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REPORT V 
VOLUME 4 

INTRODUCTION 

Report  V, Volume 4 prov ides  desc r ip t i ons ,  data, and drawings 

p e r t a i n i n g  t o  Inst rument  and P lan t  A i r  Systems ( P l a n t  36), 

Te l  ecommunication Systems ( P l  ant  37), I n e r t ,  Gas Systems ( P l  ant  38), 

Purge and F lush  O i l  Systems (P lan t  39), S i t e  Development and Roads 

( P l a n t  40), B u i l d i n g s  ( P l a n t  41),  Sol i d  Waste Management ( P l a n t  42), 

and L a n d f i l l  (P lan t  44).  

Ins t rument  and P l a n t  A i r  Systems (P l  ant 36) i nc ludes  a1 1 equipment and 

p i p i n g  necessary t o  supp ly  ins t rument  and u t i l i t y  a i r  t o  t h e  process 

p l  ants and o f f s i t e  f a c i l  i t i e s .  

Telecommunication Systems ( P l a n t  37) inc ludes  t h e  equipment and w i r i n g  

f o r :  communication throughout  t h e  f a c i l i t y ;  communication between 

p l  an t  da ta  process.ing systems and o f f s i t e  computing f a c i  1 i t i e s ;  

communication w i t h  t r a n s p o r t a t i o n  c a r r i e r s .  

I n e r t  Gas Systems ( P l a n t  38) p rov ides  h igh  p u r i t y  and low p u r i t y  

n i t r o g e n  streams f o r  p l a n t  s t a r t u p  and normal opera t ion .  

Purge and F lush  O i l  Systems (PI  ant  39) p rov ides  purge and f l u s h  o i l s  

t o  var ious  p lan ts .  

S i t e  Development and Roads ( P l a n t  40) p rov ides  s i t e ,  l e v e l  ing, t h e  

a d d i t i o n  o f  roads, fencing,  and drainage, and t h e  placement o f  f i l l s ,  

p i l i n g s ,  f oo t i ngs ,  and foundat ions  f o r  p lan ts .  

B u i l d i n g s  ( P l a n t  41) p rov ides  b u i l d i n g s  f o r  equipment and f o r  

personnel, i n c l u d i n g  u t i l i t i e s ,  1 i gh t i ng ,  s a n i t a r y  f a c i l i t i e s ,  

heat ing,  a i r  cond i t i on ing ,  and v e n t i l a t i o n .  



. . 

Sol i d  Waste Management (Pl ant  42). i den t i f i es ,  character izes,  

segregates, and t ranspor ts  the various types o f  s o l i d  wastes t o  e i t h e r  

L a n d f i l l  (P lant  44) o r  outs ide disposal s i tes .  

L a n d f i l l  (P lan t  44) provides disposal o f  both nonhazardous and 

hazardous sol  i d  wastes. 

The fo l lowing in format ion i s  incl-uded (as appl icab le)  f o r  each o f  the  

e i g h t  p lan ts  described i n  t h i s  volume: . 
A descr ip t ion  o f  the  p l a n t ' s  design, i nc l ud ing  
u t i l  i t y  balance and process f low diagrams. 

An equi  pment 1 i st ,  i ncl udi ng i tem numbers and 
descr ipt ions.  

Data sheets and sketches f o r  major p l  ant components. 

: P e r t i  nent engi neer i  ng drawi ngs. 

A t  the end o f  t h i s  volume i s  an appendix which contains: 

An overa l l  s i t e  p l an  showi ng the , loca t ions  of a1 1 
p l  ants. 

The symbols and legend f o r  the p i p i n g  and instrument 
diagrams i ncl uded i n t h i s  Vol ume. 
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PLANT 36 1NSTRUMENT.AND PLANT A I R  SYSTEMS . . . . -  - 

1.0 INTRODUCTION 

The system includes all  equipment and piping necessary to supply 
instrument and util ity air to the process plants and offsite facil i -  
ties. Distri bution piping i s  sized according to the estimated 
requirement for each plant, based on velocity only. 



PLANT 36 INSTRUMENT. AND PLANT AIR SYSTEMS . . . ... - 

2.0 PLANT DESIGN 

2.1 Design Basis 

Instrument and u t i l i t y  a i r  i s  dry, o i l - f ree  and d i r t - f r ee  a t  the fo l -  

1 owing design conditions: 

a Pressun? = 100 psig 

a Temperature = 100°F . 
a Dew point = -40°F 

a Ambient a i r  summer dry bul b. temperature, 96°F 

a Ambient a i r  summer wet bulb temperature, 78°F 

a Ambient a i  r w i  n te r  temperature, -1 0°F 

a Ambient a i r  extreme temperatures, -1 6 "F and 108°F 

The system cons is t s  of three packaged a i r  compressors, two operati ng 

and one span?, t o  supply the requirement of 8,000 i n l e t  scfm. A u x i l -  
i a ry  equipment such a s  f i l t e r s ,  knockout drums, a i r  dryer packages, 
f i l t e r s  and a i r  coolers  are  included. 

2.2 Plant Description 

2.2.1 Air Compressor U n i t  

The compressors supply 4,000 scfm each, a t  125 psig discharge pres- 

sure. The three compressor packages i ncl ude the fol 1 owi ng : 

a Interstage coolers 

After-coolers t o  keep the a i r  i n  the design tempera- 
ture  range (100°F) 

a Interconnecting piping between the stages 



2.2.2 Knockout Drum . .  . . .  - 

Condensed res idua l  moisture i s  removed f o r  a l l  th ree  compressors by 

one c o T o n  knockout drum. This knockout i s  designed f o r  155 ps ig  a t  

300°F. 

2.2.3 A i r  Dryer Package 

Two a i r  d ryer  packages are provided. One package i s a complete spare. 

Each d rye r  package provides f o r  t he  f u l l  design f l o w  o f  8,000 i n l e t  

scfm and f o r  150 psig. A f i l t e r ,  included i n  t he  a i r  d r ye r  package, 

guards against  dessicant breakthrough. 

2.2.4 D i  s t r i  b u l l  on System 

Ind i v i dua l  p l a n t  and main a i r  d i s t r i  bu t i on  headers p rov id ing  i ns t ru -  

ment and u t i l i t y  a i r  a re  included i n  In terconnect ing P ip ing (P lan t  21). 

2.2.5 Control s 

The a i r  compressor system and a i r  dryer.package are f u l l y  automatic 

w i t h  the  f o l l ow ing  con t ro l  features: 

I Surge con t ro l  w i t h  excess a i r  vented t o  atmosphere 

Dewpoi n t  con t ro l  by moisture analyzer and instrumen- 
t a t i o n  t o  energize the reac t i va t i on  process f o r  the . 
desiccant bed 

Automatic s tar tup o f  the standby u n i t  i n  case o f  1 ow 
pressure i n  the  header 

2.2.6 Moise 

Noise emission by the a i r  compressor i s  an accordance w i t h  OSHA 

standa rd s. 



2.3 U t i l i t y  Balance 

Condit ion Consumed 

Operat i  ng 
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4.1 Data Sheets f o r  Columns and Pressure Vessels 

36-DS-C-001 : Knock-out Drum - Pl ant A i r  Supply (36C-101 A, B )  
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4.2 Data Sheets f o r  Package Uni ts  

36-SP-A-01: A i r  Dryer Package (36V-102 A, B) 



PLfiT #36 

IXSTRLZZXJ & ?LAX P.13 

SPECIAL EQLIP>:T DUTY SPCCIFIfATIO?? 

i?36-SP-A-01 

AIR DRYER PACKAGZ 36V-102 A, B 

>lode1 XR-2 Dual Tower Connection Dryer 
- 

Service Conditions: 

Gas to be dried: ?.ir 
,Flow rate: , 6,000 S C F I  
Dryer cycle: 8 hours 

Absorption: 4 hours 
Reactivation: 

Heating : 2.75 hours 
1.25 hours 

Inlet pressure: 
Inlet temperature: 

' Due point at operating pressure: 
Pressure loss: 4 PSI 

Design Cata: 

Pressure vessels AS= code: 150 PSIG 
Electrical construction: 4 (I;E?1A) 
Power circuit: 460-3-60 Volt-Phase-CPS 
Control circuit: 110-1-60 Volt-Phase-CPS 

Utilities: 

Reactivation heat: 
Electric (connected load): 215 IOJ 
Reactivation blower 40 HP 

Dual tower absorptive dryer: NR-2 (Xodel) 
Connection Size - Inlet and outlet: 10" 
Plethod of control: Automatic 
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Duty 

Desiccant: 
S i l i ca  Gel: 3775 lbs/tower 

Overall dimensions (Approx.): LxlJxi: 16'-ll"x8'-9"xll'-9" 
Shipping weight (Approx.): 25,000 lbs  

Planufacturer: Kemp 

After Fi l ter:  

:,lode1 GP-146-650 

Manufacturer: Dollinger 

Prices by: Thorpe Equiument Co. 
David Snyder 
Proposal Mo. A-1298 

- L 
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4.3 Data Sheets f o r  Compressors and Dr ivers  

36-DS-K-101: Instrument and Plant  A i r  (36V-101 A, B ,  C )  
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QW~RIFUGAL COBPRES SOR DATA SHEET . . , . . . 
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CENTRIFUGAL COMPRESSOR DATA SHEET (Cont'dl . . 
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CENTRIFUGAL COMPRESSOR DATA SHEET . .  
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5.0 DRAWINGS 

Due t o  t he  nature o f  Instrument and P lan t  A i r  Systems (P lan t  36), no 

drawings are inc luded i n  t h i s  sect ion.  





PLANT 37 TELECOMMUNICATION SYSTEMS .. - 

INTRODUCTION 

Plant 37 includes the equipment and wiring f o r  communication through- 
out the plant and t o  o f f s i t e  locations 1 i n k i n g  plant data processing 
systems w i t h  o f f s i t e  computing faci l  i t i e s ,  and f o r  communication w i t h  

transportation carr iers .  

The following subsystems are included i n  Plant 37: 

• Interronnecti ng cab1 es,  standby emergency .power and 
grounding 

Computer remote access 

Fac simi 1 e 

Fire alarm 

Public address paging 

e Medical .emergency and 1 ife-signs telemetry 

e Intrapl ant party paging 

e Land mobile radio 

Land mobile radio telephone 

Maritime mobile radio 

Radio paging 

Security system 

Tel ephone, te l  ephone PABX 

Tel ex 

The communication requirements fo r  the three phases of plant develop- 
ment, mobilization, construction, and operation vary. The require- 
ments f o r  each phase are discussed i n  the following sections. 





PLANT 37 TELECOMMUNICATION SYSTEMS 

2.0 PLANT DESIGN 

2.1 Design Bas is  

P l a n t  37, i n  se rv ing  t h e  telecommunicat ions requirements f o r  t h e  i n i -  

t i a l  phases o f  m o b i l i z a t i o n  and cons t ruc t i on ,  i s  designed w i t h  s u f f i -  

c i e n t  f l e x i b i l i t y  t o  a l l o w  f o r  convers ion t o  f i n a l  ' p l a n t  ope ra t i on  

Master communications c e n t r a l  c o n t r o l  and mon i to r i ng  o f  a l l  subsystems 

a re  p rov ided  f o r  t h e  p l a n t  ope ra t i on  phase. 

Re1 i a b i l i t y ,  a  pr ime f a c t o r  i n  t h e  design o f  t h e  p lan t ,  i s  achieved 

through t h e  use o f  s o l  i d - s t a t e  components, f a c t o r y  bu rn - i n  o f  assem- 

b l  ies, redundant .assembl ies ,  a1 t e r n a t i v e  t r a f f i c  f l o w  r o u t i n g  and, 

where, poss ib le ,  automat ic  operat ion.  

M a i n t a i n a b i l i t y  i s  achieved through modular o rgan iza t i on  o f  hardware 

assemblies, automat ic  f a u l t  d e t e c t i o n  and alarm systems, s tandardiza-  

t i o n  o f  components and procurement sources and a  spare i nven to ry  based 

upon mean-time-between-f a i l  u re  (MTBF) d a t a  and r e p a i r  c y c l e  t ime. 

F l e x i b i l i t y  i s  achieved through t h e  usage o f  c e n t r a l  e l e c t r o n i c  

swi tch ing ,  s h e l t e r i z e d  ( t r a n s p o r t a b l e )  f a c i l i t i e s ,  commonality o f  sub- 

assemblies where p o s s i b l e  and a  system capac i t y  adequate f o r  a l l  t h ree  

phases o f  t h e  development. 



. . .  . . . -  

2.2 Pl ant Descr ip t ion 

Tab1 e 1 summarizes by p l  an t  operat iona l  phase the telecommunications 

equipment i n s t a l  1 ed. 

TABLE 1 

TELECOMMUNICATIONS INSTALLATION 

P lan t  Sta tus Phase 

Telecommunication Type o r  System Mobil i z a t i o n  Construct ion Operation 

Ba t te ry  Pl ant  

Cable p lan t ,  outs ide ( f o r  i n t e r -  
connections, grounding, etc.  ) 

Computer remote access termina l  X 

Facs i m i  1 e X 

F i r e  a1 arm and pub1 i c address 
paging system, admini s t r a t i o n  b u i l d i n g  

Medical 1 i f e - s i g n s  te lemetry  

Paging , i nt rap l  ant  p a r t y  

Radio, l and  mobile, l o c a l  X 

Radio, l and  mobile, r a d i o  
t e l  ephone 

Radio, 1 and mobi le t o  r a i l  road 
opera ti ons 

Radio, mar i t ime mobi 1 e 

Radi o, pagi ng 

Secur i ty  system 

Telephone (before p l  ant  compl et ion,  
1 ocal l y  ava i l ab le  serv ices are 
used d u r i  ng the mobi 1 i z a t i o n  phase) X 

Telephone PABX 



2.2.1 Bat tery  P lan t  

The ba t te ry  p l a n t  suppl ies standby emergency power t o  the telephone, 

secur i ty ,  l and  mobi le rad io  and mari t ime mobile r ad io  systems. It i s  

maintained i n  readiness by dual ba t te ry  chargers. 

2.2.2 Outside Cable P lan t  

The outs ide cab1 e  1  ayout cons is ts  o f  a l l  d i r e c t  bu r ied  telephone 

cables and computer cables connecting t he  j o b s i t e  system 34 CPU w i t h  

a1 1  work stat ions.  

2.2.3 Computer Remote Access Terminal 

The terminal  i s  used f o r  gather ing data between t he  j obs i t e ,  the  

Bechtel design o f f i c e  i n  Houston, and the Ashland Synthet ic Fuels, 

Inc. (ASFI) home o f f i c e  i n  Kentucky. Computer data terminal  c i  r r u i t s  

f o r  1200/2400/4800 baud ra tes  are provided. 

The f a c i l i t i e s  f o r  l ong  distance t ransmission a re  required on a  

24-hour bas is  du r i  ng a l l  courses 'o f  the p r o j e c t  development. The 

q u a l i t y  o f  t ransmission f o r  the  c i r c u i t s  i s  cons is tent  w i t h  the  

requirements f o r  i nter ronnect ion w i t h  i nternat iona l  c i r r u i  ts. 

2.2.4 Facs imi le  Terminal 

The requirements o f  the f acs im i l e  termina l  are f o r  t r ansm i t t i ng  draw- 

i ngs, graphics and p i c t o r i a l  i n fo rmat ion  between t he  th ree  l oca t i ons -  

2.2.5 F i r e  Alarm and Publ ic  Address (PA) System 

The system i s  in tegra ted  w i t h  t he  telephone and switching network. I t  

serves on ly  the admin is t ra t ion  bu i ld ing.  



2.2.6 Medical Emergency System and Life-signs Telemetry - . . . .  - 

These a r e  provided i n  the ambulance, f i r s t - a i d  s t a t ions  and the medi- 
cal b u i l d i n g .  

2.2.7 Intraplant Page System 

T h i  s mu1 tichannel page party system i s i nstal led i n a l l  control rooms, 
operati ng equipment rooms, storage, s h i p p i  ng and recei vi ng areas,  
f l  am areas, process a reas  and substations. 

The permanent ins t a l l a t ion  f o r  d i r e c t  d ia l  telephone a1 so includes the  
following operational areas: 

Administration building and central  control room 

Laboratories 

Fire s ta t ion  

F i r s t  a i d  u n i t  

Securi ty  off i c e  

D i  stri buted system control room 

Operating equipment room 

Substat iois  

Cool ing tower 

Flare areas 

Ut i l i ty  p lants  

Process a m a s  

Shipping and recei vi  ng areas 

Maintenance shop 

Ware house 



a Caf e t e r i  as 

a Change house 

a Gate houses 

a Operators she1 t e r s  

a Switch gear bu i l d i ngs  

a Garages 

2.2.8 Land Mobi le Radio 

The 1 and mobi le r ad io  system inc ludes communication between mobi le 

u n i t s  and hand he ld  por tab le  rad ios as wel l  as w i t h  the  base stat ions.  

It inc ludes o r  supplements o the r  systems serving the veh ic le  mobi le 

un i t s ,  p l a n t  operatio'ns and maintenance, f i  r e  and safety, secur i ty ,  

the medical emergency system, and communication w i t h  r a i l m a d  

operations. 

2.2.9 Local Area Mobi le Radio Telephone Service 

The rad io  telephone serv ice i s  used on an urgent bas is  t o  prov ide 

automatical l y  switched mobi 1 e r a d i o  telephone communications between 

s i t e  o f f i c e s ,  residences and vehicles. 

2.2.10 Mar i t ime Mobi le 

The marine r a d i o  system operates between base and barges and towboats. 

2.2.11 Radio Paging System 

Pocket pager u n i t s  are used f o r  communication by the rad io  base sta- 

t i o n  t o  selected personnel du r ing  the  th ree  phases. 



2.2.1 2  Securi ty System . . 

Th is  system cons is ts  o f  s ta tus  and alarm repor t ing  systems connected 

by mu1 t i p a i r  cables and i s  supplemented by land  mobile rad io  and by 
v i  deo moni t o r i  ng systems. 

2.2.13 Telephone Service 

The telephone f a c i l i t i e s  prov ide d i a l  swi tching serv ice t o  f i l l  the  

mobil i t a t i o n  task f o r r e  requirements, and l a t e r  a re  expanded t o  encom- 

pass the needs dur ing the cons t ruc t ion  and operat ional  phases. The 

telephone serv ice a1 so a1 lows f o r  lVong d is tance c a l l  s  t o  any o ther  

p lace i n  the  country. Teleconferencing channels are included. 

2.2.14 Tel ephone Swi t c  h i  ng System 

The PABX system switches a1 1 i n t e r p l  ant  communications. I n  addi t ion,  

the  system switches cons t ruc t ion  and operat ion computer data t r a f f i c  

and t e l e x  and f acs im i l e  t r a f f i c .  It a l so  in te r ronnec ts  d i r e c t  d ia l -up 

c a p a b i l i t y  t o  t h e  rad io  paging system. 

2.2.1 5 Telex Service 

The t e l e x  f a c i l i t i e s  are used t o  t ransmi t  message t e x t  between job-  

s i t e ,  engineering design o f f  i ces  and o ther  o f f i c e  1  ocat ions as 

required. 





3.0 EQUIPMENT LIST . 

Due t o  the nature o f  Telecommunication Systems (Plant  371, an 

equipment 1 i s t  'is no t  required. 





4.0 Data Sheets and Sketches 

. Due t o  the nature o f  Telecommunication Systems (Plant  371, data 

sheets a r e  not  required. 





5.0 DRAWINGS 

Due t o  the nature o f  Telecommunication Systems (P lan t  371, no 

drawi ngs a r e  requi red. 





1.0 INTRODUCTION 

Two n i t r ogen  streams t h a t  are produced i n  the Oxygen Pl ant  (Pl  ant  15) 

a re  used as i n e r t  gas f o r ,  p l a n t  s ta r tup  as.wel1 as normal operation. 

The equipment o f  the I n e r t  Gas System (P lan t  38) i s  phys i ca l l y  loca ted  

w i t h i n  the  P lant  15 ba t t e r y  l i m i t s .  

The h igh p u r i t y  (99.9%) n i t rogen  stream i s  used f o r :  

General p l a n t  purg i  ng 

Bag house b lanket ing i n  Coal Drying and Pu lve r i z ing  
(P lant  1 )  

Gas and l i q u i d  d r i e r s  i n  Gas P lan t  (P lan t  7) 

Gas d r i e r s  i n  Cryrogenic Hydrogen P u r i f i c a t i o n  
(P lan t  8 )  

The l ow  pur i ty ,  (97%) n i t rogen  stream i s  used f o r  the a i r  s l i d e s  i n  the 

Plant  1  coal  bunkers. 

Process Flow Diagram 38-D-B-1 depicts.  the i n e r t  gas system. 





PLANT 38 INERT GAS SYSTEMS 

2.0 PLANT DESIGN 

.2.1 Design Basis 

2.1.1 High-Puri ty Ni t rogen Stream 

Pu r i t y  : 99.99% 

# Pressure a t :  

B.L. o f  P lant  15 100 p s i g  
User B .L. 90 p s i g  

Suppl i e d  by Ni t rogen Compressor ( 1  5K-55) f o r :  

General p l a n t  purg i  ng 1,200 scfm 
Bag house i n  P lan t  1  120 scfm 

Suppl i ed by N i  t rogen Compressor* (38K-101) f o r  : 

Gas d r i  e r  (A1 umi na) i n P l  ant 7  12,000 scfm 
L i q u i d  d r i e r  (Alumina) i n  P lant  7  5,200 scfm 
Gas d r i e r  (mol sieves) i n  P lant  8 11,000 scfm 

2.1.2 Low-Puri ty Ni t rogen Stream 

Pur i t y :  97% 

Suppl i e d  by Ni t rogen Blower (38K-103) f o r :  

P lant  1  a i r  s l i d e s  a t  5  p s i g  7,060 scfm** 

* The ra ted  capac i ty  o f  the compressor i s  13.,200 scfm. Only one o f  
t he  three d r i e r  systems w i l l  be on coo l ing  cyc le  a t  one t ime so 
t h a t  the compressor w i l l  no t  be over1 oaded. 

** The o r i g i n a l  estimated n i t rogen  requirement f o r  the a i r  s l i des  o f  
the coal  bunkers i n  P lan t  1  was 4,600 scfm and the compressor was 
ra ted  a t  5,060 scfm. The revised n i t rogen requirement which has 
n o t  been incorporated onto the f l o w  diagram i s  7,060 scfm. The 
ra ted  capac i ty  o f  t he  compressor should be f u r t h e r  revised dur ing 
the d e t a i l e d  process design stage. The e f f e c t  o f  t h i  s  co r rec t i on  
on the  c a p i t a l  est imate w i l l  no t  be s i gn i f i can t .  



2.2 P l  ant  Descr ip t ion  . . . .  . 

Two n i t rogen  streams are produced i n  the Oxygen P lan t  (P lan t  15) i n  

add i t i on  t o  t he  primary product, oxygen which i s  used i n  t he  p a r t i a l  
ox ida t ion  g a s i f i e r  i n  the Gas i f i ca t i on  and P u r i f i c a t i o n  (P lan t  12). 

One o f  t he  n i t rogen  streams i s  a  h igh p u r i t y  product and t he  other  i s  
a  waste stream of about 97% p u r i t y .  

P lant  15 inc ludes a Compressor (15K-55) from which h igh p u r i t y  n i t r o -  

gen i s  ava i l ab le  a t  100 psig; such n i t rogen  i s  suppl ied f o r  general 

p l a n t  purging i n  the  complex, and a1 so f o r  purging t he  bag house 

f i l t e r s  i n Coal Drying and Pul ve r i  zing (P l  ant  1)  . Equipment t o  vapor- 

i z e  n i t rogen i n  su i t ab le  quant i t ies ,  a t  100 psig,  i s  a lso  ava i l ab le  i n  

Plant  15. 

Located i n  Pl'ant 15, bu t  bearing P lan t  38 designations, are two addi- 

t i o n a l  -compressor systems. 

One such system cons is ts  o f  a  compressor package u n i t  w i t h  two com- 
\ 

pressors (38K-101 A and B), one operat ing and one spare, which supply 

h igh p u r i t y  n i t r ogen  a t  100 p s i g  f o r  regenerat ion o f  the dryers  i n  the  

Gas Plant  (P lan t  7 )  and Cryogenic Hydrogen P u r i f i c a t i o n  (P lant  8). 

Operation o f  these u n i t s  i s  sequenced t o  regenerate one bed a t  a  t i n e  

so l t ~ a t  t he  sirc o f  the  compressor system i s  minimized. 

Another such system, a  Blower and span? (3%-101 A and B)  suppl ies  1  ow 

p u r i t y  n i t rogen  a t  5 p s i g  t o  a i r  s l i d e s  i n  P lant  1  coal bunkers. 

2.3 U t i l i t y  Balance 

E l e c t r i c i t y ,  kW 

Condi t ion Co n sumed 

Operati ng 1,386 



38~-101 
COMPRESSOR 
K.O. DRYM 

I 
i 

TO PLANT 1 1 2 0  SC-M 

BAG HOUSE I 

38E-101 A,B 
INTERSTAGE 

COOLER 
HIGH,PURITY AIR SLIDES COMPRESSOR INTERSTAGE 

NITROGEN COMPRESSOR NITROGEN BLOWER K.O. DRUM 
AND SPARE AND SPARE 
NOTE 1 9 1  ( I  

j; 

TO PLANT 7 

7-0-0-6 I I NOTE 1 8 )  - 
7C-164 

I ' 7C-165 
NOTE 161 

I ' v 
TO PLANT 8 

1 I! > 
I SIEVES 

t 
1 '1 

f I NOTE 16) 

I ]  * I 
I 

I' 

38K-101 NNF 38K- 10 1 I 
I 

I I NNF 
8 .  

1 
TO PLANT 1 

( < 1 2 "  4 6 0 0  SCFM 

A I R  SLIDES ! 
I 

NOTE t b l  

TO PLANTS 

NOTE ( 6 1  

38K-103A. B 

NOTES : 
1. EQUIPMENT ON T H I S  PFO TO BE LOCATED 

WITHIN PLANT 1 5  AREA. 

2. SCFM AT 6 0 - F  AND 14.7 PSIA .  

3 .  NNF = NORMALLY NO FLOW. 

i 
6 "  GENERAL PLANT PURGING 1 2 0 0  SCFM - 

4. ASSUME THAT DRIERS AND S IEVE REGENERATION 
CYCLES CAN BE SYNCHRONIZED SO THAT LOADS DO 
NOT OVERLAP, I .E .  ONLY ONE FLOW RATE AT A TIME. 

/ 6 "  
A 2 .19~21 ,35 ,39 -  

5. PRESSURElPSIQl AT PLANT I S  BATTERY L l H l T .  

I TO PLANTS 
-3,4,5,6.7,Br9, 

10.12r17.1Br20 

! 

6. PHESSUHE(PSIU1 R I  USEH I A I I ' E H Y  L l M l l .  

7 .  L I N E  S IZES SHOWN ARE APPROXIMATE, FOR PHASE 0 
ESTIMATING PURPOSES. 

B. NEED FOR AN AFTERCOOLER TO BE DETERMINED 
I N  PHASE 1.  

3.  COMPRESSORS 38K-101A.B PROVIDED AS A PACKAGE 
UNIT  INCLUDING INTERCOOLERS, K - 0  DRUMS AND 
ANTISURGE CONTROL. 

ASHLANOSYNTHETIC FUELS. INC. US.OEPARIMENIOFENERGV 

AIRCO ENEROV COMPANY. INC. COOPERATIVE AGREEMENT 
NO. OCFCO5d00R20111 

PROCESS FLOW DIAGRAM 
PLANT 38 

INERT GAS SYSTEM I 
IS X S 4  "D" SIZE 





THE BRECKINRIOGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

I N E R T  GAS SYSTEM 

COUP K - 1 0 1 A  K . O .  ORUM 

COMP K - 1 0 1 6  K . O .  ORUM 

COMP K - 1 O 1 A  INTERSTAGE 
K . O .  ORUM 

COMP K - 1 0 1 6  INTERSTAGE 
K . O .  ORUM 

COMPRESSOR K -  l O 1 A  
INTERSTAGE COOLER 

COMPRESSOR K - 1 0 1 6  
INTERSTAGE COOLER 

N I T R O G E N  COMPRESSOR 

N I T R O G E N  COMPRESSOR 000000 
' N A  

N I T R O G E N  BLOWER 

N I T R O G E N  BLOWER 





4.1 Data Sheets f o r  Compressors and Dr ivers  

38-DS-K-01 : Nitrogen (3%-101 A, B) 

38-DS-K-03: Fan/Bl ower ( 38K-103 A, B ) 
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QMTRIFUCAL COMPRESSOR DATA SHEET . . 

c o r n u r n *  FUMES 
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SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cont'd) 

t RADIAL BEARIUGS: 
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PLANT 39 PURGE AND FLUSH OIL SYSTEMS 

1.0 INTRODUCTION 

P l  arrt 39 inc ludes the fo l low ing :  

a Pump and instrument f l u s h  o i l  systems 

a Pump warming systems f o r  s l u r r y  pumps 

a Emergency f l u s h  o i l  systems 

a Neutral  o i l  system 

a Glycol system f o r  cool  i ng r o t a t i n g  equipment 

Process f l o w  requirements and major equipment f o r  these systems are 

presented i n Drawi ng 39-D-0-1. 

The o i l s  consumed i n  P lan t  39 are e i t h e r  produced o n s i t e  ( d i s t i l l a t e  

f l u s h  o i l ,  heavy d i s t i l l a t e  and vacuum d i s t i l l a t e )  o r  purchased (neu- 

t r a l  o i l ) .  These o i l s  are s tored i n  in termedia te  product  tankage i n  

Tankage (P lan t  20). D i s t i l l a t e  f l ush  o i l  and vacuum d i s t i l l a t e  f l u s h  

o i l  are f i l t e r e d  i n  P lan t  20 and t r a n s f e r m d  t o  use p o i n t s  by means o f  

the  Interconnect ing P ip i  ng (P lan t  21 ). 

P l  ant 39 i nc 1 udes v.a ri ous drums, pumps, heaters, coo lers  and f i 1 t e r s  

pt-ysical ly  loca ted  i n  t he  ba t t e r y  l i m i t s  o f  the  f o l l o w i n g  p lan ts :  

a Coal S lu r ry  Preparat ion (P lan t  2 )  

a H-Coal Preheating and Reaction - (P lan t  3 )  

a H-Coal P r i  mary Separation (Pl  ant  4) 

a H-Coal Recycle S l u r r y  Preparat ion (P lan t  5) 



H-Coal Recycle Hydrogen compression (Pl ant 6). 

a Gasification and Purification (Plant 12) - 

H-Coal Distil 1 ate Separation (Pl ant 1 7 )  

The equipment i s  not included in the individual plants since in many 
cases, several plants are supplied by one Plant 39 system. 





PLANT 39 PURGE AND FLUSH 01 L SYSTEM . . 

2.0 PLANT DESIGN 

2.1 Design Basis 

The design bas is  and a b r i e f  desc r ip t i on  f o r  each system i s  d e t a i l e d  

i n  t h e  fo l lowing paragraphs. For  c l a r i t y  t h e  t i t l e s  o f  t h e  p l a n t s  

r e f e r r e d  t o  i n  t h i  s  p l a n t  desc r ip t i on  are 1 i s t e d  i n  the  int roduct ion.  

2.1.1 Pump and Instrument F lush O i l  Systems 

Two separate pump seal o i l  systems are provided t o  supply s l u r r y  pump 

inboard seal f lush ,  l a n t e r n  r i n g  f l ush ,  instrument purges and ebul- 

l a t i n g  pump flush. One system uses d i s t i l l a t e  f l u s h  o i l  obtained from 

a main tower sidedraw i n  P lant  17. The d i s t i l l a t e  f l u s h  o i l  i s  used 

f o r  seal f l u s h  o i l  t o  s l u r r y  pumps i n  P lan ts  2, 3, 5 and 12, as we l l  

as f o r  special  f lushes i n  Plants 3 and 12. The second system i s  sup- 

p l  i e d  w i t h  vacuum d i s t i l  l a t e  from the vacuum tower i n  PI ant  5. Vacuum 

d i s t i l l a t e  f lushes a re  used i n  P lant  5 f o r  serv ices requ i r i ng  f l u s h  

o i l  w i t h  1 ow v o l a t i l i t y .  

D i s t i l l a t e  f l u s h  o i l .  f r o m  ~l ant 17 i s  s tored i n  the  Tanks (20D-114 A 

and B) and f i l t e r e d  i n  t h e  precoat F i l t e r  Package (20V-104). This 

equipment i s  1 ocated i n  Tankage (Pl ant 20). The- 2 x 50,000-barrel 

tanks provide a six-day storage capacity.  D i s t i l l a t e  f l u s h  o i l  i s  

used i n  the  app l i ca t i ons  o u t l i n e d  i n  Table 1. 

D i s t i l  1  a te  f l  ush o i  1 p i p i  ng 1 ocated downstream o f  the  f i l t r a t i o n  step 

i s  1 i g h t  wa l l  s t a i n l e s s  s tee l  t o  avoid plugging small valves used f o r  

metering f lushes and t o  ensure a p e r f e c t l y  c lean supply o f  f l u s h  f o r  

the  e b u l l a t i n g  and charge pump requirements. The f l u s h  o i l  header 

design pressure i s  250 p s i g  so t h a t  on l y  the  high-pressure users 

requ i re  independent charge drums and pumps. 



TABLE 1 . . . - 

PLANT 17 D ~ S T I L L A T E  FLUSH OIL USAGE 

Inboard Seal Flushes 

Plant 2 
Plant 3 
Plant 4 
Plant 5 

Plant 12  
Subtotal 
Instrument Pu rgi ng t o  
Plants 2 , .  3, 5, and 17 
Total Requirement 

TABLE 2 

Inboard Seal Flushes Ib/hr 

Plant 5 1 0,000 
Plant 12  4,000 
Total 1 4,000 



Vacuum d i s t i l l a t e  f lush  o i l  from Plant 5 i s  stored i n  the Tank ( ' 20 -  

127) and f i l t e r e d  i n  the  precoat F i l t e r  Package (20V-103). T h i s  

equipment i s  located i n  Tankage (Plant  20). The 10,000-barrel tank 

provides a ten-day storage capacity. Vacuum d i s t i l l a t e  f lush o i l  i s  
used i n  the applications described i n  Table 2. 

Vacuum d i s t i l l a t e  f lush  o i l  pipi ng'downstream of the  f i l t r a t i o n  step 

i s  l i g h t  wall s t a in l e s s  s teel  t o  ensure a clean supply of f lush o i l .  

Vacuum d i s t i l l a t e  f lush o i l  i s  used i n  applications where the lower 

boiling d i s t i l  l a t e  f lush  o i l  would vaporize i n  the  pump casi.ng leading 

t o  cavitat ion.  ' 

2.1.2 Pump Warming Systems f o r  Slurry Pumps 

Hot s lurry  pumps a r e  designed w i t h  replaceable casing 1 iners. These 

1 iners  are  made of abrasion-resi s t an t  materi a1 s subject  t o  cracki ng 

upon rapid heating. In order t o  permit controlled heating of these 

pumps and t o  maintain spare pumps i n  a hot standby condition, pump . , 

warmi ng systems a r e  pmvided. 

Plot  plan considerations suggested the use of three  systems i n  order 

t o  minimize the  cos t  of d i s t r ibu t ion  piping. One system serves the  

hot slurry pumps i n  Trains 1 ,  2, 3 and 4 of Plant 4, a s  well a s  Train 

1 of Plant 5. Another system serves the  hot s lu r ry  pumps i n  Trains 5, 

6, 7 and 9 of Plant 4, a s  well a s  Train 2 of Plant 5; and the th i rd  

system serves a1 1 the hot s lu r ry  pumps i n  Plant 12. 

The systems are designed t o  supply 10 GPM of 500°F o i l  t o  each standby 

s lu r ry  pump. Heavy d i s t i l l a t e  i s  used a s  the  c i r ru l a t i ng . f l u id .  Con- 

taminated o r  degraded heavy d i s t i l l a t e  i s  pumped t o  the f ract ionator  

preflash drum i n  H-Coal D i s t i l l a t e  Separation (Plant  17). All 

s lurry pumps normally operating a t  600°F o r  higher are  t i ed  i n to  the 



warming system. Elect r ical  heating i s  used t o  o f f s e t  heat losses  Bnd 

maintain the  c i rcu la t ing  o i l  a t  500°F. 

2.1.3 Emeryency Flush Oil System 

Two separate pumping systems are provided t o  supply heavy d i s t i l l a t e  
( f rac t iona tor  bottoms) produced i n  Plant 17. A low flow r a t e  system 
i s provided f o r  van' ous nonemergency i n t emi  t t e n t  uses. The pri ncipal 
operation served by the  low flow ra te  system is  the  c a t a l y s t  addit ion 
and withdrawal system i n  H-Coal Preheating and Reaction (Plant  3). 

A second system i s  provided f o r  various emergency o r  upset conditions 
requiri ng h i g h  flow rates.  

Heavy d i s t i l l a t e  from Pl ant  17 i s  stored i n  a 50,000-barrel Tank 
(20D-119). This tank is  heated t o  maintain the  o i l  viscosity a t  a 
level su i tab le  f o r  pumping. A low flow pumping system t rans fe rs  heavy 
d i s t i l l a t e  t o  process u n i t s  f o r  use i n  adding and removing ca t a ly s t  

from the Plant 3 reactors  and f o r  flushing various control valves and 
pressuresafety valves. This.system i s  a1 so used f o r  supplying o i l  t o  

the pump warning system and t o  various slurry blowdown drums. An 

inventory of heavy d i s t i l l a t e  i s  kept i n  these s lu r ry  blowdown drums 

t o  d i l u t e  h i g h  melting point slurry discharged from safety  valves. 
The d i lu t ion  s impl i f ies  t h e  pumping and handling of material.  

A second high flow r a t e  pumping system i s  provided f o r  emergency uses. 
This system pumps from the  same tank a s  the  low flow r a t e  system and 
i s  arranged t o  supply up t o  2,400 GPM f o r  various emergency si tua- 
t ions.  The more c r i t i c a l  of these s i tua t ions  a re :  

. . 

o Supplying d i s t i l l a t e  o i l  f o r  c o n t r o l l h g  Plant 3 
temperature excursions by d i r e c t  in jec t ion  i n to  the  
h i  gh-pressure system ( quenc h i  ng) 

Supplying d i s t i l l a t e  o i l  f o r  f lushing s lu r ry  out of 
various drums and l i n e s  i n  Plants 2,  3, 4, 5 and 92 
pr io r  t o  shutdown f o r  repair  o r  during localized 
power outages 



o Supplying d i s t i  1  l a t e  o ' i l  f o r  d i l u t i n g  vacuum bottoms 
f rom P lan t  5. The d i l u t e d  vacuum bottoms a re  pumped 
t o  s torage when vacuum bottoms p roduc t ion  exceeds 
t h e  P lan t  12 g a s i f i c a t i o n  capac i t y  

None of t h e  low f l o w  o r  h i gh  f l o w  a p p l i c a t i o n s  r e q u i r e  a  c lean  d i s t i l -  

l a t e  o i l ,  accord ing ly ,  f i l t r a t i o n  and s t a i n l e s s  p i p i n g  a re  n o t  used i n  

these  systems. 

2.1.4 Neut ra l  O i l  System 

Neu t ra l  o i l  i s  r e q u i r e d  f o r  p r o p r i e t a r y  a p p l i c a t i o n s  i n  H-Coal Pre- 

hea t i ng  and React ion (P lan t  3). A pumping system i s  prov ided t o  

t r a n s f e r  n e u t r a l  o i l  t o  day tanks  l oca ted  i n  P l a n t  3. Purchased neu- 

A t r a l  o i l  i s  unloaded f rom tank cars  t o  t he  Tank (200-125) i n  Tankage 

, . ( P l a n t  20).  The 10,000-barrel tank p rov ides  a  30-day s torage capa- 

c i t y .  The 100 SSU v i s c o s i t y  o i l  i s  pumped once a  day t o  8 x  3,000- 

g a l l o n  day tanks  l oca ted  i n s i d e  t h e  P l a n t  3 b a t t e r y  l i m i t s .  

Neut ra l  o i l  i s  a l s o  used i n  c losed  loop  p r e s s u r i z a t i o n  and c o o l i n g  

systems f o r  t h e  s l u r r y  pump s h a f t  seals.  I n  some cases these systems 

have been inc luded  i n  t h e  vendor package f o r  t he  pump and i n  o the rs  

da ta  sheets have been developed f o r  t h e  i n d i v i d u a l  components. A 

s tandard ized procurement approach w i l l  be developed du r i ng  t he  

d e t a i l e d  mechanical design work. 

2.1.5 G lyco l  Systems 

Glyco l  s o l u t i o n  o f  50 w t %  i s  used f o r  coo l i ng  o f  s l u r r y  pump pedestal ,  

sea l  housing and bear ing  casing. Two systems, n o r t h  and south, are 

p rov ided  t o  accommodate p l o t  p l an  requirements. Each system cons i s t s  

o f  a  h o r i z o n t a l  h o l d i n g  drum, c i r c u l a t i n g  pumps, g l y c o l  s o l u t i o n  

coo le r s  and r e q u i r e d  p i p i n g  t o  and f rom t h e  s l u r r y  pump. The n o r t h  

system serves a1 1  s l u r r y  pumps i n  P l  ants 2, 3  and 4 and t he  compressor 



. . . .  . 

lube o i l  cooler  in P lant  6. The south system serves  P lan t s  5, 12 and 

17. There i s  no provision f o r  supplemental glycol s torage .  The 

glycol so lu t ion  i s  brought t o  t h e  p l an t  s i t e  i n  55-gallon drums and 

unloaded d i r e c t l y  in to  t h e  holding drums. 

2.2 U t i l i t y  Balance 

E l e c t r i c i t y ,  kW 

Condition Consumed 

Operating 400 
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HYDROCLONE OVEIIFLO)( BRSIFIER FEED PUMP 
RTM. FUISH DNIM FEEO P W  

TO SC-107 ' 

UmEwLWanrc 

PUMP WARMING SYSTEMS 
I FOR SLURRY PUMPS 
I 
I 
I 

. -  - FROM RLL 
I - SLURRY 
I - PUHPS 

- TO ALL - SLURRY PUMPS 

COOLER PLANT 6 

39G-107A;B 

I .  

1 a. X 84 "0" UIl 

I I 

E ;I 





.Z NOUvlmNI 
1.059 U'XA MJ9M 05 :111)1530 

SO- .M X 0 .9- $2 
wnua ~33~3 ~LVM 

110 tsnu 0.c INV~ 
cln=m 

-0--91 X0.0--9 

wnua ~~VMOLS 
110 ISnX 0% lNV3 

ZFm 



HYDROCLONES WARM-UP/BACKRUSH 
OIL DRUM 

5'-O"6 X 13' -6' T T  
INSULATION : 3" 

600 PSlG STEAM/ WARM-UP 
-BACKf LUSH OIL EXCHANGER 

INSULATION : SS-3" TS-3)' 

PURGE / FLUSH OIL 
DRUM 

12'-0.6 X 2 4 ' - 0 '  T T  
INSULCTION : 2. 

PURE 6 FLUSH OIL FOR HYDROCLONES 

' FLUSH OIL 

> > 

UIma  
LHATCH WR6F OIL 0 1  TWSH OIL STRCAM UUMIIR WlTW 

UUIIIER OW PUUT L O  CNCIN~CILINP FLW D l A M W L  FOR 
D n I l M l N l N S   STI IN AT ION. 

&Qk.*'. 1 a s c r  WTUL 'A' e m  WPICAL INSTRUYCYTATIW w 

F 
PREMW Y ~ T Y  YAWS DISCUI;RQL LINK TO FLARE 
FOR LIME FLUSUIN4 WYLN SAFFTY VALVE OPEHI. 

s' ro SD-IOI 
-5-E-,.I > IN TY15 WASC A 1416s TEMPERATURE W R Y  IS WWN 

WD TYC LINC IS r L u s n C b  MUIUAUY~ t 

 ARM-W/BACKFLUSH SPARE 
:OIL PUMP 

CAPACITY: 100 GPM 

uu MU AND P L U ~  VALVES snow w wmac WD n u a n  
UUSS SYOVLDM LDCLTlD 1. U S E  AS PMS3LE  TO UNFS 
m mc PUR~CD o r  nus- r r s ~ r c n ~ r v .  I 

W G E  OIL PUMP SPARE FLUSH OL  WMPS 
CAPACITY: 100  GPM . CAPACITY 5'50 GPM EACH 

FLUW OIL FOR RECKLE SUJRRY PREPARATION I 



HIGH PRESSURE 3'-6"0 PURGE x9'-0. GAS DRI IM 

t. R c M o a  TJAINS I m a u  r nun PLANT 5 TRAIN IS-. 

REI ICTOI  2 ARE rDEUTlClL TRAINS -rO 5THRUI)ANO TUEM. 
P U N T  5 TRAIN 

GAS COMPRESSOR 
RAW CAP 45 M U  
ME0 OP 950 PSI 

DETAIL 'A " 
HlGH PRESSURE PUKE GAS LOW PRESSURE PVffiE GAS 





THE BRECKINRIOGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER. I T E M  DESCRIPTION 

PURGE B F L U S H  O I L  SYSTEM 

PLANT 12 NEUTRAL O I L  
C I R C U L A T I N G  DRUM 

PLANT 3 NEUTRAL O I L  
SURGE ORUM 

. 
PLANT 3 NEUTRAL O I L  
SURGE ORUM 

P L A N T  3 NEUTRAL O I L  
SURGE ORUM 

PLANT 3 NEUTRAL O I L  
SURGE DRUM 

P L A N T  3 NEUTRAL O I L  
SURGE ORUM . 

P L A N T  3 NElJTRAL O I L  
SURGE DRUM 

P L A N T  3 NEUTRAL O I L  
SURGE DRUM 

P L A N T  3 NEUTRAL O I L  
SURGE DRUM 

PLANT 1 2  NEUTRAL O I L  
C I R C U L A T I N G  ORUM 



MAJOR EQUIPMENT L I S T  SORTED BY SEOUZNCE NUMBER 

I T E M  NUMBER I T E M  O E ' j C R I P T I O N  

P L T  4 8 5 HEAVY FLUSH 
O I L  C I R C  DRUM - WEST 

EBULLTG PRPS D I S T .  
FLUSH O I L  PROVG DRUM 

EBULI.TG P n P s  DIST. 
FLUSH O I L  PROVG DRUM 

EBULLTG PCLPS D I S T .  
FLUSH O I L  PROVG DRUM 

. .  . 
EBULLTG PIIPS o i s ~ .  
FLUSH O I L  PROVG DRUM 

EBULLTG PmPs DIST. 
FLUSH O I L  PROVG DRUM 

EBULLTG PBPS D I S T .  
FLUSH O I L  PROVG DRUM 

EBULLTG PUPS O I S T .  
FLUSH O I L  PPOVG DRUM 

EBULLTG PEPS D I S T .  
FLUSH O I L  PPOVG DRUM 

P L T  4 8 5 I iEAVY FLUSH 
O I L  C I R C  DRUM - EAST 

GLYCOL HOLDlNG TANK 

TIIE BRECKINRIDGE PROJECT 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  



THE BRECKINRIOGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  OESCRIPTIOtJ  

GLYCOL t IOLOING TANK 

PUMP H E A T I N G  O I L  t IOLOING 
VESSEL 

PUMP H E A T I N G  O I L  t IOLbING 
VESSEL 

PUMP H E A T I N G  O I L  H O L D I N G  
VESSEL 

PUMP I i E A T I N G  O I L  I l O L O l N G  
VESSEL 

PUMP H E A T I N G  O I L  H O L D I N G  
VESSEL 

PUMP H E A T I N G  O I L  
t i O L O I N G  VESSEL 

PUMP H E A T I N G  O I L  
HOLOING VESSEL 

PUMP H E A T I N G  O I L  
I-IOLOING VESSEL 

PLANT 3 O I S T .  F L U S H  
O I L  H O L D I N G  DRUM 

PLANT 3 O I S T .  F L U S H  
O I L  I-IOLOING DRUM 



THE BRECKINRIDGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER 

3 9 C - 3 1 2  

I T E M  D E S C R I P T I O N  

PLANT 3 D I S T .  FLUSH 
O I L  IIOLDIWG ORUM 

PLANT 3 O I S T .  FLUSI I  
O I L  HOLOlUG DRUM 

PLANT 3 0: 5 1 .  .FLUSH 
O I L  H O L D l l l G  DRUM 

PLANT 3 D I S T .  FLUSI I  
O I L  HOLOIHG ORUM 

, . 
PLANT 3 ~ 1 5 ~ .  FLUSH 
01 L t lOLDIYG .DRUM 

PLANT 3 DBST. FLUSH 
O I L  H O L D l f f i  DRUM 

PLANT 3 NEUTaAL O I L  
PROVlfrG D W M  

PLANT 3 NEUTRAL O I L  
PROVING DRUM 

PLANT 3 NEUTRAL O I L  
PROVING ORUM 

P L A N r  3 NEUTRAL 011 
PROVING DRUM 

PLANT 3 NEUTRAL O I L  
PROVING DRUM 



TtIE BRECKINRIOGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER' 

3 9 C - 6 1 3  

3 9 C - 7 1 3  

I T E M  D E S C R I P T I O N  

PLANT 3 NEUTRAL O I L  
PROVING ORUM 

P L A N T  3 NEUTRAL O I L  
PROVENG ORUM 

PLANT 3 NEUTRAL O I L  
PROVING ORUM 

P L A N T  1 2  C I R C U L A T I N G  
O I L  A I R  COOLER. 

PLANT 1 2  C I R C U L A T I N G  
O I L  A I R  COOLER 

P L T  4 B 5 C l R C  ORUM 
C - 0 0 3  l iEA1ER 

P L T  1 2  C I R C  DRUM 
C - 0 0 4  HEATER 

P L T  1 2  C l R C  ORUM 
C - 0 0 4  HEATER 

P L T  1 2  C I R C  ORUM 
C - 0 0 1  HEATER 

P L T  1 2  C l R C  ORUM 
C - 0 0 2  t lEATER 

ooooqo 
NA 



THE BRECKINRIOGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTED BY SEOUERCE NUMBER 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - 1 4 2 2 2  

. I T E M  NUMBER 

GLYCOL C m L E R  

GLYCOL COOLER 

HEATER FOR 3 9 C - 1 0 7  

HEATER FOR 3 9 C - 2 0 7  

HEATER FOR 3 9 C - 3 0 7  

HEATER FGR 3 9 C - 4 0 7  

HEATER FCR 3 9 C - 5 0 7  

HEATER FGR 3 9 C - 6 0 7  

I IEATER FCR 3 9 C - 7 0 7  

HEATER FOR 3 9 C - 8 0 7  

P L T .  '12 NEUTRAL OIL 
CIRC.  DRUM PUMP 



Tt lE RRECKINRIOGE PROJECT 
MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

P L T .  1 2  NEUTRAL O I L  
C I R C .  DRUM PUMP 

P L T .  1 2  NEUTRAL O I L  
CIRC.  ORUM PUMP - 

P L T .  1 2  NEUTRAL O I L  
C I R C .  ORUM PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

I 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

OOOOOO 
NA 



MAJOR EOUIPMENT L I S T  SORTED BY SEOUENCE NUMBER 

I T E M  NUMBER 

3 9 6 - 3 0 2 C  

I T E M  OESICRIPTION 

NEUTRAL O I L  PUMP 

NEUTRAL J I L  PUMP 

NEUTRAL O I L  PUMP 

- 

NEUTRAL 0 1 k  PUMP 

NEUTRAL CIIL PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L .  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O i L  PUMP 

THE ORECKINRIOGE PROJECT 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - 1 4 2 2 2  



THE.BRECKINRI0GE PROJECT 
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  D E S C R I P T I O N  

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

NEUTRAL O I L  PUMP 

PLT. 4 8 s I ~ E A V V  FLUS~I 
O I L  C I R C .  ORUM PUMP ' 

P L T .  4 8 5 I-IEAVV F L U S t I  
O I L  C I R C .  ORUM PUMP 

E B U L C A T l N G  PUMPS F L U S H  
O I L  PUMP 

E B U L L A T l N G  PUMPS F L U S H  
O I L  PUMP 

ammo 
PJA 

E B U L L A T I N G  PUMPS F L U S H  
O I L  PUMP 

E B U L L A T I N G  PUMPS FLUSkI  
O I L  PUMP 



THE BRECKINRIOGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTED BV SEOWEUCE NUMOER 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER 

39G- 2 0 6 6  

I T E M  OESCRIPTIOIJ  

EBULLATING PUMPS FLUSH 
O I L  PUMP 

E B U L L A T I h G  PUMPS FLUSI I  
O I L  PUMP 

EBULLATING PUMPS FLUSH 
O I L  PUMP 

EBULLATI tX :  'UMPS FLUSH 
O I L  PUMP 

EBULLAT  IF^ 3UMPS FLUSH 
O I L  PUMP 

EBULLATIN; PUMPS FLUSH 
O I L  PUMP 

EBULLATING PUMPS FLUSH 
O I L  PUMP 

E B U L L A T I N B  PUMPS FLUSH 
O I L  PUMP 

EBULLATING PUMPS FLUS14 
O I L  PUMP 

EBULLATING GUMPS FLUSH 
O I L  PUMP 

EBULLATING PUMPS FLUSH 
O I L  PUMP 



THE BRECKlNRlOGE PROJECT 
MAJOR EQUIPMENT L I S T  SOMTEO BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

E B U L L A T I N G  PUMPS FLUSH 
O I L  PUMP 

E B U L L A T I N G  PUMPS FLUSH 
O I L  PUMP 

E B U L L A T I N G  PUMPS F L U S H  
O I L  PUMP 

E B U L L A T I N G  PUMPS FLUSH 
O I L  PUMP 

E B U L L A T I N G  PUMPS FLUSH 
O I L  PUMP 

E B U L L A T I N G  PUMPS FLUSH 
O I L  PUMP 

E B U L L A I I N G  PUMPS FLUSH 
O I L  PUMP 

E B U L L A T I N G  PUMPS FLUSH 
O I L  PUMP 

E B U L L A T I N G  PUMPS FLUSH 
O I L  PUMP 

GLYCOL, SOLUTION PUMP 

GLYCOL S O L U T l O N  PUMP 



MAJOR EOUIPMENT L I S T  SORTED BY SEOUENCE NUMBER 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - 1 4 2 2 2  

I 3 E M  NUMBER I T E M  D E S C C I P T I O N  

GLYCOL SOLUTION PUMP 

GLYCOL SOLUFION PUMP 

HEATING O I L  PUMP 

I iEATING O I L  PUMP 

HEATING O I L  PUMP 

' HEATING O I L  PlJW 

t4EATING O I L  PUMP 

HEATING O I L  PUMP 

)+EATING O I L  PUMP 

I iEATING O I L  PUMP 

HEATING O I L  PUNP 



THE BRECKINRIDGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EQUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

H E A T I N G  O I L  PUMP 

H E A T I N G  O I L  PUMP 

H E A T I N G  O I L  PUMP 

H E A T I N G  O I L  PUMP 

H E A T I N G  O I L  PUMP 

t l E A T l N G  O I L  PUMP 

I i E A T I N G  O I L  PUMP 

PLANT 3 EMER. HEAVY 
F L U S H  O I L  PUMP 

PLANT 3 EMER. HEAVY 
FLUS14 O I L  PUMP 

PLANT 1 2  NEUTRAL O I L  
F I L T E R  

PLANT 1 2  NEUTRAL O I L  
F I L l ' E R  



THE B R E C K I N R I D G E  PROJECT 
MAJOR EOIJIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMSER I T E M  D E S C R l P T l O N  

PLANT 12 NEUTRAL O I L  
F I L T E R  

PLANT 12 NEUTRAL O I L  
F I L T E R  



D
ata S

heets 
and S

ketches 

\ 



4.1 Data Sheets f o r  Columns and Pressure Vessels 

39-DS-C-01: Neutra l  O i  1 f o r  P lan t  12 Feed Booster Pumps Drum 
(39C-001, 002) 

Ebul l a t i n g  Pump Seal O i  1 Tank (39C-101, 201, 301, 401, 501, 601, 
701, 801) 

S l u r r y  Pump Warning ' System Drum (39C-003, 004) 

P lan t .  3 Flush O i l  Rate Check Tank (39C-103, 203, 303, 403, 503, 603, 
703, 803) 

39-DS-C-03: Glycol  Holding Drum (39C-104, 204) 

39-DS-C-02: Heavy Flush O i l  f o r  P lan t  12 S l u r r y  Pumps Drum 
(39C-107, 207, 307, 407, 507, 607, 707, 807) 

P lan t  3 Flush O i l  Storage Tank (39C-112, 212, 312, 412, 512, 612, 
712, 812) 

E b u l l a t i n g  Pump Seal O i l  Rate Check Tank (39C-113, 213, 313, 413, 
513, 613, 713, 813) 





LlSNT 8 P L A N T '  
~ S H L A A I D  SY&T&TIC :UU, c e  T l T L P  : 

ZBuulRTlrVC- Pump S L ~ L  01L r'r9uk 
~ I U C K I ~ R I O G E  fWLCT 39C-I01 T#EU 3%- 801 
ARIA UNIT: 3 q . O  H R I  E N G I N E E R I N G ,  IttC. 

JOo NO. -.* ISSUE 
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CODE 145ME SECT VX , D l V  1: -0 
SPEC. I 16.232 - C-1 

W L L  = 4B1/ (PLOU) 1 i 

- 
LADDER & P T F M  CLIPS REQD. J NO 
PIPE SUPPORT CLIPS REOD. NO 
INSUL. SUPPORT CLIPS RSQD. NO I/ 

INSUL. THICKNESS tJ/A IN .  
P A I N T I N G  I 
VESSEL CAPACITY I 353 CU FT 

VESSEL EMPTY 1 7.6 KIPS 
W E I G H T  TEST I 22.4 KIPS 

1 

REF. 
DWGS. 

+f4' 
DESIGN 

0 
NO. 

J 

1/16/01 
D A T E  OWN. 

E a r = ~ C ~ t u R l  BCrE F2OJEC.r 

GLYCOL HOLDIJG DkUM 3 4 - C -  106, 204 
~ 2 e ~ w l ~ )  

- 

ICCVED FOR PHASE Z-EZO. 

R E V I S I O N  

JOB NO. Id212 

.-  

CHK. 

D R A W I N G  NO. 

3 4 - 0 5 ' - C -  03 

REV. 

0 

.- 

i. ,A ,2 

APPR. 

HG !t 
APPR. 



PER.DwG C - 5 4 8  . 

....[ c1? .. 4" %-9C PIPE 
LEGS PER C- 516 







4.2 Data Sheets for  Exchangers \ .  

39-DS-E-03: Neutral Oi 1 from Pl ant 12 (39E-001 , 002.) 

39-DS-E -01 : Neutral Oi 1 Hol di ng Drum (39E-005, 006 ) 

. 39-DS-E-02: Heavy Rush Oil Holding Drum (39E-114, 214, 314, 414, 
514, 614, 714, 814) 



AIR-COOLED HEAT EXCHANGER SPECIFICATION SHEET 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

1 1  

12  

1 3  

1 4  

15 

1 6  

17  

18  

1 9  

' Customer and Plant Location A < F r  , B ~ L I ~ ) E I D G E  COUNTY , KEkJTUUY hlanufacturer: 

p lant  RQCKINQ\  D& E X C ~ .  NO. 34 - E- 001,  002 Req. NO. L 
Service NEUTUAL O I L  FPOU PLT IZ  )300SrER PUMPS SEfiLS l r e m ~ o .  

Size & Type  3 - 18 6 * (Induced)(Forced) Orafr 1 No. o f  Bays ) jt 

Surfaca per Uni t -F inned Tube f t 2  Bare Tube . . 551 f t2  

Heat Excnungmd 211725 eo Btu/h MTO, Ef t .  52.74 OF 

Transfer Rate-Finned Tuba - ;Bare Tube. Servica 7. 26 Clean ~ t u / h - f t 2 0 ~  

PERFORMANCE DATA-TUBE SIDE 

2 0  

21 

22 

2 3  

F lu id  Name NEUTiZnL OIL 
Total  Fl18ld Entering Ib/h 

PERFORMANCE D A T A - A I R  S IDE 

Lethal Service( Yecl(Nol  

Density. L iqu ld  lb/ft3 

Specific Heat Capacity B t u l l b  OF 

Cond.ILiq.)(*) Btu/h.fr OF 

(Pour)(Freeze)Point 0 F 

Bubble Point  OF 

Latent Heat B tu l lb  

In let  Pressura (prig)(- 

Pressure Drop ,  Allow./Calc. psi 

Foul ing Resist.. Inside h - f t 2  OF lB tu  

Temperature OF 

L iqu id  Ib/h 

A l r  Quant i ty .  Total  24700 ( Q M ( s t d . f t 3 / m i n )  

A i r  Quant i rv /Fan 6% I42 act. f tJ /min 

Actual  Static Pressure 0.2; in. water 

Al t i rudn above Sea Level 420 ft. 

Temperature In(0esign D r y  Bulb)  96  0 F 

Temperature Our lo"& OF 

2 4  

2 5  

2 6  

2 7  

2 8  

2 9  

3 0  

3 1  

3 2  

33  

3 4  

3 5  

3 6  

37  

3 8  

39  

4 0  

4 1  

4 2  

4 3  

44 

4 5  

4 6  

4 7  

4 8  

4 9  

50  

5 1 

5 2  

53  

5 4  

5 5 

5 6  

I N  

; 56.16 
.45 

, 075 
. I N  

($0 
9410 

Facs Velociry 600 rtd. f l / f n in l  Mass ve loc l t y (Ne t  Free Area) lb/h-ft21 M i n i m u m  Design Ambient  0 F 

O U T  

5 7 .72  
.45 

,0757 , 

O U T  

130 
4 4 0  

Vapor - 
Plenmond. - 

DESIGN-MATERIALS-CONSTRUCTION 

3 0 ,  C u A x  276) 
10- 13. :if-&=. 

0.0015 

Steam Ib/h 

Water l b l h  

~ l s c o s l t v ( L i s . ) ~ ~ )  GP 

Design Pressure 300 prig 

TUBE B U N D L E  

S ~ Z *  3- 18 6 .cI 
No./Bay 1 NO. Tube Rows 6 
Arrangement 

Bundles 1 I n  Parallel I n  Series 

Bays .) I n  Parallel I n  Series 

Bundle Frame 

MISCELLANEOUS 

Srruct. Mounr.(Grade)IPiperack) C/C 

Surface Preparation 

- 
- 
20 

Test Pressure pr ig 

HEADER,  Type  PLUG 
Material C .S , ?A 516 -70 
No. Passes' 12 Slope in./ft 

Plug Material 

Gasket Material 

Corrosion Allowance (13 in. 

No.. Size In let  Nozzle in. 

No., Sizo Out let  Nozzla , in. 

Special Nozzles in. 

- - 
18 

Louvers PI 661 1 SPECS. . 
Yibrat ion Switch- Chem. Cleaning I 

M E C H A N I C A L  EQUIPMENT 

Rating & Facing I Code-ASME VI I I .  Div. 1 I S t a m p ( ~ e s ) ~ -  

Design Temperature 2 3 0  OF 

TUBE. Material C. S 
s% 244- -(Welded) 

00 1 in.1  in. Thick. . 110 in. 

No.lBundle 117 1 Length 19 ft. 

P i tch I %$ i n n  

FIN. Type  - 
Material - 
O D  in. Stock Thick. in. 

No.l in. 

FAN. Mfr. & Model 

F i n  Design Temp. 0 F 

DRIVER. Type  ELECTILIG M O Y c k  
Mfr .  

No./Bay 2 Ihp/Driver 7. 5 
rev/min 

Enclosure ~ E F C  
Volt;Phase:Cycle 

No./Bav 2 
Oia. 8 f t  

Pitch #bt A u t o  

SPEED REDUCER, Type  V E~~ 
Mfr.  & Model  

No./Bay 2 TOTAL bLL db  YS 
A G M A  Rating h ~ l f l a t i o  /1 

Support(Structura)(Pede~al) 

reulmin 

NO. Blades 4 A413 

Angle 

. Contro l  Ac t ion  o n  Air  Failure-Fan Pitch (Minimum)(Maximum)(Lockup); Louvers ~Open) (C loso)~Lockup)  . 
Degree Contro l  o f  Out let  Process Temperature (Max imum C o o l i n g ) ( i  OF) 

Recirculation (None) (Internal) (External  Over Side) (External Over End) I Steam Co i l  (Yes)(No) 

NOTES: 'Give tube count  of  each pass when irregular. 

OU& ;Cr1J TL'/O r'&S< KC, 
it lTE!.(C, ??-=-(;()I ,002 $cU..(.e~tdEG 70 GETSEL 

I J N r  1t.J A .  I , N c T  Fl l l tJEi ) .  

Plot  Area I Weight-Bundle Ib Shipping I b  

Material. Bladm n u b  

hp/Fan. Des. 5-66 M i n i m u m  ~ m b .  
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I .  

# ;&? : 

\Irrn 
JOB NO. 
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HEAT EXCHANGER S?ECIFICATlCN SHEET 

[ ;,'jsTc.:.:Ea I.NO & S U M 6  SYAJrffErlC FVGLC lUC. . EXCHANGER D E ~ U  PmD- 
1 ! P7.C.ZCT LCCATI:;N EUT VCC Y MANUFACTURER . lNC..  . 

I L L N -  - 8 B~Z€CW*,Q~DGE EXCH. NO. 3q - E - OOS~OOC REG. NO. Z 
j j SERi'lCZOf l;t;lT U W L  OIL WOLD IM& OlWY ITEM NO. 34 -C- 001 00% 

' i 1%" % 23" TYPE vA"EL m L  : H O R I ~ V E R T I  CONNECTED IN SERIES PARALLEL 
p-~ - ~ 

i LLIRF.!L'NIT !EFF!GROSSI 1.4 ft+/ eA SHELLSIUNIT SURFISHELL tEFFIGROSS1 J / A  
6 :  PERFORMANCE OF GNE UNIT 

7 j F i U l O  ALLOCATiON 1 SHELLSIDE I TUBESIDE 

.:i ! FLUID C I a r U c T C D  

9 i ~ C T A L  F L U I ~  E:ITERING LBlHR 

10 ! 
1 1  I L:CUIO 

12 i L,;Pf2EI LBIHR. MW 

21 ! I 
22 TBF.!PSilAT;IRE 'F I - 1 366 1 
23 1 CPi l iATiPIS PRESS. lPSlAl PSlG I 

3 6  6 
(2 I I lsb 1 c 5 "  

Z.1 i NO. ?aSSi i lSHELL I I 

1 1% * SAT S E W  

:S j ;V&iER 

;G I FLUID 'JAPQRIZEG!CCidGENS50 

17 ! G?S'.'iTY, L:Q. 

18 VISCOSITY. LIO. (VAP.) 

19 THER?~.  CO?IC.. LIO. IVAP.) 

29 ! SPECIFIC ;-EAT. LIC. 1VLP.I 

I 6 

31 1 I SHELLSIDE T'JBESICE 

j? ! JESIGbilTZ5T P 9 E S S .  PSIG~ I 

I N  

I 1 

I i 1 C O ~ D E ~ S C A ~ E  1 
1 1 C O U D ~ N C ~  I 
I i 0.00t9 1 

27 i FOULING RESISTANCE I I 
!b j r lSAT ESCHANGEG 455 d BTUIHR: 'AT0 tC3R.91 IiYTDl 236 ' 6  
..- .., i 7RAUSiER RATE. SERVICE 0 BTU/ HQ FT' f CLEAN 3TUIHR. SO. FT. 'F 

:a i CCNSTRUCnON 

3: 1 CES:.<l4 TE:;IPERATS~E 'F 1 40 8 ! I 
54 ! CCRRCS:U:J ALLOV~SVCE IPI( ! r/e I 
J5 1 . ~ c N N ~ c i I c x s  ;NLET i I I' I 
:J6 ! SIZE . . ,OUTLET I 1 
37 j RATING ! 1 I I%+ I 
28 i T~JBES SO. 05 THY IY!NIAVGI LEP IG~H =ITCH IC PLOW - c j  a <> 12 
LU I T ; ~ J E  l1Ai:H;AL &%b&aObJ C ~ X L  TCilE.r(JBESHFFT :nl:uT . - 

-13 ( S h E i L  ID 0 0 S H I L L  COVER !IYTEC.I !RELlG'/l 

'1 CHA>;NEL. BI)?:NET C!4AWP(EL COVER 

42 1 TCJESkEET.STATIO'JARY 7U3ESHEET FLOAT!XG 

I ! U / b  I I 

I 0.  G16 
1 - 

0. 2. 

' 

IMPINSEh%ENT P U T E  !Y C3) :NCl I 

13 1 NO?:CO;<D LBIHR. RIW / 1 j i d/.h I 
1 STEAM I i I- * snr 

CUT 1 IN 

0, IS5 ! - 
4 .  1 

4 4  1 ? A F F L ~ S . L : ~ O ~  
i 

TYDS 3 CUT iOlA lAREAl  ?PACING I 
i 5  i JAFC:.~~.:-,;:;I; SEAL TYPE W 3 E  SIJ??C)RTS 

46 j ;I.;SL.L. THK.: ;SELL 
I 

CHAN. EXPANSION ;C:Nr I 

OUT 

3 7 ;  c-sxz-5 
:3 1 3 E Q U : a E M ~ a ~ T ~  STAMP IY ESI (NO1 T E i J a  CLASS SPFCS I 
-3 1 ;':CIGHT. :.;CH SFELL 6L'NOLE FULL  OF L'IATE3 

1 
20 I ?iE!>r 8 x 5 :  :.:*a% LSR! 4 i i0  PLRCE:IT lF1Tl AS 3ECUI!?ET) I .- 
" .  1~ PANELCOIL r r ~ e  i :. . .. - r J U k k = a  O F  SetFFTS WLWZQ : KL&L@~ I . - .  

!-- .. . . . - ;A 

u l A  

.- -- -.. 8 .  
I 

0 :  .,., , , G:TE I i ; ::3 >;O. i .::+,*;,;, 'IG, : ?E'/. ! 
. : , : / i u i w ! n~r : 
, . ' .,:; , 

i --- . - aL-6&-k-LNUtd6 
:,.: .. ', ,.y , ' - , A . I % ~ &  , \CSUED Fop PwCE 3 E a  - 7 - 7  14283 : I !  3 9 - D S O  OI! 



i iEAT EXCHANGER SPSCiF!CATION SHEET 

, rL. i  - , . - . - :lE:i.i::D AQULAND C Y N T W ~ C  PUEU INC. CXC!+A?:GER 'DE.AU ?&DUCTS 
1 I P?O.:ECT LCCATICAI k=hln/&cY h1P:dtiFACTUREA -- I N C .  
.; !T B R ~ C ~ I ~ J R \ D G S S  E . ~ C H .  NO. jq -E - ltd -814 ;i~-0. NO. 6 

i 
c-- 

:: i s E s \ i ! ~ ' E  CF C:~IT ~ E b v  Y ~ L v s ~  O\L BOLDING D(UM i TEM NO. 34 - C -  107 - 807 1 ' 3.:: 12" r 2-3" TY?sP/)UEL~O~C :iiOr71ZI~:ERT) CC:I.VECTED I N  SERIES P A 4 A L L E L  f i SUqi.,\:%!'f !EcF;GPCSSl 1.q prx lEy S i i E i L S i U N I T  SUAF!SWELL :5FFiGilCSSI 
FJ /A 1-- 

6 i PERFORMANCE OF ONE U N I T  

7 ~ A : . L O C A ~ ~ O ; U  

8 j FLS!Q CiPCUI..4TED 

9 [ T O r A L  F L U I D  f h i E R I N G  L I / H R  

10 j ' -  
11 I LIOU:D 

1 2  1 VAPOR LBIHR. :AW 

I -- I 
?? I ' iE?,:T.eRLT!::\E ---- -F I ! 364 -- 
23 ( LPE.?AT'?iG i'SESS. IPSIA) IPSIG) I I ! 1.53 I 

366 1 

2 j NO. PAT-SZS.S;!ELL 
4- 

:S ' ~ E L C C :  T:' FT.'SEC[ I i 
1 

'6 , PRESS. .3RCP. ALLO'ti lCALC. PSI 1 I I 70 
27 i FOULING RESISTANCE 

if; : :!EAT EXCSANGED 4554 aTL:.'HR; :AT3 ICZRRI  I iVTDI 2 3  C 'F , 
.3 i TaANSFEP i l A i E ,  SERVICE 8 .  (Z?u/kP R%F C L E i %  ZTUIHR.  Sa. F i .  'F 

(3 1 CONSTRUCTICN 

3;  i 
I_ 

1 StIELiS lCE 

SHELLSIDE 

TUBESIGE 

iUBESIDE 

1 3  

1.3 

1 5 '  

16 

"- . -,. I ;ZIIS?!lTEST 2;;EiS. PSlG 

I 130 SAT. S T E M  . 
t 

I c 

i I MIA I 
/ 1SD*SAf  

NONCOI~C L S ~ H R ,  PAL*;: 

STEAL7 1 
>VATER 

FLU10 V.~.PCAIZE~;COKCENSED 

I 

IN 

1 

1 

17 1 GRAVITY. LIU.  

IS ~ I S Z O S I T ' ! .  1.:~:. (VAP.:  

I ! COUDE USAT= 
! I w)Jmh)sEb f 

I 0.084g 1 I ! 0.0~6 0 . 1 ~ 5  
! 

! 140  / 285 1 I 

OUT ! IN 

! N/A 
1 I u / A  ( 

!9 1 TLIE~IU. ~:=.\:n.. 1 . i ~  iVAP.1 ! - I - - 
20 1 SPECIFIC i ! t A  l. LIQ. l.va.P.1 i ! i 0.2 I 4.  
21 i I 

L--.-- 
33 I CES!;;! 'iEA;:;:PE3iT!JfiE 'F 

I 
3.: 1 CCIR~CSI .~! !  4LLt'v!'r:tE IN 

35 1 Ccirf;CCTIO!\'S 
I 

! i . l tET 

35 1 SIZE I3UTI.ET 

27 1 ?ATIPI l i  I 

OUT 

I 

408 ! 
I 
I 

I I "  I 
I 43 " i I 

I 
~9 1 . ~ U B E S  *;a. 00 THK i?,lIN!R'Jt) LENGTH 21T::H * FL.S'.V- ( C ,.:)I 
XI TGBE !rlATE5I,'.L C ~ P A O ~ )  S ~ C E L  TUhE.TLiSE5hEET JGIST I 

I- 
401  SHELL I C  00 % + E L L  C 3 V C R  i t N T E 5  ' '3f!..:O'i) 
1 1  .-3 .. -.-...EL .% ... :.. BC.F;!.;ET CHA>!F.!EL C S V f  il 
42 I T!JL!?SFEf7'..iT.aTIC:IARY TUeES%EET FLCATI?IG I 

43 1 F! Sr7IW'; SiEJO C3'/ER 
J 

;v::P!NGE?:,lE!<T PL ..:r TE <YES1 :NO1 

44 =:-- t- 25s T'.'EE (Y .-.,- 1 

I-. 
., L.JI ,D:AiAi?EAi S-J.CI.'IT, ! , 

JS .;,.,::;i . 7.- - -. . . . ,.,.,- - . . .J .: - --- *-.A i T',''='E TU9C SUYPCATS 

G I 3  I ;..5:;1-. :.+.a: ;+,EL: 
I_-- 

C:iAN. EX?AIIS!GN :0!?1T . .. I i 
I GA.;)'.:? 5 . - - . - -- ,a I cfisz ;.~.~>'.;# 2C;.:zX;TJ <?C#'S I ------. ;T:+:bl? I'T'ESI :!%GI TE,!.!A CL.-\ZS .. -., 

~ ; ! ~ ; L I J ~  ;,~.;,!,::s4~~.~ 9 : . ! P l S L E  F U L L  CF I'iATZR ---- -- - -- 
5 ;  :ie.*,h:i<.:,  ..a4.:;; T R '  ;Pi') FFC::l; !AT; .CS RESUI! ' iEJ - I 
S i  j W P & N  E.L.%?!.Llw3~ , 
I - .  i .,- L - - - ~ ~ u ~ ~ . b . w - - ~ ~ - ~ G Q 9 ~ W D  . : CUEA D@L4 
- - .. . % 

- - --. 
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4.3 Data Sheets f o r  F i r e d  Heaters 

S l u r r y  Pump Heater (39F-101 A, B, C, D, E, F, G, H, I, J, K, L, 
2 0 1 A , B , C , D , E , F , G , H , I , J , K , L )  



. . 
L 

ASNUQUO SYUTHCTIC F(reLs , LAIC. a(1 LDewTrCRL owtTS RSclte~Q 

SR€CL?IURIOG~ PkOJtcT irinrs 39 F -  101 fl-L 
p u u r  39.0 39 F -  201 4-L 

?howrot 24 I O C ~ J ~ I U ) L  ~ U d u n e  ELamdlvT Ec~crktc I mmeR.~roff ~ e h E R f ,  
C14CN ru CIcCoROIQbCE' w ITH T W I S .  PRoccSS Our'( S P ~ C I F  I U ~ I O U .  

Fcuto - -MR~S~ICS 
~ e r o v r a  f l ~ c ~ n n ~  OCSIGU 

F L ~ J I O  t~ B C  H0AnO 3.GeAP1 cdc-oflrluC0 OIL - 
i 

Z N U T  PRauMr: CQsf6)  3 s  50 
AWm P&sS.OCIPQ CPSf) f0 

W I L T  Tea$. ( ' ~ 1  300 3 00 
~ ~ T L L T  -UP C'F ? 500 3-0 C m e n  otnw I 7 ~ 0 '  F 

FLOW CLRTE ( L ~ / H R )  $00 l o 0 0  

V ~ S C O S I T V  Ccp) hue. 2 - 
.' 

A ~ S O ~ ~ P T I O U  C l c u  j 1 s' 30 
SQLcl~tc tRirvlrY (tu/acrr) 0.96 /0.89 -9 

S H ~ ~ T Y  ~ M ~ L I A L  321 SS 

F L W ~  lhmRlRL 316 ss 

At my #r' I 

'- s LURRY p o m p  HIE/)TE& HYDROCARSON RESEARCH INC. 
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4.4 Data  Sheets f o r  P u m ~ s  and D r i v e r s  

39-DS-6-01 : N e u t r a l  O i  1 t o  P l a n t  12 Feed and Booster  Pumps 
(396-001 A, 8, 002 A, 8 )  

Ebul l a t i n g  Pump ~ e ' a l  O i  1 Supply  (396-102 A, B, C, 202 A, B, C, 
302 A, B, C 402 A, B, C, 502 A, B, C, 602 A, 8, C, 702 A, B, C, 
802 A, B, C ]  

Pump Warming System C i r c u l a t i o n  (396-003 A, B, 004 A, B) 

H igh  Pressure F l u s h  O i l  (396-106 A, B, C, 206 A, 8, C, 306 A, 8, C, 
406 A, B, C, 506 A, B, C, 606 A, B, C, 706 A, B, C, 806 A; B, C) 

39-DS-6-02: Heavy F l u s h  O i l  t o  P l a n t  12 S l u r r y  Pumps (396-110 A, B, 
2 1 0 A ,  B, 3 1 0 A ,  B, 410A,  B, 5 1 0 A ,  B, 6 1 0 A ,  B, 
710 A, 8, 810 A, B)  

39-DS-G-03: G l y c o l  t o  P l a n t s  2, 3, 4, 5, 12, 17 (396-107 A, B, 
207 A, B)  



CENTRlFUGAL P U M P  DATA SHEET 
J o e  N ~ . ~ I T E M  NO. 3 9 - G - 00 ( A 9 8 
PURCHASE OROER NO. 

APPLICABLE TO: PROPOSALS 0 PURCHASE 9 A S  BUILT 0 REQUISITION NO. 

NOTE: 0 INOICATES INFORMATION TO BE COMPLETED BY PURCHASER: INQUIRY NO. 

BY MANUFACTURER 
- 
 ATER REVISION I 

A:ULAUO C Y N T M E T I L  FUEL< I N C  SITE lLE:drtic L Y  
UNIT 7UE RLECkIdP1 bGE ? & 3 J E C r  SERVICE ~ J E u ~ Y A c  OIL T.3 ?LT I 2  FE51) +BoQST'ER 
NO. PUMPS RE(I.~--&.NO. MOTORS R E U O - ~ I T E M  N O . . - . - - - -  PROVIDED BY '/SN3L)P M T 0 3 Y  V S ~ D O ~  P l i ~  r: 

NO. TURBINES R E U O I T E M  NO. PROVIOEO BY MTO BY 

PUMP MFR SOU (51 3 r/.3u ~ S R ?  h ' $ i ' i ? % ~ o  TYPE-,@ .Z/) d 6 STAGESISERIAL NO. 

O P E R A T I N G  C O N D I T I O N S .  E A C H  P U M P  I P E R F O R M A N C E  

LIDUIO FIE U ~ R * L  n 1 L U.S. GPM at PT. NOR RATEDL IPROPOSAL CURVE NO. 

- = = -  

C O N S T R U C T I O N  S H O P  T E S T S  

OISCH. PRESS.. PSIG 230. 
PT. F. N O R . ( ~ ~ M A X . &  SUCT. PRESS.. PSIG MAX. RATED 0.72 
SP. GR. at PT 0. QQ OIFF. PRESS.. ~ ~ 1 2 1 4 , z  
VAP. PRESS. n PT. PSIA 0.0 OIR. HEAD, n 5 63.2 
VIS. 11 PT.  rum C P  NPSHA. n 37.16 
CORR/EROS. CAUSED BY HYO. HP- 

RPM 7 2- NPSHR(WATER) 15 
EFF.&BHP RATEO ' %T 
MAX. BHP RATEO IMP 

MAX. HEAO RATED IMP 

MIN. CONTINUOUS GPM 

ROTATION (VIEWED FROM CPLG END)- 

COUPLING: 0 MFR 0 MOOEL- I 
ORIVER HALF MTO BY: 0 PUMP MFR OORIVER MFR OPURCHASER 

NOZZLES 

SUCTION 

OISCHARGE 

SIZE 

PACKING: q MFR 6 TYPE OSIZE/NO. OF RINGS BASEPUTE: 0 
MECH. SEAL: 0 MFR 6 MOOEL APl C U S S .  CODE V E R T I C A L  P U M P S  

- 

CASE4OUNT: 0 CENTERLINE q FOOT q BRACKET q VERT. (TYPE)- 

. spu r :  AXIAL ORAO: TYPE VOLUTE OSGL OOBL COIFFUSER 

-PRESS: 0 MAX. ALLOW. PSlG 'F: q HYDRO TEST PSlG 

.CONNE~: OVENT o DRAIN OGAGE 
IMPELLER OIA.: ORATED o MAX. o ~ P E :  

MOUNT: q BETWEEN ERGS nOVERHUNG O WEAR. RG. OIAM./CLRNC., 

BEARINGS-TYPE: O R A O I A L  q THRUST 

LUBE 0 RING OIL O F 1 0 0 0  O O l L  MIST OFLINGER QPRESSURE 0 

0 MFRCOOE ' 

A U X I L I A R Y  PIPING 

0 C.W. PIP€ PUN- 0 CU: 0 S.S.: O T U B l N G :  O P l P C -  

q TOTAL COOLING WATER REUO. GPM O S l G H T  F.I. REUO 

GPACKING COOLING INJECTION REUO: OTOTAL G P M  o PSIG 

O S E A L  FLUSH PlPE P U N  0 c.S. 0 S.S. O T U B l N G  0 PIPE- 

PACKING: q MFR 6 TYPE OSIZE/NO. OF RINGS 

MECH. SEAL: 0 MFR 6 MOOEL a", - 0  A"" -.-.m.- 

D M T E R N A L  SEAL FLUSH FLU10 u urm u r31u- 

OAUXILIARY SEAL PUN 0 C . S .  3 S.S. O T U B l N G  0 PIPE FLOAT SWITCH 0 

0 AUX. SEAL QUENCH FLUlO PUMP THRUST. LB U P  0 DOWN- 

T U R B I N E  D R I V E R  
M O T O R  O R I V E R  I /  

. r.- 
HP 1 5  . RPM 36~9~7  FRAME VOLTS/PHASE/CYCLES 460! ?/.rO__ 

RATING 

HOP INSPECTION  ISMA ANT. LINSP. AFTER TEST 

OOTHER - - d - MATERIALS A 

API CASE/TRIM CUSSQ)- 

T / G  $9 

- 
PIT OR SUMP D E P T H 0  

MIN. SUBMERGENCE R E U O . 0  

COLUMN PIPE: q FLANGED OTHREAOEO 

LlNE SHAFI: 0 OPEN 0 ENCLOSEO 

BRGS: O B O W L  O L I N E  SHAFT- 

BAG. LUBE OWATER OOIL GGREASE 

0 MFRCOOE ' 

A U X I L I A R Y  PIPING 

0 C.W. PIP€ P U N  0 CU: 0 S.S.: OTUBING:  0 PIP€- 

q TOTAL COOLING WATER REUO. GPM n . . m...... 

GPACKING COOLING INJECTION REUO: OTOTAL GPM u r u b  

O S E A L  FLUSH PlPE P U N  0 c.S. 0 S.S nT"m'UF D'Dc 

0 
LUBE 

1 i 
2 MFR .BEARINGS 

TYPE INSUL FULL LOAO AMPS 

z E N C ~ ?  6 r 4  TEMP RISE. C L O C K E O  ROTOR AMPS 

9 O V H S  0 VSS VERT. THRUST CAP.. LB. SERVICE FACTOR MOTOR 

D M T E R N A L  SEAL FLUSH FLU10 q GPM 0 PSlG- FLOAT h ROO 0 C . S .  0 S . S .  O B R Z  O N O N E  

OAUXILIARY SEAL PUN 0 C . S .  3 S.S. O T U B l N G  0 PIPE FLOAT SWITCH 0 

0 AUX. SEAL QUENCH FLUlO PUMP THRUST. LB U P  0 DOWN- 

T U R B I N E  D R I V E R  
M O T O R  O R I V E R  I /  

. r.- 
HP 1 5  . RPM 36~9~7  FRAME VOLTS/PHASE/CYCLES 460! ?/.rO__ 

- 
PIT OR SUMP D E P T H 0  

MIN. SUBMERGENCE R E U O . 0  

COLUMN PIPE: q FLANGED OTHREAOEO 

LlNE SHAFI: 0 OPEN 0 ENCLOSEO 

IBRG. LUBE OWATER 0011-GGREASE 

API STANOARO 6 1 0  GOVERNS UNLESS OTHERWISE NOTED. 

- -. . . - - -- .- . - - - -- - - . - . - 

FACING LOCATION ON-WIT. PERF. O W I T .  PERF. 

r t 9 C N ~ ~ . ~ ~ ~ .  HYORO OWIT. HYORO 

ONPSH REUO. OWIT. NPSH 

, 1 1 1 1  . . .. . . - - - - 
I N O .  I D A T E  T I I I 1 S H E E T I O F C  1 

R E V .  ' 1 ;  lui\ 9 8  

I j:;? 

J O E  N O .  

. t$i 
O R A W I N G  N O .  

i l l  ( 4222  3q-c:;-&-r31 



ws ElbHT 
SEmiVW % t ~ 2 S  OC T H 4  HYDROCARBON RES€AROI INC. 

TWuTY-taUp PUV& *&?P 

&n+s c X oP&&A;r,W * RECIPROCATING PUMP DATA SHEET 

I WMP TO BE FURNISHED IN  ACCORDANCE W I T H  SPLCIPICATION NO. ' 

I1 I 

nor B 01s Cora G. F! M 
OESIGN CAPACITY 

Cola P r o O ~ 1 . 6 ~  P M 
HOT @Sue Corn. 1 ,O G P M 
Hot @ 01s. Cams G ,  P - M. 

Q u u l r r  
&HAUS Paessurc 
Mamn C ~ r r a c r e r ~ s n c s V o ~ t t  P ~ 4 c l l ~ a c 3  
G w r ~ r c m o  BRA*# HORSE Pawcn m BE EASED ON ocslon e r r r ~ c l w  
AT 01SCMAI)OC COP(0lTIOtn. 

E x r o r ~  PACXIN~ 
LIQUIO €NO PACKINO SERIAL NO. 
S m v  Eno PACKING 
SIZC Sumor  . - - W C I O ~ T  

PUMP SPECIFICATIONS 

TYPE , 

. 
SIZE , - 
CYLIW~R Cfk.7 
CYLINOER LINER . 
Ptnon . 
Rmw Prcx~no 
P t m r  Roo 
Gu~oc Roo 
R u ~ o c r  440 SW&L~%S S'IBBL 

VALVES 
VALVC SEATS . 
Pacx~no Box TWE 

R F M A R K S  
1 

WCXINO 70 8E INSTALLED INFIELO. t M I C X N l S S  Of SUCTlON FLANGE TO CONPORN W t l W  r l 4 l C X N E S I  SPCCICIEO FOR OISCMAROE FLANGE. 

R. P M. 
SUCT. VUVC A r c 1  
OI%H VIWC AREA 
ML Tnnu Suer VALVES Ft /Ml r  OSuc. &NO. 

S~AUIW PRESSURE 
H.H.P 
GAS Cars  C F/H.H.P/Hn. 

S m ~ r  Cons #I+. I+. P/W. 

Coouro WATER Rcou~rco O F  G. P. M. 

Lusrtcrron 
R c v o ~ u r ~ o n  Counter 
S ~ r r c  P ~ c r l n o  
Lnoo~ra  



HYDROCARBON RESEARCH INC. +- I D I N T I C ~ L  
CENTRIFUGAL PUMP D A T A  SHEET pun- eeourcetb 

396- 003  A/B 
CLIENT A S H A ~ A I P  S~UTHSTIC FULLS ZNC. ITEM N O . 3 0 6 -  Ow f i /d  
PLANT LOCATION , ~ ~ & E c K ~ ~ V R ~ O C - L I  PRh.jcCT JOB NO. ' QL 
SERVICE P u ~ p  (u( )&m~uG MANUFACTURER O A T E  r - a e - $ ~  BY d y  

Snlm~ C r&Coc*71& 
*MOTOR DRIVE ALL &m,fS TURBINE DRIVE 

UNIT SIZE a TYPE NO. REO'D 4 - -  - - . - - -  , 
OPERATING CONDITIONS, EACH PUMP I PERFORMANCE 1 
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4.5 Data Sheets f o r  Processing Equipment 

a 39-DS-Y-01: Neutral  O i l  F i l t e r s  (39Y-001 A, B ,  002 A, 0 )  



DESIGN DATA CHARACTERISTICS 

DISTRIBUTION 

DATA 

- 
I 4 6  y~ : 3q-Y-  001 b , ~ ;  202 ~ , t  JOB NO. / 4 2 1 2 .  

D.FL4VISG NO. Rev, 
NEuTUnL GIL FILTELS 

;:-I - 0s- y - 31 I ,  



4.6 Duty Spec i f ica t ions  f o r  Miscellaneous Equipment 

39-SP-A-01 : Heavy Fl ush O i  1 High Pressure Pumps (396-1 11 A, B) 

Glycol Heat Exchangers (39E-111, 21 1 ) 

39-SP-A-02: El e c t r i  c Heaters (39E-003 A, B ) 

E l e c t r i c  Heaters (39E-004 A, B)  



Two air cooled glycol heat exchangers 

for pedestal, seal housing & bearing 

-:- 
L A : ~  3REC<I?\T513GL PXOJZCT 

39-G-111 A, B Two heavy flush oil high pressure pumps 

for delivering 600 G?lI rate to plant 3 

(8 trains) slurry heaters and ii-Coal 

reactors to control runaway reaction. 

Suction Pressure: 100 PSIG 

Discharge Pressure: 3000 PSIG 

Cpertting Temperature: 180'~ 

casing cooling o: all slurry pumps in 

plants 2, 3, 4, 5, 12 & 17. 

Sated flow: 220 GPL! 

3esign press.: 300 PSIG - ' 

Design temp. : 205'~ 
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PLANT 40 SITE DEVELOPMENT AND ROADS . . 

1.0 INTRODUCTION 

The preparat ion o f  the s i t e  invo lves the l e v e l i n g  o f  the approximately 

three square m i l e  area, t he  add i t i on  o f  basic improvements such as roads, 

fencing and drainage needed by the p l a n t  as a whole, and the  placement o f  

h igh load-beari ng f i l l  s, p i 1  i ngs, spread f oo t i ngs  and mat foundations f o r  

the p l a n t  s t ruc tu res  i n  accordance w i t h  i ndivid'ual needs 

The general s i t e  i s  graded t o  a basic e l eva t i on  o f  415 f e e t  above. mean 

sea l e v e l  (MSL) and the coal  storage area i s  graded t o  +420 MSL. Most o f  

the overburden removed i n  t h i s  operat ion i s  very low s t rength s i l t  

unsu i tab le  f o r  s t r u c t u r a l  f i l l .  It i s  s tockp i led  f o r  o ther  uses. 

Drainage o f  contaminated r a i n  r uno f f  from process and o f f p l o t  areas if 

di rec ted  t o  ponds f o r  treatment needed before p l a n t  usage. Uncontami- 

nated storm r u n o f f  from b u i l d i n g  roofs, park ing l o t s ,  outdoor storage 

a e a s  and uncontaminated process p l a n t  areas i s  routed t o  the raw water 

storage pond. 

. S o i l  improvement work requ i red f o r  R ive r  F a c i l i t i e s  (P lan t  22) i s  

inc luded i n  t he  P lan t  22 sect ion o f  t h i s  report .  





PLANT 40 SITE DEVELOPMENT AND ROADS 

2.0 PLANT DESIGN 

2.1 Foundations 

The low-strength s o i l  extends below e leva t i on  415 on an average o f  

10  f e e t  throughout most o f  the  p l a n t  s i t e .  Based on the  s o i l s  report ,  

t h i  s  mater i  a1 i s unsui tab1 e f o r  foundat ion support. 

W i t h i n  p l a n t  un i t s ,  t h i s  1 ow-strength s i l t  i s  completely excavated and 

s tockp i led  f o r  o the r  uses. Below the  s i l t  i s a loose  sand t h a t  can be 

strengthened t o  a s a t i  s fac to ry  condi t ion.  This strengtheni  ng i s  

ef fected by excavation o f  approximately 10  f e e t  o f  the 1 oose sand, and 

then rep1 acement o f  the  same mater i  a1 i n 1 ayers w i t h  adequate dens i f  i- - 

' c a t i o n  of each layer.  The low-strength s i l t  t h a t  was removed below 

MSL e leva t i on  41 5 i s  replaced w i t h  su i t ab le  s t r uc tu ra l  f i l l  borrowed 

e l  sewhere on the property. 

Spread f oo t i ngs  and mat foundat ions are placed a t  appropr ia te  depths 

i n  the s t r u c t u r a l  f i l l s  fonned by compaction o f  the  loose sand and 

placement o f  the s t r uc tu ra l  f i l l .  

Foundations supported by p i l i n g s  are .used ins tead  o f  foo t ings  o r  mats 

f o r  unusual ly  heavy and s e t t l  ement-sensi ti ve s t ruc tu res  and equipment. 

Two d i f f e r e n t  capac i ty  p i l e s  are used f o r  foundations, 50 t o n  and 100 

ton. End-bearing-type p i l i , n g  i s  used and t he  p i l e s  a re  d r i ven  w i t h  a 

design weight d r i  ve r t o  " re fusa l  . " 

2.2 F i n i s h  Grading and Drainage 

F i n i s h  grading o f  the p l a n t  s i t e  provides the proper shape and contour 

t o  the  f i n a l  ground surface. F i n i s h  grading inc ludes p rov id ing  the  

co r rec t  amount o f  s lope f o r  surface drainage w i thou t  causing erosion. 



Upon completion o f  f i n i s h  grading, a l l  drainage d i t ches  are 'con-  
- 

s t ruc ted t o  proper size, shape and slope and a l l  roads a re  brought t o  

the proper e leva t ion  and made ready f o r  pavi  ng. 

Uncontaminated storm water r uno f f  i s  co l l ec ted  by ca tch  basins and 

conveyed by means o f  bur ied pipes and open d i t ches  t o  the raw water 

storage pond t o  the  west o f  the  p lant ,  which a re  included i n  Sewers 

and Wastewater Treatment (Pl  ant  34).  

2.3 Sewers and Ponds 

Sewers and con ta i  nment ponds f o r  treatment o f  contami nated waters from 

t h e  process and o f f p l o t  areas, san i tary  e f f l uen ts ,  l a n d f i l l .  runoff and 

coal p i l e  runoffs are included i n  P lan t  34. Raw water storage i s  a l s o  
'47.. .- 

covered by Plant  34. 

2.4 Dikes f o r  Tank Farm 

Containment d ikes f o r  the tank farm area are o f  earthen cons t ruc t ion  

w i t h  3 t o  1  s ide slopes. They a re  constructed from t h e  excess low 

s t rength overburden materi  a1 excavated and stored on the  s i te .  

2.5 Roads and Bridges 

Plant  roads are constructed o f  asphal t  concrete on a crushed 1 imestone 

base course which i s  placed on a compacted subgrade. Main p l a n t  roads 
are 24 f e e t  wide w i t h  3 f e e t  wide shoulders. Secondary roads have 

s i m i l a r  cross sect ions w i t h  widths appropr iate t o  t h e i r  usage. 

Employee parking l o t s  are w i t h i n  the scope o f  P lan t  40 and are o f  con- 

s t r u c t i o n  s i m i l a r  t o  t h a t  o f  p l a n t  roads. 

A roadwqy approach embankment i s  constructed o f  s t r u c t u r a l  q u a l i t y  

f i l l  f o r  t he  br idge t h a t  i s  over t he  e x i s t i n g  highway and the  new and 

ex i s t i ng  r a i l r o a d  trackage. The f i l l  i s  obtained on the  proper ty  as 

described above f o r  foundations. 



Two b r i  dges are constructed on the p l a n t  s i t e  t o  provide access 'and t o  

improve operations. One br idge provides access from the  main p l a n t  

a e a  on the east  t o  the wastewater c o l l e c t i o n  and treatment area and 

the r i v e r  f a c i l i t i e s  on the  west. The br idge spans t he  e x i s t i n g  high- 

way and both e x i s t i n g  and new r a i l r o a d  tracks. The br idge has a 

l eng th  o f  approximately 500 feet .  It has a re in forced concrete deck 

supported by s tee l  g i r de rs  and the foundations are supported on p i les .  

The o ther  br idge provides east-west access across the  e x i s t i n g  dra in-  

age d i t c h  loca ted  t o  the southeast o f  the main p l a n t  area. The br idge 

has a t o t a l .  l eng th  o f  approximately 520 f e e t  and i s  o f  the same con- 

s t r u c t i o n  as the above bridge. Th is  br idge i s  designed t o  car ry  the 

sol i d  waste d i  sposal t r uck  t r a f f i c .  

Both br idges are designed t o  American Associat ion o f  State  Highway and 

Transportat ion O f f i c i a l  s (AASHTO) spec i f i ca t ions  and standards. 

2.6 Fencing 

Perimeter fencing and gates are provided t o  r e s t r i c t  access. I n  addi- 

t i on ,  c e r t a i n  hazardous areas w i t h i n  the  p l a n t  a re  contained by 

fencing. 





3.0 EQUIPMENT LIST 

' Due to  the nature of Site  Development and roads (Plant 401, and 
equipment l i s t  f s  not required. 





4.0 DATA SHEETS AND SKETCHES 

Due t o  the nature o f  S i t e  Development and Roads (Pl a.nt 40 ) ,  no 

data sheets a r e  required. 





5.0 DRAWINGS 

Due t o  the nature of S i t e  Development and Roads (Plant 401, no 
drawi ngs are requi red. 





PLANT 41 BUILDINGS 

I. o INTRODUCTION 
Plant  41 inc ludes  a l l  buiqdings f o r  equipment and f o r  personnel. 

Both masonry and metal b u i l d i n g s  a r e  used, depending upon the  f u n c t i o n  

of the  b u i l d i n g  and upon i t s  l o c a t i o n  w i t h  respect  t o  hazards. 

B u i l d i  ngs which house, c r i  t i c a l  equipment o r  inst rumentat ion w i t h i  n the  

process area. are o f  the  b l  ast-proof type. For  the admini s t r a t i o n  com- 

p lex  a  b r i c k  veneer e x t e r i o r  i s  used. 

The scope o f  P lan t  41 inc ludes  the  inherent  requirements f o r  each type 

o f  bu i ld ing ,  such as u t i l i t i e s ,  l i g h t i n g ,  san i ta ry  f a c i l i t i e s ,  heat ing 

and, i f  needed, v e n t i l a t i o n  and a i r  cond i t ion ing .  Excluded from the  

scope a r e  f u r n i s h i  ngs, appliances, i n t e r i o r  decoration, 1  andscapi ng, 

telecommunications and f i r e  alarms and protect ion.  The 1  a t t e r  a w  

covered by Telecommunication Systems (P lan t  37) and F i r e  Systems 
(P lan t  33) .  





PLANT 41 BUILDINGS 

2.0 PLANT DESIGN 

2.1 Design ,Basis 

F ive types o f  bu i l d ings  a re  prov ided f o r  d i f f e r e n t  usages. The type of 

cons t ruc t i on  selected f o r  each b u i l d i n g  i s  according t o  i t s  l o c a t i o n  w i t h  

respect  t o  p o t e n t i a l  hazards, i t s  c r i t i c a l i t y  f o r  p l a n t  operat ion and i t s  

funct ion.  

I n  a d d i t i o n  t o  general good prac t ice ,  the  designs o f  the  bu i l d ings  inc lude 

the  i ncorporat ion of the  rec.ommendations o r  requirements o f  t he  f o l l  owing: 

Occupational Safety and Heal t h  Admi n i  s t r a t i o n  (OSHA) 

a Commonweal t h  o f  Kentucky Codes 

O i l  Insurance Associat ion (OIA) Pub1 i c a t i o n  101, 
Hydroref i n i  ng Process Uni t s  

Nat ional  El e c t r i  ca l  Code 

2.2 P lan t  Descr ip t ion  

The f i v e  types o f  bu i l d ings  are  c l a s s i f i e d  as types A, B, C, D  o r  

Admin is t ra t i ve  according t o  t h e i r  major cons t ruc t i on  features. The types 

and t h e i r  cons t ruc t i on  fea tures  are  shown be1 ow. Tab1 e  1 , a t  the end o f  

P lan t  Descr ipt ion,  1  i s t s  a1 1  b u i l d i n g s  by name o r  f unc t i on  and shows the 

type, 1  i near dimensi ons, area and q u a n t i t y  . 
2.2.1 Type A 

Type A bu i l d ings  house c r i t i c a l  equipment and/or ins t rumenta t ion  fo r  the 

continuous operat ion of the  p lan t .  

The s t ruc tu res  are b last -proof ,  3  t o  3-1/2 p s i g  design, i n  accordance 

w i t h  OIA,  w i t h  a i r  l o c k  entrances and ex i t s .  Bu i ld ings  a re  pressurized 

t o  0.1 t o  0.2 inches o f  water. 



The supporting structure i s  s teel  framed w i t h  concrete wall s on the . 

outside. Bearing walls and steel columns support the roof framing of 
steel beams and decki ng. Structural parts a re  fireproofed w i t h  

three-hour-rated material s. 

Interi or wall s are pl asterboard on. metal s tuds  or are  concrete b l  ock. 
Ceil i ngs are  instal  led i n  a1 1 rooms except mechanical equipment rooms. 

Buildings are provided w i t h  heating, a i r  conditioning, l i g h t i n g ,  glazing, 
hardware, carpeting , electr ical  , pl umbi ng , and sanitary systems. 

2.2.2 Type B 

Type B buildings are the plant laboratory, the wet a i r  oxidation 
1 aboratory , the reverse osmosi s 1 aboratory , the cafeter ias ,  the medical 
b u i l d i n g ,  and the change house. 

The supporting structure i s  steel framed w i t h  masonry walls. Load- 
beari ng wall s and s teel  col umns support the roof framing of steel beams 
and decki ng. Structural parts are fireproofed w i t h  three-hour-rated 
materi a1 s. 

Interior wall s are pl aster boards on metal studs or are  concrete block. 
Ceil i ngs are instgl led i n  a1 1 rooms except mech,anical rlquipmcnt roalns. 

B u i l d i n g s  are provided w i t h  heating, a i r  conditioning, 1 i g h t i n g ,  glazing. 
hardware, carpeti ng , electr ical  , pl umbi ng , and sanitary systems. 

2.2.3 Type C 

Type C buildings serve a number of diverse functions which are  generally 
pl ant operations or mai ntenance re1 ated. 



. - 

These bu i l d ings  are s tee l  -framed s t ruc tu res  sheathed and roofed with* 

pre fabr ica ted-bu i l  d i  ng-type metal panel s. 

The s t ruc tu re  i s  o f  r i g i d  steel '  frame w i t h  steel - t russed r o o f  frame o f  

sel  f -frami ng metal panel s. Where requi  red, the  bu i  1  d i  ng frame i s 

designed f o r  the support of cranes and monorail s. Roof and wal l  

sheathing i s  fac to ry  f in ished.  Compressor she l te rs  have p a r t i a l  s ide 

covering only. Metal sandwich panel s  are  used where bu i l d ings  requ i re  

i nsu la t i on .  

O f f i c e  areas are heated and a i r  condi t ioned w i t h  package un i ts .  

Bu i l  d i  ngs are provided w i t h  1  i gh t i ng ,  hardware, glazing, paint ing,  

e l e c t r i c a l  and p l  umbi ng systems. Sanitary f a c i l  i t i e s  a re  provided only 

i n  those b u i l d i n g s  i n  which they are required. 

2.2..4 Type D 

Type D bu i ld ings  have masonry wa l l  s  and s t r u c t u r a l  s tee l  -framed roofs 

w i t h  decking cover. 

I n t e r i o r  p a r t i t i o n s  and w a l l s  a re  concrete block. No f i n i s h e d  c e i l i n g s  

are required. 

B u i l  dings are provided w i t h  1  i g h t i  ng , hardware, g l  az i  ng, pa in t ing ,  

e l e c t r i c a l  and p l  umbi ng systems. Sani tary f a c i l  i . t i e s  are  provided on ly  

i n  those bu i l d ings  i n  which they are required. 

2.2.5 Administ rat ive 

The Admin is t ra t ion  Bu i l d ing  (which a1 so conta ins the  computer room) i s  

i d e n t i c a l  i n  const ruc t ion  t o  t h a t  of type B b u i l d i n g s  except t h a t  the 

e x t e r i  or i s f i n i s h e d  w i t h  b r i c k  veneer masonry. 



Description 

D i  stri buted System 
Control Room 

H-Coal 
Gas Plant 
Boiler Pl ant 

Operati ng Equipment Rooms 

Tank Farm 
Process Pl ants  
Wet Air Oxidatiun 
La bora tory 
Reverse Osmosi s 
Laboratory 

Plant Laboratory 

Change House (Clean and 
Dirty Laundry ) 

Cafeteria 

Cafe t e r i  a 

Medi ca1 

Ash Handling 

Operator She1 t e r s  

Coal P i le  
Coal Unloading Dock 
Barge Loading Dock 

TABLE 1 

BUILDING LIST 

Number Si ze 
Requ i red (f t)  

Area 
(ft2) Type 



Descr ip t ion  .-- .. ~ . 

Sol i d  Waste D i  sposal 

Cool i ng Water Tower 

Wa t e r  Pond 

Tank Car Loading 

Tank Truck Loading 

Gate Houses 

Switchgear Bu i ld ings  

161 kV 

34.5 kV 

13.8 kV 

Process P l  a n t  

F i r e  S t a t i o n  

Warehouse 

Maintenance Bu i ld ings  

TABLE 1 

BUILDING. LIST 

(Continued ) 

Number 

Requ i red  

1 

1 

1 .  
1 

1 

Area 

( f t 2 )  Type 

200 C 

200 C 

200 C 

200 C 

200 C 



Description 

Garages 

Mo b i  1 e Equipment 

General 

Coal Car Unloading 

Compressor Shel t e r s  

Plant 6 

Plant 7 

Plant 8 
plant 1.2 
Pl ant 12   as Feed Pump 

Plant 15 

Plant 17 

Pumps, Chemical Feed, 
Fi 1 ter Shel t e r  s 

Transformer Houses 

Special Cl eanirig , Foam, 
Chemical s 

Admini s t r a t i on  Building 

TABLE 1 

BUILDING LIST 

(Continued) 

Number Si ze 
Requ i red - ( f t )  

Area 
( f t 2 )  Type 



2.3 Supporting Functions 

2.3.1 F i r e  P ro tec t i on  

A1 1  b u i l d i n g s  have po r tab le  f i r e  ext inguishers.  Some have hand-held 

e x t i  nguishers and o thers  have these p l u s  wheeled por tabl  e  ex t ingu ishers  

i n  accordance w i t h  OSHA standards. 

The 1  abora t o r i  es and the  computer room are  pro tec ted  by ha1 ogen-type 

e x t i  nguishi  ng systems. Personnel a1 arms are  provided f o r  p r o t e c t i o n  i n  

bu i l d ings  w i t h  ha1 ogen-type ex t i ngu i sh i  ng systems. Water s p r i n k l e r  

systems are provided where appl i c a b l  e. 

F i rep roo f i ng  o f  s t r u c t u r a l  members i n  b u i l d i n g  types A  and B i s  i n  

accordance w i t h  S p e c i f i c a t i o n  14222-N-6, which i s  i n  Report 111. For 

a d d i t i o n a l  i n fo rma t ion  on f i r e  p r o t e c t i o n  r e f e r  t o  F i r e  Systems 

(P lan t  33). 

2.3.2 U t i l i t i e s  and Other Services 

Dr ink ing  water, compressed a i r  and steam are  provided where required. 

Gas i s p rov i  ded t o  the 1  abora tor i  es. E l e c t r i c  power i s  provided f o r  

general 1  i g h t i  ng, convenience o u t l e t s  and a i r  condi t ion ing.  

Telephones are'  prov ided as shown i n  Telecommunication Systems (P lan t  37). 

One ambulance i s  provided f o r  the medical b u i l d i n g  and f i r e  t rucks  f o r  
the f i r e  s t a t i o n  i n  Mobi le Equipment (P lan t  45). 





3.0 EQUIPMENT LIST 

Due t o  the nature' o f  Buildings (P lant  41 1, no equipment 1 i s t  i s  

requ i red. 





4.0 DATA .SHEETS AND SKETCHES 

Due t o  the nature o f  Buildings (P lant  41 1, no data sheets a r e  required. 





5.0 DRAWINGS 

Due t o  the nature o f  Buildings (P lant  41 1, no drawings are  required. 





PLANT 42 SOLID WASTE MANAGEMENT 

1.0 INTRODUCTION 

The p r o j e c t  w i l l  product  an estimated 8,700 tons o f  a v a r i e t y  o f  s o l i d  

wastes each operat ing day. The o v e r a l l ,  sol i d  waste management p l a n  i s  

presented on Process Flow Diagram 50-D-B-11 and i s f u l l y  discussed i n  

Report V I I .  The p lan  c a l l  s f o r  i d e n t i f y i n g ,  character iz ing,  segregating 

and t ranspor t ing  the  var ious types o f  s o l i d  wastes t o  e i t h e r  ou ts ide  

sales o r  t o  L a n d f i l l  (P lan t  '44) disposal s i tes .  

The major sources, types and estimated q u a n t i t i e s  o f  waste s o l i d s  are: 

Source 

Coal Washing (P lan t  27) 

G a s i f i c a t i o n  and P u r i f i c a t i o n  
P lant  (P lan t  12). 

Steam Generation and B o i l e r  
Feedwater Treat ing Plant  
(P lan t  31) 

Stack Gas Scrubbing 
(P lant  35) 

Water System ( Pl an t  32) 

Sewers and Wastewater 
Treatment (P lan t  34) 

M i  scel 1 aneous 

Type - 
Coal re fuse 

Slag, ash, soot 

Bottom ash 
F l y  ash 

Sodium s u l f a t e  

F i  1 t e r  cake 

F i l  t e r  cake, 
s l  udge, sal t s  

P lant  refuse, f l  oatsam 

Approximate 
Rate TPD 

Total  so l  i d  waste 8,680 

Most o f  t he  sol i d  wastes produced i n  process and o f f s i t e  p lan ts  w i t h i n  

the  complex are dewatered w i t h i n  the  bat te ry  1 i m i t s  o f  the source p lan t .  

Descr ip t ions  o f  the  dewatering f a c i l i t i e s  are  included i n  the  source 

p l  ant  process descr ipt ions.  Ea r l y  p r o j e c t  p lans i nc1 uded t ranspor t  o f  

some sol i d s  t o  l a n d f i l l  v i a  pipe1 ines. However as sol i d  waste management 



studies evolved t ruck  t ranspor t  seemed b e t t e r  s u i t e d  t o  the  mu1 t i p l e  

sourres, 'des t ina t ions  and types of sol ids.  The G a s i f i c a t i o n  and 

P u r i f i c a t i o n  P l a n t  (P lan t  12) design and es t imat ing  work was near ly  

complete a t  t he  t ime t rucks  were adopted as the  t ranspor t  mode; conse- 

quently, t he  dec is ion  was- made t o  add P lant  12 s lag  dewateri ng f a c i l i t i e s  

t o  P lant  42. P r i o r  t o  d e t a i l e d  design t h i s  P lant  12 equipment w i l l  be 

re located from P l  an t  42 t o  P lant  12 a t  which t ime t h e  name o f  P lant  42 

w i l l  .be changed t o  inc inera t ion .  A t  present P lant  42 inc ludes the  

f o l 1  owing. equipment: 

G a s i f i e r  s lag  and ash dewateri ng equipment 

a Waste sludge, emulsion, and o i l y  water i n c i n e r a t i o n  
u n i t s  





PLANT 42 SOLID WASTE MANAGEMENT 

2.0 PLANT DESIGN 

2.1 Design Basis - Waste Sludge I nc i ne ra t i on  System 

2.1 .I System Capacity 

:. . Four i nc i nerators are prov i  ded t o  meet a maximum charge r a t e  of the 

s l  udge from the complex. However, du r ing  normal condi t ions three w i l l  be 

i n  operat ion and one i n  standby. 

. E a c h i n c i n e r a ' t o r i s d e s i g n e d t o h a v e a h e a t r e l e a s e r a t e o f 1 0 m i l l i o n  

Btu (LHV) per hour. This u n i t  would have a water evaporation capaci ty of 

2,600 t o  2,900 pounds per hour. The charge r a t e  w i l l  be a funct ion of 

the cha rac te r i s t i c s  o f  the sludge feed (ash and combustibles and 

combustibles heat  value). Aux i l i a r y  f ue l  i s  medium Btu fuel gas. 

2.1.2 Feed Streams 

Oily and chemical sludges from var ious operat ions throughout the complex 

are inc inerated.  Typical sources o f  waste sludges include:  

a AP I separator bottoms 

a DAF bottoms and f l o a t  

a De sal  t e r  emu1 s i  on cuf f  

a Storage tank bottom residues 

a Oily sewer manhol e residues 

a Skimmi ngs and dredgi ngs from ponds 



2.2 Desisn Basis - Gas. i f ier  P1ant.Sol ids Cewaterins . - 

Feed Rates, I b/hr 

Tota l  f l o w  

Water f l ow  

So l ids  f l o w  

C1 a r i  f i e r  
Underf l  ow 

Components Desi gn Capacity 

Ash vacuum f i 1 t e r  system 

Ash t r ans fe r  conveyor 

Tota l  sP ag storage b i n  capac i ty  

S1 ag conveyor system 

Media f i l t e r s  

Car t r idge f i l t c r s  

F i  1 te red  grey water tank storage capac i ty  

Gray Water 
B l  owdown 

262,452 

262,433 

, 19 

205,000 1 b /h r  feed 

44 TPH 

3 hours 

62 TPH 

560 GPM 

560 GPPI 

1/2 hour 

2.3 P lan t  Descr ip t ion - Waste Sludge I nc i ne ra t i on  System 

Process F l  ow D i  agram 42-D-B-1 dep ic ts  the  i n c i n e r a t i o n  system f o r  waste 

s l  udge. 

S l  udges and emu1 sions are pumped t o  one o f  two I n c i  ne ra to r  Feed Tanks , 

(42D-102 A and 8 ) .  Miscellaneous sludges t h a t  develop as a r e s u l t  o f  

maintenance, housekeeping o r  special  cleanup operat ions a re  expected t o  

be del i ve red  t o  the i n c i n e r a t i o n  s i t e  by vacuum t ruck  and w i l l  be dumped 

i nto  a below-ground concrete Sump (42D-101) . P o s i t i v e  displacement 

Sludge Pump (426-102) p e r i o d i c a l l y  t r ans fe r s  the  contents  o f  the sump t o  

one o f  t he  i n c i n e r a t o r  feed tanks. The tanks a re  equipped w i t h  mixers  t o  

produce a homogeneous mix tu re  which minimizes abrup t  v a r i a t i o n s  i n  

i n c i n e r a t o r  feed composition. 



The i n c i n e r a t i o n  i s  a  batch operat ion and has b u i l t - i n  f l e x i b i l i t y  by 

v i r t u e  o f  the two feed tanks and f o u r  i nc i ne ra to r s  speci f ied.  Normally 

a l l  sludge streams are routed t o  one o f  the tanks. The contents, tho r -  

oughly mixed, a re  analyzed f o r  physical ,  chemical and heat ing value 

charac te r i  s t i cs .  A f t e r  determi n i  ng t h a t  the s l  udge f  s  su i  tab1 e  f o r  

i ncinerat ion,  a  predetermined quan t i t y  i s t ransfer red t o  the second tank 

from whi ch a  number o f  i ncinerators  are  charged, depending on the inven- 

t o r y  o f  sludge on hand. 

The i nc i ne ra to r s  are  the f l u i d i z e d  bed type, capable of burning miscel-  

1  aneous sludges, emu1 sions and suspensions of o i l  , ash, soot  and coal 

dust  i n  water. 

Each i n c i  nerator  u n i t  i ncl  udes a1 1  necessary associated equipment, such 

as: 

Sludge Feed Pumps (426-101 A-F) 

Overbed A i r  Preheat Burner Combustion A i r  Bl  ower 
(42K-101 ) . 

. fl uidizS ng Combustion A i r  Bl ower (42K-102) 

Intake A i r  F i l t e r s  (421-101 /I 02) 

I nc i ne ra to r  Reactor (42C-101 ) 

Sand Storage B in  (42D-103) 

Bucket El evator (42T-101 ) 

Combustion gas from each i nc i ne ra to r  w i l l  go d i r e c t l y  i n t o  the f i rebox  of 

the pu lve r i zed  coal f i r e d  steam b o i l e r s  i n  the Steam Generation and 

B o i l  e r  Feedwater T rea t i  ng Pl ant  (Pl an t  31 1. 

A1 1  ash i s  presumed t o  be blown i n t o  the b o i l e r .  I f  any separate ash 

f a c i l i t i e s  (i.e., cyclones) are  needed, the c o l l e c t e d  ash w i l l  be 

quenched and combined w i t h  b o i l e r  bottom ash. 



2.4 Pl ant  Descr ip t ion - Gas i f i e r  P l  ant  Sol i d s  Dewateri ng 

Process f l  ow Diagram 42-D-8-2 depic ts  the gasi f i e r  p l  ant  sol i d s  dewat- 

e r l ng  system which i s included i n  P lant  42. 

The g a s i f i e r  p i  an t -  normal l y  produces about 1 ,500 tons o f  sol  i d  waste per 

day cons i s t i ng  o f  s1 ag and soot. About 80% o f  t h i s  waste mater ia l  i s  

coarse s lag and i s  screened from the r e s t  of the so l  i d  waste as i t  i s  

d i  scharged from the  bottom o f  the gas i f i e r s .  The f i n e r '  sol i d  wastes are 

t ransfer red as a water s l u r r y  t o  the C l a r i f i e r s  (1 2Y-004 A and B ) .  The 

sol i d s  i n  the underf low from these c l a r i f i e r s  a re  re fe r red  t o  here as 

"ash" and the ove r f l  ow as "grey water". The water has a c h a r a c t e r i s t i c  

gray c o l o r  der ived from the  f i n e  ash and soot i n  suspension. 

Thi s sec t ion  cons is ts  o f  two i n t e r r e l  ated systems: 

o ' Ash dewateri ng and hand1 ,i rlg 

Grey water treatment and blowdown 

2.4.1 Ash Dewatering and Handling System 

The sol  i d s  i n the under f l  ow from the C l  a r i  f i e r  (1 2Y-004) i n  the Gasi f ica-  

t i o n  and P u r i f i c a t i o n  P lan t  (P lant  12)  are dewatered by a vacuum f i l t e r  

system i n t o  f i l t e r  cake which i s  then de l i ve red  t o t h e  Dewatered Slag/ 

Soot B in  (42D-105) by the FSl ter  Cake Loading Conveyor (42T-103). The 

dewatered ash i s  mixed w i t h  coarse s lag i n  the b i n  before being hauled by 

t ruck t o  1 a n d f i l l  d i  sposal . 

2.4.2 Grey Water Bl owdown Treatment System 

A po r t i on  o f  the c l a r i f i e r  overf low, c a l l e d  grey water blowdown, i s  

f il tered i n  the Media F i  1 t e r s  (422-1 02) and Car t r idge  F i  1 t e r s  (422-1 03) 

i n  ser ies.  The t rea ted  water i s  recycled t o  the  hydrocarbon desa l t i ng  



process i n  the  H-Coal Di s t i l l  a t e  Separat ion P l a n t  ( ~ 1  ant' 1 7 ) .  ' The 

f i l t e r  backwash conta in ing f i n e  ash i s  sent  back t o  the  c l a r i f i e r  on an 

i ntermi t t e n t  basis.  

2.5 U t i l i t y  Balance 

El e c t r i  c i  t y  , kW 

Condit ion 

Operati  ng 

Consumed 

230 



42D-101 
SUMP 

1 5 ' X l Z ' X l O '  

426-102~.~  
SLUDGE PUMPS 

4 0  GPM 

42Y- 103-F 42D-102A.B 
FEED TANK INCINERATOR 

MIXERS FEED TANKS 
25 '0X24 'H  

I 42G-101A-Y 

I I PROGRESSIVE SLUDGE FEED CAVITY PUMPS 
VARIABLE SPEED 

i I 
42K-102A-D 42C-101A-D 42T-101 A ' ~ D  I 
FLUIDIZ ING-  INCINERATOR 
COMBUSTION 

BUCKET 
REACTOR 

A I R  BLOWER 
.ELEVATOR 8 I I 

1 1 . .  

4 2 ~ - 1 0 $ ~ , ~  426-108 A-D 42V- 103 I 42~-~OIA-D 42Y-101/102A-D 42D-103 A-D 11 i 
INCINERATOR FEED INCINERATOR FEED INCINERATOR FEED I OVERBED AIR- 

PRETREATMENT 
INTAKE A I R  

TRANSFER PUMPS PRETREATMENT SYSTEM I PREHEAT BURNER 
S I L I C A  SAND 

0 1  SCHARGE'IPUMPS (SEE NOTE 1 )  COMBUSTION 
F ILTERS STORAGE B I N  < I  

I A I R  BLOWER 
1 0  TON CAP. 

! . I 
I I 

Y 
FROM 42V - I 0 1  SYSTEMS B,C,D 

I 

I 

'I 
I 

I 

I, 

42D-102A & 

P 

42Y.-lOS.B.C. 426-101A-F 
O I L  SLUDGE 

BY VAC. TRUCK 
I 

! '  
7 

4 42V-103 ,. 

420-107A.B 
42D-101. 

I! 
I X X  I 11 

I 

! NOTE: 
1. 

TO INCINERATOR BE DEFINED FEE0 LATER PRETREATMENT WHEN FEED CHARACTERISTICS SYSTEM 
ARE BETTER DEFINED. 

I Y L A N O S V N I I E I I C  FUELS, WC. U.S. OEPARTMENTOF ENERGY 
AlRCO ENERGY COMPANY. INC. COOPERATIVE AGREEMENT 

NO. OE.FCOSBOOR20111 I 
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THE BRECKINRIDGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTED BV SEQUENCE NUMBER 

PHASE ZERO 
MAJCIJ EOUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

S O L I D  WASTE TREATMENT 

SUMP 

INCINERATOR FEED TANK 

INCINERATOR FEED TANK 

F I L T E R E D  GRAY WATER TANK 
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DEWATERED SLAG B I N  

DEWATERED SLAG B I N  

SLUDGE TRANSFER PUMP 

SLUDGE TRANSFER PUMP 

F I L T E R  BACKWASH PUMP 



THE BRECKIN71OGE PROJECT 
MAJOR EQUIPMENT ~ l s i  SORTED BY SEQUENCE NUMBER. 

PHASE ZERO 
MAJOR EQUIPMENT L I S T L 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

F I L T E R  'BAtHWASH PUMP 

SOUR WAlE.3 PUMP 

SOUR WATER PUMP 

INCINERATGR IFEEO PRE 
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FER PUMP . 
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FER PUMP 

INCINERATOR FEEO TRANS- 
FER PUMP 
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FER PUMP 
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CONVEYOR 
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CONVEYOR 



THE BRECKINRIDGE PROJECT 
MAJOR EOUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

PHASE ZERO 
MAJOR EOUIPMENT L I S T - 1 4 2 2 2  

I T E M  NUMBER I T E M  D E S C R I P T I O N  

COARSE SLAG CONVEYOR 

WATER SLUDGE 
I N C I N E R A T I O N  SYSTEM 

WATER SLUDGE 
I N C I N E R A T I O N  SYSTEM 

WATER SLUDGE 
I N C I N E R A T I O N  SYSTEM 

WATER SLUDGE 
I N C I N E R A T I O N  SYSTEM 

ASH VACUUM F I L T E R  
SYSTEM , 

I N C I N E R A T O R  FEED PRE 
TREATMENT SYSTEM 

FEED TANK M I X E R  

FEED TANK M I X E R  

FEED TANK M I X E R  

FEED TANK M I X E R  



MAJOR EQUIPMENT L I S T  SORTED BY SEQUENCE NUMBER 

I T E M  NUMBER 

, 
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CARTRIDGE F I L T E R  
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4.1 Duty Specifications for Miscellaneous Equipment 

42-SP-A-01: Waste Sludge Incineration 

42-SP-A-02: Gasifier Solids Dewatering 
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G 
426-101 A-x ' (2  sets; 24 t o t a l )  

. . 
i' 

4 2 K - 1 0 1 A , B , C , D  ,1\ . 

Sludge Feed Pumps ( 2  HP ea. ) 

Overbed a i r -preheat  burner combustion 
a i r  blower. 
(5HP) 



\. 

1ndicati.ng and c o n t r o l  ins t rumenta t ion  

Motors, c o n t r o l s  and switch gear .  

One o i l  s ludge sump, below ground, concre te  15 
F t .  long x 10 F t .  wide x 12 F t .  deep. 

One i n c i n e r a t o r  feed/mixing tank ,  2,000 b b l s  
nominal c a p a c i t y ,  API type s t e e l ,  cone roof t ank ,  
24 F t .  high x 25 Ft .  diameter ,  with t h r e e  s i d e  
e n t r y  tank mixers ,  manways, nozz les ,  e t c .  

Two s ludge  t r a n s f e r  pumps progress ing  c a v i t y  type 
capable  of pumping heavy. v i scous ,  d i r t y  o i l y  
s ludges ,  40 gpm @ 50 F t .  d i scharge  head.(2HP e a . )  

Three feed tank mixers (5HP ea . )  

I n c i n e r a t o r  feed pretreatment  system 

I n c i n e r a t o r  feed pre t rea tment  d i scharge  pumps 

I n c i n e r a t o r  feed t r a n s f e r  pump 
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42T-104 

Coarse Slag Conveyor System 

422-102 A I R  

Media Filters 

Cartridge Filters 
,- 

CUNO FIlter Model 1 M 3  
CUNO Eng. Co 
(203) 237-5541 

2 7  r ~ 3  
( g = c  . P-Y ~ l f t ~  D D ~ )  

420-104 

Filtered Gray Water Tank 

426-105 A , B  

Sour Water Pumps 

Conveyor system, 200' long , 36" wide, 
enclosed complete with motors, and 
controls. For delivering 100 tods/hr. 
coarse slag to tops of 3 elevated storage 
bins 40ft. above yround. 

Filter system consisting of two 8' 
diameter vertical pressure filters, two 
750 gpm backwash pumps, (426-104 A , B )  two 
154 fin air blowers and control. 

Two, cartridge filter units with mounting 
legs, drain plug, stainless steel cartridge 
posts and seal assemblies. Each unit to 
consist of 57 elements, 10 micron cart- 
ridges rated at maximum 400 gpm. 

One 17.000 gallon tank, cone roof, steel. 

Two, centrifugal-type pumps rated at 350gpm 





5.0 DRAWINGS 

Due t o  the  nature o f  S o l i d  Waste- Management ( P l a n t  421, no drawings 

a r e  required. 





PLANT 44 LANDFILL 

1.0 INTRODUCTION 

Presented i n  t h i s  section a re  conceptual disposal plans f o r  nonhazardous 
and hazardous sol id  wastes from the  synthetic fuel project  planned by 
Ashland Synthetic Fuels, Inc. and Airco Energy Company, Inc., i n  

Breckinridge County, Kentucky. This work i s  par t  of Phase Zero 

engineering f o r  the  Breckinn'dge Project. 

Solid waste quan t i t i es  and charac te r i s t i cs  a r e  taken from Phase Zero 
process engineering data f o r  the  coal 1 iquif icat ion and anci l lary  sys- 
tems and from s imilar  wastes i n  o ther  industries.  Disposal systems a re  

designed f o r  s i t e s  typical of those avai lable  i n  the  area and a re  based 
on available geotechnical data. 

Included i n  t h i s  section are:  

The sourres, c lass i f i ca t ion ,  characteri s t i c s ,  and 
quan t i t i es  of the  sol i d  wastes 

The nonhazardous waste col lect ion system 

The development of the  nonhazardous waste d i  sposal 
s i t e  over the 40-year 1 i f e  of the plant  

The hazardous waste col lect ion system 

The devel opment of the hazardous waste disposal s i t e  
over t he  40-year l i f e  of the plant  

The objective of the  Brecki nridge Project  i s  t o  design, construct ,  and 
operate a commerrial plant  t o  produce approximately 50,000 barre ls  per 
day of hydrocarbon 1 i quid  equivalent from coal. Coal will be transported 
t o  the  s i t e  primarily by barge. The coal purchased will most l i ke ly  be 
washed a1 though the  current  design provides f o r  receipt  of run-of-mine 
coal and washing a t  the  plant  s i t e .  The f a c i l i t y  will produce propane, 



. . . - 

mixed butanes, 1 ight naphtha, reformate, and d i s t i l l a t e  o i l  along w i t h  
by-product pipe1 ine gas, sulfur,  and ammonia. Various types of solid 
waste are generated by the Breckinridge f a c i l i t y  and are generally clas-  
s i f ied as  hazardous o r  nonhazardous according t o  U.S. EPA definit ion, 
when applicable, fo r  purposes of the Phase Zero engineering. 

Phase Zero engineering f o r  hazardous and nonhazardous sol i d  waste col- 
lection and disposal i s  presented in this report. I t  i s  assumed t h a t  the 
coal will be washed a t  the f a c i l i t y  s i te .  If the coal arr ives  prewashed, 
the nonhazardous portion of the solid waste management plan can be 

greatly reduced In scope. 

Most of the waste i s  nonhazardous, including coal refuse, gas i f i e r  ash 
and slag, boi ler  ash, water treatment waste, and miscellaneous faci l  i t y  
trash and garbage. A small portion i s  hazardous, including f lue  gas 
desulfurization by-product waste, and wastewater treatment f i l t e r  cake 
and sal ts .  Approximately 8570 tons per day (TPD) (dry solids) of non- 
hazardous waste and 130 TPD (dry sol i d s )  of hazardous waste are  pro- 
duced. Some nonhazardous waste i s  mixed w i t h  the hazardous waste t o  
improve the disposal properties of the hazardous waste. Consequently, 
the quantit ies of dry solids disposed a t  the nonhazardous and hazardous 
waste disposal s i t e s  a re  8450 TPD and 250 TPD respectively. 

Solid waste i s  collected daily t o  minimize onsi te  waste storage. All 
sol i d  waste except miscellaneous plant trash and garbage i s  stored i n  

elevated b i n s  and hoppers . Most waste i s  transported t o  the disposal 
s i t e  i n  40- and 85-ton capacity off-road rear-dump haulers. Fly ash i s  
transported i n closed concrete mixer trucks. Wheeled, rear-1 oader 

containers of 4-cubic-yard capacity a re  selected to  s tore  the m i  scel- 
laneous plant waste. Rear-loader compactor trucks transport t h i s  waste 
t o  the df sposal s i te .  



The 1 ocat ions o f  t he  hazardous and nonhazardous waste disposal s i t e s  are 

shown i n  Figures 1, 2, and 3. These f i g u r e s  show development o f  the  s i t e  

f o r  5-year, 20-year, and 40-year planning periods. Prel iminary routes o f  

access roads t o  the  disposal s i t e s  and leachate r e t u r n  systems a re  a1 so 

shown. 

The nonhazardous waste disposal s i t e  cons is t s  o f  hol lows o f  the  B u l l  
9 

Creek watershed. S i t e  capac i ty  i s  estimated a t  2.5 x 10 cubic fee t ,  

based on f i l l i n g  t h e  f o u r  main hol lows t o  the  drainage d i v i d e s  (an 

approximate e leva t ion  of 600 t o  620 f e e t ) ,  beginning a t  e levat ions  o f  415 

t o  435 fee t .  ' The s i t e  has j u s t  enough capac i ty  f o r  40 years '  disposal o f  

nonhazardous waste a t  t h e  spec i f ied  generat ion rates. 

Each hol low i s  developed separately i n  stages. The sequence o f  land- 

f i l l  i ng f o r  each stage cons is ts  o f  s i t e  preparat ion, mater ia l  placement 
i n  hor izonta l  l a y e r s  (mainta in ing a f r o n t  face s lope o f  25 percent  o r  

l e s s )  t o  the  f i n a l  e levat ion,  and f i n a l  cover ing w i t h  c l a y  and topso i l  

and seeding. S t a r t e r  d ikes  are provided a t  t h e  sur faces o f  t h e  hol lows 

t o  increase s t a b i l i t y  o f  t he  f i l l e d  wastes. A c l a y  l i n e r ,  gravel d ra in-  

age, and c o l l e c t o r  p ip ing  system which c o l l e c t  and r e t u r n  leachate t o  t h e  

f a c i l i t y  f o r  treatment are  a l so  provided. Surface runo f f  i s  c o l l e c t e d  i n  

per ipheral  open channels a t  t he  f i n a l  e leva t ion  o f  each f i l l  and d i v e r t e d  

away from t h e  work i  ny face area. 

The hazardous waste d isposal  s i t e  cons is t s  o f  a ho l low o f  Town Creek and 

i s  contiguous t o  the  nonhazardous s i t e .  ~va i l ab1 .e  capacity,  i s o l a t i o n ,  

and p rox im i t y  t o  the  f a c i l i t y  are the  main reasons f o r  se lec t i ng  t h i s  

s i t e  f o r  Phase Zero engineering. The s i t e  capac i ty  i s  s i g n i f i c a n t l y  
7 1 a q e r  than 8 x 10 cubic f e e t  necessary f o r  the  40-year planning 

period. I n  fac t ,  f i l l i n g  t o  an e leva t ion  o f  on ly  580 fee t ,  s t a r t i n g  a t  

440 fee t ,  s a t i s f i e s  t h a t  requirement. The 1 a n d f i l l  i ng  procedure i s 

s i m i l a r  t o  t h a t  described f o r  t he  nonhazardous wastes. The main 



di f ference a t  t he  hazardous s i t e  i s  the  compound l i n e r ,  c l a y  p l u s  

synthet ic ,  used t o  ensure t h a t  a1 1' leachate produced i s  c o l l e c t e d  and 

returned t o  the  f a c i l  i t y .  Add i t i ona l l y ,  an intermediate cover i  ng i s 

provided t o  minimize r a i  n fa l  1 perco la t i on  and subsequent 1  oss o f  sol ubl e  

mater ia l .  F i n a l l y ,  a  c l a y  "c-ap" i s  inc luded i n  the  f i n a l  cover t o  

minimize i n f i l t r a t i o n  i n t o  the  waste. Surface runo f f  d i ve rs ion  i s  a l so  

inc luded a t  t h i s  s i t e .  

The mobi le equipment requ i red  f o r  t he  c o l l e c t i o n ,  t ranspor ta t i on  and 

disposal o f  hazardous and nonhazardous wastes i s  l i s t e d  i n  Table 1. 

The bu lk  m a t e r i a l s  .required f o r  t h e  development o f  t h e  hazardous and 

nonhazardous waste disposal s i t e s  are  1  i s t e d  i n  Table 2. 



NOTES 

FINAL HOLLOW ELEVATIONS I OF FILLED HOLUlWS ARE: 
620  FEET 

HAZARDOUS HOLLOW 580  FEET 

SlTE DEVELOPMENT FOR 5 YEAR PERIOD IS: 
HOLUlW I 4 0  % FILLED 
HAZARDOUS HOLLOW 12 % FILLED 

ACCESS ROADS ARE LOCATED TO UMlT GRADES TO 
APPROXIMATELY 10%. ROAD WIDTH = 45 FEET. 

SECURITY BOUNDARIES. FENCING, NOT SHOWN, IS PROVIDED AT SITE 

a )  NON-HAZARDOUS SlTE LEACHATE FLOWS BY GRAVITY 
TO COLLECTION POND, THEN IS PUMPED TO WASTEWATER 
TREATMENT PLANT. 

b) HAZARDOUS SlTE LEACHATE FLOWS BY GRAVITY 
DIRECTLY TO THE WASTEWATER TREATMENT U N T .  

RUNOFF FROM ACTIVE LANOFILLING AREA IS COLLECTED 
AND RETURNED TO WASTEWATER TREATMENT PLANT. OTHER 
RUNOFF -IS COLLECTED IN CHANNELS AROUND PERIPHERIES 

a )  FRONT FACE-SLOPE OF NON-HAZARDOUS FlLL IS 25%. 
b )  FRONT FACE SLOPE OF HAZARDOUS FlLL IS 17%. 

100 YEAR FLOOR ZONE IS AT ELEVATION 410. 

I 

-Uan - IIIIPQIPBECIIOJBCI 
rmn 

FIGURE I 
SOL ID WASTED ISPOSAL SYSTEM 1 5 YEAR PLANNING PERIOD I A 



NOTES 

I. FINAL ELEVATIONS OF FILLED HOLLOWS ARE: 

HOLLOWS HAZARDOUS 1.2 HOLLOW 
6 2 0  FEET 
580  FEET 

2. SlTE DEVELOPMENT FOR 20 YEAR PERIOD IS: 
HOLLOW I FILLED 
H O W  2 7 0 %  FILLED 
HAZARDOUS H O W  50% FILLED 

3 ACCESS ROADS ARE LOCATED TO LIMIT GRADES TO 
APPROXIMATELY lo%, ROAD WIDTH = 45  FEET. 

4. SECURITY FENCING. NOT SHOWN, IS PROVIDED AT SlTE 
BOUNDARIES. 

5. a 'NON-HAZARDOUS SITE LEACHA FWS BY GRNITY 
TO COLLECTION POND, THEN IFPUMPED TO WASreWAER 
TREATMENT PLANT 

b) HAZARDOUS SlTE WCHATE FLOWS BY GRAVITY 
DIRECTLY 70 1 HE WASTE WATER TREAWENT -1. 

6. RUNOFF-FROM ACTlM LANDFILLING AREA IS COLLECTED 
AND RETURNED TO W A S T E W A m  TREATMENT PLANT. OTHER 
RUNOFF IS COLLECTED IN CHANNELS AROUND PERIPHERIES 
OF FILLS AND DISCHARGED DOWNSTREAM. 

2 a )  FRONT FACE S W E  OF NON-HAZARD- FILL IS 25%. 
b )  FRONT F K E  SLOPE OF HAZARDOUS FILL IS I? %. 

8. D O  YEAR FWOD ZONE IS AT ELEVATION 410. 



N O T E S  

I. FINAL ELEVATIONS OF FILLED HOLLOWS ARE: 
HOLLOWS 1.2.3 6 2 0  ' FEET 
HOLLOW 4 6 0 0  FEET 
HAZARDOUS HOLLOW 580 FEET 

2. SlTE DEVELOPMENT FOR 40 YEAR PERIOD IS: 
HOLLOWS 1.2.3 FILLED 
HOLLOW 4 55% FILLED 
HAZARDOUS HOLLOW FILLED 

3. ACCESS ROADS ARE LOCATED TO LIMIT GRADES TO 
APPROXIMATELY 10%. ROAD WIDTH = 45 FEET. 

4. SECURITY FENCING, NOT SHOWN, IS PROVIDED AT SlTE 
BOUNDARIES. 

5. a  ) NON-HAZARDOUS SlTE LEACHATE FUWS BY GRAVITY 
TO COLLECTION POND, THEN IS PUMPED TO WASTEWATER 
TREATMENT PLANT. 

b) HAZARDOUS SlTE LEACHATE FLOWS BY GRAVITY 
DIRECTLY TO THE WASTEWTER TREATMENT PLANT. 

6. RUNOFF FROM ACTIVE LANDFILLING AREA IS COLLECTED 

OF FILLS AND DISCHARGED DOWNSTREAM 

Z a )  FRONT FACE SLOPE OF NON-HAZARDOUS FlLL IS 25%. 
b )  FRONT FACE SLOPE OF HAZARDOUS FlLL IS 17 %. 

8. I00 YEAR FLOOD ZONE IS AT ELEVATION 410. 

APPROXIMATE SCALE 



TABLE 1 

LIST OF EQUIPMENT 

Nonhazardous Waste Disposal System 

Off-road, r e a r  dump hauler 

Size o r  Capacity 

85 tons 

Concrete mixer truck 1 2 yd3 

Rear 1 oader, compactor garbage 
truck 25 yd3 

Rear 1 oader, wheeled 
container 

Wheel ed 1 oader 40,000 1 b 

Track dozer 480 yd3/hr 

Motor grader Equivalent t o  Cat, Model 

Hazardous Waste D i  sposal System 

Type Si ze o r  Capacity 

Off-road, r e a r  dump hauler 40 tons 

Wheel ed 1 oader 3,800 1 b 

Track dozer 100 yd3/hr 

Motor grader Equivalent t o  Cat. Model 

Number 

Number 



TABLE 2 

LIST OF BULK MATERIAL 

Nonhazardous Waste Disposal System 

I tern - Quantity 

Excavation for clearing and grubbing 6 3 5.7 x lo6 yd3 
Clay 1 i ner 5.7 x lo6 yd3 
Drainage 1 ayer (gravel ) 3.8 x lo6 yd3 
Clay for soil cover 1.9 x lo6 yd3 
Topsoi 1 1.9 x lo6 yd3 
Soil cement 0.3 x lo6 ydp 
Grass seeding area 5.7 x 10 yd 
Perforated leachate pipe--20 in. dia. 56,000 .ft 
Transmission Pipe--10 in. dia. 800 ft 

12 in. dia. 6,800 ft 
20 in. dia. . 21,600 ft 

Drainage col lection pipe--48 in. dia 14,000 ft 
Active surface runoff collection pipe--60 in. dia 10,000 ft 
Pump station--pumps (900 gpm, 25 ft TDH) 3 

--pond (180 f t  x 500 FL, 688,000 ft3 
active capacity) 1 

Hazardous Waste Disposal System 

I tem - 
Excavation for clearing and grubbing 
Leak detection permeable layer 
Sand bedding and liner cover 
Synthetic 1 iner 
Clay 1 ir~er 
Orainage layer (gravel 81 sand) 
Clax for soil cover 
Topsoi 1 
Soil cement 
Grass seeding area 
Perforated pipe--8 in. dia. 
Transmission pipe--12 in. dia. 
Settlement pond--180 ft x 280 ft 

(240,000 ft3 capacity 
Drainage collection pipe--48 in. dia. 
Active surface runoff collection pipe--60 in. dia. 

Quantity 

6 3 
0.27 x lo6 yd3 
0.14 x lo6 yd3 
0.14 x lo6 yd? 
0.4 x lo6 yda 
0.4 x lo6 yd3 
0.4 x lo6 yd3 
0.27 x lo6 yd3 
0.14 x lo6 yd3 
0.05 x lo6 yd2 
0.4 x 10 yd 
4,800 ft 
12,000 ft 

1 





PLANT 44 LANDFILL 

2.0 PLANT DESIGN 

2.1 Types of Waste 

2.1 .I Sources and Characteristics 

Sol i d  waste includes ash, sol i d  residue, dewatered sludge, trash, and 
garbage from the operation and maintenance of the fac i l i ty .  The maw 
possible sources of sol i d  waste are grouped into eight categories of 
sources o r  groups of sources fo r  Phase Zero engineering. These sources, 
and corrzspondi ng waste descrf ptions and characteri s t ics ,  are 1 i sted i n  

Table 3. The values presented are  estimates based on Phase Zero process 
engineering and on character is t ics  of similar waste and should be 
verified i n  the future. 

Moisture content i s generally 1 ow enough, 50 percent o r  1 ess, fo r  the 
waste to  be handled a s  a solid material. The water treatment waste has 
significant moisture content, 79 percent, b u t  i t  i s  assumed f o r  this 

phase of the study that  i t  can be handled as  a sol id. 

The densi t ies  1 is ted i n  Table 3 am estimates based on a review of the 
1 i terature .  The values are  based on material placed and compacted a t  a 
disposal s i te .  

Estimated characteri s t i c s  relating t o  pol 1 ution potential and structural 
s t ab i l i t y  are  discussed i n  other sections of t h i s  report. 



. . 
TABLE 3 

SOLID WASTE SOURCES AND CHARACTERISTICS 

Waste Charac t e r i  s t i c s  
Moisture,* D e n s i t y * *  

. , % by w t  l b  f t  

Coal crushing Coal refuse 
and washing 

G a s i f i e r  S1-ag, a s h t s o o t  40. 90 

B o i l  e r  p l  a n t  F l y  ash 0 75 

B o i l e r  p l  an t  Bottom ash 43 90 

F lue gas scrubber Su l fa te  by-product 0 7 0 

Water treatment F i l  t e r  cake 79 7 0 

Wastewater treatment F i l t e r  cake, 
sal t s 

M i  x e l  1 aneous F a d l  i ty r e f  use,. 20 50 
f loatsam 

*Wet basis 

**In-place, compacted dens i t y  on a dry bas is  



2.1.2 Cl ass i f i ca t ion  

Section 3001 of Sub t i t l e  C of the  Resource Conser~at ion and Recovery Act 
of 1976 (RCRA) ,  a s  amended, c l a s s i f i e s  sol id  waste a s  e i t h e r  hazardous o r  
nonhazardous. The Unf ted S ta tes  E n v i  ronmental Protection Agency ( U.S. 
EPA) i s  responsible under RCRA f o r  establ ishi ng a hazardous waste manage- 
ment system, i ncl udi  ng regulations f o r  i denti fyi  ng hazardous waste. 
Part 261 of Sub t i t l e  C contains the  identif icati .on and l i s t i n g  of hazard- 
ous waste. Included are  charac te r i s t i cs  of hazardous waste and proce- 
dures f o r  determining whether o r  not a waste i s  hazardous (45 FR 33119, 
Federal Register, May 19, 1980). I t  should be noted t h a t  the  U.S. EPA's 
hazardous waste iden t i f i ca t ion  regulations current ly  exclude " f ly  ash 
waste, bottom ash waste, s lag waste, and f l u e  gas emission control waste 
generated primarily from the combustion of coal o r  other foss i l  fuels"  
(45 FB 331 20, Federal Register, May 9, 1980). 

Almost a1 1 of the  waste, 98 percent, i s  defined a s  nonhazardous. This 
waste includes coal refuse, ash, slag,  and general f a c i l i t y  garbage and 

trash.  A small portion, two percent, i s  defined a s  hazardous because of 
the  potential  presence of heavy metals and compounds t h a t  can be toxic i n  

h i g h  concentrations, corrosi ve material ,  o r  highly soluble material.  For 
t h i s  reason stack gas scrubber and wastewater treatment wastes a re  c las -  

s i f i ed  a s  hazardous i n  t h i s  study. Sample analysis  i n  accordance w i t h  

the  U.S. EPA regulations i s  necessary t o  determine the  actual c l a s s i f i c a -  
t i on  a s  some waste c l a s s i f i ed  a s  hazardous herein may be found t o  be 
nonhazardous according t o  EPA'  s c lass i f i ca t ion .  

The highly soluble hazardous waste cons i s t s  of su l fa te  by-products, sour 
water residue, and cool i ng tower bl owdown residue from wastewater t r e a t -  

ment. The soluble waste d i  sposal a1 t e rna t i  ves a r e  discussed i n  

Section 2.3, Nonhazardous Waste Disposal. 



Estimated q u a n t i t i e s  o f  s o l i d  waste,from the  f a c i l i t y  are l i s t e d  i n  

Table 4 f o r  each o f  the e i g h t  sourres prev ious ly  i d e n t i f i e d .  Source 

t o t a l  s  1 i sted i nclude dry sol i d s  and moi sture. Refuse f rom coal c rush i  ng 

and washing and ash and s lag  f r o m  the  g a s i f i e r  c o n s t i t u t e  72 percent  and 

21 percent, respect ive ly ,  o f  t he  t o t a l  quant i ty .  A1 so 1 i sted are  t o t a l  s  

f o r  t he  nonhazardous component, approximately 11,650 TPD, and f o r  t h e  

hazardous component, approximately 230 TPD. 

Disposal p roper t i es  o f  t he  hazardous waste are  improved by adding t o  i t  

an equal quan t i t y  o f  coal  re fuse ( s o l i d s ) .  The purpose i s  t o  combine t h e  

granular,  bul ky coal  refuse w i t h  the  f i l  t e r  cake, d r i e d  s l  udge, and sal t s  

(hazardous waste) t o  produce a more stab1 e, f ree-dra i  n i  ng mater i  a1 . The 

t o t a l  quan t i t y  o f  hazardous waste d i  sposed o f  i s  increased by about 

160 TPD, i ncl  ud i  ng moisture. 

F l y  ash i s  wetted t o  approximately 15 per rent  moisture content  be fore  i t  

i s  hauled t o  the  disposal s i t e .  This minimizes f u g i t i v e  dus t  emissions 

dur ing t ruck  1 oading and unloading, and increases t h e  t o t a l  quan t i t y  o f  

f l y  ash disposed o f  f r o m  about 230 TPD t o  about 270 TPD. The assumption 

made f o r  t h i s  study i s  t h a t  t he  f l y  ash i s  self-hardening. 

The resul ti ng approximate t o t a l  q u a n t i t i e s  d i  sposed o f  a t  t h e  two 

disposal s i t e s  are as fo l lows:  

Nonhazardous s i t e  11,530 TPD (8,450 TPD dry sol  i d s )  

Haza rdous s i t e  390 TPD (250 TPD d ry  sol i d s )  

Estimated volumes o f  waste disposed o f  a t  t he  nonhazardous and hazardous 

s i t e s  f o r  t he  5-, 20-, and 40-year p lanning per iods  are  l i s t e d  i n  

Table 5. These values are based on t h e  waste q u a n t i t i e s  1 i s t e d  above and 

t h e  d e n s i t i e s  1 i s t e d  i n  Table 3. The dens i ty  values assume mater ia l  i s  

i n  p lace and compacted. It i s  a l so  assumed t h a t  t h e  f a c i l i t y  operates, 

and sol i d  waste i s  produced, 85 percent o f  t he  days o f  t he  year. 



TABLE 4 

WASTE QUANTITIES 

Source 

Coal crushing and washing 

Ga s i  f i e r  

B o i l e r  p l a n t  ( f l y  ash) 
B o i l e r  p l a n t  (bottom ash) 

F lue  gas scrubber* 

Water treatment 

Wastewater treatment* 

M i  scel1 aneous 

TOTAL 

Nonhazardous component 

Hazardous component 

Quan t i t y  

Dry Sol ids, Sourre Total ,  
TPD TPD** 

* Defined as hazardous f o r  t h i s  study. 

** Paranthet ica l  values have 40 TPD o f  water added t o  f l y  ash. 



TABLE 5 

VOLUMES OF DISPOSED WASTE 

Pl  anning Per i  od, Tota l  Vol ume, 
. - 

years l o 6  f t3 

 onh hazardous' S i te*  Hazardous S i te* *  

* Approximate in-place, compacted dry  dens i ty  i s  89 1 b / f t 3  f o r  the  
combined nonhazardous waste. 

** Approximate in-place, compacted dry densi ty  i s  79 1 b / f t 3  f o r  the  
combined hazardous waste and coal residue. 



2.2 Nonhazardous Waste C o l l e c t i o n  

2.2.1 Serv ice  

Nonhazardous waste i s  c o l  l e c t e d  f rom t h e  var ious  sources and t r anspo r ted  

t o  t h e  d isposa l  s i t e .  The approximate l o c a t i o n s  o f  t h e  sources a re  shown 

i n  F i g u r e  4. A l so  shown are  p l a n t  roads t h a t  can be used f o r  c o l l e c -  

t i o n .  As noted p rev ious l y ,  most o f  t h e  s o l i d  waste o r i g i n a t e s  a t  t he  

coa l  c rush ing  and washing p l a n t  and a t  t h e  g a s i f i e r .  

D a i l y  c o l l e c t i o n  i s  a n t i c i p a t e d  t o  min imize o n s i t e  waste s torage of a l l  

wastes. Furthermore, c o l l e c t i o n  i s  assumed t o  occur du r i ng  two 8-hour 

s h i f t s  f o r  a1 1  nonhazardous waste except misce l  1  aneous r e f  use, f o r  which 

c o l l e c t i o n  du r i ng  one s h i f t  i s  s u f f i c i e n t .  

2.2.2 Storage 

The o n s i t e  waste s torage inc luded  here  i s  f o r  miscel laneous p l a n t  r e f u s e  

and garbage. Sources o f  waste i nc l ude  t he  c a f e t e r i a ,  adm in i s t r a t i on  

b u i l d i n g ,  warehouse, and water i n t a k e  screens. The est imated t o t a l  

q u a n t i t y  o f  t h i s  waste i s  6 TPU. I he number 6 f  s torage cur~td  il.ltri-s 

necessary a t  each f a c i l i t y  cannot be  est imated w i t hou t  knowing t h e  

expected waste q u a n t i t i e s  f o r  each f a c i l i t y .  The con ta iners  se lec ted  a re  

standard 4-cubic-yard-capaci  t y  wheel ed rear -1  oader conta iners .  The 

est imated number o f  these con ta iners  f o r  t he  e n t i r e  p l a n t  i s  30. 

S o l i d  waste s torage i n  e leva ted  b i n s  o r  hoppers i s  a l ready prov ided a t  

t h e  o t h e r  sources, i n c l u d i n g  coa l  washing and c rush ing  and t he  g a s i f i e r .  

The d a i l y  c o l l e c t i o n  se rv i ce  p rov ided  should be cons i s ten t  w i t h  s to rage .  

volumes p rov ided  a t  t h e  sources. Actua l  o n s i t e  s torage requirements 

a r i s i n g  f r om i n t e r r u p t i o n s  i n  t r anspo r t i ng ,  such as severe weather 

r e s t r i c t i o n s ,  w i l l  be evaluated i n  t h e  f o l l o w i n g  p r o j e c t  phases. 



2.2.3 Transportat ion 

C o l l e c t i o n  veh ic les  haul the  waste from the sources t o  the  disposal s i t e .  

The one-way haul d is tance va r ies  from 3 t o  5 m i l e s  depending on the  

source l o c a t i o n  and the p o r t i o n  o f  the  disposal s i t e  being used. Each 

veh ic le  makes mu1 t i p 1  e t r i p s  t o  the  disposal s i t e  each day. The types 

and s izes  o f  t rucks  are selected f o r  the  q u a n t i t i e s  and types o f  waste t o  

be co l lec ted.  The t rucks  are a1 so compatible w i t h  the  k inds  o f  storage 

prov i  ded a t  the  var ious sources. The t ruck  types, s izes  and numbers are  

i d e n t i f i e d  be1 ow. 

O f  f-Road Rear-Dump Haulers. The se t r u c k s  t ranspor t  the 1 arge q u a n t i t i e s  

o f  wastes from coal crushing and washing and the  g a s i f i e r  t o  the  disposal 

s i t e .  The t rucks  operate o f f  road and have open tops. Other wastes 

t ransported inc lude the  water treatment f i l t e r  cake. and tho  b o i l e r  p l a n t  

bottom ash. The t o t a l  q u a n t i t y  t ransported d a i l y  i s  approximately 

11,400 tons, Two t ruck  loads a day of coal res idue a re  hauled t o  the  

hazardous disposal s i t e .  The remainder i s  hauled t o  the  nonhazardous 

d i  sposal s i t e .  The wastes have s u f f i c i e n t  moisture and consistency t o  

make t ranspor ta t i on  i n  these open-top t rucks  p r a c t i c a l .  The t ruck  s i z e  

selected hol ds 85 tons. Twel ve t rucks  are provided, i ncl  u d i  ng spares. 

F l y  Ash Trucks. Thc se lec t i on  o f  t i ; u c k s  Tor , t ransport ing f l y  ash i s  

h i g h l y  dependent on the  proper t ies  o f  t h e  f l y  ash. f l y  ash from t h e  com- 

bust ion  o f  eastern coal  general ly  i s  n o t  self-hardening and can be wet ted 

and t ransported t o  the  disposal s i t e  i n  o f f - road haulers. One 85-ton- 

capac i ty  t ruck  would be required. 

It i s  assumed, however, fo r  Phase Zero engineering, t h a t  t he  f ly ash i s  

se1 f-hardeni ng. The f l y  ash i s  wetted i n  ro tary ,  unloaders below the  

storage b i n s  and unloaded i n t o  ready-mix-concrete t r u c k s  f o r  t rans-  

p o r t a t i o n  t o  the  disposal s i t e .  These t rucks  a re  enclosed, and the  f l y  
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ash' i s constantly agitated. The truck s ize  selected i s 12-cubic-yard 
capacity. Four trucks a re  provided, including spares. 

Compactor Trucks. Conventional rear-1 oader municipal -type compactor 
trucks are  used t o  transport miscellaneous plant trash, refuse, and 
garbage t o  the disposal s i te .  The trucks are compatible w i t h  the wheeled 

I rear loader containers selected f o r  storage of t h i s  waste. The total  
quantity hauled i s approximately 6 TPD. These trucks make one trip to  

the disposal s i t e  each day. The truck size selected holds 25 cubic 
yards. Two trucks are provided, one as  a spare. 

2.3 Nonhazardous Waste D i  sposal 

2.3.1 S i t e  Characteri s t i c s  

Location and Setting. The disposal s i t e  i s  1 ocated two miles eas t  of the 
Ohio River a t  approximately River Mile 707 and i s  located southeast of 
the f ac i l i t y ,  s i t e  a s  shown i n  Figure 1. 

The s i t e  consists of holl ows comprising part  of the Bull Creek drainage 

basin above a surface elevation of approximately 390 feet .  The nearest 
towns are  Addison and Stephensport, Kentucky, located about 1 -1/2 miles 
t o  the northwest and 2 miles t o  the north-northeast, respectively. 

The existing ground surface a t  the s i t e  varies from gentle to  steep 
slopes, i n  which the steep slopes predominate. Gentle t o  moderate slopes 
are generally found along the creek and are e i ther  grassy or  under some 
form of cultivation. Most of the area consists of sharply pointed wooded 
ridges. 

Cl imate. The climate i n  the area varies from moderately warm summers t o  
cold winters. The mean annual temperature i s  57°F w i t h  a seasonal 



. . . - 
range of 370: i n  winter t o  77OF i n  summer. Winds in  the area are 
variable, w i t h  a mean -speed of 9 miles per hour (mph).  The 100-year 
" fas tes t  mile" wind speed i s  82 mph a t  this 1 ocation. Rainfall a t  the 
s i t e  averages 45 inches annually. Yearly t o t a l s  range from 26 to  
63 inches ( a t  Evansville, Ind. ). Monthly averages of relevant 
meteorological parameters f o r  the s i t e  a re  given i n  Tab1 e 6. The 10-year 
return period precipitation event f o r  various durations i s  given i n  

Table 7 (Reference 1) .  

Hydrology. The Ohio River i s  the predominant hydrologic feature of the 
area and control s the flood elevations a t  the s i te .  A recent study by 
the Corps of Engineers (Reference 2 )  has determined flood 1 eve1 s a t  the 

s i t e .  The 100-year flood level i s  a t  elevation 409.2; the 10-year level 
i s  a t  elevation 401.8 feet .  

The disposal s i t e  basin has a drainage area of 3,530 acres, of which the 
disposal area u t i l i z e s  the upper 1,940 acres (including h n t h  the f i l l e d  
and the unf i l l  ed areas).  An approximate backwater calculation was made, 
assuming preconstruction conditions, t o  determine i f  flood level s on B u l l  
Creek are i increased by 1 ocal runoff. A 100-year precipitation event was 
used t o  estimate a peak flow of 3,640 cubic f ee t  per second ( c f s )  i n  Bull 
Creek a t  i t s  confluence w i t h  the Ohio River w i t h  a corresponding flow of 
2,750 c f s  a t  the ou t l e t  section from the disposal area. The Ohio River 
was assumed t o  be a t  the 100-year level. A calculation using the Corps 
of Engineers HEC-2 computer program indicated a negl i g i  bl e backwater 
e f f ec t  i n  B u l l  Creek. The 1 owest elevation of any development i n  the 
disposal s i t e  i s  conservatively se t  a t  elevation of 41 5 feet.  

band Features. Surface and subsurface conditions i n  the disposal s i t e  
a re  based' on available geotechnical data contained i n  a preliminary study 
performed by Dames and Moore (Reference 3).  A comprehensive geotechnical 

investigation will be necessary i n  a l a t e r  phase of the project t o  



A i r  
Temp, 

FO 

Jan 3 6 
Feb 37  
Mar 46 
A P ~  5 7 
May .' 66 
June 7 5 
J u l y  78 
Au g 7 7 
Sept 71 
Oc t 59  
Nov 46 
Dec 37  

Annual T o t a l  

TABLE 6 

AVERAGE MONTHLY METEOROLOGICAL DATA,* 
EVAPOTRANSPIRATION AND PERCOLATION 

Wind 
Speed, 
mph 

10 
10 
11 
10 
8 
7 
7 
6 
7 
7 
9 
9 

P r e c i  p i -  
t a t i o n ,  

mm 

122 
8 9 

117 
102 
104 
102 
9 9 
94 
7 6 
6 6 
9 1 
8 6 

1148 

E v a p o t r a n s p i r a t i o n  
Poten- Actual,*** Perco- 
t i a l , * *  1 a t i  on, 

mm mm mm 

* M e t e o r o l o g i c a l  d a t a  taken  f r o m  Reference 8 

** C a l c u l a t e d  u s i n g  Reference 5 

*** C a l c u l a t e d  f r o m  methods o f  Reference 4 

TABLE 7 

10-YEAR PRECIPITATION AT SITE 

Durat ion,  
hours  

T o t a l  P r e c i p i t a t i o n ,  
inches 



develop a specific design a s  i t  relates  t o  s i t e  geology, groundwater well 
canvass data, and other appropriate engineering character is t ics  of the 
subsurface soil  s. 

The dominant featurns of t h i s  portion of the Ohio River valley were 
formed by glacial  act ivi ty .  The s i t e  disposal area i s  located over a 
wide trench that has been eroded to  an elevation of approximately 
260 feet.  The regional bedrock exposed by the down-cutti ng of t h i  s 
trench consl sts ma1 nly o f  Upper M i  ss.1 ss lpp id11 r i r ~ e ~ y r a  i fled sandstones and 
shales. The deep channel was then f i l l e d  w i t h  al luvial  deposits of 
glacial  sands and gravel s. The upper s i l t y  t o  clayey soil  s tha t  form1 the 
surface stratum covering the glacial sands and gravels a re  also of 
a1 1 uvi a1 deposition. Local i zed minor deposition a s  a resul t  of flooding 
on the Ohio River has occurred periodically since glaciation. 

Subsurface conditions were explored by Dames and Moore by dr i l l ing  three 
widely spaced borings and advancing 10 hand auger probes. Depth to  bed- 
rock a t  each bori ng location and probe was established. Shallow stand- 
pipe piezometers were installed i n  each of the borings to  measure the 
depth to  groundwater. Results of the study reported i n  Reference 3 are 
a s  follows: 

a Subsurface conditions i n the f 1 a t t e r  drainage basin 
of Bull Creek consist of approximately 25 f ee t  of 
soil  overlying 1 ight gray, fossi l  iferous 1 imestone. 
The upper s o i l s  vary from fine-grained s i l t s  and 
clays t o  mostly clayey coarse-to-fine sands. 
Shallow probes on the steeper slopes adjacent to  the 
creek valley indicate tha t  a t h i n  mantle of s i l t y  
clays and clayey s i l t s ,  ranging from 1 to  5 fee t  i n  
thickness, over1 i e s  the bedrock 

e Groundwater under artesian pressure was encountered 
a t  a depth of approximately 33 f e e t  i n  one boring 

Further detail  s of the subsurface soil  conditions and the i r  physical and 
engineeri ng properties are presented i n  Reference 3. 



disposal,  s ince the  basic disposal p lan  i s  t o  f i l l  the  hol lows w i t h  s o l i d  

waste. Th is  i s  a common disposal method i n  Kentucky. The a v a i l a b l e  

I volume f o r  disposal o f  t he  nonhazardous waste mater ia l  was developed from 

I USGS topographic maps f o r  t he  Rome and M a t t l i n g l y ,  Kentucky-Indiana 
I 

Quadrangles. . The i d e n t i f i e d  disposal s i t e  was subdivided i n t o  f o u r  ho l -  

lows, designated as 1 though 4, and the  a v a i l a b l e  volume o f  each hol low 

was calculated,  u s i  ng a p lanimeter  t o  measure areas a t  20-foot 

i nterva l  s. The 1 owest e l  evat ion  considered f o r  waste disposal 420 feet ,  

which i s  sa fe l y  above t h e  f l o o d  e leva t ion  o f  409.2 fee t .  The h ighest  

e leva t ion  considered was determined p r i  nc ipal  l y  by the  watershed boundary 

a t  an e leva t ion  of approximately 600 t o  620 fee t .  

The t o t a l  a v a i l a b l e  volume f o r  a l l  f o u r  hol lows i s  shown i n  Figure 5 as a 

func t i on  o f  e levat ion.  Fo r  comparison, the  t o t a l  waste volume f o r  

40 years  i s  2.4 x l o 9  cubic feet .  A1 though the  curve extends t o  an 

e leva t ion  of 620 fee t ,  Hollow 4 i s  f i l l e d  on ly  t o  i t s  maximum e leva t ion  

o f  600 fee t .  Ava i lab le  volumes a l so  i nc lude  a f ron t - face slope o f  

25 pe r ren t  f o r  s t a b i l i t y .  

2.3.2 S i t e  Preparat ion 

S i t e  prepara t ion  inc ludes t h e  fo l l ow ing  steps: (1) c lear ing ,  grubbing, 

grading, and compacting the  surface s o i l s ;  and (2)  i n s t a l l i n g  l i n e r s  and 

leachate drainage equipment. Preparat ion o f  a p a r t i c u l a r  sec t ion  o f  t he  

l a n d f i l l  i s  shown i n  Figure 6. The s o l i d  waste disposal scheme inc ludes 

a s t a r t e r  d i k e  o f  compacted s o i l  cement constructed a t  t he  t o e  o f  each o f  

t he  f i l l  stages, behind which the  waste i s  placed and compacted. 

Clearing, grubbing, and grading ensure t h a t  t he  c l a y  1 i n e r  w i l l  adhere t o  

the  s ide slopes o f  the  hollows, and t h a t  s u f f i c i e n t  slope f o r  each 

1 eachate drainage exists .  S o i l  compaction helps ensure the  i n t e g r i t y  o f  

t he  c l a y  l i n e r ,  espec ia l l y  i n  t h i s  area where t h e  l i m i t e d  s o i l  bor ings 

suggest porous 1 imestone formations. 
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A clay 1 iner  of a minimum thickness of 3 f e e t  i s  placed on the surface 
and compacted t o  protect the ground water from landfi l l  leachate. As. 
indicated i n  Reference 3, some clay of sufficiently 1 ow permeability, 

cm/s, i s available nearby the s i te .  The quantity of material 

available i s  not known a t  t h i s  stage and will be investigated i n  detail  
i n  a 1 a t e r  phase of the project. 

Cl eari ng , Grubbi ng , and Removal of Top Soi 1. The gent1 e t o  moderate 
slopes along the creek edges a re  e i ther  grassy o r  cultivated. In this 
area about one t o  two f e e t  of material i s  removed i n  order t o  c l ea r  the 
vegetation a'nd remove the topsoil. The steeper slopes are  wooded. In 
these areas the vegetation i s  cleared by cutting trees,  removing stumps 
and.roots, and removing grass, bushes .and topsoil. About 2 to  4 f ee t  of 
materi a1 i s  removed i n  the wooded areas. .The vegetation and highly 
organic parts ( root  zones) of the top soil may be incinerated o r  
incorporated i n  the f i l l  area. Most of the remaining excavated topsoil 

may be suitable f o r  future use a s  cover material and i s  stockpiled f o r  
such use. 

Treatment of Water Spri ngs, Cavities i n  Rock, or '0 ther  Adverse Ground 
Conditions. Duri ng the prel i m i  nary and design stages, detailed s i t e  and 
groundwater investigations will be conducted. The impact of non- 
hazardous waste disposal on any water springs, rock cavi t ies  o r  other 
adverse ground conditions will be studied i n  detail  i n  the design phase 
of the project. Engineering solutions tailored t o  specific problems\ 
encountered a t  t h i s  s i t e  will be developed and incorporated i n  the final 
design. 

Benching into Sloping Ground. On sloping ground where the grades are 
steeper than 17 percent ( s ix  horizontal t o  one vertical 1, the ground 
surface i s  benched f o r  placement of a l l  f i l l s  (including clay 1 iner and 
drat nage layer)  i n  order t o  maintain lateral, stabil  i ty .  



Perimeter Drainage Ditch. Water runoff from the slopes surrounding the 
disposal area i s  interrepted and diverted by a perimeter drainage ditch 
system. T h i s  i s  discussed detail  i n  Section 2.3.6, Runoff Control. 

Clay Liner. The ent i re  bottom and sides of the area t o  be f i l l e d  w i t h  

solid waste are l ined w i t h  a clay l iner.  I t  i s  anticipated tha t  the clay 
material should be available from one o r  a combination of the following 
sources: (1)  superficial clayey s i l t  and s i l t y  clay i n  the f l a t  areas of 
B U I ~  Creek, (2) superficial clayey s i l t  and s i l t y  clay from the borrow 
area f o r  granular material, ( 3 )  s u p e j i c i a l  clayey s i l t  and s i l t y  clay 
from plant excavations, and (4 )  superficial clayey s i l t  and s i l t y  clay 
so i l s  a t  other nearby alluvia1 areas. The I iner soil  i s  placed i n  t h i n  

1 ayers and thoroughly compacted. Density and moisture content 
requirements f o r  placement will be developed by 1 aboratory testing of the 
actual soil  t o  be used f o r  the 1 iner. 

Soil-cement Dikes. Each hollow i s  f i l l e d  from upstream t o  downstream in  
several stages. A s t a r t e r  dike of compacted soil-cement i s  constructed 
a t  the toe of each of the f i l l  stages. The soil-cement dikes are about 
40 fee t  wide a t  the top and about 20 f ee t  h igh  a t  the center. The dikes 
have 45-degree (one horizontal t o  one vert ical)  side slopes. The 
foundations of the dikes will be designed on the basis of the detailed 
s i t e  soi l  investigation. The surface of the foundation excavation f o r  
the dikes i s  created by horizontal benchi ng. The d l  kes serve several 
purposes such as:  (1.) providing la te ra l  s t ab i l i t y  a t  the toe of the f i l l  
slope; (2)  providing access t o  the face of the f i l l  slope; and (3)  acting 
a s  a part of the temporary runoff retaining system during waste placement. 

Gravel Drainage. A 24-inch-thick graded gravel layer i s  placed on top of 
the compacted clay 1 iner t o  provide leaehate drainage both from the sides 
of the hollow t o  the center, and downstream to  the leachate collection 
point. Two 1 ayers, f iner  on top of coarser, are provided t o  protect the 



gravel from plugging with 1 andfil led materi al. Perforated 1 eachate col- 
lection p i p i n g  along the thalwegs (lowest point of the stream channel of 
each hol.10~ transports the leachate t o  the downstream collection point. 

2.3.3 Material Placement 

The basic plan fo r  solid waste disposal i s  t o  f i l l  up the hollows a t  the 
Bull Creek s i t e .  Each hollow i s  developed separately, one a t  a time; 
i -e . ,  surface preparation, material placement t o  the final grades, and 
final soil covering and seeding. 

Each hollow i s  f i l l e d  i n  several stages, s tar t ing a t  the upper end a s  
conceptually indicated i n  Figure 6. For a given hollow, s i t e  prepara- 
t ion f o r  the uppermost portion and construction of the uppermost s t a r t e r  
dike are  performed f i r s t .  This i s  followed by the f i r s t  stage placement 
of solid waste on the upstream side of the uppermost dike. The placement 
of the sol i d  wastes begins i n  the lowest portions of the f i r s t  stage and 
progresses upwards i n  horizontal 1 ayers. The f i l l  materials are mixed 
and spread i n  layers not exceeding 9 inches when loosely spread, and are 
then compacted t o  densi t ies  t o  be determined d u r i  ng the design phase. 
The purposes of the compaction are  (1 )  t o  reduce volume of f i l l  ; (2)  to  
minimize future settlement w i t h i n  the f i l l  t ha t  may ef fec t  surface 
drainage of the completed f i l l  ; and (3)  to  increase shear strength of the 
f i l l  and improve the slope s tab i l i ty .  

Once the f i l l  placement f o r  the f i r s t  stage reaches the top of the upper- 
most dike, the f i l l  face i s  sloped back a t  a 25 perrent grade (four hori- 
zontal t o  one vertical ). Forty-foot-wide benches w i t h  drainage ditches 
are pmvi ded a t  vertical intervals not t o  exceed 40 feet.  The benches 
provide access t o  the f i l l  slope d u r i n g  and a f t e r  construction and a s s i s t  
in  control1 i n g  surface 3erosion. Benches a1 so reduce overall gradients of 

the slope face, thus improving s tab i l i ty  of the slope. 



The f i r s t  stage f i l l  placement continues until the f in ished  gradei are 
reached. A t  t h i s  time, the f i r s t  phase f i l l  ( top surface and slope face) 
i s  covered w i t h  one foot of compacted clay and one foot of so i l ,  then 
seeded t o  minimize 1 eachate production and maximize runoff. 

F i r s t  stage f i l l  ing i s  followed by s i t e  preparation, dike construction, 

and f i l l  placement f o r  the second stage. Prior t o  placing second stage 
f i l l  against  the sloping face of the f i r s t  stage, the soil  cover on the 
f i r s t  stage i s  removed and the second stage f i l l  i s  benched ?rlcto the 
f i r s t  stage f i l l .  After the second stage f i l l  i s  placed and covered w i t h  

soil  and seed, the subsequent stages will be similarly f i l l e d  one a t  a ~ 

time unt i l  the hollow i s  f i l l e d  t o  f inal  grades. 

2.3.4 Si t e  Devel opment 

Development of the nonhazardous waste disposal s i t e  f o r  the 5-, 20-, and 
40-year planning periods i s  shown i n  Figures 1, 2, and 3. The hollows 
are f i l l e d  i n  numerical order s tar t ing w i t h  Hollow 1. Rough estimates of 
f i l l i n g  times corresponding t o  the planning periods are  1 isted i n  
Table 8. Percentages are 1 isted by volume. S i t e  development i s  based on 
f i l l i n g  Hollows 1,  2, and 3 t o  an elevation of 620 fee t  and Hollow 4 to  
an elevation of 600 feet.  Fil l ing begins a t  the upstream end of each 
holl ow. 

Forty-year devel opment uses essential ly a1 1 the readily avall abl e 
capacity of the s i t e .  

Thiscapacity i s  limited by three main concerns: (1) keeping the final 
grade (elevation) w i t h i n  the Bull Creek watershed; (2) keeping the final 
grade below the v i  s ib i l  i t y  point from adjacent property t o  minimize 
aesthetically adverse e f fec ts ;  and (3)  maintaini ng a horizontal f inal 
grade t o  simp1 ify runoff control and minimize eroslon. 



TABLE 8 

SITE DEVELOPMENT SEQUENCE 

Pl anning Per i  od, 
Years 

Hol 1 ows F i  11 ed 

5 40 percent  o f  Hol 1 ow 1 

Hollow 1 p l u s  70 percent  of 
Hol 1 ow 2 

Hollows 1, 2, 3, and 55 
percent  o f  H o l l  ow 4 

2.3.5 Leachate Management 

A1 1 1 eachate f rom the  disposed nonhazardous waste i s c o l l  ected and 

returned t o  the  p l a n t  f o r  treatment. The system i s  developed i n  stages 

as the hol lows are f i l l e d .  During the  f i l l i n g  operation, leachate and 

sur face r u n o f f  f r o m  the  a c t i v e  area a re  minimized by l i m i t i n g  the  exposed 
area. A f te r  complet ing a f i l l ,  the  sur face i s  graded and covered w i t h  

one f o o t  o f  compacted c l a y  and one f o o t  o f  s o i l .  

Leachate Quant i t ies .   he quan t i t y  o f  1 eachate f rom the  post-c losure f i l l  

was est imated us ing  the  water  balance method as described by the  U.S. 

Envi ronmental P ro tec t i on  Agency (Reference 4). Average meteom1 og ica l  

c h a r a c t e r i s t i c s  a t  the  s i t e  f o r  each month were determined f r o m  data 

repor ted i n Reference 8. Average monthly p o t e n t i a l  evapot ransp i ra t ion  

was ca l cu la ted  us ing  the  mod i f ied  Penman equation (Reference 5). S o i l  

moisture changes were ca l cu la ted  us ing Thornthwai te-Mather tab1 es 

(Reference 61, and average monthly r u n o f f  c o e f f i c i e n t s ,  adjusted f o r  

p r e c i p i t a t i o n  var ia t ion ,  were approximated f rom Reference 7. 

I n  order  t o  s i z e  the  leachate p ipe  c o l l e c t o r  system,. the  waste p i l e  

mater i  a1 was assumed t o  be a t  i t s  f i e l  d capac i ty  moisture content. Thus, 

the  leachate generat ion i s  equal t o  the  n e t  perco la t ion .  Design of t he  



system i s  based on the  maximum monthly pe rco la t i on  o f  62 mm (January). The 

t o t a l  in-p lace disposal area a f t e r  c losure  i s  approximately 1,150 acres, 

r e s u l t i n g  i n  a maximum expected leachate f l o w  o f  .I, 700 ga l l ons  pe r  

minute (GPM) . Average annual 1 eachate generat i  on i s  approximately 325 GPM. 

Leachate generat ion i s  expected t o  occur normally f rom December through 

March as shown i n  Table 4. P r e c i p i t a t i o n  amounts l a r g e r  than those g iven 

i n Table 6 w i l l  genera l ly  produce 1 a q e r  q u a n t i t i e s  o f  1 eachate. 
* 

Leachate Col 1 e c t i o n  System. The o v e r a l l  1  eachate c o l l  e c t i o n  system i s 

shown i n  Figure 6. The drainage layer ,  which i s  p laced d i r e c t l y  above the  

c l a y  l i n e r ,  provides a h igh  permeabi l i t y  medium f o r  g r a v i t y  drainage t o  the  

per forated c o l l e c t o r  pipes. The c o l l e c t o r  p ipes  shown l i e  near t h e  thalweg 

( lowest  p o i n t )  o f  each o f  t he  hol lows where the  waste mate- r i a l  covers the  

area. Each p i p e  i s  s ized f o r  the  f u l l  capac i ty  and assures redundancy i n  

the  design. The per fora ted p ipes  d r a i n  t o  single, so l id -wa l l  p ipes which 

t ranspor t  1 oachcltc, v i a  g r a v i t y  f low, from each h o l l  ow t o  a common l.r?ach;lt,e 

pond. 

Leachate Return. A s i n g l e  leachate pond and pumping s t a t i o n  arp pro- 

vided. The system serves two func t ions :  ( 1 )  t o  r e t u r n  c o l l e c t e d  leachate 

t o  the  f a c i l i t y ;  and (2 )  t o  r e t u r n  sur face r u n o f f  f rom t h e  a c t i v e  

l a n d f i l l i n g  area as described l a t e r .  The pond locat ion ,  shown on Figure 1, 

has a normal water  sur face e leva t ion  below 410 fee t ,  thus prov id ing  g r a v i t y  

f l o w  drainage f r o m  t h e  var ious  hollows. The pump s t a t i o n  equipment i s  

1 ocated above 41 5 f e e t  o f  elevat ion. A f l o o d  pro- t e c t i o n  berm i s  provided 

around the  pond i n  areas where the  ground i s  below 415 fee t .  

The leachate pond s i z e  i s  d i c t a t e d  p r i m a r i l y  by t h e  l a r g e  working area 

r u n o f f  f low, w i t h  add i t i ona l  volume requirements f o r  sol i d s  retent ion.  Two 

p a r a l l e l  c e l l s  arp provided t o  permi t  pe r iod i c  removal o f  s e t t l e d  



mate r i a l .  The pond has an impermeable 1  i n i n g  t o  prevent  groundwater 

interchange. The pond dimensions a re  500 f t  x  180 ft, w i t h  an ope ra t i ng  

volume o f  600,000 cub i c  f e e t  and an i n a c t i v e  (sediment)  s to rage  o f  

100,000 cub ic  f e e t .  To ta l  pond depth i s  12 f e e t  w i t h  an ope ra t i ng  depth 

o f  8  f e e t .  

The 1  eachate pumps r e t u r n  c o l  l e c t e d  r u n o f f  and leachate t o  t h e  wastewater 

t reatment  area o f  t h e  f a c i l i t y  v i a  t h e  leacha te  r e t u r n  p ipe.  The pumps 

a re  con ta ined  i n  a  concre te  s t r u c t u r e  l o c a t e d  a t  t h e  pond. Three pumps, 

each r a t e d  a t  a  c a p a c i t y  o f  one-ha l f  t h e  maximum leacha te  f l ow,  a re  pro-  

v ided. The des ign o f  t h e  pump i n takes  w i l l  m in imize ent ra inment  o f  

depos i ted s o l i d s  i n  t h e  r e t u r n  f l ow .  The t h i r d  pump prov ides  backup 

c a p a c i t y  when one pump i s  o u t  o f  se rv ice .  The l eacha te . co l 1ec t i on  system 

components a re  l i s t e d  i n  Table 9. 

TABLE 9 

LEACHATE COLLECTION SYSTEM COMPONENTS ' 

I t e m  

Per f  o ra ted  
C o l l e c t o r  p i p e  

P l a i n  p i p e  

Pump s t a t i o n  

Pumps 

Ponds 

Q u a n t i t y  Remar k s  

56,000 f t  Leachate c o l l e c t o r s  
a re  l a i d  i n  para1 l e l  

10 i n  800 f t  P l a i n  p i pe  i s  l a i d  
12 i n  6,800 f t  s i n g l y  
20 i n  21,600 f t  

900 GPM , 3 

180 f t  x  500 f t  1  

Rated a t  25 f t  TDH 

600,000 ft3 
capac i t y  ( a c t i v e )  



2.3.6 Runoff Control 

Runoff control f o r  the nonhazardous s i t e  i s  provided both d u r i n g  the 
1 andfil l  i ng operation and f o r  the postclosure situation. The runoff 
control system i s developed separately f o r  each hollow. 

The system described f o r  clean runoff diversion, using a s i  ngl e perimeter 
drainage channel a t  the uppermost f i l l  elevation, could perhaps be 
optimized by using a ser ies  of temporary ditches. The !emporary ditches 

could be c u t  a t  relatively small elevations abilve the actual working f i l l  
elevation w i t h  subsequent covering over and cutting of new ditches a s  the 
f i l l  proceeds. Temporary conduit systems could be used t o  bring the 
intercepted' flow t o  the stream level. The final perimeter channel and 
out le t  structure a s  described would be bu i l t  a t  the l a s t  stage of hollow 
development rather than a t  the f i r s t  stage. Subsequent working area run- 
off volumes could a1 so be reduced w i t h  an optimized design. The design 
a s  described i s  consistent w i t h  Phase Zero engineering of the waste man- 
agement system. 

Postclosure System. The maximum f i l l  elevation f o r  Hollows 1 ,  2, and 3 
. - 

i s  620 f ee t ;  and f o r  Hollow 4, 600 feet.  ' Be,Forc each hollow i s  f i l l e d ,  a 
diversion channel i s  constructed around the periphery of the hollow a t  
the maximum elevation to  be f i l l e d ,  which extends over the en t i re  final 
placement areao 

These channels catch a l l  runoff above the maximum f i l l  elevation and 
divert  the runoff away from the working area. When a hollow i s  prepared 
f o r  f inal  closure, the cover material over the f i l l  i s  graded such tha t  
runoff from t h i s  area i s  a1 so diverted t o  the col lector  channel. The 
final closure condition i s  the maximum flow design case f o r  the drainage 
channels. The rational formula was used to  estimate peak flow rates f o r  
I 

each channel, using the respective drainage areas and flow length. The 
resulting 10-year design .flow f o r  Hollows 1, 2, and 3 i s  130 c f s  f o r  each 
channel. The channel s f o r  Hollow 4 have a 70 c f s  design capacity. 



The peripheral channels f o r  the larger  hollows are i n  two different  
sections, a s  shown i n  Figure 7. The smaller section runs f o r  half the 
total  1 ength and i s  designed f o r  70 c f s  peak flow; the 1 arger section i s  
in the lower half of the channel s. The side slopes are  1 ined while the 
channel bottom i s  gravel lined. The upper channel has a normal depth of 
4.0 f ee t ;  the lower channels have a normal depth of 4.25 feet .  The total  

elevation change from the upper t o  the 1 ower end of the canal i s 
approximately four f e e t  f o r  the longer hollows. Hollow 4 requires only a 
single channel equivalent t o  the upstream section. 

Table 10 gives the lengths of drainage channel required fo r  each hollow. 
The collected runoff a t  elevation 620 must be 1 owered t o  the natural 
channel a t  about elevation 420. For t h i s  purpose, a terminal structure 
i s  used, a s  shown in Figure 7. The structure uses a concrete i n l e t  
transit ion t o  a 48-inch pipe. To minimize length requirements the pipes 
will be 1 aid on slopes varying from 15 t o  20 p e ~ e n t .  The h i g h  e x i t  
velocity will be dissipated a t  a baffled energy dissipator structure on 
the downstream end. A rip-rap apron i s  provided downstream of the energy 

dissipator. Hollows 1,  2, and 3 will each have two structures l i ke  the 
one i n  Figure 7, one a t  e i ther  end,. where the perimeter channel ; * 

terminates a t  the final f i l l  front face. Hollow 4 a1 so has two similar 
structures using a 42-inch pipe. 

Interim Runoff Control System. Runoff from the portion of the hollow 
where active f i l l i n g  i s  taking place i s  collected and diverted back t o  
the plant f o r  treatment. Nonhazardous f i l l  i s  placed i n  stages which use 
only a portion of the hollow area; thus the interim control system 
col lec ts  runoff only from a particular working area. 
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TABLE 1 0 

SURFACE RUNOFF DIVERSION CHANNELS 

Hol 1 ow Section Length, 
f t  

Up st  ream 

7,300 

9,000 

Downstream 

7,300 

9,000 

As each stage of f i l l  i s  developed, a ser ies  of transverse runoff collec- 
t ion channels i s  placed on the front face of the f i l l .  As f i l l  i s  
placed, i t  i s  sloped such that  runoff i s  directed toward the front face. 
The uppermost channel co l lec ts  the runoff and diverts  i t  t o  a col lector  
pipe a t  the edge of the front face. The area of each active working area 
i s  about 100 acres. A 10-year 24-hour equivalent runoff hydrograph was 
developed using the methods of Reference 7. The resulting peak flow i s  
180 c f s  w i t h  a net volume of 13.8 acre-feet. The channel has a base 
w i d t h  of 6 fee t ,  side slopes of 1 :1, and a design flow depth of 4.5 feet .  

The channels terminate a t  an i n l e t  structure similar t o  a storm sewer 
in le t .  The i n l e t  drains to  a 60-inch col lector  pipe which runs down the 
face of the f i l l .  The col lector  pipe continues t o  the leachate 1 i f t  sta- 
t ion pond where i t  discharges via a baffled energy dissipator structure. 
The col lector  pipe i s  b u i l t  up of concrete sections and continues t o  

increase.in length a s  f i l l  layers are  added. Additional in l e t s  are  added 
when required. The col lector  pipe below the working area can be l a id  
pr ior  t o  i n i t i a l  f i l l i n g  operations; and the same col lector  can be used 
f o r  subsequent f i l l  sections developed i n  the same hollow. The 1 eachate 
l i f t  pond col lects  the working area runoff and has sufficient capacity to  

/ 

contain the 10-year 24-hour runoff. The runoff enters one end of the 



pond; the pump structure i s  located a t  the opposite end. T h i s  arrange- 
ment provides a mean detention time of 21 hours f o r  settlement of solids 
contained i n  the working area runoff. Cleaning of the pond i s  necessary 
periodical ly. 

The working face runoff volume could be reduced by reverse sloping of the 

working f i l l  so tha t  elevations decrease from front face of f i l l  toward 
hollow sides. f h i  s reverse slope will allow precipitation t o  pond on the 

f i l l ,  thus reducing both voiumes aiid peak runof f  f lews; t~uwever., the 
leachate flow quantity will increase. Phase Zero engineering has not 
attempted t o  optimize the interim runoff design system. 

2.3.7 Access Road 

A 3-mile gravel road w i t h  oil-treated surface runs from the plant area t o  . 

the di sposal s i t e  and into the s i te .  Because sol i d  waste i s  transported 
by trucks a s  large a s  85-ton-capacity off-road haulers, which are  about 
16 fee t  wide, a 45-foot wide road i s  provided f o r  two-lane traffic. A 

typical road cross-section i s  shown i.n FiguiP 8. The route shown i n  

Figure 1 was selected w i t h  the aim of limiting overall road grades t o  
approximately ten  percent o r  less.  

2.3.8 Equipme.nt Requi rements 

Three types of equipment are  required t o  prepare the disposal s i t e ;  move, 
place, compact, and grade the waste; move, place, and grade cover so i l ;  
and prepare and maintain roads. They are descri bed be1 ow. A1 1 the 
equipment i s  sized f o r  daylight operation, assuming one eight-hour s h i f t  
per day. 

Wheeled Loaders. Loaders move sol i d  waste from the dumping area t o  the 
active landfi l l  i ng area, an estimated distance of 500 feet.  The total  
quantity of waste moved i s approximately 11,500 TPD. They a1 so move 
1 iner material, gravel and cover soil  as  necessary. The loader s ize 



selected i s  the 40,500 1 b capacity. Sizing i s  based on ca te rp i i l a r  
Model 992C. S ix  units a re  estimated t o  be required, including spares. 

The need f o r  wheeled 1 oaders may be significantly reduced i f  art iculated 
4-wheel-drive off-road haulers are  able t o  haul waste onto the working 
face i t s e l f .  Further s i t e  and material definit ion are necessary before 
tha t  can be determined. 

Track Dozers. Dozers place and grade the waste i n  the 1 andfil l  and do 
some compaction. They prepare and grade the surface and a1 s o  place and 
compact cover-soil on the completed sections. The dozers hand1 e approxi- 
mately 1,500 cubic yards of waste per hour. T h i s  dozer size was selected 
on the basis of an estimated u n i t  production of 480 cubic yards per hour. 
SSz.irly i s  Lld~ed U ~ I  Cdleryillar Model BIO. Four unlts are  provided, 

including spares. 

Motor Graders. Graders are used t o  prepare and maintain access roads t o  
and w i t h i n  the landfi l l  s i te .  They may a1 so be used fo r  final grading, of 
the completed 1 andfil l  sections. The grader s ize  selected i s  based on , . . 

Caterpillar Model 126. Two units are  provided, including spares. 

Other Equipment. Mdtori zed o r  towed compactors may be necessary depend- 
ing on the actual compactabil i t y  of the waste. 

Other Faci l i t ies .  Security fencing w i t h  a vehicle access gate i s  pro- 
vided t o  1 imit unauthorized access t o  the disposal s i te .  

A n  equipment-servicing and maintenance area i s  1 ocated a t  the s i te .  

Specific f a c i l i t i e s  include a refueling station, limited equipment 
maintenance and repair b u i l d i n g ,  personnel parking and res t  f a c i l i t i e s ,  

and equipment parking area. T h i s  service and maintenance area i s  f o r  
both the collection trucks and the landfi l l  equipment. An area of 
approximately 40,000 square fee t  i s  reserved fo r  t h i s  purpose, as  shown 
i n  Figure 6. 
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2.4 Hazardous Waste Collection 

2.4.1 Service 

Hazardous waste i s co l l  ected separately from Stack Gas Scrubbi ng 
(Plant  35) and Sewers and Wastewater Treatment (Plant  34) and transported 
t o  the separate hazardous waste disposal s i t e .  The 1 ocations of the  
sourxes a re  shown i n  Figure 4. 

Daily .toll ection, assumed t o  occur during each 8-hour s h i f t ,  minimizes 
onsi t e  storage requirements. 

2.4.2 Transportation 

Collection trucks transport  the waste from the sources t o  the  disposal 
s i t e ,  a distance of approximately two miles. Each vehicle makes mu1 t i p l e  . - 

trips t o  the  s i t e  each day. The in ten t  i s  t h a t  these trucks transport  
only hazardous waste; One s i ze  and type of truck i s  suf f ic ien t  f o r  
hazardous waste collection. Off-road rear-dump haulers a re  selected t o  
transport  the  wastewater treatment f i l t e r  cake and s a l t s  and the  FGD 
su l fa te  by-product, which has suf f ic ien t  moisture f o r  haul ing  i n  open-top 
trucks. The to ta l  quantity transported dai ly  i s  approximately 230 tons. 
The truck s i z e  selected i s  40-tons. Two trucks a r e  provided, including 
one spare. 

Two truckloads a day of nonhazardous coal refuse are  a l so  transported t o  
the  hazardous disposal s i t e .  The trucks used a r e  the  85-ton offroad 
haulers described i n  Section 2.2, Nonhazardous Waste Collection. 

2.5 Hazardous Waste D i  sposal 

2.5.1 S i t e  Selection 

Hazardous so l id  waste i s  disposed of i n  a l and f i l l  designed t o  accept 
i t .  The d i  sposal s i t e  selected f o r  t h i  s study i s  due e a s t  of the  plant  



s i t e  and adjacent  t o  the  nonhazardous disposal s i t e  i n  a ho l low .o f  t h e  

Town Creek watershed as shown i n  F igure  1. The area was selected f o r  t he  

reasons t h a t  fo l low.  

Capacity. The s i t e  has s u f f i c i e n t  capac i ty  t o  accommodate t h e  combined 
hazardous waste and coal refuse, as described i n  Sect ion 1.0, 

Int roduct ion,  over  the  40-year planning period. Ava i lab le  volume as a 

func t i on  of e l e v a t i o n  i s  shown i n  Figure 9. For  comparison, the t o t a l  
7 waste volume f o r  40 years  i s  7.9 x 10 c~rh ic  feet .  Bicposal s i t e  

volumes are based on p lanimeter  measurements o f  U.S. Geological Survey 

Topographic Maps o f  the  area, as described i n  Chapter I V .  The lowest  

e l e v a t i o n  used i n  c a l c u l a t i n g  volumes was 440 fee t ,  which i s  we l l  above 

t h e  100-year f l o o d  zone o f  approximately 41 0 feet .  The f r o n t  face s l  ope 

assumed was 17 percent  (one v e r t i c a l  t o  s i x  ho r i zon ta l ) .  

Proximi ty  t o  P lant  Si te.  The. selected disposal s i t e  i s  nearby, a t  an 

average one-way haul ing d is tance of about two miles, b u t  i s  no t  on t h e  

p l a n t  s i t e .  

I so la t i on .  The s i t e  i s  away from p u b l i c  rbads and inhab i ted  areas. 

Furthermore, i t  i s  p b s i c a l l y  separated f r o m  the  nonhazardous 'disposal 

s i t e ,  and has a separate access road t o  ensure t h a t  hazardous and non- 

hazardous d i  sposal s a re  no t  mixed. 

2.5.2 S i t e  Character i  s t i c s  

The general 1 oca t ion  and c l i m a t i c  cond i t i ons  o f  t he  hazardous s i t e  are 

s i m i l a r  t o  those described fnr the  nonhazardous s i t e  i n  Sect ion 2.3, 

Nonhazardous Waste D i  sposal. 

Hydrology. Hydrology i s  n o t  an important  considerat ion, because the  

f l o o d  zone e levat ion ,  410 fee t ,  i s  s i g n i f i c a n t l y  lower  than t h e  actual  

waste d isposal  area e levat ions  o f  440 f e e t  and higher. 





Land Features. Surface and subsurface conditions i n  the hazardous solid 
waste d i  sposal area a re  assumed t o  be similar t o  those in the nonhazard- 
ous area a s  discussed previously. A' comprehensive geotechnical i nvesti- 
gation i s  necessary i n  a l a t e r  phase'of the project t o  develop specific 
design information related t o  s i t e  geology, groundwater level and other 
appropriate engi neeri ng characteri sti c s  of the subsurface soi 1 s. 

Based on the preliminary geotechnical studies performed a t  the nonhazard- 

ous s i t e ,  subsurface conditions i n  the hazardous waste disposal area are  
assumed t o  consis t  of approximately 25 f ee t  of soil  overlying l igh t  gray, 
fossi l  iferous 1 imestone. The upper sofl s are  assumed to vary from fine- 
grained s i l t s  and clays t o  mostly clayey sand. A t h i n  mantle of s i l t y  

clays and clayey s i l t s  ranging from 1 to  5 f ee t  i n  thickness i s  believed 
t o  over1 i e  the bedrock. Groundwater i s assumed t o  occur a t  shall ow 
depths w i t h i n  the f l a t  portions of Town Creek. 

2.5.3 S i t e  Preparation 

S i t e  preparation includes clearing, grubbing, grading, and compacting the 
surface soil  s, and instal  1 i ng 1 iners.  and 1 eachate drainage equipment. 
Preparation of a par t icular  section of the landfi l l  i s  shown i n  

F i g u r e  10. Clearing and grading w i l l  ensure tha t  the l i n e r  adheres t o  
the side slopes of the hollows and tha t  there i s  sufficient.  slope f o r  
leachate drainage. Soil compaction will help ensure the integri ty  of the 
1 iner. 

E 

A double-wal led impervious 1 iner, including a 3-foot minimum thickness of 
clay over a sand protected synthetic l iner  i s  used to  protect the ground- 
water from landfi l l  leachate. Reference 3 indicates that clay of 10'~ 

cm/s permeability i s  available near the s i t e .  The quantity available i s  
unknown a t  present. 
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C l  e a r i  ng, Grubbing, and Removal of Top Soi 1.  About one t o  two f e e t  of 
mater ia l  i s  removed i n  the disposal  s i t e  i n  o r d e r  t o  c l e a r  the vege ta t ion  
and remove the topso i l .  Wooded a r e a s  r equ i r e  the removal of  stumps and 
m o t s .  

Treatment of  Water Springs,  Cavi t ies ,  o r  o t h e r  Adverse Ground 
Conditions.  Disposal on a w  water  spr ings ,  rock c a v i t i e s ,  o r  o t h e r  

adverse ground cond i t i ons  will be s tud ied  i n  d e t a i l  i n  the design phase 
of the project. S p e c i f i c  engineer ing s o l u t i o n s  will be developed and 
i ncorporated a s  'requi red. 

Benching i n t o  Sloping Ground. On s loping ground, a t  the grades  s t e e p e r  
than  1 7  p e r r e n t  ( s i x  horizontal  t o  one v e r t i c a l )  the ground su r f ace  i s  
benched f o r  placement of a l l  compacted f i l l s  ( inc lud ing  c l a y  l i n e r  and 
dra inage  l a y e r s )  i n  o r d e r  t o  maintain 1 a t e r a l  s t a b i l i t y .  

Construct ion of  Per imeter  Drainage Channel s.. Water runoff from t h e  
s l o p e s  surrounding the hazardous waste d i sposa l  a r e a  i s  in t e r cep t ed  and 
d i v e r t e d  by l i n e d  perimeter dra inage  channels. The d e t a i l s  of d ra inage  
m u t i  ng a r e  d i scussed  i n  d e t a i l  i n  Sec t ion '  2.5.7, Runoff Control. 

Placement of Combination Liner. The e n t i r e  bottom and s i d e s  of the a r e a  
t o  be f i l l e d  w i t h  hazardous waste a r e  1 ined w i t h  a doubl e-walled imperv- 
i o u s  1 iner. The 1 i n e r  c o n s i s t s  of a sandwich of mater ia l s ,  i ncorporat- 
i n g  both a na tura l  l i n e r  and a membrane l i n e r ,  a s  shown i n  Figure 10. 
The sandwich c o n s i s t s  of the following (from top  t o  bottom) : a 1 eachate  
c o l l e c t i o n  system (minimum 36 inches  of gravel and sand) ;  a c l a y  l i n e r  
(minimum 3 f e e t  t h i c k ,  maximum 1 ~ - ~ c m / s  permeabi l i ty ) ;  minimum 6 inches  

of  c l e a n  sand; a synthetic-membrane 1 i n e r ;  minimum 6 inches  of c l ean  
sand; and a leakage d e t e c t i o n  system. I t  i s  a n t i c i p a t e d  t h a t  t h e  c l a y  
mater ia l  i s  a v a i l a b l e  from the sou r r e s  1 i s t e d  i n  Sec t ion  2.3.2, S i t e  
Prepara t ion  under Nonhazardous Waste Disposal. The 1 i n e r  materi  a1 i s  



placed i n t h i  n 1 ayers and thoroughly compacted. Pl acement moisture 
content and densi ty requi rements w i  11 be devel oped by 1 aboratory t e s t i  ng 
of the actual soil  t o  be used f o r  the l iner .  

Drainage Layer. A graded drainage layer  w i t h  a total  thickness of 
36 inches i s  placed on top of the compacted clay l i n e r  t o  provide 
leachate drainage both from the sides of the hollow to  the center and 
downstream t o  the leachate collection point. A sand 1 ayer i s  placed on 

top of the gravel layers to  protect the gravel from plugging w i t h  land- 
f i l l e d  material. Perforated leachate collection piping along the thalwegs 

of the hollow transports the leachate t o  the downstream collection point. 
A one foot thick 1 ayer of gravel i s  a1 so placed on top of the compacted 

subgrade f o r  leakage detection a s  shown i n  Figure 10. 

The design described i n  the g ~ c e e d i n g  pangraph !'s based o n  RCRA regu- 
la t ions,  Section 250.45.2, which specifies minimum thicknesses of 
12 inches and 6 inches f o r  the drainage layer and leakage detection 
1 ayer, respectively. The drainage and 1 eak detection 1 ayer thicknesses 
f o r  the Phase Zero study have been conservatively selected and will be 
engineered t o  meet applicable regulatory requi rements i n  the next phase 
of the project. 

Constyction of Soil-Cement Dikes. Each holl ow will be f i l l  ed from 
upstream t o  downstream i n  two stages. A s t a r t e r  dike of compacted soil  - 
cement will be constructed a t  the toe of each of the f i l l  stages. The 
soil-cement dikes a re  anticipated to  be about 40 f e e t  wide a t  the top and 
about 20 f e e t  h i g h  a t  the center. Other aspects of dike design and use 
are  the same a s  were discussed i n  Section 2.3.2, S i t e  Preparation under 
Nonhazardous Waste D i  sposal . 



2.5.4 Ma te r i  a1 Pl acement 

Each hollow will be developed i n  two phases. Surface preparation, 
material placement t o  the' f inal contour, and final covering and seedi ng 

will begin i n  the upstream portion and proceed downstream. 

The material placement method i s  shown Jn Figure 10. S tar te r  dikes a re  
instal  led t o  a s s i s t  i n  material s t ab i l i t y  and provide access across the 
face of the f i l l .  The general sequence of events i s  a s  follows: 

Pl ace 1 eakage detection .layer, combination 1 i ner, 
and drainage layer . 

Construct dike 

Mix and place material i n  roughly horizontal 1 ayers, 
approximately 9 inches thick; then compact 

Continue materi a1 placement while maintaining a 
working face slope of 1 7  percent ( s ix  horizontal t o  
one vertical)  t o  reach final elevation 

Construct 40 foot wide benches a t  vertical intervals 
not exceeding 20 fee t  

Apply cover-material and seed 

Construct next dike 

Intermediate cover materi a1 i s  applied t o  the active 1 andfill ing  surface 
as  required t o  prevent significant quantit ies of soluble material from 
being 1 eached by d i rec t  precipitation. The frequency of covering depends 
on material properties and local cl imatic conditions. After the f i r s t  
phase reaches the final elevation, the surface i s  sealed w i t h  a clay cap .. 

of 2-foot minimum thickness to  minimize inf i l t ra t ion.  The surface is  
then covered w i t h  1 foot 'of top soil  and seeded t o  minimize erosion and 
graded to  a slope of approximately 2 percent t o  enhance runoff. The 
second phase then begins until i t  also reaches final elevation. In t h i s  
manner, the hollow i s  f i l l e d  t o  i t s  final elevation. 



2.5.5 S i t e  Development 

Development of the hazardous waste disposal s i t e  f o r  the 5-, 20-, and 
40-year planning periods is shown on Figures 1,  2, and 3. The contour a t  
an elevation of 580 f e e t  corresponds to  40-year development. The 
percentages f i l l e d  during the 5- and 20-year periods a re  13 percent and 
50 percent, respectively. 

The s i t e  has a capacity significantly l a g e r  than will be used during the 
40-year planning period tha t  could be used f o r  nonhazardous waste 
d i  sposal i n emergencies. 

2.5.6 Leac hate Management 

Leachate and surface runoff from the active f i l l i n g  area are  collected 
and returned t o  the plant area. Runoff from areas above the maximum f i l l  
elevation an4 runoff a f t e r  closure of the f i l l  are collected in peri- 
pheral channel s and diverted to  natural drainage. 

The leachate system i s  conceptually similar t o  tha t  of the nonhazardous 
s i t e  and consists of a gravel drainage layer, perforated coll ector pipe, 
solid wall t ransfer  pipe, leachate pond, and gravity flow return pipe. 

Leachate Quantities. The quantity of leachate was estimated by the pro- 
cedures dcscribcd ,fur. the noiihazardous f i l l  amas. The rnaxii~lu~i~ expected 
leachate generation for. the ultlmate development area of 59 acres i s  
90 GPM. The average annual 1 eachate generation i s  expected t o  be about 
20 GPM. 

Leachate Coll ection System. The overall 1 eachate coll  ection system i s 
shown i n  Figure 10. beachate i s  collected by a gravel layer placed 
direct ly  above the clay 1 iner  t o  provide a high permeabil i t y  flow path t o  
the perforated col lector  pipes. The 8-inch pipes a re  la id  i n  parallel 



t o  assure redundancy in the  co l l ec to r  system. The regular. sol id  .wall 

pipe returning t o  the  plant area i s  a s ingle  l ine .  

The leachate co l l ec to r  system drains  by gravity d i r ec t l y  t o  the  plant  
area i n  a 12-inch pipe sized t o  accommodate both leachate and outflow 

from the interim runoff surge at tenuation pond. 

Table 11 provides a l i s t  of components required f o r  the hazardous area 

Seachate col lec t ion system and runoff attenuation pond. 

TABLE 11 

LEACHATE COLLECTION AND RUNOFF SURGE POND 

I tem Size Quan t i t y  Remarks 

Perforated 8-inch 4,800 f t  Pipes a re  l a i d  para l le l  
pipe 

Normal pipe 12-inch 12,000 f t  Single pipe 

Storm surge 180 f t  x 280 f t  1 240,000 f t 3  capacity 
pond 

Runoff control f o r  the hazardous area i s  controlled during the  interim 
f i l l i n g  operation and the postclosure s i tua t ion .  The runoff design 

. . 

c r i t e r i on  used f o r  Phase Zero engineering i s  the 10-year r a i n f a l l  event. 
. Events of greater  magnitude wil l  r e s u l t  i n  sp i l lage  of working area 

runoff in to  the natural drainage system. Depending on regulatory 
requirements, a design event of 25- t o  100-year frequency may be chosen 

a s  the  design c r i t e r i on  i n  the next phase of engineering. 

Postcl osure System. The maximum f i 11 elevation f o r  the  hazardous storage 

area is  580 f ee t .  A peripheral diversion'channel is  i n i t i a l l y  con- 

structed around the area as  i n  nonhazardous area development. The 



. . 

d ivers ion minimizes runo f f  i n  the working f i l l  area and d i x h a r y e s  

surface runo f f  a f t e r  closure. 

Supposing a 10-year design storm, a 106 c f s  peak f l ow  resu l t s  f o r  the 

maximum drainage areas. The peripheral canal s f o r  t h i s  area are 

trapezoidal i n  sect ion w i t h  a 1 :1 s ide slope and a 5-foot bottom width. 

The side slopes are 1 ined, and the bottom i s  gravel. Normal depth i n '  the 

channel s f o r  the design f l ow  i s  approximately f o u r  feet. The t o t a l  

l eng th  o f  channel required i s  5,000 feet. 

The co l lec ted  runo f f  i s  1 owered from e levat ion 580 t o  e levat ion 440 using 

a terminal s t ruc ture  and energy d i ss i pa to r  s i m i l a r  t o  t h a t  shown i n  

Figure 7. 

In te r im Runoff Control. The f i l l i n g  operation f o r  hazardous waste w i l l  

be done i n  two stages, as i n  the nonhazardous area f i l l .  The f r o n t  face 

o f  the f i l l  w i l l  be b u i l t  up and a ser ies  o f  transverse canals placed 

across t h i s  face. The i n te r im  hazardous runof f  c o l l e c t i o n  system w i l l  

funct ion i n  the same manner as t h a t  f o r  the nonhazardous area. 

There are about 40 acres i n  each o f  the ac t i ve  working areas. The re la -  

t i v e l y  steep slope and short f l ow  path .of the area r e s u l t  i n  computed 

peak f lows o f  175 c f s  f o r  the 10-year design storm. In te r im runoff 

col lector-  p ipe  dr~d  i n l e t s  are placed i n  the f i l l  and extended as 

described f o r  the nonhazardous area. 

* 

The i nte r i  m runo f f  co l  1 ec to r  terminates a t  the runoff surge at tenuat ion pond, 

which i s  sized t o  contain the 10-year 24-hour runo f f  volume of 

240,000 cubic feet .  This pond i s  approximately 180 f e e t  by 270 feet ,  

w i t h  an operating depth o f  6 f e e t  and t o t a l  depth o f  8 feet. Outflow 

from the s e t t l i n g  pond i s  through a p ipe ou t le t ,  which t i e s  i n t o  the 

12-inch leachate re tu rn  pipe.. The design f low ra te  from the s e t t l i  ng 

pond i s "  cfs. This arrangement provides a mean detent ion t ime o f  



7.5 hours f o r  settlement of sol i d s  from the  working area runoff. Peri- 
odic clean-out of deposited sol i d s  will be necessary. 

2.5.8 Moni tor i  ng We1 1 s 

Wells wil l  be d r i l l e d  hydraulically upgrade and downgrade from the  s i t e  
f o r  use i n  moni t o r i  ng groundwater qual i t y  a t  the  hazardous waste disposal 
s i t e .  Monitoring p r io r  t o  waste placement i s  suggested t o  provide back- 

. ground data on groundwater conditions. Proposed U.S. EPA regulations f o r  
groundwater qual i t y  monitoring a t  hazardous waste 1 and disposal f a c i l i -  
t i e s  require a s  a minimum of one well hydraulically upgradient of the 
s i t e ,  three  wells  hydraulfcally downgradient a t  the  s i t e  boundary, and 
three  we1 1 s bdrau l  ica l  l y  downgradient from the s i t e  boundary 
(Reference 10). 

The number of wells, t h e i r  1 ocation, and the  frequency of sampling will 

be determined i n  l a t e r  phases of the project  when subsurface conditions 
and regulatory requiements a re  known. 

2.5;9 Access Road 

A dedicated access road approximately a mile long runs between the  plant  
area and the  disposal s i t e .  The road handles two-lane t r a f f i c  of 40-ton 
o r  85-ton ,capacity off-road haulers. Because the  1 arger vehicles a re  

16  f e e t  wide, the  road w i d t h  i s  45 fee t .  The suggested route shown i n  

Figure 1 minimizes elevation changes and' 1 imi t s  road grades t o  approxi- 

mately 10 percent o r  l ess .  

A typical section f o r  the  hazardous s i t e  access road i s  shown i n  

Figure 8. The road and drainage di tches  a re  underlain by a clay 1 i ne r  
three  f e e t  thick. As an a1 ternat ive  t o  the clay 1 iner,  a synthetic 1 i ne r  
can a1 so be considered. The di tches  col l  e c t  potential l y  contaminated 
surface runoff, which can be returned t o  the f a c i l i t y  wastewater 
treatment plant  i f  necessary. 



. .  . 
2.5.1 0 Equipment Requirements 

Equipment i s  required a t  the disposal s i t e  to: prepare the s i t e ;  move, 
place, compact, and grade the waste; move, place, and .grade cover-clay 
and so i l ;  and prepare and maintain roads. Three types of equipment a re  
provided, as  described be1 ow. 

Wheeled Loaders. Loaders move solid waste an estimated distance of 
500 f e e t  from the dumping area t o  the active landfi l l  i ng area. Loaders 
a1 so move clay, gravel, and cover soil  a s  necessary. The total  quantity 
of waste moved i s  approximately 390 TPD. The 1 oader s ize selected i s  
3,800 1 b capacity. One u n l t  i s  estimated t o  be required; backup i s  

available a t  the nonhazardous s i te .  Sizing i s  based on Caterpillar 
Model 91 0. 

Track Dozers. Dozers place the waste i n  the 1 and f i l l  and do some 
compaction. They prepare and grade . the surface and al so place and 
compact cover-soil on the completed sections, hand1 i ng approximately 
50 cubic yards of waste per hour. The dozer s ize selected i s  one which 
will produce up t o  100 cubic yards per hour. One u n i t  i s  provided; 
backup i s  available a t  the nonhazardous s i te .  

Motor Graders. Graders are used t o  prepam and maintain the temporary 
access roods t o  and w . i . L h i r ~  the landfl l l  s i te .  'They may a1 so be uied t~ 
f inal  grade the completed landfi l l  sections. The grader s i ze  selected i s  
based on Caterpillar Model 126. One u n i t  i s  provided; backup i s  avail - 
able a t  the nonhazardous s i te .  

Other Equipment. ' Motorized o r  towed compactors may be necessary depend- 
i ng on the actual compactabil i t y  of the waste. 

Other Faci l i t ies .  Security fencing w i t h  a vehicle access gate i s  pro- 
vided t o  limit unauthorized access t o  the disposal s i t e .  Equipment 



s e r v i c i n g  and maintenance a re  p rov ided  a t  t h e  nonhazardous d isposa l  s i t e  

as descr ibed i n  Sect ion 2.3.8, Equipment Requirements, under Nonhazardous 

Waste Disposal .  
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3.0 EQUIPMENT L I S T  

Due to the nature of Landfill ( P l a n t  441, no equipment l i s t  i s  

requ i red. 





4.0 DATA SHEETS AND SKETCHES 

Due t o  the nature o f  Landfill (P lant  441, no data sheets are required. 





5.0 DRAWINGS. 

Due t o  the nature of Landf i l l  (Pl ant  441, no drawings a r e  required. 
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