~d2P" 
. . . . . .  I ps ~-~-ol 
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h IIMIG(I 10 lie IJXLOAOED IH II HOURI, llkX. 
FED AA1[ :lO, OOO IPD41"II IIOU~;-ZSOO IPII, 

I, |T(I~I MAflKI:O TIIIJ| ~ ARE: DriP,/[ PULLEYIo 
], ITFM! MARKED TITUS (]).A~E PULLOUTS [iEnr 

MOql0H DIIICIOII IIIICHII AIr(TO OK LOCAl[D, 
4, WORK 1' l | p l q k l z l N o  ~ l r H  DRkIIIING$ D. . . I I - t~ - IHP,  

D- I~ I -up- |NP,  O-12-M~'-.INP h D-IO-.MP-IIIP. 

|, ALL BELT COHVEYOtI| SHALL HAVE D~[RGEHCY 
PULL COHO SNTCHES, 

T, flAILROAO CARS TO DE U~oOAD~ IN I0 IIOURS , 
rEED RATE 18, 0004'-I0tt.I, BOO TPP, 

¢ 

1o FLOW ~O.T I o-ipw,-z ~,;> 

D! II~I~P.DGA 

l U.S. DEPARTMENT OF ENERGY 
BASKETT Vwl~ ~ & COe KE]4TLIC~y 

5 0 , B 0 8  B.P.D. 
COAL - TO - HETHANOL - TO - GASOLINE PL~IINT 

| COAL AREA - UHn'$ I I  k 12 L . , ~ . . ~ . , , . M  / I , t~  
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~ w  s,E_____9 

11"OI-2EOI 
It-01-2502 

P H L ~ P E R $  
eoo ToH exp. EASt - 

, , ,  ,. , . . . . .  , 

I 2 I 3 

11"01-2001 
It'01-20o2 

IL~ZL CAn UNLCAD]XG 
12' BELT FEEDER 

II-Ol-IOOI 11-.01-2901 II-Ol-)GOI 
}JkfHTEllkNCE, 11.-02-2901 

HOIST UHLOAU]flG STATIOH ~_.~.~_~HG]H.._~.~ 
5 TON (ELECTRIC) DUST COLLECTORS 

11-01-2902 
I1-D2-2902 

COLLECTOR FAI4~ 

...... 44, 

12"01-20O2 
RIP PROTECT~ 

[COAL ~ MINES 

SEE HOT( Ho. 2 

11-01-2002 

,,...o~-~o L 

I 1 " 0 1 - 2 8 0 3  
TO ATIZ, 

It-01-2801 

XOPPER CAPAC[T¥ 
• 200T 
%% il-Oi-2601 

II-OI-2~l 

HOPPER CAPACITY 
200T 

I I'-OI-2HO.._ ~' 

I 1"01-2002  

f1 -01=290~  

! t -01-2901 I t "02-2901 

TO AlU. 

11"C2"2902 

SURFACE DRA]H 
1REAGENT 

II'-Ol-lSOI 

FROM FLOII No. tO 
D-I I 4 - 1  NP~ 

I- 
I 

METAL 
DETECTOR 

( ~  ~ - -  12 -01-2002  

I 
I 

12"Oi-3OOl 

12-01-220l' 

/ 
/ 

I 
! 

11 '01-1501  12,'01-4401 
i~|L CAR UKLOAO]HG ~]L ~R COIW(Y~t 
STA11OH St~JP PUI~ METAl. DETEClOR 

t 2-01-2008 
CHUSHF.O ~UPLE 

I~' BELT COHVETOR 

I2-OI-3eOt z:~-Ot-2~O2 
RXZL ~n ntxs zest co,N cmJE 
~LOADZHG 

NEIGH SCALE 

I~ILnOXO CAn UOV~R 
12-OI-2tOI 

RA]LCAR $.I, MPLE CRUSHER 
12-Ol-OUOI 

PRimARY SABLE CUTTER 
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12-0112201 
T~ur icon UXCt4E'f . PBZUARy SA.UPL£ I2-¢2-2SIZ 

.in' OEi.T COflVI:'~OA I } U ~ O 3  DUST FAN 

,.l~-O#-Zool ,,oHAu~,o -'~'1 < COUPLIKO 

I 
I 

/ 12...~1..0901 

> 
/ , 

" '  12-01-2G01 

,s 

/ 
, /  

~ ' 5AIIPLER If IPJkHSFER 12"01-200i~ TOWER • 5 

t 12.-01-2E02 ,,'--- 

0 

FROPI FLOW I{0. 4 
,~o-.-~e-i m'l  

~ 12-02-2~113 

TO FLOW IIo. 2 

TO FLON He. I 

~ ; ]  12-01-291; 

12-01-250 ̀ t 12"01"0902 12-'01-2009 12"01-2GU I I 1"02-2802 
.T~LE COLLECTOR BOX SECONDARY SAMPLE CUTTER SAMPLE REJECT DIVERTE~ CHUTE ~1-0~-26CI3 

BUCKET ELEVATOR UILCAR SILtKERS 
OI IMP2HP. DGA 

r_ce_m~szc, n ~ ' r  
~.op_ ¢Ltem APP~VAL 
It+mitre XS D-'I|-'FS-3~ 

.-- I3I:~t~IPTION 

l m  

• ,o I o.x 14-21-B21 
I "  . . . . . . .  I ,:+m k-:+r-e2a 1 ~  ~ N. ~ CO4M~r 
li +LPv°¢+'lt'e i I I ISAGAI~e P.ALIWOIIHI'A 

1 s i 

I 7 

I. BARGES TO BE UHLOAOED IN 12 }tOURS. MAX. 
FEEl) HATE 30,OOO IPD÷I2 HOUR,'2500 TPH. 

2. [TEllS d~KEO llIUS (~ARE ORW( PULLEYS, 
3, ~El~ IIAfliLED YXU$ ~ ARE PULLEYS HHERE 

1101"!011 DETECTOR SIiI'LTCH~ ME ?0 HE LOCATED, 
4. fORK THIS ORAWIIIO WITH 6fl.l.wiHO$ D-i I-IIP-IHP, 

O-tS"tIP-IHP, D-IZ'LMp-IIIP ill n-IO-41P-IHPo 
§. ALl, B(IT a}~WEYOII5 5"IIALL HAVE A 

IO SEC, DELAy START TIED ]1t TO A 
LOCALLY PLACED JLP.~, 

6. ALL BELT COHVEYOO~I SHALL HAVE 
EldnEIROENCY PUL 1 ~ $11]CTCHE$, 

T, RA|LROAO CARS TO I][ UNLOADEI) 
N tO H,)UIG. 
FEED HATE IB, CO0 IPD-O-IOII=I,BO0 TPH 

I U,S. DEPItd:ITMENT OF ENERGY 

eA..~rr~' ' W,R. GRACE & CO, mn'uc~t  
5B,OOB B,P.O. 

+ COAL - TO - METHANOL - TO - GASOLINE PLANT 

COAL AREA -UH]TS II & 12 I ~,~ND t I ~  

I "" '~L°"~°'~'~"°"~"~° I---- o-I I -+--2 ,NP I ~  
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F. ,,Plot P l a n / G e n e r a l  Arrangement Drawings 
A 

P 1 o t ¢ l a n / @ e n e r a l  Arr~t t~ement  Drawings f o r  Coal  R e c e i v i n g  and 

Unloading  UniC 11 a re  as f o l l o w s :  

Drawin B No. T itl=~e 

D - I I - ~ - I N P  General Arrangement - Receiving and Unloading - 

Unit II Barge Unloading - Plan 

D-I I-MH-2~ G e n e r a l  A r r a n g e m e n t  - R e c e i v i n g  and  U n l o a d i n g  - 

Uni t  11 Barge  Un load ing  - E l e v a t i o n s  

D- I I-MB-3NP General ArrangemRnt - Receiving and Unloading - 

Unit 11 Rail U n l o a d i n g  - Plan 

D-I I-MH-4NP G e n e r a l  A r r a n g e m e n t  - R e c e i v i n g  and  U n l o a d i n g  - 

Unit II Rail Unload ing  - S e c t i o n s  

I I - 1  • 2 • I - 7  
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C. Single, Line Diagrams 

Single-Line Diagrams for CoaZ Receiving and Unloading Unit 11 

are as fullows| 
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H. Civil En~ineerlng Drawing. 
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1.2.2 COAL CONVEYING AND STORAGE - UNIT 12 

A. Basis of Design 

The coal conveying and storage systems employ commerclally known 

technology normally used in u t i l i t y  and mining industries of similar 

capacities. Belt conveyor malfu:'cCions and/or failures are known to be 

relatively low when compared with their utilization. Barring accldpnts, an 

effective preventive maintenance program and availability of vital spares can 

prevent major plant shutdowns caused by conveyor failures. 

/' 

I 

All conveyors are designed to convey the coal at the rates shown 

on the Process Flow Control Diagrams. Design requirements and standards are 

in accordance with industry standard engineering prsctlces and as described 

in the Materlal Randling Design Criteria, CRT-01-MH-dlD and Coal Area Design 

Criteria, CRT-IO-PR-I, Volume I, Section 9. 

Coal storage capacities are sized to provide sufficient quantities 

of surge at each intermediate location to overcome the interruptions in coal 

supplies or demand. The active surge capacities are sized based on the 

reliability of handling equipment and the probability of breakdowns. Since 

the plant operation cannot tolerate long unscheduled interruptions caused by 

equipment breakdown, the system has built-ln redundancy provided by standby 

equipment to serve in emergencies where necessary. 

B. System Selection Rationale 

( 

The coal conveying and storage system is designed for the plant 

annual requirement and standard engineering practices in related industries 

of comparable size. The conveyors connecting the barge and train unloading 

stations to the main yard coal storage area are in single trains. The 

breakdown of one unloading station does not affect the other unloading 

station; this allows the continuous use of one of the two unloading 

facilities. Conveyors connecting the main coal storage yard to the plant feed 

silos are provided in two parallel trains. This is a common practice in 

11-1.2.2-I 
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c o n t i n u o u s  p r o c e s s  o p e r a t i o n  f a c i l i t i e s  whore i n t e r m e d i a t e  s u r g e  s t o r a g e  st 

the plant is limited. The total storage capacity of the day storage bins is 

sufficient for 24 hours of operation. This storage capacity is replenished 

when the supply in less than 8 hours. In normal operation, both trai~is of the 

silo feed conveyors can be working at full capacity 12 hours a day. In case 

one train fails, the second train furnishes the total plant requirement 

operating for 24 hours. 

Coal is stored in open-yard live stockpiles for a nominal 20-day plant 

requirL~ent to ensure feed to the plant in case of transport delays and 

temporary failures in the unloadlng equipment. Dead storage of a 40-day 

supply of coal is provided in the stockpiles to safeguard against a prolonged 

interruption in coal receipts. An additional 30 days of temporary storage can 

be provided without additional capital cost to the storage system by 

incteaslng the height of dead stockpiles. 

Though the main yard coal storage is a safeguard for a prolonged 

interruption of coal supply or plant breakdown, short-term storage is 

essential to provide a more homogeneous mixture of coal feed and better feed 

rate control to individual grinding mills. Furthermore, the short-term coal 

storage is protected from weather, providing more uniformity in quality of 

coal feed. 

Two basic approaches to the transportation and storage system were 

considered: 

(l) Provision of a single belt conveyor line from main storage and 

sufficient short-term storage for a maximum of 3 days of 

operation. The normal operating range would be from one-third to 

two-thlrds full. 

(2) Provision of two transport conveyor lines and lesser short-term 

storage capacity for a maximum of one day of operation. The 

normal operating level in this approach also would vary between 

one-third and two-thlrds full. 
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I n  c o n j u n c t i o n  w l t h  t h e  a b o v e  two d e s i g n  a p p r o a c h e s ,  two t y p e s  of  

s t o r a g e  f a c i l i t i e s  were  c o n s i d e r e d :  

(I) A cluster of tall silos. 

m ~  
(2) An A-frame building built over a slot discharge storage 

S tructure • 

A d e t a i l e d  e v a l u a t i o n  o f  t h e  two t y p e s  o f  s t o r a g e  u n d e r  t h e  two 

c o n c e p t s  d e t e r m i n e d  t h a t  the  s y s t e m  w i t h  two c o n v e y o r  f e e d  l i n e s  and  1 - d a y  

p l a n t  c a p a c i t y  s t o r a g e  i s  t h e  most  s u i t a b l e  one f o r  the  p r o j e c t .  For  f u r t h e r  

details, see Volume V, Report on the Rationale of Short-Term Coal Storage 

System. 

C. System Description 

The coal conveying and storage system consists of belt conveyors 

connecting barge and railroad unloading stations with the yard coal storage 

system and the yard coal storage system to the day storage s11o6 at the 

process area and bunkers in the utilities area. 

The coal unloaded at the barge unloading stations is collected by 

a 60-1nch-wide belt conveyor and conveyed to Transfer Rouse No. 3. Two more 

60-1uch-wlde belt conveyors convey the coal from Transfer House No. 3 through 

Transfer House No. 4 to the sampling station at Transfer House No. 5. 

w °  

The c o a l  u n l o a d e d  a t  t h e  t r a i n  u n l o a d i n g  s t a t i o n  i s  conveyed  to  

Transfer House No. 5 on a 54-1nch-w~de belt conveyor. All coal received at 

the barge and/or at the railroad unloadlng station is weighed by belt 

scales on their respective conveyor belts, There are two automatic sampling 

systems a t  Transfer House No. 5 that take samples of as-recelved coal 

separately for each unloadlng system. From the sample statlon~ the coal is 

conveyed in two parallel trains to the coal storage yard and stacked by 

automatic stackers. The two yard belt conveyors receive coal from either of 

the two reelalmers and transfer it in two parallel trains to the plant day 

II-1.2.2-3 
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storage silos or the boiler feed bunkers. The two 48-inch-wide belts feeding 

the day storage silos and the boiler feed bunkers have traveling belt 

trippers t h a t  supply tbe silos/bunkers according t o  t h e  plant feed demand 

automatically set by the coal levels in the silos. The coal being conveyed to 

t h e  plant and/or boilers is weighed on belt scales provided on t h e  

48-1nch-wide plant feed conveyors. 

All coal conveying is remotely controlled from a central coal area 

control room. The plant feed is distributed automatically into the f e e d  silos 

according to the process train demand. Instrumentation philosophy and details 

of the centralized control system are described in Volume V. Conveyor 

descriptions and the coal flows are shown in the process flow control diagram 

included in this subsection. 

D. Risk Assessment 

The coal conveying and storage system uses the commercially proven 

and economically preferred system. No high risk areas associated with this 

system or equipment have b e e n  identified. The equipment selection and the 

conveyor design have a minimum service factor of 1.25 in conformity with the 

latest applicable editions of federal, state, and local codes. 

In assessing operational risks involved, two significant factors 

a r e  c o n s i d e r e d :  

(I) Breakdown of coal supplies to the plantsite. 

(2 )  Unschedu led  shutdown o f  t h e  p r o c e s s  p l a n t .  

A coal stockpile is maintained at the project site to act as a 

buffer for the plant in case suppllers fail to deliver. Similarly, in case 

the plant shuts down unexpectedly, there is sufficient capacity available in 

the coal yard to receive the contracted amount of daily supply of all coal in 

transit. The reliability of the unloading stations is improved by providing 

two unloaders at the barge slip and independent unloading conveyors all the 

way to the sampling station. 

III-1.2.2-4 
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The risk of long unscheduled breakdowns of slngle train conveyors 

is reduced @urther by Vrovlding a complete spare drive train assembly (drive 

pully, shaft, bearings, couplings, reducer, and motor)in warehouse stores 

f o r  quick rep l~cement .  Al l  such c o n v e y o r  d r i v e s  a r e  s t a n d a r d i z e d  to  r e d u c e  

the number of spars  assemblies in the warehouse. 

~lgh r a l i a b i l i t y  is  maintained in the coal yard by provid ing  two 

t r a i n s  o f  y a r d  b e l t  c o n v e y o r s  and two s t a c k e r / r p c l a t m e r  m a c h i n e s .  Each 

machine and i t s  conveyor  f u l f i l l s  t h e  t o t a l  o p e r a t i o n a l  r e q u i r e m e n t  o f  t h e  

plant working 24 hours a day should the other be out of service. Zn a normal 

operation, each machlne works 12 hours, sharing the load and reducing the 

operating hours of the equipment. The reclaiming conveyor systems alsb are 

provided with two parallel trains complete with belt trippers and silos 

dischargers. Thus, high reliability and flexibility in operations are 

maintained in the conveyor systems through redundancy to feed the plant while 

one train is inoperative. 

Human errors are minimized by central control room monitoring and 

s a f e t y  r e l e a s e  c o n t r o l s  ope ra t ed  from two independen t  p o s i t i o n s .  F i r e  s a f e t y  

is provided by a temperature sensing and fire alarm system along the length 

of ti~q conveyors. Coal silos and bunkers have methane detection de~ces that 

automatically release a nitrogen purging system and warn the central control 

room of an incident. All enclosed conveyor transfers have dust collectors to 

reduce the chance of accumulating combustible coal dust in the chutes. The 

conveyor galleries have open grating to maintain air circulation and reduce 

the chimney effect in the elevated section of the conveyors. For other 

detailed safety features, refer to CRT-01-MH-I, CRT-10-PR-I, CRT-01-EN-2, and 

CRT-01-FP-I. 
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E. Process Plow and Control Diagram (Includlng Material Balance) 

Process  Flow and Con t ro l  Diagram f o r  Coal  Convey ing  and S t o r a g e  

Unit 12 is as followss 

D~aw~ng No. Titl___~e 

D-12-MP-1NP PFCD Coal Area Uult 12 - One-Day Storage 

II-I. 2,2-6 
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F. ,Plot Plan/General, A rra,~ement Drawings 

Plot  Plan/General  Arrangement Drawings for Coal Conveying and 
Storage Unit 12 are a s  follows: 

_Drawing No. Title 

D-12-MH-INP General Arrangement - Conveying and Storage - Unlt 

12 Barge Unloadlng Conveyors - Plan and Sections 

D-12-1~d-3 NP General Arrangement - Conveying and Storage - Unit 

12 Sampler and Transfer Tower No, 5 - Plans 

D-I 2-MH-4NP General Arrangement - Conveying and Storage - Unlt 

12 Sampler and Transfer Tower No, 5 - Sectlons 

Also, see Drawings D-13-MH-3NP, -5NP, and -7NP in Volume If, 1.2.3(F). 
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Go SinEl.-Line DiaEram 

See Volume ~I,  1 .2 .1(G)  for Coal Conveying and Storage Unit 12 

Single-Line Diagram, 
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r 1,2.3 COAL STACKING AND RECLAIMING - UNIT 13 

A, Basis  of  besiBn 

The c o a l  s t a c k i n g  and r e c l a i m i n g  system i s  matched wlth the feed 

and r ec l a im  conveylng sys tems,  which are upstream and downst ream of  UnSt 13. 

The system has machines capable of serving the live pile as well as building 

inactive storage without affecting the process plant normal operational 

r equ i r emen t .  

C 

The s t a c k i n g  and r e c l a i m i n g  r a t e s  of  equipment are  determined by 

the r equ i r ed  maximum c o a l  u n l o a d i n g  r a t e  and t h e  maximum c o a l  demand r a t e  

from p r o c e s s  and u t i l i t y  p . l a n t s ,  The s t ack ing  boom l eng th  ie e s t a b l i s h e d  by 

the l i v e  coal  s t a c k  h e i g h t  and the  a c t i v e  r e c l a i m  r e a c h  of  the  boom. The 

machine  l i n e a r  t r a v e l  i s  based  on the  t o t a l  a c t i v e  q u a n t i t y  of  coal  to be 

s to red  so t h a t  o n e - t h i r d  o£ the  a c t i v e  p i l e  l e n g t h  w i l l  a lways  be a v a i l a b l e  

fo r  coal  un load ing ,  

The t o t a l  coal  p l l e  volume was determined by normal p r a c t i c e s  used 

in the area  by p l a n t s  of  comparable s i z e s .  The l i v e  p l l e  s i ze  I s  based on t h e  

normal  m a t e r l a l  h a n d l i n g  p r a c t i c e  o f  k e e p i n g  a minimum of  7 days of  coal  

requi rements  iu  the  a c t i v e  p i l e ,  7 days  o f  empty s p a c e  f o r  r e c e i v i n g  t h e  

c o a l ,  and 7 days  of  tu rnover  c a p a c i t y  in the "moving s t o r a g e . "  Thus, a t o t a l  

of  20 nominal days of c o a l  r e q u i r e m e n t s  w i l l  be k e p t  in  t h e  l i v e  p i l e .  I n  

ca se  o f  u n u s u a l l y  l o n g  i n t e r r u p t i o n s  in the coal  supply ,  space i s  a v a i l a b l e  

to t e m p o r a r i l y  s t o r e  coal  up co a 9D-day supp ly  by i n c r e a s i n g  the  h e i g h t  o f  

the  dead p i l e ,  

Two s C a c k e r s / r e c l a l m e r s  on two p a r a l l e l  y a r d  conveyors  provide  

complete t w o - t r a l n  a v a i l a b i l i t y .  A s l n g l e  t r a i n ,  working 24 hours ,  i s  a b l e  t o  

f u r n i s h  the  t o t a l  f e e d  r e q u i r e d  by the  p l a n t .  However ,  one t r a i n  I s  on ly  

a v a i l a b l e  f o r  80~ of  the t ime.  The re fo re ,  the a d d i t l o u  o f  a second  t r a i n  a t  

t h e  same a v a i l a b i l i t y  ( r e l l a b l l l t y )  i n c r e a s e s  t h e  c o m b i n e d  o v e r a l l  

a v a i l a b i l i t y  to 96Z in  a 24-hour working schedule .  

I I -1.2.3-I  
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Two p a r a l l e l  c o n v e y o r  s y s t e m s ,  complete wlth b e l t  t r i p p e r s  and 

f eede r s ,  are  provided downstream of  t h e  c o a l  ya rd  c o n v e y o r s .  These  r e c l a l m  

( c o a l  f e e d )  conveyors ,  supplying the coal  to the p l a n t ,  are  des igned  to serve 

the  t o t a l  p l a n t  c a p a c i t y  w i t h  o n l y  one c o n v e y o r  l l n e  w o r k i n g .  Thus ,  t h e  

reliability of the reclaim coal feed system is increased by the redundancy of 

the p a r a l l e l  spare conveyor system.  

B. System Selectlon Rationale 

A detailed study was performed to select the coal yard stacking 

and reclaiming system, based on project general design criteria and 

barge/traln unloading rates, as well as to satisfy plant feed requlzementa. 

Various arrangements  of  coa l  s to rage  be l t  conveyors and s t a c k i n g  

and reclaiming schemes were evaluated. These can be summarized in three basic 

functlonal categories (for details, see Volume V): 

(1) Combination stacker/reclalmers, using common yard conveyor 

for both input and output. 

(2) S e p a r a t e  s t a c k e r s  and r e c l a l m e r s  u s i n g  common i n p u t  and 

ou tput  conveyors .  

(3) Separate stackers and reclalmers using separate input and 

outpu t  conveyors .  

Different arrangements and types of equipment were studied in 

each of the above categories. The most suitable were selected for detailed 

evaluatlon. Although the maximum total yard storage capacity was specified by 

W.R. Grace & Co., the split between active and inactive yard storage was 

determined according to plant need and rellabillty of coal supply and 

unloading systems. 

~..- II-I. 2.3-2 
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C Ccnsiderlug the advantages and drawbacks of each scheme, 

~.ncluding environmental  impact ,  system a v a i l a b i l i t y ,  r e l i a b i l i t y ,  and c a p i t a l  

and o p e r a t i n g  c o s t s ,  i t  was c o n c l u d e d  t h a t  the system with two common yard 

b e l t  conveyors and combined s t a c k e r / r e e l a l m e r  m a c h i n e s  i s  b e s t  s u i t e d  f o r  

t h i s  p r o j e c t .  A copy of  the f u l l  r epo r t  on the r a t i o n a l e  of  the s e l e c t i o n  i s  

inc luded  4.n Volume V of  t h i s  document. 

C. System D e s c r i p t i o n  

T h e r e  a r e  two t r a c k - m o u n t e d ,  s i n g l e  l u f f i n g  boom t r a v e l i n g  

bucketwheel  s t a c k e r / r e c l a l m e r s .  Each s t a c k e r / r e c l a i m e r  t r a v e l s  on i t s  own 

y a r a  conveyor  f o r  a d i s t a n c e  needed to provide  r equ i r ed  l i v e  s to rage  (2,000 

it). Each machlne has a nominal stacking rate of 5,000 stph and a uomlnal 

reclalm rate of 2,500 stph. 

Both t h e  coal  s taeked and rec la imed i s  weighed on automPeic b e l t  

s c a l e s  and a c e n t r a l  i n t e g r a t o r  p r i n t e r  g i v e s  t h e  i n v e n t o r y  o f  c o a l  i n  t h e  

stockpiles. 

A tramp iron magnet and metal detector ensures that no metallic 

objects are picked up from the stockpile and taken to the coal feed 

p r e p a r a t i o ~  p l a n t .  

H o b i l e  equ ipmen t  ( b u l l d o z e r s  and f r o n t - e n d  loade r s )  i s  provided 

to move coal  from the l i v e  s t o c k p i l e  to and from the  dead s tockp l l e~  

P a r a m e t e r s  f o r  t h e  s e l e c t i o n  o f  c o m b i n a t i o n  c t a e k e r / ~ e c l a i m e r  

sys tems ,  i n c l u d i n g  dozers  f o r  working ad jacen t  dead p i l e s ,  are as f o l l ows :  

(1) M a j o r  equ ipmen t  S n c l u d i n g  two r a i l - m o u n t e d  c o m b i n a t i o n  

stacker/reclaimers (each having a nominal average stacking 

rate of 5,000 tph and a nomlnal average reclaiming rate of 

2,500 tph) and four ~O0-horsepower tractor dozers. 

II-I • 2.3-3 
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(2) Two 72-1rich-wide yard belt conveyors, approximately 2,800 
feet long, designed to carry coal at a combined maximum 

rate of train unloading and barge unloadlng at 4,500 tpb. 

(3) Coal yard storage in three stockpiles with the following 

capacities: 

- Total active storage ~-ce for a maximum of 600,000 tons 

C20 days of plant feed) accessible to stacker/ 
reclalmers. 

- Inactive storage piles, beyond the reach of stacker/ 

reclalmers, capacity of 1,200,000 tons (40 days of plant 

feed). 

- Total yard stockpile capacity of 1,800,000 tons (60 days 

of plant feed), which can be increased temporarily to a 

maximum of 2,700,000 tons. 

(4) Dust suppression systems on the stacker/reclalmer and a 

water tank truck equipped to spray coating on the inactive 

storage piles. 

The two coal yard belt conveyors receive the coal from the 

unloading stations and feed the stackers. The stackers/reclalmers have the 

capability of performing three functions: 

(I) Stacking the coal on the llve pile. 

(2) Reclaiming the stacked coal from the llve pile. 

(3) Receiving the coal from the unloading stations, stacking 

part of it on the stockpile and feeding the remainder to 

the plant, bypassing the stockpile. 

Y.I -1 • 2 . 3 - 4  
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These f u n c t i o n s  are  performed by the . t u c k e r / r e c l a i m e r  operator  

and mon i to red  by the s u p e r v i s o r  in the  c e n t r a l  c o n t r o l  room. A d e t a i l e d  

explanat ion of the con t ro l s  i s  given in Volnme V. 

D. Risk Assessment 
i, , ii 

The p h i l o s o p h y  used in s e l e c t i o n  of  the  s t a c k i n g / r e c l a i m i n g  

systems has been to choose proven, environmental ly acceptable~ and economica l  

equ ipmen t .  F u r t h e r m o r e ,  the  b a s i s  of  s e l ec t i on  and desizn of the system was 

e s t ab l i shed  to ensure e f f i c i e n t  use of the equipment, p r o v i d e  f l e x i b i l i t y  o f  

o p e r a t i o n  ,~td s u p p l y  b u i l t - i n  r e s e r v e  c a p a c i t i e s  f o r  s u r g e s  in the coal 

u n l o a d i n g , '  , o a d i n g  r a t e s .  Th i s  p h i l o s o p h y  was c a r r i e d  o v e r  in  t h e  

d e t e r m i n a t i o n  o f  t he  number o f  t r a i n s ,  modules ,  and spa re  equ ipment .  

Equipment s t a r t u p ,  turndown c a p a b i l i t y ,  maintenance, access  to equipment ,  and 

~nte rchanEeabi l i ty  of par ts  were assessed  for  r i sk .  

The buckecwheel s t a c k e r / r e c l a i m e r s  se l ec ted  for  th i s  p r o j e c t  a r e  

de s igned  wi th  some o v e r c a p a c i t y  in o r d e r  to provide a d d i t i o n a l  r e l i a b i l i t y  

above t he  80Z ons t ream time no rma l ly  a s s i g n e d  to such e q u i p m e n t .  T h e s e  

machines have been used in o p e r a t i o n s  handling more ab ra s ive  ores  and much 

l a rge r  lump s~ze m a t e r i a l .  The conveyor  d e s i g n  w i l l  conform to the  d e s i g n  

factors detailed in CRT-~I-MH-I, 

~n the assessment of operational risks, two factors have 

significant effects on th~ system reliability: 

(1) S tacker / rec la imer  r e l i a b i l i t y  (equipment and personnel ) .  

(2) Systems r e l i a b i l i t y  to match incoming and outgoing systems.  

I I - 1 , 2 . 3 - 5  
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S t a e k e r / r e c l a i m e r s  s e l e c t e d  a r e  of s t a n d a r d  d e s i g n  and s i z e .  

They are  proved to have i n d i v i d u a l  a v a i l a b i l i t y  ( r e l i a b i l i t y )  o f  o v e r  80~.  

The b e l t  c o n v e y o r  a v a i l a b i l i t y  i s  95~ because the s t a c k e r / r e c l a i m e r  t r i p p e r s  

run on the yard b e l t .  The two f a c t o r s  combined ( i n  ~ e r i e s )  reduce t h e  o v e r a l l  

s i n g l e  t r a i n  a v a i l a b i l i t y  ( r e l i a b i l i t y )  to  76Z. Since t he re  are  two p a r a l l e l  

t r a i u s  of  s t a c k e r / r e c l a i m a r s  and yard  conveyors ,  the  combined r e l i a b i l i t y  o f  

the two p a r a l l e l  t r a i n s  i s  94Zo 

The stacklng/reclalmlng systems were designed to operate with 

one ~raln handling the total plant capacity by working 24 hours a day. The 

nominal stacklng rate of 5,000 stph was selected to handle the combined coal 

unloading rates of both barge an~ railroad stations workln E simultaneously. 

The coal reclalmlnE rate of 2,500 stph per machine allows one machine to feed 

the plant in approximately 12 hours while the other machine can be stacking 

the incoming coal simultaneously. These high rates of stacking and reclaiming 

allow the stackers to be available to empty the coal with one train and 

handle limestone for the FGD removal system with the other. Thus, llmestone 

can be received at the plant by railears or barge once a week and be stored 

in the open stockpile at one end of the 1lye stockpile (see Drawing 

D-13-MH-INP). Further details of the system reliability are discussed in the 

rationale report included in Volume V. 

I I - 1 . 2 . 3 - 6  
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E. Process  Flo~,.and Control,.,Dts~ram ( Inc lud ing  Material  Balance)  

P r o c e s s  F low and C o n t r o l  Diagram f o r  t h e  Coal S t a c k i n g  and 

Reclaiming U n i t  13 i s  a s  f o l l o w s :  

D raw'/.ng No. Titl_.__~e 

D-13-NP-I NP PFCD Coal Area Unit 13 - Stacking and lteclatming 

C 
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I,2.4 SOLID WASTE COLLECTION AND DISPOSAL - UNIT 14 

A. B a s i s  o:~ De si~n 

The s o l i d  w a s t e  c o l l e c t i o n  a u d  d i s p o s a l  s y s t e m  c o n s t s t o  o f  the  

equ ipment  needed  t o  r e c e i v e  and c a r r y  t h e  p l a n e  was te  f rom where  g e n e r a t e d  in  

t h e  p r o c e s s  and  u t i l i t y  a r e a s  t o  s e l e c t e d  w a s t e  d i s p o s a l  a r e a s .  The s o l i d  

w a s t e s  a r e  c o m b i n e d  i n t o  t h r e e  c a t e g o r i e s ,  d e p e n d i n g  on t h e  s o u r c e  a n d  

p o t e n t i a l  t o x i c i t y  o f  t h e  m a t e r i a l ,  D i s p o s a l  a r e a s  f o r  t he  t h r e e  w a s t e s  a r e  

s e g r e g a t e d  and ~ h e l r  l e a c h a t e  and r a i n w a t e r  r u n o f f  a r e  t r e a t e d  s e p a r a t e l y .  

The  f r e e  m o i s t u r e  o f  t h e s e  w a s t e s  i s  r e d u c e d  to  t h e  g r e a t e s t  p r a c t i c a l  

d e g r e e ,  so  t h a t  t h e  l e a c h a t e  f rom e a c h  l a n d f i l l  a r e a  i s  m i n i m i z e d .  

The  d e s i g n  o f  t h e  s y s t e m  t a k e s  I n t o  a c c o u n t  e n v i r o n m e n t a l  f a c t o r s  

such a~ a i r  and w a t e r  q u a l i t y ,  n o i s e ,  p u b l i c  h e a l t h  and s a f e t y ,  l a n d  u s e ,  and 

a e s t h e , ~ c s  o f  t h e  a r e a .  The d i s p o s a l  m e t h o d s  comply w i t h  a p p l i c a b l e  s e c t i o u s  

o f  Commonwealth o f  K e n t u c k y  r e g u l a t i o n s  p r e p a r e d  by t h e  D e p a r t m e n t  o f  N a t u r a l  

Resources and Environmental Protection, A detailed evaluatlou of the above 

factors were carried out and documented in the waste disposal system analysis 

report in Volume V. 

S i n c e  t h e  l a r g e s t  amount o£ s o l i d  w a s t e  w i l l  be t h e  g a s i f i e r  s l a g ,  

t h i s  q u a n t i t y  was a p r i m e  f a c t o r  i n  e s t a b l i s h i n g  the  method o f  c o l l e c t i o n  and 

d i s p o s a l .  The  g a s i f l e r  s l a g  and b o i l e r  b o t t o m  s l a g  a r e  c o l l e c t e d  a t  t h e  b a s e  

o f  the  g a s l f i e r s  and  t h e  b o i l e r s  by a wet c o l l e c t l o n  m e t h o d .  T h e  w a s t e s  a r e  

d e w a t e r e d  a n d  c o n v e y e d  t o  a common r a i l w a y  l o a d  b i n  f o r  t r a n s p o r t  by  a 

d e d i c a t e d  s t r i n g  o f  r a i l w a y  c a r s .  S i n c e  t h e  g a s i E i e r  s l a g  a~d b o i l e r  b o t t o m  

ash are of similar chemical and physical qualities, they are disposed of In 

the same landfill. 

The s o l l d  w a s t e  g e n e r a t e d  i n  t h e  F l u e  Gas  D e s u l f u r l z a t l o n  (FGD) 

p r o c e s s  i s  c o l l e e t ~ d  by  wet  s c r u b b e r ,  s t a b l i l l z e d  w i t h  l l m e p  a n d  m i x e d  w i t h  

f l y  a s h  t o  be t r a n s p o r t e d  by a n o t h e r  d e d i c a t e d  s ~ r l n g  o f  r a i l w a y  c a r s .  

I I - 1 . 2 , 4 - I  
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The p r o c e s s  w a t e r  t r e a t m e n t  s o l i d s  a r e  dewatered and s t a b i l i z e d  

f o r  t r a n s p o r t a t i o n  by s t i l l  another  ded ica t ed  s t r i n g  of  r a i l w a y  c a r s ,  These  

w a s t e s  a r e  conaidere~ hazardous and are to be d isposed in a f a c i l i t y  des igned 

and operated accord ing  to the terms of a hazardous waste l a n d f i l l  pe rmi t .  

The t h r e e  t y p e s  o~ r a i l w a y  c a r s  w~ll be d is t~ngu£shablo  by t h e i r  

mode of  l o a d i n g  and u n l o a d i n g  and a re  d e s i g n e d  as t h a t  t he  s o l i d  w a s t e  

m a t e r i a l s  canno t  be mixed a t  e i t h e r  end of  t he  t r a c k s  or  in  t r a n s i t .  Al l  

conveying system components are designed in  accordance wi th  i n d u s t r y  s t a n d a r d  

e n g i n e e r i n g  p r a c t i c e s  and as  d e s c r i b e d  i n  Coa l  Area Des ign  C r i t e r i a  

CRT-IO-PR-I and Material Handling Design Criteria CRT-OI-HH-OI in Volume I. 

r~ • • w  

W 

-..~.j..aUF 

Two g a s l f l e r  s l a g  c o l l e c t l o n  c o n v e y o r s  a r e  p r o v i d e d ,  one f o r  

s t a n d b y  o p e r a t i o n .  A l a r g e  su rge  c a p a c i t y  i n  t he  t r a i n  l o a d i n g  b l u e  i s  

p r o v i d e d  to s a f e g u a r d  aga in s t  any temporary i n t e r r u p t i o n  in the conveying or 

t r a i n  ~ransporc sys tems.  Two t r a i n s  n o r m a l l y  o p e r a t e  be tween  the  p l a n t  and 

the disposal sites; however, one train is able to dispose of all slag without 

affecting the plant production° A single train hauls FGD solid waste designed 

to operate only during the daytime. 

< 

B. S vntem Selection Rat iona le  

The d e s i g n  of  t h e  s o l i d  w a s t e  c o l l e c t i o n  and d i sposa l  system is  

based on material characteristics, the need to keep the three types of waste 

s e g r e g a t e d ,  the d i s p o s a l  s i t e  topography,  and waste q u a n t i t i e s .  

Variotm methods conveying t h e  s o l i d  w a s t e s  to  t he  d i s p o s a l  a r e a  

were  c o n s i d e r e d .  P l a n t  s u r v e y s  were c o n d u c t e d ,  some s i t e  v i s i t a t i o n s  were 

c a r r i e d  o u t ,  and e q u i p m e n t  vendo r s  were  c o n t a c t e d  to  e v a l u a t e  compe t ing  

s y s t e m s .  The c a p i t a l  and o p e r a t i n g  c o s t  f o r  each  p r a c t i c a l  s y s t e m  was 

e s t i m a t e d .  The r e l i a b i l i t y  and f l e x i b i l i t y  of o p e r a t i o n  f o r  each  scheme was 

s t u d i e d .  A r e p o r t  of  t h i s  s t u d y  i s  e n c l o s e d  i n  Volume V, which determined 

t h a t  a common r a i l w a y  s y s t e m  w i t h  d e d i c a t e d  r a i l c a r s  d i s p o s i n g  w a s t e  to  

segrega ted  areas  i s  bes t  s u i t e d  fo r  the p r o J e c ; .  
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C. System Doecrlptlon 

Solid waste collectlon and dlsposaZ systems are described in throe 

parts: solid waste collectlon, solid waste transport, and solid waste 

disposal.  

I .  S o l i d  Waste C o l l e c t i o n .  Sol id  we . to  ~ a t e r £ a l  i s  c o l l e c t e d  from 

the u n i t s  where g e n e r a t e d  by d i f f e r e n t  methods .  The l a r g e s t  amount of  s o l i d  

was t e  w i l l  be the  g a s i f i e r  s l a g  ( 5 , 3 1 5  s t p d ) .  The s l a g  m a t e r i a l  d i scha rged  

from the g a s i f i e r s  i s  crushed and s c r e e n e d .  The o v e r s i z e  m a t e r i a l  from the  

screen is loaded onto one of two belt conveyors thaC takes the material to 

one of two train loadout bins. 

t ~ .  

The bat ten slag from the u t i l i t y  b o i l e r s  is  discharged Into 

wet bottom d isposa l  hoppers. The slag i s  crushed i n t o  less than 2 - i n c h  

n o m i n a l  s i z e  t o  be  t r a n s p o r t e d  by wet s l u r r y  e d u c t o r ~  to  a bo t t om ash 

s e t t l i n g  b a s l n ,  where  two f l i g h t  c h a i n  c o n v e y o r s  d r a g  t he  s l a g  f rom the  

bot tom,  downier I t ,  and load i t  onto the g a s l f l e r  s l ag  conveyor .  

The sulfur components present in the flue gas from the utility 

boilers are removed by the Research-Cottrell double-loop limestone flue gas 

desulfurization (FGD) process. The gyps~ product Is conveyed as wet sludge 

to a Conversions Systems Incorporated fixation unit. Here the FGD solid was=e 

is mixed with dry fly ash from the electrostatic precipitators and dry llme 

and converted into a stabilized solld waste. Since the stabilization process 

needs 2 to 5 days to allow completion of the reactlonD an aging pile is 

provided prior to hauling the material to the waste disposal area. The area 

of the aging pile is paved and curbed to retain rainwater runoff and contain 

any leachate. FGO solid wastes are picked up from the aging plle by a 

front-end loader and transported to dedicated railcars. 

The material from the raw water treatment area and the 

blosludge from the aerobic digesters are inert solid wastes suitable for 

landfill or as a sol1 conditioner for plant landscaping. These materlals are 

dewatered by b e l t  p r e s s e s  and conveyed by a s e p a r a t e  b e l t  c o n v e y o r  to  a b i n  

at  the r a l l c a r  l oad ing  s t a t i o n .  They a r e  t r a n s p o r t e d  in  d e d i c a t e d  r a i l e a r s .  
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The s o l i d  w a , t e  m e t e r l a l s  f rom t h e  p r o c e s s  ws~er t r e a t m e n t  

a r e a s  pass  t h r o u g h  f i l t e r  p r e s s e s  and t h e  s o l i d  c a k e s  d r o p  o n t o  b e l t  

c o n v e y o r s  running below the  f i l t e r s .  The cake v i i i  be conveyed to two loadout  

bins  a t  the t r a i n  unloading s t a t i o n .  

2. S o l i d  Waste T r s n s p o r t .  The t h r e e  d i f ~ e r a n t  t y p e s  o f  s o l i d  

wants are loaded i n t o  s e g r e g a t e d  s t r i n g s  o f  r a i l e a r s  and t r a n s p o r t e d  ou a 

common t r a c k  to  t h e i r  r e s p e c t i v e  d e s t i n a t i o n s .  The g a s i f i e r  s lag  and b o i l e r  

bottom s lag  a re  t r a n s p o r t e d  in  bottom dump type  c a r s .  The FGD was te  and the  

p r o c e s ,  w a t e r  t r e a t m e n t  w a s t e s  a r e  l o a d e d  i n t o  side-dump cars  des igned for  

dumping the right s ide  and left s i d e ,  r e s p e c t i v e l y .  

The t r a i n s  are  pu l l ed  by e l e c t r i c  locomot ives  on welded narrow 

gauge t r acks  to minimize no ise  p o l l u t l o n .  Two lO-car  t r a i n s  of  10-ton n o m i n a l  

c a p a c i t y  c a r s  each  make one rouud t r i p  every hour fo r  the g a s l f l e r  s l a g  and 

b o t t o m  s l a g  t r a n s p o r t .  The s p r e a d i n g  o f  s l a g  a t  t h e  d i s p o s a l  a r e a  i s  

performed 24 hours a day by n o i s e - a t t e n u a t e d  b e l t  conveyor .  

A lO-car train carrying the FGD and raw water treatment wastes 

and process water treatment waste, makes six trip, during daylight hour,. The 

railcars are coded to automatically change the track switches for spotting to 

their respective loading and unloading stations. Each locomotive is manned by 

an operator. ~n the event of human error or failure of the track swltchlng 

mechanism, whereby a train could be directed to a wrong unloading/loadlng 

s t a t i o n ,  a secondary  s a f e t y  device  i s  provided a t  these  s t a t i o n s  so t h a t  the  

l o a d i n g  and u n l o a d i n g  t r i p  mechanism does not t r i p  the r a i l c a r s  not d e s t i n e d  

f o r  t h a t  d i s p o s a l  a r e a .  

3. S o l i d . W a s t e  Disposal. There  a r e  t h r e e  s e g r e g a t e d  d i s p o s a l  

a reas  in the s o u t h e a s t  s e c t i o n  of the p l a u t s i t e .  The s o l i d  w a s t e s  b r o u g h t  to  

these  area~ are  handled by two d i f f e r e n t  methods. 

C 
. 

The g a s i f i e r s  and b o i l e r  bo t t oms  s l a g  a r e  b r o u g h t  t o  t h e  

d i s p o s a l  s i t e  f o r  t hose  m a t e r i a l s  by two lO-car t r a i n s ,  each t r a i n  making 24 
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t r i p s  i n  a 2 4 - h o u r  p e r i o d .  When d r i v e n  o v e r  the  u n l o a d i n g  h o p p e r s ,  t h e  

r a l l c a r a '  b o t t o m  d o o r s  open  and d i s c h a r g e  t he  m a t e r i a l  i n t o  a l O 0 - t o n  

u n l o a d i n g  b i n .  T h i s  b in  f e e d s  t h e  w a s t e  o n t o  a 3 6 - i n c h - w i d e  ££xed b e l t  

c o n v e y o r .  The f i x e d  c o n v e y o r  t r a n s p o r t s  t h e  was t e  a b o u t  t , 2 0 0  f e e t  to  a 

3 6 - i n c h - w i d e  s h i f t a b l e  b o l t  c o n v e y o r .  The s h i ~ t a b l e  conveyor  i s  1,800 f e e t  

long a~d has a t r a v e l i n g  belt t r i p p e r  wi th  a 4 5 - ~ o o t - l o n g  s t a c k e r  boom. The 

s l a g  r e c e i v e d  by t h i s  b e l t  i s  t r a n s f e r r e d  over  the t r l ppe~  on to  the  s t a c k e r  

boom to  be d i . c h a r g e d  i n t o  an e x i s t i n g  v a l l e y ,  The t r i p p e r - s t a c k e r  

c o m b i n a t i o n  moves to a new p o s i t i o n  when the  waste f i l l s  up to the  r e q u i r e d  

e l e v a t i o n  a t  t he  u n l o a d i n g  l o c a t i o n .  ~hen t h e  s p o t  i s  r o u g h - l e v e l e d ,  t h e  

e a r t h m o v i n g  e q u i p m e n t  f i n i s h - l e v e l  and compact the waste s t a c k  and p lace  a 

3 - f o o t - t h i c k  f i n a l  cove r ,  a l lowing  the  s t a c k e r  to  be moved to  a new l o c a t i o n .  

Wh=n t h e  a d j a c e n t  a r e a  a l o n  E the  e n t i r e  l e n g t h  of  the s h i f t a b l e  conveyor  i s  

f i l l e d ,  t h r e e  s ide-boom dozers  l l f t  the  s h i f t a b l e  conveyor  and r e p o s i t l o n  i t  

to  t h e  new l o c a t i o n  to  r e p e a t  t h e  w a s t e  d i s p o s a l  p r o c e d u r e  as  d e s c r i b e d  

above. While the conveyor  i s  being s h i f t e d ,  a second dump hopper r e c e i v e s  t h e  

slag for later transfer into the adjacent valley by earthmoving equipment. 

The wastes from the FGD and raw water treatment plants are 

brought by a separate train to the disposal site. Here, the sld~-dump 

railcars discharge the wastes at the unloading area. Bulldozers and front-end 

loaders place and compact the wastes into the surface depression for the 

first 2 years. After 2 to 4 years, when the disposal area close to the train 

unloading station is filled and covered with a 3-~oot final cover, a set of 

If' .t conveyors or dump trucks is used to carry the wastes across the filled 

area next to the unloading station to the new fill area. 

The process water treatment solid wastes are transported by a 

third string of dedicated cars, which brines that waste to the third disposal 

area. The unloading station there is similar to the FGD and raw waker wa::~es 

handling station, except that it will trip the cars meant only for this 

disposal area. 
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C R a i n w a t e r  r u n o f f  ponds c o l l e c t  the leschtzte  and contaminated 

r a inwa te r  r u n o f f  from each of  the three  waste diepolaZ s L t e s ,  The ponds have  

floating pumps to transfer the accumulated water in two return water maine, 

t ak ing  the water  ~o t h e i r  r e s p e c t i v e  t r ea tmen t  p l a n t s .  

/' 

The t o p s o i l  s c r a p e d  from the  barge  s l i p  area  is  t empora r i l y  

s tacked along the  per imeter  of the  e x i s t i n g  v a l l e y s  and used  f o r  the  s o l i d  

was te  l a n d f i l l  c o v e r .  The t o p s o i l  v£11 be p lan ted  notch f a s t  grovrlng grasses  

tO minimize windblown dus t  from the  p i l e .  The s o l i d  waste i s  spread ao e v e n l y  

as pos s ib l e  by the  bu l ldozers  Co the  e l e v a t i o n s  aho,,,m in Drawing D-14-CE-3N~, 

The s lag  waste i~ disposed a t  the  s i t e  by a c o n v e y o r - s t a c k e r  

c o m b l n a t l o ~  s y s t e m .  The waste d i s p o s a l  v a l l e y  is  f i l l e d  from one elde of  i t s  

r idge .  In approxlmate ly  3 months, adequate a r e a  i s  f i l l e d  to  f i n i s h e d  g rade  

so t h a t  t h e  s t a c k e d  t o p s o i l  can be s p r e a ~  on the  s l a g  w a s t e  f i l l  to  a 

t h i c k n e s s  a l l o w e d  ,by t h e  " P e r m i t  to  C o n s t r u c t  a R e s i d u a l  L a n d f i l l . "  The 

g i n i ~ h e d  l a n d f i l l  i s  c o m p a c t e d ,  f l n f a h  graded,  c u l t i v a t e d ,  and ~evegetated 

with ind igenous  g r a s s e s .  

The s o l i d  w a s t e s  q u a n t i t i e s  from the raw water  t r ea tmen t  (231 

stpd) aud process  water t r ea tmen t  (633 s tpd)  are f a r  l e e s  than those  f rom t h e  

g a s l f l e r o .  Thus ,  t h i s  l a n d f i l l  o p e r a t i o n  needs  to be performed during the 

d a y l l g h t  h o u r s .  In  the  case  o f  p : o c ~ s s  w a t e r  t r e a t m e n t  s o l i d  w a s t e s ,  t h e  

r e c l a i m e d  l and  i s  covered by a temporary cover of a mlnlmun 6-1nch th ickness  

of  t o p s o i l  a t  t h e  end of  the  d a i l y  o p e r a t i o n s .  At t he  end o f  a 6 - m o n t h  

p e r i o d ,  a p o r t i o n  of  the  v a l l e y  tha t  has reached the f l n a l  grade is  covered 

by ~opso i l ,  c u l t i v a t e d ,  sod r e v e g e t a t e d .  

D .  l t t sk  Assessment 
, ,  i , = l  

The s o l i d  was te  c o l l e c t i o n ,  t r a n s p o r t a t i o n ,  and d i s p o s a l  systems 

u t i l i z e  s t andard  and commercial ly proven equ ipment ;  no p r o t o t y p e s  a r e  to be 

e n p l o y e d .  The t r a n s p o r t a t i o n  and d i s c h a r g e  of  w a s t e s ,  a l t h o u g h  p r i m a r i l y  

automated~ Is  b~cked up w i t h  manua l  c o n t r o l s .  S e g r e g a t i o n  o f  t h e  d l a p o s a l  

areas  i s  condu=ive to good envi ronmenta l  c o n t r o l s .  
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~he ¢ lek  i n v o l v e d  of i n d i v i d u a l  conv~yor f a i l u r e  to minimlued by 

nature  of the deoign of the  equipment  and the  8 a f u t y  f e a t u r e s  de t~£1ed  in  

CRT-O1-HH-1. The surge capac i t i cu  i n  inte~modiato hoppers and bins permit the 

t r a n s f e r  of was tes  from a con t i nuous  o p e r a t i n g  p l a n t  to the b a t c h  t r a i n  

l o a d i n g  and unloading f a c i l i t i e s .  The r£ek of the  g a s i f i e r  opera t ion upset is  

r educed  by p r o v i d i n g  two p a r a l l e l  was te  s l a g  c o l l e c t i n g  c o n v e y o r s ,  each  

capab le  of c a r r y i n g  the  t o t a l  plant  capac i ty .  S imi la r ly ,  the ela8 t~aneport  

t r a i n s  run in two s t r i n g a ,  each able to car ry  the t o t a l  plant waste by e i t h e r  

£ncreasin8 the load in  the care or £ncreaeing the t r i pe  of the t r a i n .  

m N  
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B. Process ~low an d Con trp l  ' Diagrhm. (Zncluding Material Balance) 

Procesn Flow and Control Diagram. for Solld Wacte Collect~on and 

~ i a p o . a l  Unt= 14 are a,~ ~o110we: 

Tit l...._~a 

D.-I4-MP-1NP PFCD Coal Area - Unit 14 Solid Wa.tc Diapers1 

System. 

D- 14-HP-2~T M a t e r i a l  B a l a n c e  - S o l i d  W a s t e  C o l l e c t £ o n  a n d  

Dioposal  System - Unlu 14 
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G. Single-Line D,iagrams 

See Volume I I ,  1 .2 .1 (G)  f o r  S o l i d  Waste Col lec t ion  and Dieposal 

Unlt 14 Single-Line Diagrams. 
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H. CivL1 Eng inee r ing  Drawings 

C i v i l  E n g i n e e r i n g  Drawings f o r  So l id  Waste C o l l e c t i o n  and Disposal  
Unit  14 are as f o l l o w s :  

Drawing No. T i t l e  
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D-14-CE-4h'P 

Slag Disposal  Area - F i n a l  Cons t ruc t ion  

Slag R a i l r o a d  and Waste D i s p o s a l  Area  - S e c t i o n s  

and D e t a i l s  

I I - 1 . 2 . 4 - 1 1  
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