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REPORT V
VOLUME 4

INTRODUCT ION

Report V, Volume 4 provides descriptions, data, and drawings
pertaining to Instrument and Plant Air Systems (Plant 36),
Telecommunication Systems (Plant 37), Inert Gas Systems (Plant 38),
Purge and Flush 0i1 Systems (Plant 39), Site Development and Roads
(P1ant 40), Buildings (Plant 41), Solid Waste Management (Plant 42),
and Landfill (Plant 44). '

Instrument and Plant Air Systems (Plant 36) includes all equipment and
piping necessary to supply instrument and utility air to the process
plants and offsite facilities.

Telecommunication Systems (Plant 37) includes the equipment and wiring
for: communication throughout the facility; communication between
plant data processing systems and offsite computing facilities;
communication with transportation carriers.

Inert Gas Systems (Plant 38) provides high purity and low purity
nitrogen streams for plant startup and normal operation.

Purge and Flush 011 Systems (Plant 39) provides purge and flush oils
to various plants.

Site Development and Roads (Plant 40) provides site leveling, the
addition of roads, fencing, and drainage, and the placement of fills,
pilings, footings, and foundations for plants.

Buildings (Plant 41) provides buildings for equipment and for
personnel, including utilities, lighting, sanitary facilities,
heating, air conditioning, and ventilation.



Solid Waste Management (Plant 42) identifies, characterizes,
segregates, and transports the various types of solid wastes to either
Landfill (Plant 44) or outside disposal sites.

Landfill (Plant 44) provides disposal of both nonhazardous and
hazardous solid wastes.

The following information is included (as applicable) for each of the
eight plants described in this volume:

° A description of the plant's design, including
utility balance and process flow diagrams.

) An equipment 1ist, including item numbers and
descriptions.

° Data sheets and sketches for major plant components.

. Pertinent engineering drawings.

At the end of this volume is an appendix which contains:

o An overall site plan showing the locations of all
plants.
) The symbols and 1egend for the piping and 1nstrument

diagrams 1nc1uded in this Volume.
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PLANT 36 INSTRUMENT-AND PLANT AIR SYSTEMS -

1.0 INTRODUCTION

The system includes all equipment and piping necessary to supply
instrument and utility air to the process plants and offsite facili-
ties. Distribution piping is 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 utility air is dry, oil-free and dirt-free at the fol-
lowing design conditions:

° Pressure = 100 psig
° Temperature = 100°F
° Dew point =‘-40°F
° Ambient air summer dry bulb-temperature, 96°F
° Ambient air summer wet bulb temperature, 78°F
. ) Ambient air winter temperature, -10°F
° Ambient air extreme temperatures, -16°F and 108°F

The system consists of three packaged air compressors, two operating
and one spare, to supply the requirement of 8,000 inlet scfm. Auxil-
iary equipment such as filters, knockout drums, air dryer packages,
filters and air coolers are included. '

2.2 Plant Description

2.2.1 Air Compressor Unit

The compressors supply 4,000 scfm each, at 125 psig discharge pres-
sure. The three compressor packages include the following:

° Interstage coolers

° After-coolers to keep the air in the design tempera-
ture range (100°F)

° Interconnecting piping between the stages

2-1



2.2.2 Knockout Drum

Condensed residual moisture is removed for all three compressors by
one common knockout drum. This knockout is designed for 155 psig at
300°F.

2.2.3 Air Dryer Package

Two air dryer packages are provided. One package is a complete spare.
Each dryer package provides for the full design flow of 8,000 inlet
scfm and for 150 psig. A filter, included in the air dryer package,
guards against dessicant breakthrough.

2.2.4 Distribution System

Individual plant and main air distribution headers providing instru-
‘ment and utility air are included in Interconnecting Piping (Plant 21).

2.2.5 Controls

The air compressor system and air dryer package are fully automatic
with the fo]]owihg control features:
9 Surge control with excess air vented to atmosphere
0 Dewpoint control by moisture analyzer and instrumen-
tation to energize the reactivation process for the -
desiccant bed

° Automatic startup of the standby unit in case of Tow
pressure in the header
2.2.6 Noise

Noise emission by the air compressor is an accordance with OSHA
standards.



2.3 Utility Balance

Electricity, kW

Condition

Operating

Consumed

1,526
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Equipment List
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MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

36

J6C-101A

36C-1018

36i-101A

36{:- 1018

361-101C

36V-102A

36v-1028

ITEM DESCRIPTION
INSTRUMENT AIR AND
PLANT AIR SYSTEM

AIR K.O. DRUM
AIR K.O. DRUM

PLANT AIR COMPRESSOR
PACKAGE

PLANT AIR COMPRESSOR
PACKAGE

PLANT AIR COMPRESSOR
PACKAGE '

AIR DRYER PACKAGE

AIR DRYER PACKAGE

THE BRECKINRIDGE PROJECT

MAJOR EQUIPMENY LIST-14222

316

000000
NA

000000
NA

000000
NA

000000
NA

Q00000
NA

000000
NA

000000
NA

000000
NA



Data Sheets
and Sketches




4,1 Data Sheets for Columns and Pressure Vessels

36-DS-C-001: Knock-out Drum - Plant Air Supply (36C-101 A, B)
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4.2 Data Sheets for Package Units

36-SP-A-01: Air Dryer Package (36V-102 A, B)
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FORM H-292 7-6b

THE BRZCKINRIDGZ PROJECT

PLAYNT #36

INSTRUMCINT & PLANT AIR

SPECIAL EQUIPMENT DUTY SPECIFICATION

#36-SP-A-01

AIR DRYER PACKAGE 36V-102 A, B
Air dryer

Model R-2 Dual Tower Connection Dryer

Service Conditions:

Gas to be dried: Adr
Flow rate: 8,000 SCFM
Dryer cycle: 8 hours
Absorption: 4 hours
Reactivation:
Heating: 2.75 hours
Cooling: 1.25 hours
Inlet pressure: 125°PSIG
Inlet temperature: 100 F
. o
Due point at operating pressure: =40°F
Pressure loss: 4 PSI
Design Pata:
Pressure vessels ASME code: 150 PSIG
Electrical construction: 4 (GTEMA)

Power circuit:
Control circuit:

Utilities:

Reactivation heat:
Electric (connected load):
Reactivation blower

Lquipment:

Dual tower absorptive dryer:
Connection Size - Inlet and outlet:
Method of control:

460-3-60 Volt-Phase-=CPS
110-1-60 Volt-Phase-CPS

215 ¥
40 HP

NR-2 (Model)

10"
Automatic

1/6/81 |ISSUED FOR_PHAST z=r0 LRI S Uik
ASFI THE BRZCKL-PIDGE PROJLCT AECI JOB MO.  1:22>
U.S.DOET COOPERATIVE AGRTTMZMT NO. DE-FC05-800R20717 4 ON__JAEV]

DUTY SPECIFICATIOH
INSTRIMENT & PLAT AIR 36-5P-4-01 0
SMEET ) OF 2




Desiccant:

Silica Gel: 3775 lbs/tower
Overall dimensions (Approx.): LxWxi 16'-11"x8'-9"x11'-9"
Shipping weight (Approx.): 25,000 1bs

" Manufacturer: Kemp
After Filter:
Hodel GP~146-650

Manufacturer: Dollinger

Prices by: Thorpe Equipment Co.
David Snyder
" Proposal No. A-1298

FORM 293

Duty SPECIFICATION wo._36-RSCA-Ql REV. .0 . SHEET 2 oF =




4.3 Data Sheets for Compressors and Drivers

36-DS-K-101: Instrument and Plant Air (36V-101 A, B, C)
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5.0 DRAWINGS

Due to the nature of Instrument and Plant Air Systems (P1ant 36), no
drawings are included in this section.
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PLANT 37 TELECOMMUNICATION SYSTEMS

1.0 INTRODUCTION

Plant 37 includes the equipment and wiring for communication through-

out the plant and to offsite locations 1inking plant data processing
systems with offsite computing facilities, and for communication with

transportation carriers.

- The following subsystems are included in Plant 37:

° Interconnecting cables, standby emergency power and
grounding

; Computer remote access

° Facsimile

° Fire alamm

o Public address paging

(] Medical .emergency and‘life-signs telemetry

° Intraplant party paging

° Land mobile radio
° Land mobile radio telephone
° Maritime mobile radio

° Radio paging
e Security system

° Telephone, telephone PABX

° Telex
The communication requirements for the three phases of plant develop-

ment, mobilization, construction, and operation vary. The require-
ments for each phase are discussed in the following sections.

1-1



Plant
Design




PLANT 37 TELECOMMUNICATION SYSTEMS

2.0 PLANT DESIGN

2.1 Design Basis

Plant 37, in serving the telecommunications requirements for the ini-
tial phases of mobilization and construction, is designed with suffi-
cjent flexibility to allow for conversion to final plant operation

Master communications central control and monitoring of all subsystems
are provided for the plant operation phase.

Reliability, a prime factor in the design of the plant, is achieved
through the use of solid-state components, factory burn-in of assem-
blies, redundant -assemblies, alternative traffic flow routing and,
where possible, automatic operation.

Maintainability is achieved through modular organization of hardware
assemblies, automatic fault detection and alarm systems, standardiza-
tion of components and procurement sources and a spare inventory based
upon mean-time-between-failure (MTBF) data and repair cycle time.

Flexibility is achieved through the usage of central electronic
switching, shelterized (transportable) facilities, commonality of sub-
assemblies where possible and a system capacity adequate for all three
phases of the development.
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2.2 Plant Description

Table 1 summarizes by plant operational phase the telecommunications
equipment installed.

TABLE 1
TELECOMMUNICATIONS INSTALLATION

Plant Status Phase

Telecommunication Type or System v Mobilization Construction Operation

Battery Plant | | X X
Cable plant, outside (for inter- ) , ‘
connections, grounding, etc.) - X X

Computer remote access terminal
Facsimile X ' X
Fire alarm and public address

paging system, administration building X
Medical life-signs telemetry X X
Paging, intraplant party X
Radio, land mobile, local : X X X
Radio, land mobile, radio :

telephone _ X X
Radio, 1and mobile to railroad

operations X X
Radio, maritime mobile X X
Radio, paging X X
Security system . X X
Telephone (before plant completion,

locally available services are

used during the mobilization phase) X X
Telephone PABX X X

Telex X X X
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2.2.1 Battery Plant

The battery plant supplies standby emergency power to the telephone,
security, land mobile radio and maritime mobile radio systems. It is
maintained in readiness by dual battery chargers.

2.2.2 Outside Cable Plant

The outside cable layout consists of all direct buried telephone
cables and computer cables connecting the jobsite system 34 CPU with
all work stations.

2.2.3 Computer Remote Access Terminal

The terminal is used for gathering data between the jobsite, the
Bechtel design office in Houston, and the Ashland Synthetic Fuels,
Inc. (ASFI1) home office in Kentucky. Computer data terminal circuits
for 1200/2400/4800 baud rates are provided.

The facilities for long distance transmiséion are required on a
24-hour basis during all courses of the project development. The
quality of transmission for the circuits is consistent with the
requirements for interconnection with international circuits.

2.2.4 Facsimile Terminal

The requirements of the facsimile termminal are for transmitting draw-
ings, graphics and pictorial information between the three locations.

2.2.5 Fire Alam and Public Address (PA) System

The system is integrated with the telephone and switching network. It
serves only the administration building.
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2.2.6 Medical Emergency System and Life-signs Telemetry

These are provided in the ambulance, first-aid stations and the medi-
cal building.

2.2.7

Intraplant Page System

This multichannel page party system is installed in all control rooms,

operating equipment rooms, storage, shipping and receiving areas,
flare areas, process areas and substations.

The permanent installation for direct dial telephone also ihcjudes the
following operational areas:

Administration building and central control room
Laboratories

Fire station

First aid unit

Security office

Distributed system control room

Operating equipment room

Substations

Cooling tower

Flare areas

Utility plants

Process areas

Shipping and receiving areas
Maintenance shop

Warehouse
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0 Cafeterias

° Change house

° Gate houses

° Operators shelters

° Switch gear buildings
° Garages

2.2.8 Land Mobile Radio

The 1and mobile radio system includes communication between mobile

units and hand held portable radios as well as with the base stations.

It includes or supplements other systems serving the vehicle mobile

units, plant operatidns and maintenance, fire and safety, security,

the medical emergency system, and communication with railroad
operations.

2.2.9 Local Area Mobile Radio Telephone Service

The radio telephone service is used on an urgent basis to provide
automatically switched mobile radio telephone communications between
site offices, residences and vehicles.

2.2.10 Maritime Mobile

The marine radio system operates between base and barges and towboats.

2.2.11 Radio Paging System

Pocket pager units are used for communication by the radio base sta-
tion to selected personnel during the three phases.
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2.2.12 Security System

This system consists of status and alam reporting systems connected
by multipair cables and is supplemented by land mobile radio and by
video monitoring systems.

2.2.13 Telephone Service

The telephone facilities provide dial switching service to fill the
mobilization task force requirements, and later are expanded to encom-
pass the needs during the construction and operational phases. The
telephone service also allows for 1'ong distance calls to any other
place in the country. Teleconferencing channels are included.

2.2.14 Telephone Switching System

The PABX system switches all interplant communications. In addition,
the system switches construction and operation computer data traffic
and telex and facsimile traffic. It also interconnects direct dial-up
capability to the radio paging system. |

2.2.15 Telex Service

The telex facilities are used to transmit message text between job-
site, engineering design offices and other office locations as
required.
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3.0 EQUIPMENT LIST -

Due to the nature of Telecommunication Systems (Plant 37),‘an
equipment 1ist is not required.
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4.0 Data Sheets and Sketches

Due to the nature of Telecommunication Systems (Plant 37), data
sheets are not required.
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5.0 DRAWINGS
Due to the nature of Telecommunication Systems (Plant 37), no
drawings are required.
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PLANT 38 INERT GAS SYSTEMS

1.0 INTRODUCTION

Two nitrogen streams that are produced in the Oxygen Plant (Plant 15)
are used as inert gas for plant startup as well as normal operation{
The equipment of the Inert Gas System (Plant 38) is phys1ca11y located
within the Plant 15 battery limits.

The high purity (99.99%) nitrogen stream is used for:
° General plant purging

° Bag house blanketing in Coal Drying and Pulverizing
(PTant 1)

¢  Gas and 1iquid driers in Gas Plant (Plant 7)

° Gas driers in Cryrogenic Hydrogen Purification
(Plant 8)

The low purity (97%) nitrogen stream is used for the air slides in the
Plant 1 coal bunkers.

Process Flow Diagram 38-D-B-1 depicts the inert gas system.
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2.1.1

PLANT 38 INERT GAS SYSTEMS

PLANT DESIGN

Design Basis

High-Purity Nitrogen Stream

Purity: 99.99%

Pressure at:

B.L. of Plant 15 100 psig
User B.L. 90 psig

Supplied by Nitrogen Compressor (15K-55) for:

General plant purging 1,200 scfm
Bag house in Plant 1 120 scfm

Supplied by Nitrogen Compressor* (38K-101) for:

Gas drier (Alumina) in Plant 7 12,000 scfm
Liquid drier (Alumina) in Plant 7 5,200 scfm
Gas drier (mol sieves) in Plant 8 11,000 scfm

2.1.2 Low-Purity Nitrogen Stream

Purity: 97%

Supplied by Nitrogen Blower (38K-103) for:

*

*%

Plant 1 air slides at 5 psig 7,060 scfm**

The rated capacity of the compressor is 13,200 scfm. Only one of
the three drier systems will be on cooling cycle at one time so
that the compressor will not be overloaded.

The original estimated nitrogen requirement for the air slides of
the coal bunkers in Plant 1 was 4,600 scfm and the compressor was
rated at 5,060 scfm. The revised nitrogen requirement which has
not been incorporated onto the flow diagram is 7,060 scfm. The
rated capacity of the compressor should be further revised during
the detailed process design stage. The effect of this correction
on the capital estimate will not be significant.
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2.2 Plant Description

Two nitrogen streams are produced in the Oxygen Plant (Plant 15) in
addition to the pr{many product, oxygen which is used in the partial
oxidation gasifier in the Gasification and Purification (Plant 12).
One of the nitrogen streams is a high purity product and the other is
a waste stream of about 97% purity.

Plant 15 includes a Compressor (15K-55) from which high purity nitro-
gen is available at 100 psig; such nitrogen is supplied for general
plant purging in the complex, and also for purging the bag house
-filters in Coal Drying and Pulverizing (Plant 1). Equipment to vapor-
ize nitrogen in suitable quantities, at 100 psig, is also available in
Plant 15.

Located in Plant 15, but bearing Plant 38 designations, are two addi-
tional compressor systems.

One such system consists of a compressor package unit with two com-
pressors (38K-101 A and B), one 0peratin§ and one spare, which supply
high purity nitrogen at 100 psig for regeneration of the dryers in the
Gas Plant (Plant 7) and Cryogenic Hydrogen Purification (Plant 8).
Operation of these units is sequenced to regenerate one bed at a tiﬁe
su Lhat the sizc of the compressor system is minimized.

Another such system, a Blower and spare (38-101 A and B) supplies low
purity nitrogen at 5 psig to air slides in Plant 1 coal bunkers.

2.3 Utility Balance

Electricity, kW

Condition Consumed

Operating 1,386

2-2



DT ——

KCL718 01/18/81 MJ

TE Iy

38C-101 _38E-101A.8B 38K~-101A,8 38K-103R.B 38C=102AR.8B
COMPRESSOR INTERSTAGE HIGH PURITY AIR SLIDES COMPRESSOR INTERSTAGE .
K.0. DRUM COOLER NITROGEN' COMPRESSOR NITROGEN BLOWER K.0. DRUM
! AND SPARE AND SPRRE 4
| NOTE (8) i
H b
‘Q e T m e m e m e e e e — — - = — i
i | i
ri I i
i ! e
i [ 1
T e
| ! e
. ! ANT I -SURGE "
. | ANTI-SURGE CONTROL ! li \
i | CONTROL FC I:
: ( NOTE (5} | .
! ! - -
' X |‘
. . T0 PLANT 7
. : 38C-102 :i 12 5200 OR 12000 SCFM S F5es
X /.E( (1 NoTE (@) NOTE (4) ﬁ A
) L o [ 50 | 7C-165
| 'i NOTE (&)
‘ : TO PLANT 8
1
38C-101 ) o 38E-101 :l ' 11000 SCFM
1 S e NOTE (4) * SIEVES
! I i [ so ]
, i NOTE (§)
, 1 x,'
‘ I . |
| S —
TO PLANT 1 - ! | J .
| 1
8AG HOUSE i : 38K-101 NNF 38K-101 :
- NNF b e o e = oy :
. . ,
T0 PLANTS 6" GENERAL PLANT PURGING 1200 SCFM - §” i 10, PLARTS ovs.
2.19.21,35,39 = T 10,12,17.18.20
1
.
}
ATM l
. NOTE (8) : :
‘ b
; 7.0 W2
TO PLANT 1 127 4600 SCFM 3 -
: ]
AIR SLIDES | : 38K-103A. 8 ki
[5.0] : i
NOTE (&) ; ! :
I )
NOTE (5) I
: N
l
. I:
; PLANT 15 [
{
; i
l !
~, ~N
REFRI- HIGH PURITY NITROGEN AVAILABLE LOW _PURITY
GERATION NITROGEN AT 14,7 PSIA, 100°F NITROGEN
: 99.99% 9% - !
‘ - f
X 15K-55 ! ,
k . i
| A
A
1 —
j A 234,| 1SSUED FOR PHASE 0 ?Is w [ Wi
i NOTES: i & 7'750 ISSUED FOR REVIEW/APPROVAL Py e
; 1. EQUIPMENT ON THIS PFD TO BE LOCATED J wo. [ owre acvions ov e ] sorv. fenonl, 2, [ 250,
t WITHIN PLANT 15 ARER. | [ommares — I
! 2. SCFM AT BO°F AND 14.7 PSIA. H " T
1 U.S. DEPARTMI
3. NNF = NORMALLY NO FLOW. : P A COOPERATIVE AGREEMENT
-r S T ot e s o,
Y .
; ) NOT OVERLAP, 1.E. ONLY ONE FLOW RATE AT A TIME. BRECKINRIDGE PROJECT
{ H . BRECKINRIOGE COUNTY PHASE ZERO KENTUCKY
| ; S. PRESSURE(PSIG) AT PLANT 1S BATTERY LIMIT.
\ 6. PHESSURE(PS1G) AT USER BATTERY LIMLI. PROCESS FLOW DIAGRAM
. . 7. LINE SIZES SHOWN ARE APPROXIMATE. FOR PHASE 0 PLANT 38
| . ESTIMATING PURPOSES. . INERT GAS SYSTEM
i 8. NEED FOR AN AFTERCOOLER TO BE DETERMINED
: IN PHASE 1.
i d. COMPRESSORS 38K-101A,B PROVIDED AS A PACKAGE 1 oone. onawmawe. i
UNIT INCLUDING INTERCOOLERS. K-O DRUMS AN !
| BV 38-D-B-1 1
k]

22 X 34 "D SIZE



Equipment List




MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

38
38C;10|A
38C-1018
'38C-102A
38C-1028
38E-101A
38E-'0‘B
38K-101A
38K-1018
38K-103A

38K- 1038

ITEM DESCRIPTION

INERT GAS SYSTEM

COMP K-101A K.0. DRUM

COMP K-1018 K.O. DRUM

COMP'K-101A INTERSTAGE
K.O0. DRUM

COMP K-1018 INTERSTAGE
K.O. DRUM

COMPRESSOR K-101A
INTERSTAGE COOLER

COMPRESSOR K-101B
INTERSTAGE COOLER

NITROGEN COMPRESSOR
NITROGEN COMPRESSOR .
NITROGEN BLOWER

NITROGEN BLOWER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

" 000000

NA

000000
NA

000000
NA

000000
NA -

C00000
NA

00000
*NA

000000
“NA

000000
NA

000000
NA
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4.1 Data Sheets for Compressors and Drivers

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

38-DS-K-03: Fan/Blower (38K-103 A, B)
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CENTRIFUGAL COMPRESSOR DATA SHEET

GAS ANALYSIS OTHER CONDITIONS
-~ REMARKS
Ciworz O NORMAL | maTED A s c )
——_ “w.
AR 28.9¢6
OXYGEN 32,000 | 0 .Q0S57.
NITROGEN 2806 |93, 4%
WATER VAPOR 18.016 !
CARBON MONOXIOE 28,010
CARBON 0I0XIOE 4010 | 0.005),
WYOROGEN SULFIDE 34.076
HMYOROGEN 2016
METHANE 16,042
ETHYLENE 28.032
ETHANE 30,068
PROPYLENE 42.078
PROP ANE 44.09¢
| « BUTANE $8.120
ne BUTANE 188,120
1o PENTANE 172,188
ne PENTANE 72,146
HEXAME PLUS
TOTAL .
AVG. MOL. WT. |
LOCATION: MOISE SPECIFICATIONS:
) iNoooR Q neatceo gunozn roOF (O APPLICABLE TO MACKINE:
Q outooor @PUNNEATED PARTIAL SIDES SEE SPECIFICATION ___
2 GracE C wezzanmne (O Q) APPLICABLE TO NEIGHBORNOOD
O ELECTRICAL AREA CLASS GA, oIv. —_ SEE SPECIFICATION OgHne
(O winTeRIZATION AEQD.  TROPICALIZATION REGC, accousvic wousing: (O Yes D N
SITE DATA: mp = Uom d2a
D cievaTion 415 rr. saromerer JA.4_ esia
D RANGE OF AMBIENT TEMPS.: APPLICABLE SPECIFICATIONS:
ORY BULS wET 8uLS AP! 617 CENTRIFUGAL COMPR. FOR GEN. REFJNERY SERVICES
SITE RATED °F 1A APy 5ﬂu3ﬁ2"< (2 Qo= 357;\‘
NORMAL °F 4aah 7 8 AS pon iz Ly fze nzh '
wAXIMUM *F o8 !
MINIMUM *F -4
UMUSUAL CONDITIONS: () ousT Q) Fumes P AINTING:
Q otHer ) MAWUFACTURER'S STO. (5V€“J. ™ ReEwv Lf’*))
C) oTHERS
SHIPMENT:
@ oomestic QO exponT O ExPORT BOXING REQD.
: (& ouTooOR STORAGE OVERD MONTHS
REMARKS:
Data Sheet ne>SDS-'<- O! ey, sarer 2 oF &




(6/80) Sheet 3 of 6

Form 187

R&C

,&’fm

BESp,

CENTRIFUGAL COUPRESSOR DATA SHEET

CONSTRUCTION FEATURES
[ SPEEDS: TYPE (OPEN. ENCLOSED. ETC)
MAX. CONT. APM TRIP APM TYPE FABRICATION
MAX, TIP SPEEDS: FPS @ RATED SPEED ) MATERUL
FPG (@ MAX. CONT. SPEED MAX. YIELD STRENGTM (PS1}
J LATERAL CAMCAL SPEEDS: BRINNEL HARDNESS. MAX, MN, e
FIRST CRITICAL APM SMALLEST TIP INTERNAL WIDTH (IN.)
DAMPED UNDAMPED MAX. MACH NO. @ IMPELLER EYE
MOCE SHAPE MAX. IMPELLER HEAD @ RATED SPEED (FT)
SECOND CRITICAL RPM
DAMPED UNDAMPED Difig;
mm?oc:ms::f APM OWA. @ IMPELLERS (IN.) DU @ COUPUNG (IN.)
CAMPED UNGAMPED SMAFT ENO: [0 TAPERED O CYUNDRICAL
MOOE SHAPE , ° MAX. YIELD STRENGTH (PSI) -
FOURTH CRITICAL RPM
DAMPED UNDAMPED CIBALANCE PISTON: »
MOOE SHAPE MATERIAL AREA (IND
. LATERAL CRITICAL SPEED — BASIS. FIXATION METHOD
‘e {Z OAMPED UNBALANCE RESPONSE ANALYSIS SHAFT SLEEVES:
G swo Test o—m;s—m._cwse CLEAR. PTS. [0 MATL
] OTHER TYPE ANALYSIS O AT SHAFT SEALS g an
(O TORSIONAL CRIMCAL SPEEDS:
FIRST CRITICAL RPM
SECOND CRITICAL RPM
THIRD CRIMCAL RPM CJLABYRINTHS:
. FOURTM CRITICAL APM ;;;;;;;‘
' 0 VIBRATION: TYPE MATERIAL
ALLOWABLE TEST LEVEL s aaunce FisTON
TYPE MATERIAL
 ROTATION, IEWED FROM DRIVEN END: SMAFT SEALS:
(] CASING: e —
MODEL a— ’ Su p ’+ o TYPe
CASING SPUIT \/ EET o L QO SEAL SYSTEM TYPE
MATERIAL 0D SETTUNG OUT PRESSURE
T3 NNER OIL LEAKAGE GUAR. (GALDAY/SEAL)
THICKNESS {IN.) CORR. ALLOW. (IN.} O TYPE BUFFER GAS
MAX. WORK PRESS PSIG MAX DESIGN PRESS. PSIG =] BUFFER GAS FLOW (PER SEALL
TEST PRESS (PSIGT  HELIUM HYORQ NORMAL @ esiar
MAX OPER TEMP £ MIN. OPER TEMP £ x P psi =
MAX NO. OF IMPELLERS FOR CASING ) BUFFER GAS AEQUIRED FOR:
MAX CASING CAPACITY (ICFM} — sTanT.up
RAADIOGRAPH QUALITY C YES Q NO ~ AR RUNIN
CASING SPUT SEALING - = omen
T} BUFFER GAS CONTROL
T DIAPHRAGMS; SYSTEM SUPPUIED 8Y
MATERIAL
': IMPELLERS: C BEARING HOUSING CONSTRUCTION:
NO DWMETERS TYPE (SEPARATE. INTEGRAL} SPUT
NO. VANES EA WPELLER WATERAL
REMARKS:,
Data Sheet 8. i tS2%-O! agy. L sager.__3 of _6




SPECIAL-PURPOSE STEAM TURBINE DATA SHEET (Cont'd)

CONETRUCTION FEATURES. CONTD

SHEEY 4 OF 6
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R&C

C RADIAL BEARINGS:

O ALLOWABLE PIPING FORCES AND MOMENTS:

Tvee . i _ SPAN (IN ) INLEY DISCHARGE
AREA (IN?) . .- LOADING (PSh  ACT ALLOW FOSCE m Folsce :rot‘ar Fo&ee Hou
CENTER PIVOT AXIAL
OFFSET PIVOT VERTICAL
“~ MORLZ. 5¢°
PAD MATERIAL
CE FORCE | MOMT | FORCE
TYPE BABRITY -_ o FT.LB B | Fre | T8
BABBITT THICKNESS .. o AXIAL
VERTICAL
= THRUST BEARING: MORLZ. 5
LOCATION - — TYPE
WFR AREA (IN2) .
LOADING (PSi1 ACTUAL — ALLOWABLE e INSTRUMENTATION
GAS LOADING (LB) CPLG SLIP LOAD (LB PANEL SUPPLIED BY
CPLG COEFF FRICT CPLG GEAR RITCH OIA (IN} CTTDO'-R ALARM IS)ZVVTII\J
BAL PISTON COMPENSATING LOAD L8 HIGH GAS DISCHARGE TEMPER-
CENTER PIVOT ATURE (EACH SECTION) @ @ @
REFERENCE GAS PRESSURE @ ] o
OFFSET PrvOT BALANCE DRUM DIFFEREN- 0] 0 d
-~ TIAL PRESSURE
BUFFER GAS DIFFERENTIAL o o] o]
PAD MATERIAL PRESSURE
TYPE 8ABBITT gggggDED TEMPERATURE
BABITT THICKNESS  — " RADIAL BEARINGS o] o O
. TYPE
NOQ. PER BRG
— MAIN CONNECTIONS: LOCATIO
e T Py THsgST BEARINGS o} @} o
sz | aitmg | FAONG | Rosmow | ('R NO. PEF AT,
i T LOCATIO
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[ : NUMBER LOCATION
DISCHARGE ! -
1
VISRATION DETECTORS: —_ -
@ TvPE ml‘v,—:gl?f)..g:;a MODEL |7.7: T
- b N4
O W =2
© NO. AT EACH SHAFY BEARING —. TOTAL NO
T OTHER CONNECTIONS: O OSCILLATOR-OETECTORS SUPPLIED BY
sERviCE, Two 1 size | Tvee | O wm _R=Y _ 5 wmooet
LUBE-ONL INLET : i ! Il O wmonmon supruED BY __ Tozald i
LUBE-ON DUTLET , i @ LOCATION ez FOE L enciosure
SEAL-ORL INLET . i O wMFR. e O wmooEl
SEAL-OLL QUTLET ' : | [] SCALERANGEZZA O AuAM [JSET@ — .72 s
CASING DRAINS ; i k O swumown Tser@Lllmis O Time DeLay —— seC
STAGE DRAINS P | || "AxaAL POSTON DETECTOR:
VENTS ! ' i ' o e O wmooeL
COOLING WATER | 1 O wm QO NO REQUIRED
PRESSURE ' : ! O OSCILLATOR-DEMODULATOR SUPPLIED 8Y
TEMPERATURE b O W O wmooeL
PURGE #CA : ; O MONITOR SUPPLIED BY
BRG OUSING !__ i O LOCATION ENCLOSURE
BETWEEN BRG & SEAL O wFR (0 wooeL

BETWEEN SEAL 4 GAS
SOLVENT IECTION ]

[0 SCAERANGE . O AAMM: (OSET® S
O swrooww: D 3ET@ - wS O TME DELAY ___ SEC.

BATA SHEET NO.

el NIRRT EaY| REV. 1
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CENTRIFUGAL COMPRESSOR DATA SHEET. {Cont'd)

CONSTRUCTION FEATURES, CONTD

COUPLINGS:

T

LUBRICATION
MOUNT CPLG. MALVES

SPACER REQOD.

UMITED END FLOAT REQO.
IDUNG ADAFPTOR REQD.

CPMLG. RATING (MP1100 RPM)
KEYED (1) OA (2. OR HYDR. AT

onoooo 0000

DRIVER-COMP OR
* DRIVER-GEAR

GEAR-COMP

SHOP INSPECTION AND TESTS:

SHOP INSPECTION

HYOROSTATIC

HELIUM LEAK

MECMANICAL RUN

MECH RUN SPARE ROTOR

FIT IN SPARE ROTOR
PERFORMANCE TEST (GAS) (AIR)
COMP WITH ORIVER

COMP LESS ORIVER

USE SHOP LUBE & SEAL SYS

USE JOB LUBE & SEAL SYS

USE SHOP VIBRATION PROBES. ETC
USE JOB VI8 & AXIAL DISP PROBES.

OSCILLATOR-OETECTORS &4 MONITOR

PRESSURE COMP TO FULL OPER PRESS

DISASSEMBLE-REASSEMBLE COMP
AFTER TEST

CHECK BRGS & SEALS AFTER TEST
NOISE LEVEL TEST
RESIDUAL ELECTRICAL MECH. RUNOUT

n
m
[+]
o

00800 ©O oooooXoov(oM

WITNESS OBSERVED

o o
Q. Q
o o
o o
Q C
2 o
O o
o (@]
@) o
c o]
(@] Q
< o]
2 C
= Q
O o
Q o
O o
o o
O o

BASEPLATE & SOLEPLATES:
SOLEPLATES FOR: (O COMPRESSOR O GEAR O ORIVER
BASEPLATE:

COMMON {UNDER COMP.. GEAR & DRIVER)

UNDER COMP ONLY O OTHER

DECXED WITH NON-SKID DECX PLATE (O OPEN CONSTR.
ORIP RIM O WITH OPEN ORAIN

HORIZ. ADUUSTING SCREWS FOR EQUIPMENT

SUITABLE FOR POINT SUPPORT

SUITABLE FOR PERIMETER SUPPORT

STAINLESS SHIMS  THICKNESS

MOoOOoOODOOOO

GROUTING TYPE

O WEIGHTS (LB):

ORIVER [ gase

couwa.‘f@& GEAR (2

ROTORS. COMPA. DRIVER GEAR

COMPR. UPPER CASE

LO. CONSOLE
MAX. FOR MAINTENANCE (IDENTIFY)

S.0. CONSOLE

TOTAL SHIPPING WEIGHT

SPACE REQUIREMENTS (FT 4 IN.): . \
COMPLETE UNIT Lot wic:?

-t

“ m.'3 |

LO CONSQX.E L w

5.0. CONSOLE. L w

MISCELLANEOUS:

] RECOMMENOED STRAIGHT RUN OF PIPE DIAMETERS
BEFORE SUCTION
VENOOR'S REVIEW & COMMENTS ON PURCHASER'S
PIPING & FOUNDATION :

OPTICAL AUGNMENT FLATS REQUIRED ON COMPRESSOR.
GEAR 3 DRIVER

PROVISION FOR WATER WASHING BEFORE OPENING
CASING BY

o

O

TORSIONAL ANALYSIS REPORT REQUIRED

O

REMARKS:

DATA SHEET NO.
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CENTRIFUGAL COMPRESSOR DATA SHEET

UTLMES
UTITY CONDITIONS: 8 TOTAL UTRITY CONSUMPTION: f,}
STEAM ORIVERS HEATING COOLING WATER 75? Qe
INLET MIN PSIG F PSIG F STEAM. NORMAL 'L,
NORM PSIG F PSIG F STEAM. MAX o R
MAX PSIG F PSIG F INSTRUMENT AIR MO
EXMAUST. MIN PSIG F PSIG F MP (DRIVER) L 4
NORM PSIG F PSIG F P (AUXILIARIES). [
MAX PSIG 3 PSIG F
ELECTRICITY: .
DRIVERS MEATING CONTROL SHUTOOWN
VOLTAGE 41-’3;)
HERTZ éO
PHASE ?
mJNWATQ\:
TEMP. INLET 85 F MAX RETURN HQ F
v RETURN __ 260 puiG MAX ALLOW A A )
WATER SOURCE c
INSTRUMENT AR
MAX PRESS PSIG  MIN PRESS rsiG
E?c—n?meu? o 30
~ =~ TA S
—~ 1R . Compresio - Mooe. S IS0 M 4= s~
- 2Soo HFP WP ITI TYPE |ImCweTiON MMoroe,
- INLET  THReTTLE  UAwE
- Ry PAss VAW E
- NEMA TZ Coutsocr Fanee (Movmres) .
- AoTo Quad Commmole Reowimony
o R Ol HMeErnsag
- Ounl [« T Fiorew s A~ 0 loowEn 5 w) T T(z,guﬂ_-:_.__:,m
Vireves . ’
- 5 S Pl
- [NTE R sTRGE  PRESSVRE RAAIP TEMPsRATVLS ey
- Hiad Aie TERCERATURE SiooTed
- Low oL PrcssersE S iTers N
| ~
- TERT Losuad FeaTuae (REUSKIE RoTamow FROTECEQ)
- TEACLER Cou PLI~Xn ANIO Gl =D
-
- INnTER ooweR s e O MTIE TURS FTE PR ATDRS CMOUU’#;:T.\)
‘/ '..
- NETEFL oo ek A D Mo TUuRE SEPARATERS AT )
= ! z
- ViRpaTIoU ol | 7o 2 CEAQ_\{ Pladicora ).
Y 1T
- S T vageLLeles
- N RUEATETD LT AT E ST _ ~ f;
- e m 1o uay Mo 9 L T g1 p e S C.,l oA

ST e il T

eev. 1
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INSTRUCTIONS TO BIDDERS - FILL IN EVERY SPACE TO MAKE BID COMPLETE

s/e8

FORE ®.280

POWER . VOLTS -
CYCLES PHASES FAN OR BLOWER DATA SHEET SPECIFICATION  NO.
STEAM P.5.1.G. AT THROTTLE B. M. NO.
EXHAUST -
FLOWSHEET NO FLOWANEET NO.
pLaNT €aue. wo. | 38-x-103f4/8 PLANT Eouir. wo. | 30 K-pS] A/B
A CRARACTERISTICS SERVICE E.BEARINGS &
LWBRICATION SERVICE
I GAS NITROGEN
2 SP._GR. (AR = 1.0) ! _THRUST.(S.4.E. NO. ON FINAL DATA SHEET)
3 POUNDS PER HOUR 22397 2 RADIAL. (S A E. NO. ON _FINAL DATA SHEET)
4. STD. CF.M. (@ 60° 8 147 PSIA 5060 3 GREASE PCKD.[FLOOD OIUNG] AING OILNG.
5. FLOW TEMP. °F 100 THRUST A 8 c
- RADIAL
6. CFM_AT FLOW TEMP. 5247 A 8 c
4 TYPE OF CLOSURES:
8 PRESSURES S _METHOD OF SEALING
t SUCTION NG 14-4 6 VISIBLE LUBRICATORS. TYPE .
2 DIFFERENTIAL (Ps) 7.6 7 _VISIBLE _LUBRICATORS. CAPACITY
3. DISCHARGE (POIAd 22 8 BEARINGS WATER COOLED — _
C. OPERATION 9 LUBRICATING OIL PUMP
1._EFFICIENCY AT RATING 10 LUBRICATING  OIL__COOLER | .
2. _Bn P AT RATING 198 . _11F. CONNECTIONS
3. B10_IMPELLER DIAM _ | VA NLEY . SIZE
[ 4. MaAX__BHP_FOR BID IMP D14 o J|UB.INLEY RaTING
5. R PM._OF FAN OR BLOWER s [ IG. INLET . FACING
6. RPM_OF DRIVER _ 2A. DISCHARGE  SIZE
| 7. _TIP_SPEED _ 2B. DISCHARGE _ RATING
8. OUTLET vewooTy 2C. DISCHARGE __FACING
9. DIRECTION OF ROTATION CCW 20 DISCHARGE __ LOCATION
FACING CQUPLING END CW G. TESTING
10 NUMBER OF STAGES STATE EXTRA COST IF ANY FOR EACH
i _DYNAMIC BALANCING OF IMPELLERS S
2. WITNESSED PERFORMANCE TEST £
0. CONSTRUCTION 8 MATERIAL 3. INSPECTION NED
V. CASE . MATERIAL C.a, 4 _RUNNING TEST WiTH ACTUAL DRIVER Ve
CONSTRUCTION. MORIZ. OR_ VERT SPUT | Veg H.MISCELLANEOUS
2. IMPELLER 2.\, \_PRICE EACH FO0 8. FAS.
3 SHAFT MATERIAL Aboy4ren 2 _WEIGHT POUNDS NET 200] **
4. SHAFT_DIAMETER - 24 WEIGHT BOXED FOR SHIPMENT —_—
3. FLEXIBLE COUPLING YE) 3 SHIPMENT FROM RCPT OF ORDER WEEKS
6. COUPLING GUARD - 4. DRIVER M. P. 250
[ 7. _BASE PLATE - 5. TYPE OF DRIVER: MOTOR Morett
8. CLASS (FANS) 6 ORIVER. COUPLED . 202D
9. ARRANGEMENT (FANS) 7__PERFORMANGE CURVE MANUFACTURERS NO.
10, INLET SCREEN [ 7a. PERFORMANCE_CURVE FOREIGN PRINT NO
11. CLEAN- OUT REQUIRED 8. OUTLINE DRAWING MANUFACTURERS NO.
12. vARIABLE INLET VANES REQ'D. 8A QUTLINE DRAWING FOREIGN PRINT NO.
¢ 9. CROSS SECTION DWG.MANUFACTURERS NO.
9A CROSS_ SECTION DWG. FOREIGN PRINT MO.
10 MFR'S SERIAL NO.ON FINAL DATA SHEET
MANUFACTURER Rootys -DRESSER E . Lto0cs  fhroa
MFR'S TYPE 8 SIZE 1925 Rles | Biowen , Sz ICER
ATE DATE . N0J 14222 [Rev.
BECHTEL > e 100, ol 14222 _jRev
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Plant 39—Purge and Flush
Oil Systems




PLANT 39 PURGE AND FLUSH OIL SYSTEMS

1.0 INTRODUCTION
Plant 39 includes the following:

° Pump and instrument flush o0il systems

° Pump warming systems for slurry pdmps ‘

° Emergency flush oil systems

° Neutral oil system

° Glycol system for cooling rotating equipment

Process flow requirements and major equipment‘for these systems are
presented in Drawing 39-D-B-1.

The oils consumed in Plant 39 are either produced onsite (distillate
flush oi1, heavy distillate and vacuum distillate) or purchased (neu-
tral 0il). These oils are stored in intermediate product tankage in
Tankage (Plant 20). Distillate flush oil1 and vacuum distillate flush
0il are filtered in Plant 20 and transferred to use points by means of
the Interconnecting Piping (Plant 21).

Plant 39 includes various drums, pumps, heaters, coolers and filters
physically located in the battery limits of the following plants:

) Coal Slurry Preparation (Plant 2)

o H-Coal Preheating and Reaction (Plant 3)

. H-Coal Primary Separation (Plant 4)

o H-Coal Recycle Slurry Preparation (Plant 5)



) H-Coal Recycle Hydrogen Compression (Plant 6) -
9 Gasification and Purification (Plant 12)

° H-Coal Distillate Separation (Plant 17)

The equipment is not included in the individual plants since in many
cases, several plants are supplied by one Plant 39 system.
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PLANT 39 PURGE AND FLUSH OIL SYSTEM

2.0 PLANT DESIGN

2.1 Design Basis

The design basis and a brief description for each system is detailed
in the following paragraphs. For clarity the titles of the plants
referred to in this plant description are Tisted in the introduction.

2.1.1 Pump and Instrument Flush 0il1 Systems

Two separate pump seal oil systems are provided to supply slurry pump
inboard seal flush, lantern ring f]ush; instrument purges and ebul-
Tating pump flush. One system uses distillate flush oil obtained from
a main tower sidedraw in Plant 17. The distillate flush oil is used
for seal flush 0il to slurry pumps in Plants 2, 3, 5 and 12, as well
as for special flushes in Plants 3 and 12. The second system is sup-
plied with vacuum distillate from the vacuum tower in Plant 5. Vacuum
"distillate flushes are used in Plant 5 for services requiring flush
oil with Tow volatility.

Distillate flush oil from Plant 17 is stored in the Tanks (20D-114 A
and B) and filtered in the precoat Filter Package (20V-104). This
equipment is located in Tankage (Plant 20). The -2 x 50,000-barrel
tanks provide a six-day storage capacity. Distillate flush oil is
used in the applications outlined in Table 1.

Distillate flush oil piping located downstream of the filtration step
is light wall stainless steel to avoid plugging small valves used for
metering flushes and to ensure a perfectly clean supply of flush for
the ebullating and charge pump requirements. The flush 0il header
design pressure is 250 psig so that only the high-pressure users
require independent charge drums and pumps.



TABLE 1
PLANT 17 DISTILLATE FLUSH OIL USAGE

Inboard Seal Flushes 1b/hr
Plant 2 17,500
Plant 3 ' ~ 191,520
Plant 4 S 7,000
Plant 5 ) 20, 000
Plant 12 . 12,000
Subtotal ' 248,020
Instrument Purging to
Plants 2, 3, 5, and 17 20,550
Total Requirement 268,570

TABLE 2

PLANT 5 VACUUM DISTILLATE FLUSH OIL USAGE

Inboard Seal Flushes ~ 1b/hr
Plant 5 ' E 10,000
Plant 12 . _ 4,000
Total ' : 14,000

2-2



Vacuum distillate flush oil from Plant 5 is stored in the Tank (20D-
127) and filtered in the precoat Filter Package (20V-103). This
equipment is located in Tankage (Plant 20). The 10,000-barrel tank
provides a ten-day storage capacity. Vacuum distillate flush oil is
used in the applications described in Table 2.

Vacuum distillate flush oil piping‘downstream of the filtration step
is 1ight wall stainless steel to ensure a clean supply of flush oil.
Vacuum distillate flush oil is used in applications where the lower
boiling distillate flush oil would vaporize in the pump casing leading
to cavitation.

2.1.2 Pump Waming Systems for Slurry Pumps

Hot slurry pumps are designed with replaceable casing liners. These
Tiners are made of abrasion-resistant materials subject to cracking
upon rapid heating. In order to permmit controlled heating of these
pumps and to maintain spare pumps in a hot standby condition, pump
warming systems are provided. ‘

~ Plot plan considerations suggested the use of three systems in order
to minimize the cost of distribution pi'pi ng. One system serves the
hot slurry pumps in Trains 1, 2, 3 and 4 of Plant 4, as well as Train
1 of Plant 5. Another system serves the hot slurry pumps in Trains 5,
6, 7 and 9 of Plant 4, as well as Train 2 of Plant 5; and the third
system serves all the hot slurry pumps in Plant 12.

The systems are designed to supply 10 GPM of 500°F o0il to each stahdby
slurry pump. Heavy distillate is used as the circulating fluid. Con-
taminated or degraded heavy distillate is pumped to the fractionator
preflash drum in H-Coal Distillate Separation (Plant 17). Al
slurry pumps nomally operating at 600°F or higher are tied into the



waming system. Electrical heating is used to offset heat losses and
maintain the circulating oil at 500°F.

2.1.3 Emergency Flush 0i1 System

Two separate pumping systems are provided to supply heavy distillate
(fractionator bottoms) produced in Plant 17. A low flow rate system
is provided for various nonemergency intermittent uses. The principal
operation served by the low flow rate system is the catalyst addition
and withdrawal system in H-Coal Preheating and Reaction (Plant 3).
A second system is provided for various emergency or upset conditions
requiring high flow rates.

Heavy distillate from Plant 17 is stored in a 50,000-barrel Tank
(209-119). This tank is heated to maintain the oil viscosity at a
level suitable for pumping. A Tow flow pumping system transfers heavy
distillate to process units for use in adding and removing catalyst
from the Plant 3 reactors and for flushing various control valves and
pressuresafety valves. This system is also used for supplying oil to
the pump waming system and to various slurry blowdown drums. An
inventory of heavy distillate is kept in these slurry blowdown drums
to dilute high melting point slurry discharged from safety valves.

The dilution simplifies the pumping and handling of material.

A second high flow rate pumping system is provided for emergency uses.
This system pumps from the same tank as the low flow rate system and
is arranged to supply up to 2,400 GPM for various emergency situa-
tions. The more critical of these situations are:

0 Supplying distillate oil for control]fng Plant 3

temperature excursions by direct injection into the
hi gh-pressure system (quenching)

° Supplying distillate oil for flushing slurry out of
various drums and lines in Plants 2, 3, 4, 5 and 12
prior to shutdown for repair or during localized
power outages



0 Supplying distillate oil for diluting vacuum bottoms
from Plant 5. The diluted vacuum bottoms are pumped
to storage when vacuum bottoms production exceeds
the Plant 12 gasification capacity

None of the low flow or high flow applications require a clean distil-
late 0il1, accordingly, filtration and stainless piping are not used in
these systems.

2.1.4 Neutral 0il System

Neutral 0il is required for proprietary applications in H-Coal Pre-
heating and Reaction (Plant 3). A pumping system is provided to
transfer neutral oil to day tanks located in Plant 3. Purchased neu-
~ tral o0il is unloaded from tank cars to the Tank (20D-125) in Tankage
. (Plant 20). The 10,000-barrel tank provides a 30-day storage capa-
city. The 100 SSU viscosity oil is pumped once a day to 8 x 3,000-
gallon day tanks located inside the Plant 3 battery limits.

Neutral oil }s also used in closed loop pressurization and cooling
systems for the slurry pump shaft seals. In some cases these systems
have been included in the vendor package for the pump and in others
data sheets have been developed for the individual compohents. A
standardized procurement approach will be developed dufing the
detailed mechanical design work.

2.1.5 Glycol Systems

Glycol solution of 50 wt% is used for cooling of slurry pump pedestal,
seal housing and bearing casing. Two éystems, north and south, are
provided to accommodate plot plan requirements. Each system consists
of a horizontal holding drum, circulating pumps, glycol solution
coolers and required piping to and from the slurry pump. The north
system serves all slurry pumps in Plants 2, 3 and 4 and the compressor
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lube 0il cooler in Plant 6. The south system serves P]ahté 5,'i2 and
17. There is no provision for supplemental glycol storage. The
glycol solution is brought to the plant site in 55-gallon drums and
unloaded directly into the holding drums.

2.2 Utility Balance

Electricity, kW

Condition Consumed
Operating 400

2-6



INBOARD SEAL FLUSH 0

IL-LOW EFV SERVICES (HIGH VOLRTILITY)

FRACTIONATOR LOMER SIDE DRAN-DISTILLATE FLUGH OIL

KCL7SA 02/11/81 MHB

|
1
1
. '
R PUMP AND INSTRUMENT FLUSH 0L b ! ettt
NOTE (3 ) 2 . !
— COAL SLURRY BOOGTER PUMP SYSTEMS 4000 LB/HR —101 ' ‘f Orenig
PLANT 2 Y710 OTHER _ TO PLANT 12 GASIFIER BOOSTER PUMP ! ;5
.7 TRAINS ! 1, |
19800 1 ~ 1 |
- NOTE (3) .| LB/MR ;gm:@;xom,s.c : %@ 3 : |
T0 I PUNPS
PLANT 3 Y710 OTHER 38C-112 ! ! HIGH PRESSURE GUENCH OIL _
7 TRAINS ‘.ng,'g A 39c-103 : ] : o 3000 PSIG ‘ > SDURRY HEATER
‘ ] 2000 La7m s LB/R o ] g To oTHER I__. To 3c-101
! 10 " VACUUM TOMER BURGE DRUM N
: PLANT 5§ FEED PUWP ] g .
. ] - LON PRESSURE GUENCH QIL
3SE-110 X 13520 L9 10 TRAIN 2 ! 39G-111A,8 —> LDuRRy SiARe PUMPS
10 30-102 ) . ' €00 GPM ‘ '
10 EBULLATING ! ARAS I
15850 3770 1685 . PUNP ! , , 1
LB/iR LB/HR  LB/RR 0 So119m.8 1 w0 fmm s
N m — = 0.S6-113A,8 ! - YACULM TOER ' PLANT 12 o T0 12C-001 412¢-002
4000 f 3770 1885 336-106A.8,C : ! T GASIFIER CHARGE
et e e . T ST H—» iR cs
PNt 12 %70 omER 0 PO TRAIN 2 ATN. FLASH DRUM FEED PUNP I 1 0 OTHER ‘
7 PUNPS 4540 1885 ! . 1 PLANT 4 7 PUMPS
8 Le/HR  LB/WR Tose-uane \ 3630 LA, 10 s8-i11A.8, ' " —e- T0 4C-108
— 20v-104 ," TRAIN 2 D pmm e 4 - Wﬂmnwmm : 2__09—119!\' :B - ;;o&rg
20D-114A.8 : PRECORT FILTERS 3770 1885 | M :;I BOTT! | s’ T
LMY 21300 PACKAGE UNIT LB/HR LB/HR 10 56-1178.8 : 20V;103 3850, LB/HR 10 TRAIN 2 : 20D-119 - » HYDOCLONES
DISTILLATE FLUSH OIL TRAIN 2 LRC. TOMER STARTUP | vacum orsTiaE TN 20v-103 | €00-113, - 1 . ‘m - - .
‘ | @ R28450 Lo/ | 2 _PNTS ) @ PRECOAT F1LTERS pmmmmmm . AN 1] 206-129A,8.C ! o2RF Lo
I3 i A X ] _ § | HEAVY FLUSH OIL g 1200 GPH — 10,5002 o
" ' 20G-128AR,B,C S PLANT 17 D ‘ -
A —-——&-ZDE‘“ZA - 206-114A.B.,C ! A 2o SESeeme : 7 e 120 Pt > WRen Has
________________________________________________________________ b NS ., 13 T > e taappeR
[ ! T0 5C-104
GLYCOL SYSTEM FOR COOLING ROTATING EQUIPMENT ) - PUMP_WARMING SYSTEMS S 20E-11] @ — 105
\ ! FOR _SLURRY PUMPS \ . . \ | o T0 5c-113
; , I Y | 20G-133 START (P
- ! I JOCKY PUNP
FROM _S50AL. ORUMS NoRin SYSTEM S9E-1LL o I ! | 120 aPH PLANT 2 » 1O 26-1028
SLYCOL . - [ j— ] 39C-003 ! i ' " .SLURRY BOOSTER PUMP
PLANTS 2‘3’4"'—] P *——— FRON ALL ! = S - "ro OTHER .
o Da—T : sy steTen [ - 1 l T TS
! ——— I TO PLANTS — I .
SINILAR To s0uTH svsten | 39C-104 o y 4as £ ! M | 18,20 1m0
NORTH SYSTEM PLANTS 5,12.17,6 0 To AL " . B0TTOMS
| Al -
| o e | 39E-003AL8 | eamooros o
; I o PLANTS 2.3.4 ,
@ & AND comp. LUBE OIL : ' FROM PLANT 5
: COOLER PLANT 6 | e m S e
' 396-107R;B & -l 39G-003A,B oTee
39C-004
---------------------------------- e e ey 330004 1 R
! . I - L A R T R o
NEUTRAL Olt. ‘bYSTEM. ! 2. PLANT 33 EQUIPMENT FOR PLANTS 2,4,5 (NEUTRAL OIL
: ! 10 PLANTS C_ _ SYSTEM) T0 BE PROVIDED BY PUMP MANUFACTURER
e s 38001 & | — > QAR L BRI TR
| 38C-002 - !
y ! 39E-004A48 ;
PLANT .12 J E: . A
39E-005 & . '126-025R,8.C.0 : . A
! 39E-006 @ oY ¥ : 39G-004A.8 A P35 |Rev. Line RouTING: ADDED EQPNos, [* 1]
l 336-002R"B o 39Y-001A,B & | i P A\["a] 15510 For punse o I |
. - X :
4 ' 38Y-002A.8 NG oo
! 70 [ o | o prr——— o [orx [ o] [
: PLANT 12 C_SSE 114 N Jonsms T -
PLANT 3 39C-113 [ ASHLAND SYNTHETIC FUELS, IXC. U3, GEPARTMENT OF ENERGY
20D-125 ’ ! AIRCO ENERGY COMPANY, NC. COGPERATIVE ATHEEMENT
- I ‘ : . OE-FCRS SRR
™ : 200-118 l - BRECKINRIDGE PROJECT
i - . = BNLCKINRIDGL COUNTY PHASE ZERD KENTUCKY
REUTRAL OIL @ 3 - 1 hEAvY FLush on N 396-110A.8 PROCESS FLOW DIRGRAM
FROM TANK T0 _OTHER T0 30-10. 1 | .
s=ae= v ! 3 200-119A.5 . OlL SYSTEMS
i : | 20E-W\ i
: 39G"102R'B’c ! : 208 w0, ORAMNG MO, nev.
{2 RUNNING. 1 SPARE) b A @ -
. o 1922 39-D-B-1 A

INBORRD SEAL FLUSH OIL-HIGH EFV SERVICE (LOW VOLATILITY)
VACUUM TOMER SIDE ORAM- VACUUM DISTILLATE

EMERGENCY FLUSH OIL SYSTENS

LON RATE APPLICATIONS & LINE FLUSHING

0 3C-109
FOR CATALYST TRANSFER
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PLANT 3-0 FLUSH OIL

PLANT 3-0 FLUSH OIL

39C-10|
EBULLATING PUMP

39C-113
EBULLATING PUMP SEAL OIL

39C-003 & 39C-004

SLURRY PUMP WARNING

-
STORAGE DRUM RATE CHECK DRUM SEAL OIL DRUM RATE _CHECK DRUM SYSTEM DRUM
6'-0"2 X 16'-0" 2'-6* @ X 10'-0° 6'-0'G X 16'~0" 60X II"-6" 40" g x12'-0
DESIGN : 50 PSIG/ FULL DESIGN: 50 PSIG/FULL VAC.AT 650°F DESIGN:50 PSIG/FULL VAC.AT 650°F DESIGN: 50 PSIG/FULL VAC,AT 650°F DESIGN: 50 PSIG /FULL VAC AT 650°F
VAC. AT 650°F INSULATION 2* INSULATION 2* INSULATION 2*
INSULATION 2"
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® - ;
10 94101 = 10 36-103 ‘-
,..3‘ Q 0 ,..;u {—%
$a-90t 10_MICRON Y & $a-901 . W £
$a- 403 FLtERy 36-403
$a-501 @ % X 9-403 § |
$6- 403 _ @_ % a-60t %
se-108 X 3G 103 <
s6-g08 @ a-p08
DETAIL *A" " DETAIL "B” r = LI |- DETAIL "C* || [ n]
PROCESS DERIVED FLUSH FOR 39G-I06A  39¢-i068 NEUTRAL OIL_FLUSH FOR 39G-102A 396-1028 396-102C WARM UP FOR puMps 32G=Q03A &  SPARE
PARE g 39G-004A
EBULLATING PUMP AUXILIARY EBULLATING PUMP MOTOR S 2 REQ'D
1 R URE FLUSH OlL PUMPS " EBULLATING PUMP SEAL OQIL SUPPLY PUMPS ( ) PUMP WARNING SYSTEM
& HIGH PRESSURE PUR (8 REQ'D) CIRCULATION PUMPS -0
Ol CéRreaD) (MANUAL STROKE ADJUSTMENT)
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x —
3
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SRURG 44132 46213

HYDROCLONES WARM-UP/BACKFLUSH 600 PSIG STEAM/WARM-UP PURGE / FLUSH OIL
OlL_DRUM —BACKFLUSH OIL EXCHANGER DRUM
5'-0"@ X 13'-6'TT INSULATION : SS=3" TS-34" 12'-0"@ X24'-O* TT
INSULATION : 3" INSULATION: 2" |
PURGE & FLUSH OIL FOR HYDROCLONES
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i no0 i 0]l | 25 B o
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F '@ MNOTES-

® >20-E-B-

WARM-UP/BACKFLUSH OIL 4
T0 HYDROCLONES o

S

NUMBER ON PLANT 5.0 ENGINEERING FLOW DIAGRAMS FOR
DETERMINING DESTINATION.

j&"“' LMATCH PURGE OIL OR FLUSH OIL STREAM NUMBER WITH

EL

2.SEE DETAIL "A" FOR TYPICAL INSTRUMENTATION ON
PRESSURE SAFETY VAIVE DISCHARGE LINE TO FLARE
FOR LINE FLUSHING WHEN SAFETY VALVE OPENS. =
IN THIS PHASE A HIGH TEMPERATURE ALARM |S SHOWN
AND THE LINE 1S FLUSHED MANUALLY.

3.ALL CHECK AND PLUG VALVES SHOWN ON PURGE AND FLUSH
LINES SHOULDBE LOCATED AS CLOSE AS POSSIBLE TO LINES
TO BE PURGEP OR FLUSHMED RESPEG TIVELY.

0

2" To 50-101 >

b &

(TYP).

TO SLURRY BLOWDOWN
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&

[
oo

FLUSH OIL
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US. DEPARTMENT OF ENERGY

BRECKINRIDGE PROJECT

BRECKINRIDGE COBNTY PHASE ZERO KENTUCKY
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Hi[

5
R

I

DETAIL A" [ C—]
PETALL SHOWN FOR PSV LOCATED HYDROCLONES WARM-UP/BACKFLUSH, PURGE & |a

cAN BE USED PR PV LOcATED WARM-UP/BACKFLUSH ~ SPARE PURGE_OIL_PUMP SPARE  .FLUSH OIL PUMPS FLUSH OIL FOR RECYCLE SLURRY PREPARATION
8 L4 OlL_PuUMP CAPACITY : 100 GPM - CAPACITY :750 GPM EACH e FOR H - COAL® PROCESS

CAPACITY: |00 GPM = . ess
o . 62 14222-39-E-B-3| O
! 2 T T

o
~
o
-
o
>
w-



BRUNING 44132 46813
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THE BRECKINRIDGE PROJECT

MAJUOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER-

39

39C-001

39C- 1014

39C-201

39C-301

39C-401

39C-501

39C-601

39C-701

39C-801

39C-002

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

PURGE & FLUSH Ol1L SYSTEM

" PLANT 12 NEUTRAL OIL

CIRCULATING DRUM

PLANT 3 NEUTRAL OIL
SURGE DRUM

v
PLANT 3 NEUTRAL OIL
SURGE DRUM

PLANT 3 NEUTRAL OIJL
SURGE DRUM

PLANT 3 NEUTRAL OIL
SURGE DRUM

PLANT 3 NEUTRAL OIL
SURGE DRUM .

PLANT 3 NEUTRAL OIL
SURGE DRUM

PLANT 3 NEUTRAL DIL
SURGE DRUM

PLANT 3 NEUTRAL OIL
SURGE DRUM

PLANT 12 NEUTRAL OIL
CIRCULATING DRUM

000000
NA

000000
Na

000000
NA

000000
Na

000000
NA

000000
NA

000000
NA

000000
NA

000000
© O NA

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUINCE NUMBER

ITEM NUMBER

39C-003

39C- 103

39C-203

39C-303

39C-403

39C-5023

39C-603

39C-703

39c-803

39C-004

J9C- 104

ITEM DE'SCRIPTION

PLT 4 & S HEAVY FLUSH
OIL CIRC DRUM - WEST

EBULLTG PPPS DIST.
FLUSH OIL PROVG DRUM

EBULLTG PPPS DIST.
FLUSH QIL PROVG DRUM

EBULLTG PRPS DIST.
FLUSH GIL PROVG DRUM

EBULLTG PRPS DIST.
FLUSH OIL PROVG DRUM

EBULLTG PRPS DIST.
FLUSH OIL PROVG DRUM

EBULLTG PEPS DIST.
FLUSH OIL PROVG DRUM

EBULLTG P®PS DIST.
FLUSH OIL PROVG DRUM

EBULLTG PEPS DIST.
FLUSH OIL PROVG DRUM

PLT 4 8 S HEAVY FLUSH
OIL CIRC BRUM - EAST

GLYCOL HOLDING TANK

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
. NA

000000
NA

000000
CONA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER ’

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM - NUMBER ITEM DESCRIPTION
39C-204 GLYCOL HOLDING TANK 000000
: NA
39C-107 PUMP HEATING OIL HOLDING ) 000000
VESSEL . : -NA
39C-207 PUMP HEATING OIL HOLDING . 000000
VESSEL : ’ NA
39C-307 PUMP HEATING OIL HOLDING : ' 000000
VESSEL NA
39C-407 PUMP HEATING OIL HOLDING ' 000000
VESSEL NA
39C-507 PUMP HEATING OIL HOLDING 000000
VESSEL NA
39C-607 PUMP HEATING OIL . 000000
HOLDING VESSEL - NA
39C-707 PUMP HEATING OIL 000000
. HOLDING VESSEL ) . NA
39C-807 PUMP HEATING OIL 0000C0
HOLDING VESSEL . . NA
39C-112 PLANT 3 DIST. FLUSH 000000
. O1L HOLDING DRUM NA
39C-212 : PLANT 3 DIST. FLUSH’ . 000000

OIL HOLDING DRUM . NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT L1IST SORTED BY SEQUENCE NUMBER . ’

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION

39C-312 PLANT 3 DIST. FLUSH
OIL HOLOIWG DRUM

39C-412 PLANT 3 DiST. FLUSH
OIL HOLDIKG ORUM

39C-512 PLANT 3 DISV. FLUSH
OIL HOLDING DRUM

39C-612 PLANT 3 DIST. FLUSH
OIL HOLDIMG DRUM

39C-712 PLANT 3 DIST. FLUSH
OIL HOLDING .DRUM . .

39C-812 PLANT 3 DIEST. FLUSH
OIL HOLDING DRUM

39C- 1143 PLANT 3 NETRAL OIL
PROVING DRUM

39C-213 PLANT 3 NEUTRAL OIL
PROVING DRUM

39C-313 PLANT 3 NEUTRAL OIL
PROVING DRUM

39C-~413 PLANT 3 NEUTRAL OIL
PROVING DRUM

39C-513 PLANT 3 NEUTRAL OIL
PROVING DRUM

000000
NA

000000
NA

000000
NA

000000
NA

000000

000000
NA

000000
NA

000000
NA

0Q0000
NA

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER '

39C-613

39C-713
[
39C-813
‘SQE-OOl
39E-002
39E-003A
39E-0038
39E -004A
J39E-0048

39€-005

J9€ -006

ITEM DESCRIPTION

PLANT 3 NEUTRAL DIL
PROVING DRUM

PLANT 3 NEUTRAL OIL
PROVING DRUM

PLANT 3 NEUTRAL OIL
PROVING DRUM

PLANT 12 CIRCULATING
OIL AIR COOLER

PLANT 12 CIRCULATING
OIL AJR COOLER

PLT 4 & 5 CIRC DRUM
C-003 HEATER

PLT 4 & S CIRC DRUM
C-003 HEATER

PLT 12 CIRC DRUM
C-004 HEATER

PLT 12 CIRC DRUM
C-004 HEATER

PLY 12 CIRC DRuUM
C-00+ HEATER

PLT 12 CIRC DRUM
C-002 HEATER

THE BRECKINRIDGE PROJECT

PHASE ZEROD
MAJOR EQUIPMENT LIST- 14222

{ﬁJuo

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
A



THE BRECKINRIDGE PRbJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

. ITEM NUMBER ITEM DESCRIPTION
39E- 111 GLYCOL COOLER 000000
: . NA

39€-211 GLYCOL COOLER ' 000000
NA

39€-114 HEATER FOR 39C-107 000000
NA

39€-214 HEATER FOR 39C-207 : 000000
. NA
39€-314 HEATER FOR 39C-307 000000
NA

39E-414 HEATER FGR 39C-407 . 000000
NA

39E-514 HEATER FCR 39C-507 : 000000
NA

39E-614 HEATER FGR 39C-607 000000
. . . ) NA

39E-714 HEATER FCR 39C-707 . 000000
NA

J9E-814 HEATER FCGR 39C-807 000000
NA

39G-00 14 PLT. "12 NEUTRAL 0OIL ‘ 000000

CIRC. DRUM PUMP : NA



. THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTEO BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER - ITEM DESCRIPTION

39G-0018 PLT. 12 NEUTRAL OIL 000000
CIRC. DRUM PUMP NA
39G-002A PLT. 12 NEUTRAL OIL ’ 000000
CIRC. DRUM PuMP . ) NA
39G-0028 PLT. 12 NEUTRAL OIL R 000000
CIRC. DRUM PUMP . NA
39G- 102A NEUTRAL OIL PUMP 000000
. . NA
39G- 1028 NEUTRAL OlL PUMP 000000
' NA

- ]
39G- 102C . NEUTRAL OIL PUMP ‘ -000000
. NA
39G-202A NEUTRAL OIL Pump 000000
' NA
39G-2028 NEUTRAL OIL PUMP 000000
NA
39G-202C NEUTRAL OIL PUMP 000000
NA
39G-302a NEUTRAL OIL PUMP 000000
NA
39G-3028 NEUTRAL OIL PuUMP ' 000000

NA



THé BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER :

PHASE 2ERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM GESCRIPTION
39G-302¢C NEUTRAL DIL PUMP . 000000
NA

39G-4024A NEUTRAL 3IL PUMP ‘ : 000000
NA

39G- 4028 NEUTRAL OIL PUMP : 000000
NA

39G-402C NEUTRAL OIL PUMP : ) 000000
: NA

39G-5024 NEUTRAL ©IL PUMP . . : 000000
NA

39G-5028 NEUTRAL QIL PUMP 000000
: NA

39G-502C NEUTRAL OIL. PUMP 000000
) . NA
39G-602A NEUTRAL 0IL PUMP . 000000
NA

39G-6028 . NEUTRAL OIL PUMP 000000
: © T NA

39G-602C NEUTRAL OIL PuMp 000000
NA

39G-702A NEUTRAL OiL PUMP 000000
: NA



’ . THE -BRECKINRIDGE PROJECY
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
39G-7028 NEUTRAL OIL PUMP ©00000
) WA
39G-702C NEUTRAL OIL PUMP * : 000000
HA
39G-802A NEUTRAL OIL PUMP 000000
NA
39G-8028 NEUTRAL OIL PUMP : 000000
MA
39G-802C NEUTRAL OIL PUMP 000000
HA
39G-003A PLT. 4 & 5 HEAVY FLUSH . 000000
OIL CIRC. DRUM PUMP . MA
39G-0038 PLT. 4 & 5 HEAVY FLUSH 000000
OIL CIRC. DRUM PUMP » HA
39G- 1064 EBULLATING PUMPS FLUSH : ) . 000000
oIL PUMP NA
39G- 1068 ) EBULLATING PUMPS FLUSH 000000
OIL PUMP . NA
39G- 106C EBULLATING PUMPS FLUSH ‘ 000000
OIL PUMP A
39G-206A EBULLATING PUMPS FLUSH 000000

oIL PUMP ' NA



THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED BY SEQUEMCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
39G-2068 EBULLATING PUMPS FLUSH 000000
O1L PUMP NA
39G-206C ' EBULLATING PUMPS FLUSH 000000
OIL PUMP . NA
39G-306A EBULLATING PUMPS FLUSH . 000000
OIL PUNP . NA
39G-306B EBULLATING 2UMPS FLUSH ' 000000
OIL PUMP NA
39G-306C EBULLATING UMPS FLUSH : . . ’ . 000000
OIL PUNP NA
39G-406A EBULLATINS PUMPS FLUSH ) 000000
oIL PUMP NA
39G-4068 EBULLATINSG PUMPS FLUSH . 000000
' OIL PUMP NA
39G-406C EBULLATING PUMPS FLUSH . . 000000
oIL PUMP NA
39G-506A EBULLATING PUMPS FLUSH 000000
OIL PUMP NA
39G-50GB EBULLATING FUMPS FLUSH 000000
OIL PUMP NA
39G-506C EBULLATING FUMPS FLUSH ‘ 000000

OIL PuMmP ’ ’ NA



THE BRECKINRIDGE PROVECT
MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER ITEM DESCRIPTION
39G-606A EBULLATING PUMPS FLUSH ) 000000
oIL PUMP . HA
39G-6068 - EBULLATING PUMPS FLUSH ' 000000
OIL PUMP : NA
39G-606C EBULLATING PUMPS FLUSH ] 000000
: OIL PUMP NA
39G-706A EBULLATING PUMPS FLUSH v 000000
oIL PUMP NA
39G-7068 EBULLATING PUMPS FLUSH 000000
oIL PUMP : NA

* -

39G-706C EBULLATING PUMPS FLUSH . 000000
OIL PUMP : NA
39G-806A EBULLATING PUMPS FLUSH 000000
OIL PUMP ) NA
39G-8068 EBULLATING PUMPS FLUSH ' 000000
01L PUMP NA
39G-806C EBULLATING PUMPS FLUSH 000000
: oIL PUMP . . NA
39G-107A GLYCOL. SOLUTION PUMP , ' 000000
. NA
39G- 1078 GLYCOL SOLUTION PUMP ' 000000

NA



MAJOR EQUIPMENTY

ETEM NUMBER

39G-207A

.39G-2078

39G- 110A

39G- 1108

39G-210A

396-2|0é

39G-310A

39G-3108

39G-410A

39G-4108

39G-510A

) THE BRECKINRIDGE PROJECT
LIST SORTED 8Y SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

GLYCOL SOLUTION PUMP

GL;;DL SOLUSION PUMP_
HEATIN; OIL PUMP
HEATING OIL PUMP
HEATING OIL PUMP
HEATING OIL PUMP
HEATING OIL PUMP
HEATING OIL PUMP
HEATING O1L PUMP

HEATING OIL PUMP

HEATING OIL PUNP

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
HNA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

39G-5108
39G-610A
39G-610B
39G-710A
39G-7108
S?G-BIOA
39G-8108
39G-111A
39G- 1118
39Y-001A

3sy-0018

ITEM DESCRIPTION

HEATING
HEATING

HEATING

HEATING
HEATING
HEATING

HEATING

PLANT 3

oIt

oIL

oIL

OIL

oIL

oIL

oIL

EMER. HEAVY

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

PUMP

FLUSH OIL PUMP

PLANT 3 EMER. HEAVY

FLUSH OIL PUMP

PLANT 12 NEUTRAL OIL

FILTER

PLANT 12 NEUTRAL OIL

FILTER

THE BRECKINRIDGE PROJECT

PHASE ZERO

MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
MA

000000
NA

©00000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

39Y-002A

39y-0028

3J9F-104A - L

39F-201A - L

ITEM DESCRIPTION

PLANT 12 HEUTRAL OIL
FILTER

PLANT 12 MEUTRAL OIL
FILTER

SLURRY PUMP HEATERS

SLURRY PUNP HEATERS

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

' 000000
NA

000000
CNA

, 000000
NA
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4.1

Data Sheets for Columns and Pressure Vessels

. 39-DS-C-01: Neutral 0il for Plant 12 Feed Booster Pumps Drum

(39C-001, 002)

Ebullating Pump Seal 0il Tank (39C-101, 201, 301, 401, 501, 601,
701, 801)

Slurry Pump Warning System Drum (39C-003, 004)

Plant 3 Flush 0il1 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 0il for Plant 12 Slurry Pumps Drum
(39C-107, 207, 307, 407, 507, 607, 707, 807)

P1a9%23 g}uih 0i1 Storage Tank (39C-112, 212, 312, 412, 512, 612,
» 812

Ebullating Pump Seal 0il Rate Check Tank (39C 113, 213, 313, 413,
513, 613, 713, 813)



FORM 875, 4/79

! CODE |ISME Sec¥l DOwI-80
O. 3125 piiN THK SPEC. | /4222 -C/
2!/ &L HO. A OPER. PRESS. 2.4 PS/G
(77? TOP # S7Ar) @ COND. | TEMP. /180 o<
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W O/STRIBUTOR| | SKIRT '
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N | 7= = 1 M ZluT[[MT[[PT [cve OF,
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0 R ! @ & WELD SAMPLING
N + LN 8[cooE [POSITION Aoz
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. PIPE SUPPORT CLIPS REQD.| [NO
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INSUL. THICKNESS 1Yz, IN.
PAINTING |
VESSEL CAPACITY 170 CU. FT.
VESSEL | EMPTY 3.5 KIPS
WEIGHT [ TEST 4.1 KIPS
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FORM 875, 4/79

! CODE |ASME Szer Vi, vl -8
SPEC. 142292 - C-|
oPeR. | PRESS. o P&
COND. [ TEMmP. 70 F
DES. PRESS. S0 Psi&
COND. | TEMP. 205 F
SHELL & HDS SA-515-70
«| SKIRT
< | FORGING A-{81-I
Y = | PIPING A-106-8
0.%125 7 M. THK Z[STRUCTURAL
2:1 EUIP WD. Z(8oLTS
(TYP) BASE R & CaP A-283%-C
C.A. GRCErTs t/e,
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FOAM 876, 4/79
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4.2 Data Sheets for Exchangers

S

39-DS-E-03: Neutral 0i1 from Plant 12 (39E-001, 002)
39-DS-E-01: Neutral 0i1 Holding Drum (39E-005, 006)

39-DS-E-02: Heavy Flush 0il1 Holding Drum (39E-114, 214, 314, 414,
514, 614, 714, 814)

4-11
7083W:0910w
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AIR-COOLED HEAT EXCHANGER SPECIFICATION SHEET

Customer and Plant Location ASFL |, BLECKINRIDGE CoOUNTY , KENTUCEY Manufacturer:

Plant  BEECKINRIDGE Exch. No. 39- E- 001,002  Req. No. 2
Service NEUTRAL OIL FROM PLT 1L PROOSTER PUMPS SEALS 1tem No.
Size & Type 3~ |3 6 * {Induced)(Forced) Draft l No.of Bays | &
Surfaca per Unit-Finned Tube 12 Bare Tube P3| 12
Heat Exchanged 211725 .,0 Btu/h MTD, Eft. 52.74, og
Transfer Rate-Finned Tube ~— ;Bare Tube, Service 7 25 Clean Btu/h-ftlof
PERFORMANCE DATA—TUBE SIDE
Filuid Name NEUTRAL OIL Lathal Service(Yas)(No) IN ouT
Total Fiuld Entering Ib/h| Density, Liquld /3] 5616 57.72
IN QuT Specific Heat Capacity  Btu/lb OF .45 .45
Temperature oF 180 150 Cond.(Liq.){ emr) Btu/h-ft OF , 075 075
Liquid 15/h 410 A4 0 {(Pour)(Freeze)Point OF
Vapor 1b/h, mol. wt. — - Bubble Point oF
Menaond. /n, mol. wt, — — Latent Heat Btu/td
Steamn Io/h —_ — Intet Pressura (psig) { meiew 30. (MAX 276)
Water lb/h —_— —_— Pressure Drop, Allow./Calc. psi 10. /8. tiuc.
Viscosity(Liq.) ()} cP 2 1=} Fouling Resist., Insida h-ft2 OF/Btu 0.0015
PERFORMANCE DATA-AIR SIDE
Alr Quantity, Total 24700 (<wille) (s1d.£13/min}] Altitude ahove Sea Lavel qlo f1.
Air Quantity/Fan 63142 act. ft3/min| Temperature In(Design Dry Buib) 26 OF
Actual Static Pressure Q.25 .’} in. water| Temperature Qut | O‘-‘-: ’o oF
Face Velocity 600 std. n/min[ Mass Velocity(Net Free Area) b/h-ft2] Minimum Design Ambient OF
DESIGN—MATERIALS—CONSTRUCTION
Design Prassure 300 psig | Tast Pressure psig| Design Temperature 230 oF
TUBE BUNDLE HEADER, Type FLUG TUBE, Material c.S
Size 2-18 6 *® Material c.S. SA 516 =70 A 2ud +Eeussinn) (Welded)
No./Bay | No. Tubse Rows 6 No. Passes*® 12 Slope in/tt| oo | in]Min. Thick. HO in.
Arrangement Piug Material No./Bundte ll7 Length |8 ft.
Bundles 1 In Paratiel In Series | Gasket Material Pitch } },/4 in/\
Bays 4 in Parallel In Series| Corrosion Allowance ‘/:,‘: in.| FIN, Type —
Bundie Frame No., Size Inlet Nozzle in. | Material —
MISCELLANEOUS No., Size Qutlet Noz2zlu in.[0D in.{ Stock Thick. in.
Struct. Mount.(Grade) (Piperack) c/c| Special Nozzles in.INo./in, Fin Design Temp. aF
Surface Preparation Rating & Facing Code-ASME VHI, Div. 1 ]Stamp(Yes)(m
Louvars @) Manual{ TI Pt 66| SPECS.
Vibration Switches Chem. Cleaning
MECHANICAL EQUIPMENT
FAN, Mfr, & Model DRIVER, Type EZLlECTLIC MOTOR SPEED REDUCER, Type V BEELT
Nao./Bay 2 rav/min Mfr, Mfr, & Modal
Dia. 8 ttiNo.Blades 4 MJ |[nNos/Bay 2 [hp/Oriver 7.5 No./Bay 2 TOTAL ALL B&YsS
Pitch Ad%  Auto|Angle rev/min AGMA Rating hpIRa:io N
Material, Blade Hub Enctosure, TEFC Support(Structure) (Pedestal)
hp/Fan, Des. ﬁé Minimum Amb. Volt;Phase;Cycle
" Control Action on Air Failure-Fan Pitch (Minimum}{Maximum)(Lockup) ; Louvers (Open){Close){Lockup)
Degree Control of Qutlet Process Temperature {Maximum Cooling)(+ oF)
Recirculation {Nane) {Internal) (E xternal Ovar Side) (External Over End) [ Steam Coit { Yes}(No)
NOTES: *Give tube count of each pass whan irregular. -
ONE kCwW TwO FacsES
*_ ITEMS 2A4-E-C0ol ,002 COMRINED TOGETHER
UNIT 1IN BAVE Tyiz | NCT _ FIMNED
Plot Area | weight—Bunaie Ib Shipping b
3 2 (/c:?;:l F‘ls-,\JEDlr,c.s&EPHdSE 'LE;O - CFROAE EQVP| LD =7 o~ JOB NO. SZTWG' NO. | REV.
© & g GUED ron FEATE ZEeo  [He AP 4222 |'0s-£-93 | |

FORM 318 (6/78)
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HEAT EXCHANGER SPECIFICATICN SHEET

| SUSTGHEA AND ASHMLAND SYNTHETIC FUELS INC. SXCHANGER DEAN PRODUCTS
! PRACIECT LCCATION KENTULRY MANUFACTURER - ING .- .
[pren~ BRECKINUDGE EXCH.NO.  3d - E =~ 005,006 HEC. NO. 2 °
; SERVICEQSUNIT NEUTRAL OiL HOLDING  DRUM ITEM NO. 29 ~C- OOV £ 00%
P SIfE 127k 237 TYeE ﬁ"f\—.‘gpﬂ— {HORIZ!VERT) CCNNECTED IN SERIES PARALLEL
i SURF.UNIT (EFF/GROSS) 1.9 M¥/ah SHELLS/UNIT SURF/SHELL (EFF/GROSS) N/A
= PERFORMANCE OF GNE UNIT
i FLUIO ALLOCATION SHELLSIDE TUBESIDE
I FLUID CIRCULATED 1SO ¥ AT SsTEAM
| TOTAL FLUID ENTERING LB/HA s
; N cur IN ouT
[ LGUID N/A
HIEVYY VAPOR LB/HR, MW U/A
NOHCOND L3/HR, MW N2A
STEAM ! 15O ¥ saT
'NATER CONDENSATE
! FLUID VAPCRIZEC/CCNCENSED CONDENSED
GRAVITY, L1Q, ! 0.8849
VISCOSITY, LIQ. (VAP.) 0.Cté 0165 !
THEAY. CONC.. LIQ. VAP - — |
SPECIFIC HEAT, LIQL (VAP | 0.2 ¢,
’ ]
! TEMPERATURE _F ; 366 265
CPERATING PRESS, wS1a1 (PSIT) ! 150 {so
NO. PASSES/SHELL
| veLcary FT/SEC
I PRESS, CRCP. ALLOW/CALC. PS1 / 20 !
,r FOULING RESISTANCE
i 22T EXCHANGED 455 4 8TU/HRA; MTD (CORA)Y INTD) 234 N
51 TRANGFER RATE, SERVICE @ BTU/ MR FTE P CLEAN 3TU/HR. SQ. FT.°F
CCNSTRUCTION
SHELLSIDE TUBESICE
OE3IGN/TE5T PRESS. PSIG / 190 ! 29§
CESISN TEMPERATURE ‘F 408
CCORRCSi0N ALLOWANCE N 1/a”
| connecTiONs INLET [
! size OUTLET 'Kd
i AATING | iIso? .
TISBES NO. a0 THK (M!N/AYG) LEMGTH PITCH #& FLOW —tme < A (O 7]
TiJBI MATERIAL CARBON STEEL TURE-TUBESHFFT IOINT ]
ShHELL iD oo SHELL COVER LINTEG.) tRENMGQY)
CHANNEL. BOMNET CHANNEL COVER
TUSES=EST-STATIONARY TUBESHEET FLOATING
FLOAT!G HEAD CCYER IMPINGEMENT PLATE (YES) INC)
| 2AFFLZs.cRCSS TYPE % CUT iDIA/AREA) IPACING
L BAFELE3.1.0NG SEAL TYPE TU3E 51JPPORTS
i iMSUL. THK. 3HELL CHAN. EXPANSION JCINT
¢ GASKETS
I COZE RIALIAEMENTS STAMP (YES) (NO) TEMA CLASS SPECS
! WMEIGHT: 2ACH SFELL GUNOLE FULL OF WATER
RIMe RKS: MARK SR AND PSRCENT (AT) AS ASGUIRED

X PANEL.COIL  TYPE

; NUMBER _oF SHEETS REQUIRED  : (O /EA DRUM i

i : CaTE | ' { JC3IND. | DRWE S, ! PEY. ]

- ! 3 i V.g/glzunssu Wlﬂggéa—mmeru l W N’I ,m‘“ '4292 : ;
N cgu;o FOZ PHACE ZERO P ol 34 PSLE Ol |

INC S FORMIZLI6T8)

-

ee



HEAT ""CHANG:P SPECIFICATION SHEET

- ASHLAND SYNTHETICL FUEBLL INC. SXCHANGER "DEAN PRoDUCTS
1| PROIECT L KENTVSKY MANUFACTURER INC.
2 b agany BRECKINRIDGE ZXCH.NO. 39 -E~ }14 —Bl4 REa.NO. [5)
3 SEAVICE CFUNT REAVY FLUSH Oi1L BOLDING DRUM iTEM NC. 34-¢-107 ~ 807
4y 5 127 x 227 Tvpz PANELCOIL  HOMIZ/VERT) CONNECTED IN SERIES PARALLEL
3 g' SUKF, UNIT EESF/GROSS) 1.4 RFT™ JEA SHELLS/UNIT SURF/SHELL !SFF/GRCSS) N /A
61 PERFORMANCE OF ONE UNIT
71 SLUID ALLOCATION SHELLSIDE " TUBESIDE
3 FLUID ZIRCULATED 190 < SAT. TEAM
9| TOUrAL FLUID ENTERING LB/HR c
10 N QuT IN ouT
11 Loud N/A
121 varen LB/HR, MW i N/A
13| NONCOND LS/HR, MW ] ' N)A
131 STEAM : | 15D * fAT
15| WATGR } CONDE VSATE
16| FLUID VAPCRIZED;CONCENSED CONDENSED
171 GRAVITY. LIQ. 0.86819
181 wviscosITY, 110, (Vap. Q.06 0.155
190 THERM, UMD, LIQ. (VAP - L -
201 SPECIFIC i#EA 7, L1Q. (vap) i 0.2 i 4,
” F
i
22| TEMFERATLAE ‘F 366 ! 3564
23| CPEARAT!ING PRESS. (PSIA) (PSIG) ! {SO | {SO
3 | WO, PASSEL, SHELL '
25| vELouTY FT/SEC
81 PRESS, DACP. ALLOW/CALC. PS) / 70.
27! FOULING RESISTANCE
i HEAT EXCHANGED ASSA 8TU/HR; MATD (CCRA) (WTD) 234 ‘F
D] TAANSFIP RATE, SERVICE B. BTU/MRFTVYE CLEAN 37U/HR.SQ. F.F
20 CONSTRUCTICN
33 | SHELLSIDE TUBESIOE
37| DTSIGMITEST PRESS. PSIG / 190 ¢+ 285 |
33| CESIZH TEMBERATURE °F 408 i
24| CORALINIM ALLCWANCE W~ /8" :
IS5 CONNECTIONS WILET §v
35 size IQUTLET ! ’
27{ RATING i 1so ¥ {
81 tuass e Qo THK (MINJAVG) LENGTH PITSH ¥ FLSH —mm o <> 0
391 TUBE MATSAIAL CARBON) STEEL TUBE-TUBESHEET JCINT
30| SHELL 1C [ob) SHELL COVER UNTES ' REMOY)
CHAMMEL COVER
TUSESHEET FLGATING
INPINGEMENT PLATE 1VES) INO)
M CUT 'DIAIAREA) SRAZING
STAL TYoZ TUSE SUPPCRTS
CiHiAN. ZXPANSICN JOINT
3TAMP (YESH INO) TEMA CLASS £PE0S
. JUMOLE FULL CF WATZR
ES) NETUAEKS, vPasi€ (3R! ANO PEROINT (AT AS REQUIRED
: *__PANELCOIL. TYPE_ ¢

NUMBER _OF CHEETS QFQUIRED ¢ 10 /s DRUM

; ‘L;;.% SATE ! : ] : | L3NG | SrwiG R Rav.
L2 i we/8l | PETSURD FOU TRASE SER0- COREST TOTAL: HP ‘guf | AR | ‘ |

i &k - .

L e iYis/eg lscueo “Foa Punse  2ECD s .Age. ks '34 -bs E 02

50t 158 15:73)



4.3 Data Sheets for Fired Heaters

Slurry Pump Heater (39F-101 A, B, C, D, F, G, H, I, J, K, L,
F, G, H, I, J, K

E,
20] A’ B’ C’ D’ E’ b4 9 ? ? L)

3 9
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PR
ASHAAMD SYMTHETIC FUBLS , £NC. 24 IDENTICAL W ITS REUIRED %

BReCRIVELIOGE FPROJECT ITEMS 239F-10) R-L
Pasvr 39.0 39F- 201 A-L

PRoviod 24 ZIDEMTICAL TUBUAR ELEMEMT ELECTRIC IMMERSION HEATERS,
EACH IN ACCORDRNCE WITH THIS PRocess OuTY SPECIFICATION.

(X771 S 1ICS
SeRvIcE NORmMAL DESIGN
FLuIid 10 B¢ HEATED 3.6°APY CoAL-OERIVED OIL. - —¥ |
TNLLT PRESSULRE (Psie) 3s 5o
RLMOWRBLE PRESS. DRoP CPST) 10
et Teme. (°F) A 200 300 JsotF
6 UTLAT TEmP C.F) Soo Soo Cmggn,ogs/&p
Flow RATE CUB8/HR) Soo 1000
viscos Ty Ccp) ave. A >
ABSORPTIONV (Kw) 15 30
Sfeciptie GRautY (w/out) 0.96 /0.89 =>
SHEATH MATERIAL 321 55
FLAvGE mATeRIMe 316 S5

98 DRASN omo APPR 198 SRawN cNKD APOR 188 | SMAWH cHED Apon
gK HN
| 8

SLURRY PumP HERTER HYDRQCARSBON RESEARCH INC.
g'qp-lolA'L thRv 39F-20 . A-L- surlorL m 1Tanoamy

‘S8 | OmAwS G NED APPY

Tk

ll:?u [4

——




4.4 Data Sheets for Pumps and Drivers

39-DS-G-01: Neutral 0il to Plant 12 Feed and Booster Pumps
(396-001 A, B, 002 A, B)

Ebullating Pump Seal Oil Supply (396-102 A, B, C, 202 A, B, C,
302 A, B, C, 402 A, B, C, 502 A, B, C, 602 A, B, C, 702 A, B, C,
802 A, 8, C}

Pump Warming System Circulation (39G-003 A, B, 004 A, B)

High Pressure Flush 0i1 (39G-106 A, B, C, 206 A, 8, C, 306 A, B, C,
406 A, B, C, 506 A, B, C, 606 A, B, C, 706 A, B, C, 806 A; B, C)
39-DS-G-02: Heavy Flush 0il to Plant 12 Slurry Pumps (39G-110 A, B,
210 A, B, 310 A, B, 410 A, B, 510 A, B, 610 A, B,
710 A, B, 810 A, B)

39-DS-G-03: Glycol to Plants 2, 3, 4, 5, 12, 17 (396-107 A, B,
207 A, B)

4-2]



. 2d-(r- 002 A8
JoBND. {4222 ITEM NO

29-G- 001 A, B
CENTRIFUGAL PUMP DATA SHEET PURCHASE OADER NO
APPLICABLE TO: PROPOSALS O PURCHASE O assunt QO REQUISITION NO
NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER; INQUIRY NO
[ BY MANUFACTURER oaTeL/(S /O] REVISION {
FOR__ASHLAND CQYNTHETIC FUELL INC ST CENTUC LT

UNIT___THE RBEECKINR DG  PROIECT SERVICE_NEUTPAL o1l TD PIT 12 gEED <+« BOOSTER
NO. PUMPS REQ'D__ <l NO. MOTORS REQ'D__4 ITEMNO....______ PROVIDEDBY_YENDOR  wmrogy__ VENDORZ Pumeg
ND. TURBINES REQ'D JTEM NO. PROVIDED BY MTD BY
PUMP MFR_S a3 |5 Do yers L@ G vee__[2_ 24 & STAGES [ __SERIALNO
OPERATING CONDITIONS, EACH PUMP PERFORMANCE
Uouio_IVEULTROL Ol . u.S GPM at PT. NOR. 40 _ RATED 44 PROPOSAL CURVE NO
DISCH. PRESS.. PSIG 230. RPM_7 2erc>  NPSHR (WATER) LS
PTF.NOR 120> Max._1B0Q  suct. PRESS. PSIG MAX RATED 072 g2 BHP RATED__* ¥
SPGRatPT____ O.4d _ _ [0IFF. PRESS., PSI 224.2 MAX. BHP RATED IMP
VAP PRESS. 2t PT.PSIA____O. O DiFF HEAD, FT 56%.2 MAX. HEAD RATED IMP
vis. at PT, Ssu_1OO. ____¢p NPSHA, FT 22.6 MIN. CONTINUOYS GPM
CORA/ERDS. CAUSED BY HYD. HP S. BB |ROTATION (VIEWED FROM CPLG END)
CONSTRUCTION SHOP TESTS
NOZ2LES SIZE RATING FACING LOCATION JINON-WIT. PERF. OWIT. PERF.
SUCTION ON-WIT. HYDRO OWIT. HYDRO
ONPSH REQ'D. OWIT. NPSH
OISCHARGE HOP INSPECTION
CASE:MOUNT: (JCENTERUNE CIFOOT CIBRACKET [ VERT. (TYPE) CSOISMANT. & INSP. AFTER TEST
.SPUT: CJAXIAL CJRAD: TYPEVOLUTE [ISGL [JDBL CJOIFFUSER Comhen
-PRESS: [IMAX. ALLOW, PSIG *f: O HYDRO TEST PSIG
.CONNECT: CIVENT OIDRAIN (JGAGE
IMPELLER OIA: CJRATED CIMAX QTYeE: MATERIALS
MOUNT: (] BETWEEN BRGS [JOVERHUNG I WEAR. RG. DIAM./CLANC. API CASE/TRIM CLASSQ__ —£75
BEARINGS-TYPE: [JRADIAL O THAUST ——
Wee: CORNGOL OF000 IO MIST CIFUNGER (JPRESSURE O Bl I
COUPLING: CIMFR 1 MODEL
ORIVER HALF MTD BY: O PUMP MFR QO ORIVER MFR O PURCHASER
PACKING: (I MFR & TYPE CISIZE/ND. OF RINGS BASEPLATE: O
MECH. SEAL: ([ MFR & MODEL API CLASS. CODE VERTICAL PUMPS
DIMFR COOE PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'0.CJ
QewW.PPEPLAN__ Ot OSS: OTUBING: OPIPE COLUMN PIPE: O3 FLANGED  [JTHREADED
(I TOTAL COOLING WATER REQ'D, GPM O SIGHT £ REQ'D UINE SKAFT:  (JOPEN  CJ ENCLOSED
(OPACKING COOLING INJECTION REQ'D: I TOTAL GPM arsic BRGS: C3BOWL [JLINE SHAFT
OSEAL FLUSH PIPE PLAN Ocs. Oss. OTUsING OPIPE BRG. LUBE CIWATER CJ0IL (JGREASE
S OBXTERNAL SEAL FLUSH FLUID Qcem OrsiG FLOAT&R00 OCS. OsSs. OBRZ ONONE
£ OAUXILIARY SEAL PLAN Ocs. Oss. OTuBING OPIPE FLOAT SWITCH O
Z, OAUX. SEAL QUENCH FLUID PUMP THRUST, L8 CTUP Qoown____
: TURBINE DRIVER
2 MOTOR DRIVER , S
€ uP_I:‘:’_,nPMMFRAME__VUUS/PHASE/CVCLES&%L
3w BEARINGS LUBE
o Tvee _ INSUL FULL LOAD AMPS
s eNCTTI= A=< TEMPRISE C_______ LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE
S Ows Ovss VERT. THRUST CAP., LB. SERVICE FACTOR MOTOR TURBINE
API STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED
IO ] e i ) e
‘O -..‘i.‘.'l.‘f?;-..\.g.f’ugb Fos PHAatE Ze02 AL 14222 29-05-5-21| |
| no. l DATE l SHEET 1 oF__|




ERCH PmP - _
uszgwcofs?fmfsff‘s"fx m % HYDROCARBON RESEARCH INC. ““ENTY-Rup Pumps RELLIRED

PS¢ 2 OPERATING 1- RECIPROCATING PUMP DATA SHEET
1 dpRRE) | , 39¢-102 A,8C THRY
CUENT Asacann S £ v Zasg. ITEMNO. 39~ -802 A R.C
PLANT LOCATION Ry JOB NO.©2.

SERVICE OATE /=/5 -&) ay f&

Pnooucr

Sk Gn.@ .o°r:__|_22____.v-s _E.Q.&P._p_La.L°F SucTion Pressune 1722

| se Gn. Hor@Sue Cowo._1-Q _Se Ga Hore Dis. Cono.f:Q NPsid = |SPST (AYATL.)
NORMAL_CAPACITY DirremennaL Pressume_ 36 9S PST

CoLo @ 80°F Q-5 G. P M.} Oesian Heao i Fegr

Hor & Suc. Como, o @+ 3 8. P M.|| Sream Pressune

Hor # Ths. Cono QuaLITY.
DESIGN CAPACITY

Exnaust Pressuse
+ Cowo & ¢a°F .0 G. P M.|{ Morom Cuamacremsnes VoLTs Puase Crevey
Hor # Suc. Cano. Lo G. P M|| GuananreED Braxg MORSE POWER TD BE 8aSZD ON DESIGN CABACITY
Hor @ Ois. Cona. G.B _Mllar ciscHamae conoITIONS.

PUMP SPECIFICATIONS
PUMP TO BE FURNISHED IN ACCORDANCE WITH SPECIFICATION NC.

Manyragrynen Pisron Seezo Fr/Min. @ Suc.Cono.
Tvyee RPRM
SUCT. VaLve Amga
Size Oisen Valwve Amea
Maremay, Fos fiquio ExQ VeL Tuau. Sucr  VaLves Fr/Min @Suc. Cono/
Crumoen__CRsT STEEL SraLLing PRESSURE
CrLinOER LiNER H.H.P
PisTon Gas Cons C. F/H.H.P/Hr
Pisron P .
PisTon Roo StEam Cons. #H. H. P/He
Guioe Raoo - — .
PLuncER 440 sTAInLECS STEEL | Caouina Warer Recuineo oF G.P M.
LusmicaTon
VALVES RevoLuTion Countem
VALVE SEArS SParE PACKING
Pacxing Box Tyee Lagain q
ExporT PACKXING
Liuio EnD Pacxing Semar No.
Sream Enp Packing Dimension PriNT No.
SiZE SuCTION e WEIGHT.
- Price
Size DiscHarge Dmiven
Size Srzam

Si1ZE  ExmMausT — — S — —
REMARK

KING TO 8 INSTALLED iN FIELD. THICXNESS OF SUCTION FLANGE TO CONFORM WiTH THICXNESS SPECIFIED FOR OISCHARGE FLANGE.

a'; RLL Pumps-TO Bt MoToR PR vaN
L2 mavvdr. CAPARACITY ADJUSI‘M:&MT 15 REQUIRLO.

'SSUE | OATE | 1SSUE OATE | 13SUE | OATE | ISSUE | OATE | 1SSUE | OATE | 1SSUE | OATE | ISSUE | OATE
/lf,g’ e
Wn MEA=178 (REV.-1) 3726773




HYDROCARBON RESEARCH

INC.

FouR TOBmTICAL

CENTRIFUGAL PUMP DATA SHEET

PumpPs RZQUI
396- 03 A/8

CLIENT ASHAAND SyaTHeTIC Fukis Iwnc.

ITEM NO.3QG- 094 A/8 |

JOB NO. .

PLANT LOCATION BRECKIVRIDGE ?ﬁa,[CCT

SERVICE PumpP WARMING MANUFACTURER

DATE 1-20~§71 8Y 8K

SYSTEm_C(RCULATION

CONSTRUCTION ANO MATERIALS

CASING =MOUNTING (CENTERLINE )} (FOOT ) {BRACKET ) (VERTICAL )
sPLIT (axiAL ) (RADIAL ) -
TYPE (SINGLE VOLUTE ) (DOUBLE voLuTE ) (DIFPUSER )
TAPPED OPENINGS (VENT )} (OR2AIN ) (GAGE CONNS y !
NOZ2LES Si2€ ASA RATING FACING POSITION
sSucTION
OISCMARGE
IMPELLER Dl1AM RATED Nax rvee
MFR'S BEARING NGQ. RAOIAL THRUST

Luse: Qmwg o Oriooo Qo mst Oriinaer Qor,

MOTOR ORIVE ALe PumPS TURBINE DRIVE
UNIT ; B SiZE 8 TYPE NO.REQD &
OPERATING CONODITIONS, EACH PUMP PERFORMANCE
LIQUID S° L-OCRIWVED Ol s gomarsr, morl2S _ nnf:nl&i‘ PROPOSAL CURVE MO
: L OISCH. PRESS., PSIgaea I NPSH REQ'D(WATER), f1.
¥ 00 sucT. press, paig ax_SQ raren_ 5 | wo. oF staces aen__LT750
SR am, AT PT 0.963 0IFE PRESS,, PSi oeserr o2 anp 3. &
vap press, at o1, psiom o5 orrr weao, ft . MAX BMP RATED IMP
wis ar Y, Ssy <P, 3. NPSH avaiL, ft > 20 MAX NEAD RATED I1MP, 1.
CORR/ERROS. causeD sy THI ic 1% 1204 S0L10S yivg we: Rz | wen CONTINUOUS GPM (BY NFR) o

ROTATION FACING COUPLING ENO e
WATER COOLING
BEARINGS
STUFF. BOX
PEDESTAL
GLANO
TOTAL WATER REQ'D, gpm
PACKING COOLING
PLUSHING —
SEAL FLUSHING PLAN NO.

COUPLING AND (OSMHA) GUARD S MFR ORIVER MALF MTO BY

AUX PIPING BY MFR.

O PACKiING: MER AND TYPE si2e NO. OF RINGS

CM SEAL' MFR AND MODEL AST CLASS CODE M COOLING WATER Q rusine Qpire
FOR VERTICAL PUMPS: SHAFT THRUST (UP) (DOWN) Ib} SEAL FLUSH Qrusing Qeiee
| sasgpLATE:
MATERIAL CLASS AND ABBREVIATION (CASE / TRIM) % SHQP TESTS | REQUIRED wiTnESSED
" RUNNING PERF
B30 T-2 S=1 s-3 =« S-5 s-6 s-9 NPSH
ct (3 sTL. STL 7] ST sTL. S'T STL. STL DISASSEMBLY
€1 8RZ. c1 RESIST STL. 2% CHR | _~T29%, cHR WONEL | |usPECTION
/ET 0-6 -7 -9 MYDROSTATIC RSIG
%6 CHR L 3 %CH 's;" e HY e MAX ALIOW, CASE WP £SiG E
12% CHL~T2%CnR .S$ $S ol WEIGHTS: PUMP, sase
NOTE)) TABLE BASEDO ON API-G10 (5 TH. EOHTION, MARCH, 71] APPENDIX=0.
MOTOR TURBINE
MOTOR ORIVER BY TURBINE DRIVER BY MFR. FINAL DATA (AS BUILT) -
ITEM NO. MTD BY. ITEM NO. MTD BY. ACTUAL IMPELLER 1AM
NP RO FRAME ne KPW MAT'L TEST CURVE NO.
MFR _ MFR AND TYPE OUTLINE DWG. NO
rvee INSUL INLET STEAM, pSiQ TEMP F PUMP SECT. OWG. NO.
ENC. TEMP. RISE € ] EXMAUST, DIIG _CW REQ'D; QP | SEAL Dram. DWG. NO.
VOLTS/PMASE/CYCLES STEAM RATE, FL 1b/8MP/HR] PUMP SERIAL NO.
BEARINGS wvee BEARINGS Luee. WR CLEARANCE Dlam.
FULL LOAD AMPS NOZZLES{SIZE[ASA RATING | FACING[POSITION| (MECH SEALI(PACKING) SMIPPED
5.7 ':x"::usﬂ O INSTALLED O soxzD SEPamaTELY
=
APY STD 610 GOVERNS UNLESS OTHERWISE STATED
exceprions uremzeX] ) SERL TO BE ALL mETAL 8 S TUVGSTEN CARRBID
ROTATING /STATIoNARY SERL FRCES ANQ  (RAFOIL  SECOMPDARY SEAL
RiNG.
ISSUE | oaTE ISSUE. | DaTE ISSUE | DATE ISSUE oaTE 1SSUE | oate 1SSUE DATE 1ssue oate
I 1208 [Hwn
"FORN MEA~177 (REV-2) 67 9 7.9



'is - -
%“.f,':-fée’;':fcé e HYDROCARSBON RESEARCH INC, TWENTY-Foue PumPs REQuigE(

CONSISTS OF THREE RECIPROCATING PUMP DATA SHEET .
pumP3s (2 oprAmvG + 1 SpARE) 396 -106A/8/c THRU

CUENT Aswenwp SYarHernic R;:.;' Zac. ITEM NO. 395 -BooAB/c. ‘
PLANT LOCATION RAsClein/R10cE PrajscT JoB NO.62.
SERVICE 168 PrESSURE FrusuH Qie DATE ¢-12-81 8y Sk

Prooucr. Discrange Pressune_ 3700 PsiG (PSV sex @ Hooo Ay
Sa Ga. & 80°F 3 Sucnion Pressure PSi1G
| se Ge. Hor@Suc_Cono.2:99 se Ge. Hors® Dis. Cono. 9: _%T_’_Sﬂ?f-_m_ﬁxm._
“NORMAL CAPACITY Dirrenennae Pressune_ 5@ 3.5 PSL-
CoLd @ so0°F. — G. P M.{|Desian Heao 1w Feer R—
#or @ Suc. Cano. 29 G. P M.|iSream Pressung
Hor ® Ois. Conn el G. P M.{l Quauiry
OESIGN CAPACITY | exnausr Pressune
Calo @ ¢a°F 9.7 G. P M.{{ Motror CramacTEmIsSTICS VoLTS Puasg—___CreLry
Kar @ Suc. Cono. 19 G. 8 M|l Guaranteed Braxg HORSE POWER TO 8E SASEZD ON DESIGN CARACITY
Hor @ Dis. Cong. 19 oG. 2 Ml ar ciscuamae coneimons.

PUMP SPECIFICATIONS

PUMP TO BE FURNISHE_DVVIN ACCORDANCE WITH SPECIFICATION NO.
Manusacrusen vasron Seeen Fr/Min. @Sue. Cono.

Tryre RPM
SucT. VaLve Area

Size It Disen VaweE Amea

% " veL Tumy. Sucr VaLves Fr/Min @ Suc. Cono,

Cvuinoen 2 STALLING PRESSURE

Cvuinoer Linem HHP e 2

PISTON Gas Cons. C. F/H.H.P/Ha,

Piston  Facxing

PrsTom Roo Il SreamCons. #H.H. P/Hn

Guioe Roo —— " 3

PLuncen 14O STRINUESS STEEL, CoounG WaATER REQUIRED oF G.P M.
\LUBRICATOR

VALWES . RevaLuTion Coyntenr

Vawve Sears SPaRE PacxinNg

Pacxing Box Tyee LAGGING
EXPORT Packing

Liguio Eno Paciing SenaL No.
Sream Eno Pacxing Dinension Print No.
3uE SuLTion : WEIgHT...
. | PRICE -
Size DiSCHARGE - Omver
Size Sream Jli
Sizg Exmaust _— — _
|- = ———
MARK ?

PACKING TO BE INSTALLED IN FIELD. THICKNESS OF SUCTION FLANGE TO CONFORM WITH THICKNESS SPECIFIED FOR DISCHARGE FLANGE.

O ALL PUMPSTO BE MOTOR- DRIVEN

@D AMNUAL CAPACITY ADTUSTMENT |5 REOUIRE N

1ISSUE oate ISSUE oate 1SSUE oare ISSUE OATE ISSUE DATE 1SSUE oarTeE 1SSUE OATE

i ml® ] 2 115187 | viery

M MEA~=I78 (REV..i) 3/26/7%
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CENTRIFUGAL PUMP DATA SHEET

NO.| DATE

PURCHASE ORDER NG
APPLICABLE TO: PROPOSALS O PURCHASEQ ASBURTO REQUISITION NO.
NOTE: O INDICATES INFORMATION TO 8€ COMPLETED BY PURCHASER: INQUIRY NO : :
13 8Y MANUFACTURER um_LZJ_S (3 REVISION {
FOR__ASHLAMD C(YMTHETIC FUSLSE INC SITE KENTUCEY
UNIT BRECKINKIDGE SERVICE 1L TO PLT #1L SWRLAY PyMF:
NO. PUMPS REQ'0_2___NO. MOTORS REQD_Ze ITEMNO. 3A & - 110 4 BproviDeney__ YENDOL mrpsy__ VEMDOR,
ND. TURBINES REQ'D ITEM NO PROVIOED BY M10 BY
PUMP MFR Sum ELO SIZE AND TYPE sTAGES 1/ SERIAL NO.
OPERATING CONDITIONS. EACH PUMP PERFORMANCE
uguio _HEAVY FLYSH _ U.S GPMat PT. NOR 40 __ RATED 44 PROPOSAL CURVE NO.
ol OISCH. PRESS., PSIG 230. RPM_Z2 EXD __ NPSHR (WATER)
PTENOR_430  max._t DO suct. PRESS. PSIG MAX RATED 0.93% eF_4 S puprateD_L 3. S a”
speRapT_—_ 026 o pRess. pS! 2294.17 MAX. BHP RATED IMP__£ S~
vap. PRESS. st PT.PSIA___©. 0O oiFF. HEAD, FT 5i15.472 MAX. HEAD RATED IMP
VIS. at PT. Ssu © o CP_A2-ONPSHAFT 24.27 MIN. CONTINUOUS GPM
CORR/ERQS. CAUSED 8Y HYO. HP 5.88 ROTATION {VIEWED FROM CPLG ENOD)
CONSTRUCTION B SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION CXAON-WIT. PERE. OWIT. PERF.
SECTION CANON-WIT. HYGRO OWIT. HYORD
——— ONPSH REQD. OWIT. NPSH
CASE-MOUNT: CJ CENTERLINE TRFOOT CIBRACKET DI VEAT. (TYPE) 0P INSPECTION
’ OISMANT. & INSP. AFTER TEST
SPUT: CIAXIAL (JRAD: TYPEVOLUTE [JSGL [J0BL (CIDIFFUSER SaTHen
PRESS: CIMAX. ALLOW PSIG *F; C1 HYDRO TEST PSIG
CONNECT: CIVENT CJORAIN (JGAGE
IMPELLER DIA:  CIRATED OMax. OTvee: MATERIALS
MOUNT: [JBETWEEN BRGS (JOVERHUNG  [J WEAR. RG. DIAM./CLANC. AP| CASE/TRIM CLASSQ.
BEARINGS-TYPE  (JRANIAL €3 THRUST Sl 53
WBE CIRING OIL CJFLOGD CIOILMIST CIFUNGER CIPRESSURE (J
COUPUNG: (I MFR ) MODEL
ORIVER HALF MTO BY: O PuMP MFR O ODRIVER MFR O PURCHASER
PACKING: [J MFR & TYPE CISIZE/NO. OF RINGS BASEPLATE: [
MECH. SEAL [ MFR & MODEL API CLASS. CODE VERTICAL PUMPS
CIMFRCODE PIT OR SUMP OEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'0.O
OCW.PIPEPUN______ OCE OSS: OTUBING O PIPE COLUMN PIPE: (J FLANGED CJTHREAOED
£ TOTAL COOLING WATER REQ'D, GPM : O SIGHT £ REQD UNE SKAFT: C3OPEN [J ENCLOSED
(OPACKING COOLING INJECTION REQ'D: (I TOTAL GPM arsic 8RGS: CI8OWL CIUNE SHAFT
OSEAL FLUSH PIPE PLAN Ocs. Oss. OTUBING OPIPE BRG. LUBE CIWATER CIOIL CIGREASE
S OBXTERNAL SEAL FLUSH FLUID QoM OrsiG FOATAROD Ocs. Oss. OBRZ ONONE
5 OAUXIUARY SEAL PLAN Ocs. Dss. OTusiNG O PIPE FLOAT SWITCH O
3 O AUX. SEAL QUENCH FLUID PUMP THRUST, L8 CTUP w] g:m__
2 PP — - TURBINE ORIVER
2 = T—. e
€ LS RPM_7 -2 FRAME VOLTS/PHASE/CYCLES__ ¥00/2 [ T
8 M BEARINGS LuBE = <
o TYRE INSUL FULL LOAD AMPS
§ INC_TEEC TEMP RISE. C LOCKED ROTOR AMPS APPROX. WT. PUMP & BASE
S Ows Ovss VERT. THRUST CAP, L8. SERVICE FACTOR MOTOR TURBINE
APY STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED
-/
! JOB NO.| DRAWING NO. | REV.
N - ~ TR 29 - T g
IR P e s A T W i PP PIPY I
O Y3 /io! 153VED FOR PHASE ZEWO HP inne 4 441
/

SHEET OF /

294 -110A B 1D BIOA




J0880.14222 ;rewn0. 39 G-1074,8 | 2074F

CENTRIFUGAL PUMP DATA SHEET PURCHASE ORDER NO.
APPUCABLE T0: PROPOSALS O PURCHASE QD AS 8ulLT O REQUISITION NO.
NOTE: O INDICATES INFORMATION TQ BE COMPLETED BY PURCHASER: INQUIRY NO
[0 BY MANUFACTURER A oate_i/16 /AL REVISION.___ (2D
FOR__BCHLAMD SYNTHETIC FUEBLS INC. SITE KENTYCEY
uNIT B KINRIDGE SERVICE__GL.YCOL T PILANTS 2,3, 4,5, 12,17
NO. PUMPS REQ'D 4 __NO.MOTORSREXD_4 ITEMNO._______ PRovioeD 8Y._YENDOR _ mrpay VENDOR
NO. TURBINES REQ'D ITEM NO. PROVIOED 8Y MTO BY
PUMP MFR_WILCON CNYDER — sizeanoteelx 3 x0%'LL" ESNC stages | SERIAL NO.
. OPERATING CONDITIONS, EACH PUMP PERFORMANCE

uauID—GlTCOL U5 GPMarPT.NOR 900 _ RATED 220 PROPOSAL CURVEND._M=CPEO6 = D7

: DISCH. PRESS. PSIG 262.0  |pM 3550  wesuawaten)__ 9 ___
Pr. o202 Max 1 BC qucT. PRESS. P3IO MAX. HAIED L2 BF_4A %  swpraten__ G827 ®
SP.GR. at PT L AAS  DiFF. PRESS. PSI 260.7 MAX. BHP RATED IMP B1.9 %
vAP. PRESS. T, PSIA__ OO __ pifs. HeAD, FT 525.9 MAX. HEAD RATEDIMP____ 527
WS nPr. 5w 854 _ o NPSHA, FT 3.0 MIN. CONTINUOUS GPM So
CORR/ERDS. CAUSED 8Y HYD. HP 23.44  |AQTATION (VIEWED FAOM CPLG END)___ (N

CONSTRUCTION SHOP TESTS
NOZZLES SIZE RATING FACING LOCATION @ NON-WIT. PERF. OWIT. PERF.
SUCTION 3 300 eF END GINON-WIT. HYDRO Qwir. HYDRD
ONPSH REQ'D. OWIT. NPSH
o TOP

QUSCHARGE 2 200 RF Q (OSHOP INSPECTION

CASE-MOUNT: (Z{CENTERLINE CJFOOT [JBRACKET (J VEAT. ({TYPE)
-SPUT: QaxiaL (MRAD: TYPE VOLUTE {4SGL [J0BL [IDIFFUSER

(OODISMANT. & INSP. AFTER TEST

PRESS: CIMAX ALOW, SO psig__ 220 ¢ OuvoroTesT__780 _ pqip [ D0 NE
LONNECT: CIVENT [MORAIN (JGAGE
IMPELLER DIA:  CJRATED 124, CMax. 1% OTYPE CLOSED MATERiALS
MOUNT: CIBETWEEN BRGS (RLOVERKUNG  (J WEAR, AG. OIAM./CLRNC. APICASE/TAMCLASS@— S-5
BEARINGS-TYPE  (CJRAQIAL gaLl QTHRUST Balt
wee (AN O CIFO000 o MST DIFUNGER CIPRESSURE O
COUPUNG: CIMFR THOMAS O mopeL DBZ-C
ORIVER HALF MTD BY: RIPUMP MFR O ORIVERMFR O PURCHASER |
PACKING: [ MFR & TYPE CISIZE/ND. OF RINGS BASEPLATE B _STEEL. DRAIN TYPS
MECH SeAL OmrRamooet DURA  PTO  apcuass. cooe VERTICAL PUMPS
Owcooe__EWSE ((F/7) Vv PIT OR SUMP DEPTHO
AUXILIARY PIPING MIN. SUBMERGENCE REQ'D.CJ
OCW. PIPE PLAN Ocu; OSss: OTUBING: O PIPE COLUMN PIPE: (3 FLANGED [ THREAOED

LINE SHAFT: (JOPEN (T ENCLOSED

() TOTAL COOLING WATER REQ'D. GPM. O SIGHT F1. REQD
CPACKING COOUING INJECTION REQ'D: (17021 Gomt Qrae ARRS:  C180WL (JUNE SHAFT
@seaL ASHPPEPLAN ... I___ R cs. Oss. gruame Oripe BRG. LUBE LJWATER C10IL DIGREASE
5 COBTERNAL SEAL FLUSH oo Do p— AOATAA0D OCS OsSs. OBRz ONONE
£ OAUXILARY SEAL PLAN Ocs. Dss. OTusng O PiE FLOAT SWITCH O
$ O AU SEAL QUENCH oD PUMP THRUST, L8 CJUP Cloown
g T ar— TURBINE ORIVER
S w100  wm__ 2000 raame VOLTS/PHASE/CYCLES_460/>/40
8 mm_ SEARINGS LUBE
o v INSUL FULL LOAD AMPS
;o TEMP RISE €. LOCKED ROTOR AMPS APPROX. WT, PUMP & BASE

Ovws Ovss VERT. THRUST CAP, LB. SERVICE FACTOR MOTOR TURBINE

AP1 STANDARD 610 GOVERNS UNLESS OTHERWISE NOTED.
X_LORRZATED FmoR2  VICLoliTy

- .
JOB NO.| DRAWING NO. | REV.
22129 D$G-c>
O [/1e/B] | 1SSUED FOR PHASE 2ERO W [p al 142 ©
NO.| DaTE sMeeT__ 1 of_ |




4.5 Data Sheets for Processing Equipment

 39-DS-Y-01:  Neutral 011 Filters (39Y-001 A, B, 002 A, B)

4-29



DESIGN DATA CHARACTERISTICS
COMPONENTS FEED [Fil:rate] CAKE ! FILTFR TYPE CARTRIDGE
NQ_REQ 4 A
FILTERING RATE,
GPM / FT
Filt, Area.F!%le Act
FLOWS FILTER MEDIA
Total, Lb/Hr 4410
Total, GPM 20
Precoat Material
Solids, Lb/Hr 14 Precoat Thickness,in.
Liquid, Lb/Hr | 9400.¢ Wash Rate, GPM
19.9% Wash Composition

Liguid, GPM
PROPFRTIES

Pujp Density, Lb/ft

Cake Volg, F?/Hr

Liquid, Wt% 29.9 @ Lb/Ft
Liguid Density, Lb/ft3 58.66 _Dry Solids, Lb/Hr
Solids, Wt% o Cake Discharge
PARTICLE SIZE | $x° Cake Fxpoaure
DISTRIBUTION Method of Operation
Viscosity, Lb/Ft-Hr
TEMPERATURE,°F | 180
Vapor Pr 'PS r MAJJ 9- LO' ‘
‘NOZZLES TIME CYCLE
N
noz SERVICE Sa BAhcA A Rex|sitd CYCLES/DAY
1 INLET s Phase Hrs. /Cycle
2 OUTLET 1 1 2"1 Filtering
3 Washing
4 Drying
5 Cake Disch,
6 (Coupiving Two duaire sy "5 4 ]
NOTES: YENDANL SuAIZ77=N Tvlg k35-
5 ~ AN oz ET e o v L - lomier vt we bpp e PROCESS DESIGN
T éo} iz 4 1SSVED  Fow PuATZ Tiyv oo 14 Aip DATA
NoO. lvate REVISIONS Progl Proid Clier: FILTERS
. TaGq e 29-v- ool 2,2, D02 AL JOB NO., {4222
Pl DRAWING NO. Rev
P EVTK ! FILTER
e NEVTKaL OllL LTELS 29 - i v - Ol |




4.6 Duty Specifications for Miscellaneous Equipment

39-SP-A-01: Heavy Flush 0il1 High Pressure Pumps (39G6-111 A, B)
Glycol Heat Exchangers (39E-111, 211)

39-SP-A-02: Electric Heaters (39E-003 A, B)
Electric Heaters (39E-004 A, B)
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39-G-111 A, B

392-111, 211

TiiZ BRECKINRIDGZ PROJECT

PLAXT 39 - PURGZ & FLUSH OIL 3YSTzZ

Two heavy flush oil high pressure pumps

for delivering 600 GP! rate to plant 3

(8 trains) slurry heaters and li-Coal

l reactors to control runaway reaction.

Suction Pressure: 100 PSIG
Discharge Pressure: 3000 PSIG

Cperating Temperature:

180°F

Two air cooled glycol heat exchangers

for pedestal, seal housing § bearing

casing cooling of all slurry pumps in
plants 2, 3, 4, 5, 12 & 17.

Rated flow: 220 GPM

Sesign press.: 300 PSIG

. o
Design temp.: 205°F
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- ASFI THT BRICKILIRIZGZ P2SJZCT  AICI [J08 0. 1:22-
; 7.5.207 COOPERATIVZ AGRZ 0. SI-FC03-800820717 {3-ICIFICATION TAEq
DUTY SPICIFICATION
' PURGZ & FLUSH OIL SYSTI: 39-59-4-01 0
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THE BRECKINRIDGE PROJECT

PLANT 39 - PURGE & FLUSH OIL SYSTEM

39E-003 A, B. Two electric heaters, Indeeco Model 363N250,
capapble of delivering 250 KW each with 16
stages of heating. Associated controls for
the units are included.

39E-004 A, 8. . Two electriq heaters, Indeeco Model 363N250,

' capable of delivering 250 KW each with 16
stages of heating. Associated controls for
the units are included..
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ASFI THE BRECKINRIDGE PROJECT AECI "°1,:‘: sy A%,"T'-;iz T
1,S.DOE COOPERATIVE ACREEMENT NO. DE-FC05-800R20717 -
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g ety s T b e = i DIETTLLATE FLUSH 9 W ¥>% TS Tor | 25 L 84 200 -127 20E- 114 Z0N-103 . ¢ Dw ™ L omn =M Z2GE- 111 20 D-119 o e 41 E s T8 w o 5 .;‘J?. ‘“5‘2/\ T e E re® & @ i —
PISTILLATE FLUSH oiL TANKS DISTILLATE FLUSH Ol TANK DYPTILLAT FLan o = et noo e vt g 2 e VACUUM TOWER JLE TOWER A AT PG TAL AT U < rq o - NERUTREE ol R e Vg iy 1 a2 "2 = o Cofl ¥, SE) s ol el e - |14 &N EMy s pod W 398 -1 € 21 . £ S 200 - 125 i
CLPACITY | 55950 BBLS, BOTTOM COIL e R x n‘TL' 3 o Iy sy Eus N =S SIPE DRAW-OFF 9IDE DRAW-OFF PRECOAT TILTEES 09 b9 L9 g o4 TANK . BOT. COIL S "o 204 Pl s S 3% i 0o oz -l kil HEAVY FLU L HEATER FOR *3C-107 el s st i e ATt u AT NG YT Ty e | BHE - GelRook 39E-CO5 €006 39Y-001-002 AL B 29E-00l £ 602 NOTES
INSULATION & 1'a " DUTY 470327 BTU/HR Eoae : £ 85 b T aw Fy 2= » o b TANK TANK . 30T, COIL CAPAZITY 54 GPM O €« 2 o B2 - BUTY : 470,327 BTU/HR CAPA.: 55356 PRLS, 90 S g eER & * U = I35 | b HOL_DING DESIGN DUTY 4554 gTyjug N | [ &) |2 i i G ey QL A B Siek (A HEUTRAL JOIL. TANK | HEUTRAL @IL HEATER FOR 39¢-00 {002 TR TR
g R iy M2 gt e A i Bo Cuiw He © o BTy CAPACITY 110,000 BBLS. DUTY 1166773 BTU/HR ® el £ Es | £ DES, TEMP & PRESS: (90 PSIGE 408°F INGULATION S 112" ot & | ¥ Y G E e , @ &v I8 389 ST e HEAT ExcHANGE aReA: ), L) ® Rt by T O : Bt a0 ViR - i £i3 Lin ¥ 195090 BELS. HOLDING DRUM DEGIGN DUTY 14E54 BTU/ 4R e ihste s LSl el S e CIRCULATING CIL AIR COOLERS 1. see spec. (a222 A3, AZ EoR PHASE ZEED
TEMP ¢ PRESS: 190 PSIGE 408 °F. = & Ue fas e e g x MSULATION : 1Yz " PRESSATEMP 1150 P51G 0 408°F, 23 3o b w3y = T 7 LEAT EYCHRNGE AREA:Z00T FTZ i t o 193 Ea <3 = 3 o S T EINE B 19ET bt g beh T o SRRt e ik Sy SeE I ISt HORE NTERNAL HiA.:5-0" HEMT S ELATGE GREAS 16 By2 CAEDCE A G DESIGN DUTY 1211.725 BTUHR/EA SCoPE DEFINING PEID CONTENT.
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PLANT 40 SITE DEVELOPMENT AND ROADS

1.0 INTRODUCTION

The preparation of the site involves the leveling of the approximately
three square mile area, the addition of basic improvements such as roads,
fencing and drainage needed by the plant as a whole, and the placement of
high load-bearing fills, pilings, spread footings and mat foundations for
the plant structures in'accordance with individual needs |

The general site is grdded to a basic elevation of 415 feet above mean
sea level (MSL) and the coal storage area is graded to +420 MSL. Most of
the overburden removed in this operation is very low strength silt
unsuitable for structural fill. It is stockpiled for other uses.

Drainage of contaminated rain runoff from process and offplot areas if
directed to ponds for treatment needed before plant usage. Uncontami-
nated storm runoff from building roofs, parking lots, outdoor storage
areas and uncontaminated process plant areas is routed to the raw water
storage pond.

.So0i1 improvement work required for River Facilities (Plant 22) is
included in the Plant 22 section of this report.
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PLANT 40 SITE DEVELOPMENT AND ROADS

2.0 PLANT DESIGN
2.1 Foundations

The Tow-strength so0il extends below elevation 415 on an average of
10 feet throughout most of the plant site. Based on the soils report,
this material is unsuitable for foundation support.

Within plant units, this low-strength silt is completely excavated and
stockpiled for other uses. Below the silt is a 1oose sand that can be
strengthened to a satisfactory condition. This strengthening is
effected by excavation of apprdximate]y 10 feet of the 1oose sand, and
then replacement of the same material in layers with adequate densifi--
" cation of each layer. The low-strength silt that was removed below
MSL elevation 415 is replaced with suitable structural fill borrowed
el sewhere on the property.

Spread footings and mat foundations are placed at appropriate depths '
in the structural fi]]s.fonned by compaction of the Toose sand and
placement of the structural fill.

Foundations supported by pilings are ‘'used instead of footings or mats
for unusually heavy and settlement-sensitive structures and equipment.
Two different capacity piles are used for foundations, 50 ton and 100
ton. End-bearing-type piling is used and the piles are driven with a
design weight driver to "refusal.”

2.2 Finish Grading and Drainage

Finish grading of the plant site provides the proper shape and contour
to the final ground surface. Finish grading includes providing the
correct amount of slope for surface drainage without causing erosion.
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Upon completion of finish grading, all drainage ditches are con-
structed to proper size, shape and slope and all roads are brought to
the proper elevation and made ready for paving.

Uncontaminated storm water runoff is collected by catch basins and
conveyed by means of buried pipes and open ditches to the raw water
storage pond to the west of the plant, which are included in Sewers
and Wastewater Treatment (Plant 34).

2.3 Sewers and Ponds

Sewers and containment ponds for treatment of contaminated waters from
the process and offplot areas, sanitary effluents, landfill runoff and
coal pile runoffs are included in Plant 34. Raw water storage is also
covered by Plant 34.

2.4 Dikes for Tank Farm

Containment dikes for the tank farmm area are of earthen construction
with 3 to 1 side slopes. They are cqnstructed from the excess low
strength overburden material excavated and stored on the site.

2.5 Roads and Bridges

Plant roads are constructed of asphalt concrete on a crushed Timestone
base course which is placed on a compacted subgrade. Main plant rvads
are 24 feet wide with 3 feet wide shoulders. Secondary roads have
similar cross sections with widths appropriate to their usage.
Employee parking lots are within the scope of Plant 40 and are of con-
struction similar to that of plant roads.

A roadway approach embankment is constructed of structural quality
fill for the bridge that is over the existing highway and the new and
existing railroad trackage. The fill is obtained on the property as
described above for foundations. ‘
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Two bridges are constructed on the plant site to provide dccess and to
improve operations. One bridge provides access from the main plant
area on the east to the wastewater collection and treatment area and
the river facilities on the west. The bridge spans the existing high-
way and both existing and new railroad tracks. The bridge has a
length of approximately 500 feet. It has a reinforced concrete deck
supported by steel girders and the foundations are supported on piles.

The other bridge provides east-west access across the existing drain-
age ditch located to the southeast of the main plant area. The bridge
has a total length of approximately 520 feet and is of the same con-
struction as the above bridge. This bridge is designed to carry the
solid waste disposal truck traffic.

Both bridges are designed to American Association of State Highway and
Transportation Officials (AASHTO) specifications and standards..

2.6 Fercing

Perimeter fencing and gates are provided to restrict access. In addi-
tion, certain hazardous areas within the plant are contained by
fencing.
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3.0 EQUIPMENT LIST
"Due to the nature of Site Development and roads (Plant 40), and

equipment 1ist is not required.
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4.0 DATA SHEETS AND SKETCHES

Due to the nature of Site Development and Roads (Plant 40), no
-data sheets are required. :
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5.0 DRAWINGS

" Due to the nature of Site Development and Roads (Plant 40), no
drawings are required.
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PLANT 41 BUILDINGS

1.0 INTRODUCTION

Plant 41 includes all buildings for equipment and for personnel.

Both masonry and metal buildings are used, depending upon the function
of the building and upon its location with respect to hazards.
Buildings which house critical equipment or instrumentation within the
process area are of the blast-proof type. For the administration com-
plex a brick veneer exterior is used.

The scope of Plant 41 includes the inherent requirements for each type
of building, such as utilities, 1ighting, sanitary facilities, heating
and, if needed, ventilation and air conditioning. Excluded from the
scope are furnishings, appliances, interior decoration, landscaping,
telecommunications and fire alarms and protection. The latter are
covered by Telecommunication Systems (Plant 37) and Fire Systems
(Plant 33).






PLANT 41 BUILDINGS ’ e
2.0 PLANT DESIGN

2.1 Design Basis

Five types of buildings are provided for different usages. The type of
construction selected for each building is according to its location with
respect to potential hazards, its criticality for plant operation and its
function.

In addition to general good practice, the designs of the buildings include
the incorporation of the recommendations or requirements of the following:

. Occupational Safety and Health Administration (OSHA)
° Commonweal th of Kentucky Codes

* 0i1 Insurance Association (OIA) Publication 101,
Hydrorefining Process Units

° National Electrical Code

2.2 Plant Description

The five types of buildings are classified as types A, B, C, D or
Administrative according to their major construction features. The types
and their construction features are shown below. Table 1, at the end of
Plant Description, lists all buildings by name or function and shows the
type, 11near dimensions, area and quantity.

2.2.1 Type A

Type A buildings house critical equipment and/or instrumentation for the
continuous operation of the plant.

The structures are blast-proof, 3 to 3-1/2 psig design, in accordance

with OIA, with air lock entrances and exits. Buildings are pressurized
to 0.1 to 0.2 inches of water.
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The supporting structure is steel framed with concrete walls onlthé
outside. Bearing walls and steel columns support the roof framing of
steel beams and decking. Structural parts are fireproofed with
three-hour-rated materials.

Interior walls are plasterboard on metal studs or are concrete block.
Ceilings are installed in all rooms except mechanical equipment rooms.

Buildings are provided with heating, air conditioning, 1ighting, glazing,
hardware, carpeting, electrical, plumbing, and sanitary systems.

2.2.2 Type B

Type B buildings are the plant laboratory, the wet air oxidation
laboratory, the reverse osmosis laboratory, the cafeterias, the medical
building, and the change house.

The supporting structure is steel framed with masonry walls. Load-
bearing walls and steel columns support the roof framing of steel beams
and decking. Structural parts are fireproofed with three-hour-rated
materials. ‘

Interior walls are plaster boards on metal studs or are concrete block.
Ceilings are installed in all rooms except mechanical equipment rooms.

Buildings are provided with heating, air cbnditioning, lighting, glazing.
hardware, carpeting, electrical, plumbing, and sanitary systems.

2.2.3 Type C

Type C buildings serve a number of diverse functions which are generally
plant operations or maintenance related.
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These buildings are steel-framed structures sheathed and roofed Qith
prefabricated-building-type metal panels.

The structure is of rigid steel frame with steel-trussed roof frame of
self-framing metal panels. Where'required, the building frame is
designed for the support of cranes and monorails. Roof and wall
sheathing is factory finished. Compressor shelters have partial side
covering only. Metal sandwich panels are used where buildings require
insulation.

Of fice areas are heated and air conditioned with package units.

Buildings are provided with 1ighting, hardware, glazing, painting,
electrical and plumbing systems. Sanitary facilities are provided only
in those buildings in which they are required. '

2.2.4 Type D

Type D buildings have masonry walls and structural sfeel—framed roofs
with decking cover.

Interior partitions and walls are concrete block. No finished ceilings
are required.

Buildings are provided with 1ighting, hardware, glazing, painting,
electrical and plumbing systems. Sanitary facilities are provided only
in those buildings in which they are required.

2.2.5 Administrative

The Administration Building (which also contains the computer room) is
identical in construction to that of type B buildings except that the
exterior is finished with brick veneer masonry.
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TABLE 1
BUILDING LIST

_ Number
Description Required
Distributed System
Control Room
H-Coal 1
Gas Plant . 1
Boiler Plant 1
Operating Equipment Rooms
Tank Farm 1
Process Plants 1
Wet Alr Oxidation
Labora tory 1
Reverse Osmosis _
Laboratory 1
" Plant Laboratory 1
Change Hbuse (Clean and
Dirty Laundry) 1
Cafeteria . 1
Cafeteria , 1
Medical 1
Ash Handling 1
Operator Shelters
Coal Pile ' 2
Coal Unloading Dock 1
Barge Loading Dock 1

Size
(ft)

70 x
70 x
50 x

20 x
20 x

40 x

100 x

100 x

100 x
100 x
50 x
50 x
80 x

10 x
10 x
10 x

70
70
70

26
26

40

50

200

200
200
100
100
150

20
20
20

Area
(ftz) Type
4,900 A
4,900 A
3,500 A
520 A
5,720 A
1,600 B
5,000 B
20,000 B
20,000 B
20,000 B
5,000 B
5,000 B
12,000 c
400 c
200 C
200



Description
Solid Waste Disposal
Cooling Water Tower
Water Pond
Tank Car Loading
Tank Truck Loading

Gate Houses
Guard/Securi ty
Switchgear Buildings

161 kV

34.5 kV

13.8 kV
Process Plant

Fire Station
Warehouse
Maintenance Buildings

B-1

B-2

B-3

B-4

B-5

B-6

TABLE 1
BUILDING LIST
(Continued)

Number
Required

-— v wmed emd ad

e B B e R S —

2-5

Size
(ft)

10
10
10
10
10

20
50

100
100
100

30

60
200

100
40
60
60
60
40

X
X
X
X
X

X

X xX X X

X X X X X X

20
20
20
20
20

20
100

30
30
30
30

80
400

200
100
100
100
100
100

Area
(ftz)

Type

200
200
200
200
200

1,600
5,000

6,000
6,000
6,000
16,200

4,800
80,000

20,000
4,000
6,000
6,000
6,000
4,000

O OO O 0O OO0

O O OO

O

O OO O OO0



Description
Garages

. Mobile Equipment.
General

Coal Car Unloading
Compressor Shelters

Plant 6

Plant 7

Plant 8

Plant 12

Plant 12 Gas Feed Pump
Plant 15

Plant 17

Pumps, Chemical Feed,
Filter Shelters

Transformer Houses

Special Cleaning, Foam,
_ Chemicals

Administration Building

TABLE 1
BUILDING LIST

(Continued)

Number

Required

15

Size
(ft)

40 x 100
100 x 100

30 x 70

30
60
50
250
130
53
30

100
90
25
56
30

X X X X X X X

30

20 x 30
50 x 26

30 x 40
200 x 300

83

Area
(££2)

Type

4,000
10,000

2,100

3,000
10,800
1,250
14,000
3,900
13,197
900

9,000
5,200

1,200

120,000

(2-story)

OO0 00000

o



2.3 Supporting Functions

2.3.1 Fire Protection

A11 buildings have portable fire extinguishers. Some have hand-held
extinguishers and others have these plus wheeled portable extinguishers
in accordance with OSHA standards.

" The laboratories and the computer room are protected by halogen-type
extinguishing systems. Personnel alarms are provided for protection in
buildings with halogen-type extinguishing systems. Water sprinkler
systems are provided where applicable.

Fireproofing of structural members in building types A and B is in
accordance with Specification 14222-N-6, which is in Report III. For
additional information on fire protection refer to Fire Systems
(Plant 33).

2.3.2 Utilities and Other Services

Drinking water, compressed air and steam are provided where required.
Gas is provided to the laboratories. Electric power is provided for
general lighting, convenience outlets and air conditioning.

Telephones are provided as shown in Telecommunication Systems (Plant 37).

One ambulance is provided for the medical building and fire trucks for
the fire station in Mobile Equipment (Plant 45).
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3.0 EQUIPMENT LIST

Due to the nature of Buildings (Plant 41), no equipment list is
required.
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4.0 DATA SHEETS AND SKETCHES

Due to the nature of Buildings (Plant 41), no data sheets are required.
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5.0 DRAWINGS

Due to the nature of Buildings (Plant 41), no drawings are required.
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PLANT 42 SOLID WASTE MANAGEMENT

1.0 INTRODUCTION

The project will product an estimated 8,700 tons of a variety of solid
wastes each operating day. The overall solid waste management plan is
presented on Process Flow Diagram 50-D-B-11 and is fully discussed in
Report VII. The plan calls for identifying, characterizing, segregating
and transporting the various types of solid wastes to either outside
sales or to Landfill (Plant 44) disposal sites.

The major sources, types and estimated quantities of waste solids are:

Approximate

Source A Type Rate TPD
Coal Washing (Plant 27) Coal refuse 6,690
Gasification and Purification Slag, ash, soot 1,524
Plant (Plant 12)
Steam Generation and Boiler Bottom ash : 96
Feedwater Treating Plant Fly ash - 233
(P1ant 31) _ 4 '
Stack Gas Scrubbing . Sodium sulfate ‘ 12
(Plant 35) '
Water System (Plant 32) Filter cake ' 24
Sewers and Wastewater Filter cake, v 96
Treatment (Plant 34) sludge, salts
Miscellaneous Plant refuse, floatsam 5

Total solid waste 8,680

Most of the solid wastes produced in process and offsite plants within
the complex are dewatered within the battery limits of the source plant.
Descriptions of the dewatering facilities are included in the source
plant process descriptions. Early project plans included transport of
some solids to landfill via pipelines. However as solid waste management
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studies evolved truck transport seemed better suited to the multiple
sources, destinations and types of solids. The Gasification and
Purification Plant (Plant 12) design and estimating work was nearly
complete at the time trucks were adopted as the transport mode; conse-
quently, the decision was made to add Plant 12 slag dewatering facilities
to Plant 42. Prior to detailed design this Plant 12 equipment will be
relocated from Plant 42 to Plant 12 at which time the name of Plant 42
will be changed to incineration. At present Plant 42 includes the
.following. equipment:

(] Gasifier slag and ash dewatering equipment
° | Waste sludge, emulsion, and oily water incineration
units '
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PLANT 42 SOLID WASTE MANAGEMENT

2.0 PLANT DESIGN

2.1 Design Basis - Waste Sludge Incineration System

- 2.1.1 System Capacity

Four incinerators are provided to meet a maximum charge rate of the
sludge from the complex. However, during normal conditions three will be
in operation and one in standby.

Each incinerator is designed'to have a heat release rate of 10 miilion
Btu (LHV) per hour. This unit would have a water evaporation capacity of
2,600 to 2,900 pounds per hour. The charge rate will be a function of
the characteristics of the sludge feed (ash and combustibles and
combustibles heat value). Auxiliary fuel is medium Btu fuel gas.

2.1.2 Feed Streams

O0ily and chemical sludges from various operations throughout the complex
are incinerated. Typical sources of waste sludges include:

. API separator bottoms

. DAF bottoms and float

) Desalter emulsion cuff

° | Storage tank bottom residues

° 0ily sewer manhole residues

0 Skimmings and dredgings from ponds
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2.2 Design Basis - Gasifier Plant.Solids Dewatering

' Clarifier Gray Water
Feed Rates, 1b/hr Underflow Blowdown
Total flow 204,609 262,452
Water flow 151,383 262,433
Solids flow : 53,226 .19
Components Design Capacity
Ash vacuum filter system ‘ 205,000 1b/hr feed
Ash transfer conveyor 44 TPH
Total slag storage bin capacity 3 hours
Slag conveyor system - 62 TPH
Media filters 560 GPM
Cartridge filters 560 GPM
Filtered grey water tank storage capacity 1/2 hour

2.3 Plant Description - Waste Sludge Incineration System'

Process Flow Diagram 42-D-B-1 deprts the incineration system for waste
sludge. '

Sludges and emulsions are pumped to one of two Incinerator Feed Tanks
(42D-102 A and B). Miscellaneous sludges that develop as a result of
maintenance, housekeeping or special cleanup operations are expected to
be delivered to the incineration site by vacuum truck and will be dumped
into a below-ground concrete Sump (42D-101). Positive displacement
Sludge Pump (42G-102) periodically transfers the contents of the sump to
one of the incinerator feed tanks. The tanks are equipped with mixers to
produce a homogeneous mixture which minimizes abkupt variations in
incinerator feed composition.
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The incineration is a batch operation and has built-in flexibiliiy'by
virtue of the two feed tanks and four incinerators specified. Normally
all sludge streams are routed to one of the tanks. The contents, thor-
oughly mixed, are analyzed for physical, chemical and heating value
characteristics. After determining thai the sludge is suitable for
incineration, a predetermined quantity is transferred to the second tank
from which a number of incinerators are charged, depending on the inven-
fory of sludge on hand.

The incinerators are the fluidized bed type, capable of burning miscel-
laneous sludges, emulsions and suspensions of 0il, ash, soot and coal
dust in water.

Each incinerator unit includes all necessary associated equipment, such
as:
° Sludge Feed Pumps (42G-101 A-F)

° Overbed Air Preheat Burner Combustion Air Blower
(42Kk-101)

. Fluidizing Combustion Air Blower (42K-102)
) Intake Air Filters (42Y-101/102)

o Incinerator Reactor (42C-101)

° Sand Storage Bin (42D-103)

o Bucket Elevator (42T-101)

Combustion gas from each incinerator will go directly into the firebox of
the pulverized coal fired steam boilers in the Steam Generation and
Boiler Feedwater Treating Plant (Plant 31).

Al1 ash is presumed to be blown into the boiler. If any separate ash

facilities (i.e., cyclones) are needed, the collected ash will be
quenched and combined with boiler bottom ash.
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2.4 Plant Description - Gasifier Plant Solids Dewatering- |

Process Flow Diagram 42-D-B-2 depicts the gasifier plant solids dewat-
ering system which is included in Plant 42.

The gasifier plant normally produces about 1,500 tons of solid waste per
day consisting of slag and soot. About 80% of this waste material is
coarse slag and is screened from the rest of the solid waste as it is
discharged from the bottom of the gasifiers. The finer solid wastes are
transferred as a water slurry to the Clarifiers (12Y-004 A and B). The
solids in the underflow from these clarifiers are referred to here as
"ash" and the overflow as "grey water". The water has a characteristic
gray color derived from the fine ash and soot in suspension.

This section consists of two interrelated systems:
® " Ash dewatering and handling

. Grey water treatment and blowdown

2.4.1 Ash Dewatering and Handling System

The solids in the underflow from the Clarifier (12Y-004) in the Gasifica-
tion and Purification Plant (Plant 12) are dewatered by a vacuum filter’
system into filter cake which is then delivered to the Dewatered Slag/
Soot Bin (42D-105) by the Filter Cake Loading Conveyor (42T-103). The
dewatered ash is mixed with coarse slag in the bin before being hauled by
truck to landfill disposal.

2.4.2 Grey Water Blowdown Treatment System

A portion of the clarifier overflow, called grey water blowdown, is
filtered in the Media Filters (42Z-102) and Cartridge Filters (42Z-103)
in series. The treated water is recycled to the hydrocarbon desalting




process in the H-Coal Distillate Separation Plant (Plant 17). The
filter backwash containing fine ash is sent back to the clarifier on an
intermittent basis.

2.5 Utility Balance

Electricity, kW

Condition Consumed

Operating : 230
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MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

42

420-101

42D0-102A

420-1028

42D-104

420- t0SA

42D-105B

420-10SC

42G-102A

42G- 1028

42G-104A

ITEM DESCRIPTION

SOLID WASTE TREATMENT

SUMP

INCINERATOR FEED TANK

INCINERATOR FEED TANK

FILTERED GRAY WATER TANK

DEWATERED SLAG BIN

DEWATERED SLAG BIN

DEWATERED SLAG BIN

SLUDGE TRANSFER PUMP

SLUDGE TRANSFER PUMP

FILTER BACKWASH PUMP

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJCR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

- 000000

NA

000000
NA

000000
NA

000000
NA

000000
- NA

000000
NA

000000
NA

000000
NA



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER’

ITEM NUMBER

42G-1048

42G- 105A

42G- 1058

42G- 107A

42G- 1078

42G-108A

42G-1088

42G- 108C

42G- 1080

427-102

427-103

THE BRECKINRIDGE PROJECT

PHASE YERO
MAJOR EQUIPMENT LIST-14222

ITEM DESCRIPTION

FILTER BACKWASH PUMP .

SQUR WATER PumpP

SOUR WATER PUMP

INCINERATGR FEED PRE
TREATMENT DISCH PUMP

INCINERATOR FEED PRE-
TREATMENT OISCH. PUMP

INCINERATOR FEED TRANS-
FER PUMP

INCINERATOR FEED TRANS-
FER PUMP

INCINERATOR FEED TRANS-
FER PUMP

INCINERATOR FEED TRANS-
FER PUMP

FILTER CAKE COLLECTING
CONVEYOR

FILTER CAKE TRANSFER
CONVEYOR

000000
NA

C00000
NA

000000
© NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
’ NA

000000
NA

000000
NA

000000
NA

e



MAJOR EQUIPMENT LIST SORTED BY SEQUENCE NUMBER

ITEM NUMBER

427-104

42V-101A

42v-1018

42v-101C

.

"42v-101D

42V-102

42V-103

N

42Y-103A

42Y-1038

42Y-103C

42Y-103D

ITEM DESCRIPTION

COARSE SLAG CONVEYOR

WATER SLUDGE
INCINERATION SYSTEM

WATER SLUDGE
INCINERATION SYSTEM

WATER SLUDGE
INCINERATION SYSTEM

WATER SLUDGE
INCINERATION SYSTEM

ASH VACUUM FILTER
SYSTEM

INCINERATOR FEED PRE
TREATMENT SYSTEM

FEED TANK MIXER

FEED TANK MIXER

FEED TANK MIXER

FEED TANK MIXER

THE BRECKINRIDGE PROJECT

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



: THE BRECKINRIDGE PROJECT
MAJOR EQUIPMENT LIST SORTED B8Y SEQUENCE NUMBER

PHASE ZERO
MAJOR EQUIPMENT LIST-14222

ITEM NUMBER 1TEM DESCRIPTION
42Y-103E FEED TANK MIXER
42Y-103F FEED TANK MIXER
422-102A MEDIA FILTER
422-1028 MEDIA FILTER

] * -
42Z-103A CARTRIDGE FILTER
42Z-1038 CARTRIDGE FILTER

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA

000000
NA



Data Sheets
and Sketches




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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A

42G-101 A-X (2 sets; 24 total) Sludge Feed Pumps (2 HP ea.)
.- A
42K-101 A, B, €, D S Overbed air-preheat burner combustion
air blower.
(5HP)




. 42D0-101

42D-102 A,B

—————)

42G-102 A,B

42¥-103 A,8,C,D,E,F

42V-103
42G-107 ‘A,B

— el

-426-108 A,B,C,D

.
Indicating and control instrumentation

Motors, controls and switch gear.

One oil sludge sump, below ground, concrete 15
Ft. long x 10 Ft. wide x 12 Ft. deep.

One incinerator feed/mixing tank, 2,000 bbls
nominal capacity, API type steel, cone roof tank,
24 Ft. high x 25 Ft. diameter, with three side
entry tank mixers, manways, nozzles, etc.

Two sludge transfer pumps progressing cavity type
capable of pumping heavy, viscous, dirty oily
sludges, 40 gpm @ 50 Ft. discharge head.(2HP ea.)

Three feed tank mixers (SHP ea.)
Incinerator feed pretreatment system
Incinerator feed pretreatment discharge pumps

Incinerator feed transfer pump



FORM 1-292 7-bb

42v-192

Ash Vacuum Filter System

422-101 L~y

Filter Cake Coilecting
Convevor

427-1C3

Filter Cake Transfer Conveyor

42D-105 4, B, C

De:;atereu Slag Bins

%1
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42T7-104

Coarse Slag Conveyor System Conveyor system, 200' long , 36" wide,
enclosed complete with motors, and
controls. For delivering 100 tons/hr.
coarse slag to tops of 3 elevated storage
bins 40ft. above ground. '

427-102 A,B

Media Filters Filter system consisting of two 8'
diameter vertical pressure filters, two
. (42G-104 A,B) . 750 gpm backwash pumps, (42G-104 A,B) two

150 fin air blowers and control.

422-103 A,B

Cartridge Filters Two, cartridge filter units with mounting
s legs, drain plug, stainless steel cartridge
CUNO FIlter Model i}sﬁB posts and seal assemblies. Each unit to
CUNO Eng. Co 2753 consist of 57 elements, 10 micron cart-
(203)237-5541 (rec. sz:u>DO¢) ridges rated at maximum 400 gpm.
42D-104
Filtered Gray Water Tank One 17,000 gallon tank, cone roof, steel.

42G-105 A,B

Sour Water Pumps Two, centrifugal-type pumps rated at 350gpm
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5.0 DRAWINGS

Due to the nature of Solid Waste Management (Plant 42), no drawings
are required.
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PLANT 44 LANDFILL

1.0 INTRODUCTION

Presented in this section are conceptual disposal plans for nonhazardous
and hazardous solid wastes from the synthetic fuel project planned by
Ashland Synthetic Fuels, Inc. and Airco Energy Company, Inc., in
Breckinridge County, Kentucky. This work is part of Phase Zero
engineering for the Breckinridge Project.

Solid waste quantities and characteristics are taken from Phase Zero
process engineering data for the coal liquification and ancillary sys-
tems and from similar wastes in other industries. Disposal systems are
designed for sites typical of those available in the area and are based

~ on available geotechnical data.

Included in this section are:

0 The sources, classification, characteristics, and
quantities of the solid wastes

° The nonhazardous waste collection system

° The development of the nonhazardous waste disposal
site over the 40-year 1ife of the plant

. The hazardous waste collection system

° The development of the hazardous waste disposal site

over the 40-year life of the plant

The objective of the Breckinridge Project is to design, construct, and
operate a commercial plant to produce approximately 50,000 barrels per
day of hydrocarbon 1iquid equivalent from coal. Coal will be transported
to the site primarily by barge. The coal purchased will most likely be
washed although the current design provides for receipt of run-of-mine
coal and washing at the plant site. The facility will produce propane,



mixed butanes, 1ight naphtha, reformate, and distillate ofl.along with
by-product pipeline gas, sulfur, and ammonia. Various types of solid
waste are generated by the Breckinridge facility and are generally clas-
sified as hazardous or nonhazardous according to U.S. EPA definition,
when applicable, for purposes of the Phase Zero engineering.

Phase Zero engineering for hazardous and nonhazardous solid waste col-
lection and disposal is presented in this report. It is assumed that the
coal will be washed at the facility site. If the coal arrives prewashed,
~ the nonhazardous portion of the solid waste management plan can be

‘greatly reduced in scope.

Most of the waste is nonhazardous, including coal refuse, gasifier ash
and slag, boiler ash, water treatment waste, and miscellaneous facility
trash and garbage. A small portion is hazardous, including flue gas
desulfurization by-product waste, and wastewater treatment filter cake
and salts.. Approximately 8570 tons per day (TPD) (dry solids) of non-
hazardous waste and 130 TPD (dry solids) of hazardous waste are pro-
duced. Some nonhazardous waste is mixed with the hazardous waste to
improve the disposal properties of the hazardous waste. Consequently,-
the quantities of dry solids disposed at the nonhazardous and hazardous
waste disposal sites are 8450 TPD and 250 TPD respectively.

Solid waste is collected daily to minimize onsite wasté storage. A1l
solid waste except miscellaneous plant trash and garbage is stored in
elevated bins and hoppers . Most waste is transported to the disposal
site in 40- and 85-ton capacity of f-road rear-dump haulers. Fly ash is
transported in closed concrete mixer trucks. Wheeled, rear-loader
containers of 4-cubic-yard capacity are selected to store the miscel-
laneous plant waste. Rear-loader compactor trucks transport this waste
to the disposal site.
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The locations of the hazardous and nonhazardous waste disnoéa1 sites are
shown in Figures 1, 2, and 3. These figures show development of the site
for 5-year, 20-year, and 40-year planning periods. Preliminary routes of
access roads to the disposal sites and leachate return systems are also
shown.

The nonhazardous waste disposal site consists of hollows of the Bull
Creek watershed. Site capacity is estimated at 2.5 x 109 cubic feet,
based on filling the four main hollows to the drainage divides (an
approximate elevation of 600 to 620 feet), beginning at elevations of 415
to 435 feet. The site has just enough capacity for 40 years' disposal of
nonhazardous waste at the specified generation rates.

Each hollow is developed separately in stages. The sequence of land-
filling for each stage consists of site preparation, material placement
in hori zontal layers (maintaining a front. face slope of 25 percent or
less) to the final elevation, and final covering with clay and topsoil
‘and seeding. Starter dikes are provided at the surfaces of the hollows
to increase stability of the filled wastes. A clay liner, gravel drain-
age, and collector piping system which collect and return 1eachate to the
facility for treatment are also provided. Surface runoff is collected in
peripheral open channels at the final elevation of each fill and diverted
away from the workiny face area.

The hazardous waste disposal site consists of a hollow of Town Creek and
is contiguous to the nonhazardous site. Available capacity, isolation,
and proximity to the facility are the main reasons for selecting this
site for Phase Zero engineering. The site capacity is significantly
larger than 8 x 107 cubic feet necessary for the 40-year planning
period. In fact, filling to an elevation of only 580 feet, starting at
440 feet, satisfies that requirement. The landfilling procedure is
similar to that described for the nonhazardous wastes. The main
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difference at the hazardous site is the compound 1iner, clAay p]ds -
synthetic, used to ensure that all leachate produced is collected and
returned to the facility. Additionally, an intermediate covering is
provided to minimize rainfall percolation and subsequent loss of soluble
material. Finally, a clay "cap" is included in the final cover to
minimize infiltration into the waste. Surface runoff diversion is also
included at this site.

The mobile equipment required for the collection, transpor'tat;ion and
disposal of hazardous and nonhazardous wastes is 1isted in Table 1.

The bulk materials required for the development of the hazardous and
nonhazardous waste disposal sites are listed in Table 2.
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NOTES
. FINAL ELEVATIONS OF FILLED HOLLOWS ARE:
HOLLOWS 1,2 620 FEET
HAZARDOUS HOLLOW 580 FEET

2. SITE DEVELOPMENT FOR 20 YEAR PERIOD IS:

HOLLOW | FILLED
HOLLOW 2 70% FILLED
HAZARDOUS HOLLOW 50% FILLED
/(F \
“ ¢ > NN R \/_\ NN\ 3 ACCESS ROADS ARE LOCATED TO LIMIT GRADES TO
\ [A), /// AL LRR R =/ \ APPROXIMATELY 10%, ROAD WIDTH = 45 FEET.
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4. SECURITY FENCING, NOT SHOWN, IS PROVIDED AT SITE
BOUNDARIES.

5. a) NON-HAZARDOUS SITE LEACHATE FLOWS BY GRAVITY
TO COLLECTION POND, THEN IS PUMPED TO WASTEWATER
TREATMENT PLANT.

) b) HAZARDOUS SITE LEACHATE FLOWS BY GRAVITY

b DIRECTLY TO THE WASTEWATER TREATMENT PLANT.
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OF FILLS AND DISCHARGED DOWNSTREAM.

7 a) FRONT FACE SLOPE OF NON-HAZARDOUS FILL IS 25%.
b) FRONT FACE SLOPE OF HAZARDOUS FILL IS I7 %.

8. 100 YEAR FLOOD ZONE IS AT ELEVATION 4l0.
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. FINAL ELEVATIONS OF FILLED HOLLOWS ARE:

. SITE DEVELOPMENT FOR 40 YEAR PERIOD IS:

. ACCESS ROADS ARE LOCATED TO LIMIT GRADES TO

. SECURITY FENCING, NOT SHOWN, IS PROVIDED AT SITE

. a) NON-HAZARDOUS SITE LEACHATE FLOWS BY GRAVITY

. RUNOFF FROM ACTIVE LANDFILLING AREA IS COLLECTED

" a) FRONT FACE SLOPE OF NON-HAZARDOUS FILL IS 25%.

. 100 YEAR FLOOD ZONE IS AT ELEVATION 4IO.

NOTES

HOLLOWS 1,2,3 620 FEET
HOLLOW 4 600 FEET
HAZARDOUS HOLLOW 580 FEET

HOLLOWS 1,2,3 FILLED
HOLLOW 4 55% FILLED
HAZARDOUS HOLLOW FILLED

APPROXIMATELY 10%, ROAD WIDTH= 45 FEET.

BOUNDARIES.

TO COLLECTION POND, THEN IS PUMPED TO WASTEWATER
TREATMENT PLANT.

b) HAZARDOUS SITE LEACHATE FLOWS BY GRAVITY
DIRECTLY TO THE WASTEWATER TREATMENT PLANT.

AND RETURNED TO WASTEWATER TREATMENT PLANT, OTHER
RUNOFF IS COLLECTED IN CHANNELS AROUND PERIPHERIES
OF FILLS AND DISCHARGED DOWNSTREAM

b) FRONT FACE SLOPE OF HAZARDOUS FILL IS I7 %.
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TABLE 1
LIST OF EQUIPMENT

Nonhazardous Waste Disposal System

Type Size or Capacity

0ff-road, rear dump hauler 85 tons
Concrete mixer truck 12 yd3
Rear 1oader, compactor garbage

truck 25 yd3
'Rear 1oader, wheeled

container 4 yd3
Wheeled 1oader 40,000 1b
Track dozer 480 yd3/hr
Motor gfader Equivalent to Cat. Model 126G

Hazardous Waste Disposal System

Type Size or Capacity
Off-road, rear dump hauler 40 tons
Wheeled loader 3,800 1b
Track dozer : 100 yd3/hr
Motor grader . Equivalent to Cat. Model 12G

Number

12



TABLE 2
LIST OF BULK MATERIAL

Nonhazardous Waste Disposal System

Item Quantity
Excavation for clearing and grubbing 5.7 x 102 ydg
Clay liner 5.7 x -106 yd3
Drainage layer (gravel) 3.8 x 106 yd3
Clay for soil cover 1.9 x 106 yd3
Topsoil 1.9 x 106 yd3 .
Soil cement 0.3 x 106 yd2
Grass seeding area 5.7 x 107 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 collection 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 ft x 500 fL, 600,000 ft3
active capacity) 1
Hazardous Waste Disposal System
Item A : : Quantity
Excavation for clearing and grubbing 0.27 x 102 ydg
Leak detection permeable layer 0.14 x 106 yd3
Sand bedding and liner cover 0.14 x 106 yd2
Synthetic liner 0.4 x 10; yd3
Clay liner ‘ 0.4 x IOé yd3
Drainage layer (gravel & sand) 0.4 x 10g yd3
Clay for soil cover 0.27 x 10¢ ydy
Topsoil 0.14 x 106 yd3
Soil cement 0.05 x 106 ydz
Grass seeding area 0.4 x 10" yd
Perforated pipe--8 in. dia. 4,800 ft
Transmission pipe--12 in. dia. 12,000 ft
Settlement pond--180 ft x 280 ft 1 -
(240,000 ft3 capacity

Drainage collection pipe--48 in. dia. - 4,200 ft

Active surface runoff collection pipe--60 in. dia. 2,100 ft

1-12







PLANT 44 LANDFILL

2.0 PLANT DESIGN
2.1 Types of Waste

2.1.1 Sources and Characteristics

Solid waste includes ash, solid residue, dewatered sludge, trash, and
garbage from the operation and maintenance of the facility. The many
possible sources of solid waste are grouped into eight categories of
sources or groups of sources for Phase Zero engineering. These sourteé,
and corresponding waste descriptions and characteristics, are listed in
Table 3. The values presented are estimates based on Phase Zero process
engineering and on characteristics of similar waste and should be
verified in the future.

Moisture cohtent is generally low enough, 50 percent or less, for the
waste to be handled as a solid material. The water treatment waste has
significant moisture content, 79 percent, but it is assumed for this
phase of the study that it can be handled as a solid.

The densities 1isted in Table 3 are estimates based on a review of the
literature. The values are based on material placed and compacted at a
disposal site.

Estimated characteristics relating to pollution potential and structural
stability are discussed in other sections of this report.



SOLID WASTE SOURCES AND CHARACTERISTICS

Source

Coal crushing
and washing

Gasifier

Boiler plant
Boiler plant

Flue gas scrubber
Water treatment

Wastewater treatment

Miscellaneous

*Wet basis

**In-place, compacted density on a dry basis

TABLE 3

Waste

Coal refuse

Slag, ash, soot
Fly ash (

Bottom ash

~ Sulfate by-product

Filter cake

Filter cake,
salts

Faéility refuse,
floatsam

2-2

Characteristics

Moisture,*
% by wt

22

40

0
43

0
79
48

20

Density,**
1b ft

90

90
75
90
70
70
70

- 50




2.1.2 Classification

Section 3001 of Subtitle C of the Resource Conservation and Recovery Act
of 1976 (RCRA), as amended, classifies solid waste as either hazardous or
nonhazardous. The United States Environmental Protection Agency (U.S.
EPA) is responsible under RCRA for establishing a hazardous waste manage-
ment system, including regulations for identifying hazardous waste.

Part 261 of Subtitle C contains the identification and 1listing of hazard-
ous waste. Included are characteristics of hazardous waste and proce-
dures for determining whether or not a waste is hazardous (45 FR 33119,
Federal Register, May 19, 1980). It should be noted that the U.S. EPA's
hazardous waste identification regulations currently exclude "fly ash
waste, bottom ash waste, slag waste, and flue gas emission control waste
generated primarily from the combustion of coal or other fossil fuels"
(45 FB 33120, Federal Register, May 19, 1980).

Almost all of the waste, 98 percent, is defined as nonhazardous. This
waste includes coal refuse, ash, slag, and general facility garbage and
trash. A small portion, two percent, is defined as hazardous because of
the potential presence of heawy metals and compounds that can be toxic in
high concentrations, corrosive material, or highly soluble material. For
this reason stack gas scrubber and wastewater treatment wastes are clas-
sified as hazardous in this study. Sample analysis in accordance with
the U.S. EPA regulations is necessary to determine the actual classifica-
tion as some waste classified as hazardous herein may be found to be
nonhazardous according to EPA's classification.

The highly soluble hazardous waste consists of sulfate by-products, sour
water residue, and cooling tower blowdown residue from wastewater treat-
ment. The soluble waste disposal alternatives are discussed in

Section 2.3, Nonhazardous Waste Disposal.
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2.1.3 Quantities

Estimated quantities of solid waste from the facility are listed in

Table 4 for each of the eight sources previously identified. Source
totals listed include dry solids and moisture. Refuse from coal crushing
and washing and ash and slag from the gasifier constitute 72 percent and
21 percent, respectively, of the total quantity. Also listed are totals
for the nonhazardous component, approximately 11,650 TPD, and for the
hazardous component, approximately 230 TPD.

Disposal properties of the hazardous waste are improved by adding to it
an equal quantity of coal refuse (solids). The purpose is to combine the
granular, bulky coal refuse with the filter cake, dried sludge, and salts
(hazardous waste) to produce a more stable, free-draining material. The
total quantity of hazardous waste disposed of is increased by about

160 TPD, including moisture.

Fly ash is wetted to approximately 15 percent moisture content before it
is hauled to the disposal site. This minimizes fugitive dust emissions
during truck loading and un1bading, and increases the total quantity of
fly ash disposed of from about 230 TPD to about 270 TPD. The assumption
méde for this study is that the fly ash is self-hardening.

The resulting approximate total quantities disposed of at the two
disposal sites are as follows:

Nonhazardous site 11,530 TPD (8,450 TPD dry solids)
Hazardous site 390 TPD (250 TPD dry solids)

Estimated volumes of waste disposed of at the nonhazardous and hazardous
sites for the 5-, 20-, and 40-year planning periods are listed in

Table 5. These values are based on the waste quantities listed above and
the densities listed in Table 3. The density values assume material is
in place and compacted. It is also assumed that the facility operates,
and solid waste is produced, 85 percent of the days of the year.
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TABLE 4

WASTE QUANTITIES

Source Quantity

Dry Solids, Source Total,

TPD TPD**

Coal crushing and washing 6,690 8,588
Gasifier 1,524 2,545
Boiler plant (fly ash) 233 233 (274)
Boiler plant (bottom ash) 96 168
Flue gas scrubber* 12 s 12
Water treatment 24 114
Wastewater treatment* 114 217
Miscellaneous -5 __ 6 :
. TOTAL - 8,698 - 11,883 (11,929)
Nonhazardous component 8,5'72 11,654 (11,695)
Hazardous component 126 229

* Defined as hazardous for this study.

kk Paranthetical values have 40 TPD of water added to fly ash.
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TABLE 5
VOLUMES OF DISPOSED WASTE

Planning Period, - Total Vo]ume,
years 106 ft3
Nonhazardous Site* Hazardous Site**
5 290 ‘ ' 9.9
20 1,180 ' 40
49 2,350 79

* Approximate .in-place, compacted dry density is 89 1b/ft3 for the
combined nonhazardous waste,

** Approximate in-place, compacted dry density is 79 'Ib/ft3 for the
combined hazardous waste and coal residue.
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2.2 Nonhazardous Waste Collection

2.2.1 Service

Nonhazardous waste is collected from the various sources and transported
to the disposal site. The approximate locations of the sources are shown
in Figure 4. Also shown are plant roads that can be used for collec-
tion. As noted previously, most of the solid waste originates at the
coal crushing and washing plant and at the gasifier.

Daily collection is anticipaied to minimize onsite waste storage of all
wastes. Furthermore, collection is assumed to occur during two 8-hour
shifts for all nonhazardous waste except miscellaneous refuse, for which
collection during one shift is sufficient.

2.2.2 Storage

The onsite waste storage included here is for miscellaneous plant refuse
and garbage. Sources of waste include the cafeteria, administration
building, warehouse, and water intake screens. The estimated total
quantity of this waste is 6 TPD. Ihe number of storage cuntainers
necesSary at each facility cannot be estimated without knowing the
expected waste quantities for each facility. The containers selected are
standard 4-cubic-yard-capacity wheeled rear-loader containers. The
estimated number of these containers for the entire plant is 30.

Solid waste storage in elevated bins or hoppers is already provided at
the other sources, including coal washing and crushing and the gasifier.
The daily collection service provided should be consistent with storage-
volumes provided at the sources. Actual onsite storage requirements
arising from interruptions in transporting, such as severe weather
restrictions, will be evaluated in the following project phases.
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2.2.3 Transportation

Collection vehicles haul the waste from the sources to the disposal site.
The one-way haul distance varies from 3 to 5 miles depending on the
source location and the portion of the disposal site being used. Each
vehicle makes multiple trips to the disposal site each day. The types
and sizes of trucks are selected for the quantities and types of waste to
be collected. The trucks are also compatible with the kinds of storage
provided at the vqrious sources. The truck types, sizes and numbers are
identified below.

Of f-Road Rear-Dump Haulers. These trucks transport the 1ar§e quantities

of wastes from coal crushing and washing and the gasifier to the disposal
site. The trucks operate off road and have open tops. Other wastes
transported include the water treatment filter cake and the boiler plant
bottom ash. The total quantity transported daily is approximately
11,400 tons. Two truck loads a day of coal residue are hauled to the
hazardous disposal site. The remainder is hauled to the nonhazardous
disposal site. The wastes have sufficient moisture and consistency to
make transportation in these open-top trucks practical. The truck size
selected holds 85 tons. Twelve trucks are provided, including spares.

Fly Ash Trucks. The selection of trucks fur transporting fiy ash is
highly dependent on the properties of the fly ash. Fly ash from the com-
bustion of eastern coal generally is not self-hardening and can be wetted
and transported to the disposal site in off-road haulers. One 85-ton-
capacity truck would bé required.

It is assumed, however, for Phase Zero engineering, that the fly ash is
self-hardening. The fly ash is wetted in rotary unloaders below the
storage bins and unloaded into ready-mix-concrete trucks for trans-
portation to the disposal site. These trucks are enclosed, and the fly

2-8
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ash is constantly agitated. The truck size selected is 12-cubic-yard
capacity. Four trucks are provided, including spares.

Compactor Trucks. Conventional rear-loader municipal-type compactor
trucks are used to transport miscellaneous plant trash, refuse, and
garbage to the disposal site. The trucks are compatible with the wheeled
rear loader containers selected for storage of this waste. The total
quantity hauled is approximately 6 TPD. These trucks make one trip to
the disposal site each day. The truck size selected holds 25 cubic:
yards. Two trucks are provided, one as a spare.

2.3 Nonhazardous Waste Disposal

2.3.1 Site Characteristics

Location and Setting. The disposal site is Tocated two miles east of the
Ohio River at approximately River Mile 707 and is located southeast of
the facility, site as shown in Figure 1.

The site consists of hollows 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
to the northwest and 2 miles to the north-northeast, respectively.

The existing ground surface at the site varies from gentle to steep
slopes, in which the steep slopes predominate. Gentle to moderate slopes
are generally found along the creek and are either grassy or under some
form of cultivation. Most of the area consists of sharply pointed wooded

ridges.

Climate. The climate in the area varies from moderately warm summers to
cold winters. The mean annual temperature is 57°F with a seasonal



range of 37°F in winter to 77°F in summer. Winds in the area are
variable, with a mean speed of 9 miles per hour (mph). The 100-year
"fastest mile" wind speed is 82 mph at this location. Rainfall at the
site averages 45 inches annually. Yearly totals range from 26 to

63 inches (at Evansville, Ind.). Monthly averages of relevant
meteorological parameters for the site are given in Table 6. The 10-year
return period precipitation event for various durations is given in

Table 7 (Reference 1).

Hydrology. The Ohio River is the predominant hydrologic feature of the
area and controls the flood elevations at the site. A recent study by
the Corps of Engineers (Reference 2) has determined flood levels at the
site. The 100-year flood level is at elevation 409.2; the 10-year level
is at elevation 401.8 feet. '

The disposal site basin has a dréinage area of 3,530 acres, of which the
disposal area utilizes the upper 1,940 acres (including both the filled
and the unfilled areas). An approximate backwater calculation was made,
assuming preconstruction conditions, to determine if flood levels on Bull
Creek are increased by local runoff. A 100-year precipitation event was
used to estimate a peak flow of 3,640 cubic feet per second (c¢cfs) in Bull
Creek at its confluence with the Ohio River with a corresponding flow of
2,750 cfs at the outlet section from the disposal area. The Ohio River
was assumed to be at the 100-year level. A calculation using the Corps
of Engineers HEC-2 computer program indicated a negligible backwater
effect in Bull Creek. The lowest elevation of any development in the
disposal site is conservatively set at elevation of 415 feet.

Land Features. Surface and subsurface conditions in the disposal site
are based on available geotechnical data contained in a preliminary study
performed by Dames and Moore (Reference 3). A comprehensive geotechnical

investigation will be necessary in a later phase of the project to




TABLE 6

AVERAGE MONTHLY METEOROLOGICAL DATA,*
EVAPOTRANSPIRATION AND PERCOLATION

Evapotranspiration
Air Wind Precipi- Poten- Actual,*** Perco-
Temp, Speed, tation, tial, ** lation,
F° mph mm mm mm mm

Jan 36 10 122 21 21 62
Feb 37 10 89 24 24 46
Mar 46 11 117 59 59 23
Apr 57 10 102 86 86 0
May " 66 8 104 113 IR} 0
June 75 7 102 131 120 0
July 78 7 99 145 116 0
Aug 77 6 94 122 99 0
Sept 71 7 76 94 80 0
Oct 59 7 66 56 56 0
Nov 46 9 91 32 32 0
Dec 37 9 86 _20 _20 _7
Annual Total 1148 . 903 824 138

* Meteorological data taken from Reference 8
**  Calculated using Reference 5
*** Calculated from methods of Reference 4

TABLE 7
10-YEAR PRECIPITATION AT SITE

Duration, Total Precipitation,

hours inches

0.5 : 1.67

] 2.1

3 ; 2.8

6 3.4

12 4.0
24 4.6



develop a specific design as it relates to site geology, grdundWatér well
canvass data, and other appropriate engineering characteristics of the
subsurface soils.

The dominant features of this portion of the Ohio River valley were
formed by glacial activity. The site disposal area is located over a
wide trench that has been eroded to an elevation of approximately

260 feet. The regional bedrock exposed by the down-cutting of this
trench consists mainly of Upper Mississippian Fine=grained sandstones and
shales. The deep channel was then filled with alluvial deposits of
glacial sands and gravels. The upper silty to clayey soils that form the
surface stratum covering the glacial sands and gravels are also of
alluvial deposition. Localized minor deposition as a result of flooding
on the Ohio River has occurred periodically since glaciation.-

Subsurface conditions were explored by Dames and Moore by drilling three
widely spaced borings and advancing 10 hand auger probes. Depth to bed-
rock at each boring location and probe was established. Shallow stand-
pipe piezometers were installed in each of the borings to measure the
depth to groundwater. Results of the study reported in Reference 3 are
as follows: ‘
() Subsurface conditions in the flatter drainage basin

of Bull Creek consist of approximately 25 feet of

soil overlying 1ight gray, fossiliferous 1imestone.

The upper soils vary from fine-grained silts and

clays to mostly clayey coarse-to-fine sands.

Shallow probes on the steeper slopes adjacent to the

creek valley indicate that a thin mantle of silty

clays and clayey silts, ranging from 1 to 5 feet in
thickness, overlies the bedrock

e Groundwater under artesian pressure was encountered
at a depth of approximately 33 feet in one boring

Further details of the subsurface soil conditions and their physical and
engineering properties are presented in Reference 3.




Available Volume. Site size is best expressed as available volume for
disposal, since the basic disposal plan is to fill the hollows with solid
waste. This is a common disposal method in Kentucky. The available
volume for disposal of the nonhazardous waste material was developed from
USGS topographic maps for the Rome and Mattlingly, Kentucky-Indiana
Quadrangles. - The identified disposal site was subdivided into four hol-
lows, designated as 1 though 4, and the available volume of each hollow
was calculated, using a planimeter to measure areas at 20-foot

intervals. The lowest elevation considered for waste disposal 420 feet,
which is safely above the flood elevation of 409.2 feet. The highest
elevation considered was detemined principally by the watershed boundary
at an elevation of approximately 600 to 620 feet.

The total available volume for all four hollows is shown in Figure 5 as a
function of elevation. For comparison, the total waste volume for

40 years is 2.4 x 109 cubic feet. Although the curve extends to an
elevation of 620 feet, Hollow 4 is filled only to its maximum elevation
of 600 feet. Available volumes also include a front-face slope of

25 percent for stability.

2.3.2 Site Preparation

Site preparation includes the following steps: (1) clearing, grubbing,
grading, and compacting the surface soils; and (2) installing liners and
leachate drainage equipment. Preparation of a particular section of the
landfill is shown in Figure 6. The solid waste disposal scheme includes
a starter dike of compacted soil cement constructed at the toe of each of
the fill stages, behind which the waste is placed and compacted. _
Clearing, grubbing, and grading ensure that the clay liner will adhere to
the side slopes of the hollows, and that sufficient slope for each
leachate drainage exists. Soil compaction helps ensure the integrity of
the clay liner, especially in this area where the limited soil borings
suggest porous limestone formations.
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A clay Tiner of a minimum thickness of 3 feet is placed on the surface
and compacted to protect the ground water from landfill leachate. As.
indicated in Reference 3, some clay of sufficiently low permeability,
10'7 cm/s, is available nearby the site. The quantity of material
available is not known at this stage and will be investigated in detail
in a later phase of the project. '

Clearing, Grubbing, and Removal of Top Soil. The gentle to moderate
slopes along the creek edges are either grassy or cultivated. In this
area about one to two feet of material is removed in order to clear the
vegetation and remove the topsoil. The steeper slopes are wooded. In
these areas the vegetation is cleared by cutting trees, removing stumps
and roots, and removing grass, bushes -and topsoil. About 2 to 4 feet of
material is removed in the wooded areas. 'The vegetation and highly
organic parts (root zones) of the top s0i1 may be incinerated or
incorporated in the fill area. Most of the remaining excavated topsoil
may be suitable for future use as cover material and is stockpiled for
such use. | '

Treatment of Water Springs, Cavities fn Rock, or Other Adverse Ground
Conditions. During the preliminary and design stages, detailed site and
groundwater investigations will be conducted. The impact of non-
hazardous waste disposal on any water springs, rock cavities or other
adverse ground conditions will be studied in detail in the design phase
of the project. Engineering solutions tailored to specific problems\
encountered at this site will be developed and incorporated in the final
design.

Benching into Sloping Ground. On sloping ground where the grades are
steeper than 17 percent (six horizontal to one vertical), the ground
surface is benched for placement of all fills (including clay liner and
drainage layer) in order to maintain lateral stability.
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Perimeter Drainage Ditch. Water runoff from the slopes sdrfoundiﬁg the
disposal area is intercepted and diverted by a perimeter drainage ditch
system. This is discussed detail in Section 2.3.6, Runoff Control.

Clay Liner. The entire bottom and sides of the area to be filled with
solid waste are 1ined with a clay liner. It is anticipated that the clay
material should be available from one or a combination of the following
sources: (1) superficial clayey silt and silty clay in the flat areas of
Buil Creek, (2) superficial clayey silt and silty clay from the borrow
area for granular material, (3) superficial clayey silt and silty clay
from plant excavations, and (4) superficial clayey silt and silty clay
soils at other nearby alluvial areas. The liner soil is placed in thin
Tayers and thoroughly compacted. Density and moisture content
requirements for placement will be developed by laboratory testing of the
~actual soil to be used for the liner. |

Soil-cement Dikes. Each hollow is filled from upstream to downstream in
several stages. A starter dike of compacted soil-cement is constructed
at the toe of each of the fill stages. The soil-cement dikes are about
40 feet wide at the top and about 20 feet high at the center. The dikes
have 45-degree (one horizontal to one vertical) side slopes. The
foundations of the dikes will be designed on the basis of the detailed
site soil investigation. The surface of the foundation excavation for
the dikes is created by horizontal benching. The dikes serve several
purposes such as: (1) providing lateral stability at the toe of the fill
slope; (2) providing access to the face of the fill slope; and (3) acting

as a part of the temporary runoff retaining system during waste placement.

Gravel Drainage. A 24-inch-thick graded gravel layer is placed on top of
the compacted clay liner to provide leachate drainage both from the sides
of the hollow to the center, and downstream to the Teachate collection
point. Two layers, finer on top of coarser, are provided to protect the
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gravel from plugging with landfilled material. Perforated 1eachate col-
lection piping along the thalwegs (lowest point of the stream channel) of
each hollow transports the leachate to the downstream collection point.

2.3.3 Material Placement

The basic plan for solid waste disposal is to fill up the hollows at the
Bull Creek site. Each hollow is developed separately, one at a time;
i.e., surface preparation, material placement to the final grades, and
final soil covering and seeding.

Each hollow is filled in several stages, starting at the upper end as
conceptually indicated in Figure 6. For a given hollow, site prepara-
tion for the uppemost portion and constkuction of the uppermost starter
dike are performed first. This is followed by the first stage placement
of solid waste on the upstream side of the uppermost dike. The placement
of the solid wastes begins in the lowest portions of the first stage and
progresses upwards in horizontal layers. The fill materials are mixed
and spread in layers not exceeding 9 inches when loosely spread, and are
then compacted to densities to be determined during the design phase.

The purposes of the compaction are (1) to reduce volume of fill; (2) to
minimize future settlement within the fill that may effect surface
drainage of the completed fill; and (3) to increase shear strength of the
fi11l and improve the slope stability.

Once the fil1l placement for the first stage reaches the top of the upper-
most dike, the fill face is sloped back at a 25 percent grade (four hori-
zontal to one vertical). Forty-foot-wide benches with drainage ditches
are provided at vertical intervals not to exceed 40 feet. The benches
provide access to the fill slope during and after construction and assist
in controlling surface erosion. Benches also reduce overall gradients of

the slope face, thus improving stability of the slope.
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The first stage fill placement continues until the finishéd'gradeé are
reached. At this time, the first phase fi11 (top surface and slope face)
is covered with one foot of compacted clay and one foot of soil, then
seeded to minimize leachate production and maximize runoff.

First stage filling is followed by site preparation, dike construction,
and fill placement for the second stage. Prior to placing second stage
fill against the sloping face of the first stage, the soil cover on the
first stage is removed and the second stage fi11 {s benched into the
first stage fill. After the second stage fill is placed and covered with
soil and seed, the subsequent stages will be similarly filled one at a
time until the hollow is filled to final grades.

2.3.4 Site Development

Development of the nonhazardous waste disposal site for the 5-, 20-, and
40-year planning periods is shown in Figures 1, 2, and 3. The hollows
are filled in numerical order starting with Hollow 1. Rough estimates of
filling times corresponding to the planning periods are listed in

Table 8. Percentages are 1isted by volume. Site development is based on
filling Hollows 1, 2, and 3 to an elevation of 620 feet and Hollow 4 to
an elevation of 600 feet. Filling begins at the upstream end of each
hollow.

Forty-year development uses essentially all the readily available
capacity of the site.

This capacity is 1imited by three main concerns: (1) keeping the final
grade (elevation) within the Bull Creek watershed; (2) keeping the final
grade below the visibility point from adjacent property to minimize
aesthetically adverse effects; and (3) maintaining a horizontal final
grade to simplify runoff control and minimize erosion.
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TABLE 8
SITE DEVELOPMENT SEQUENCE

Planning Period, Hollows Filled
years
5 40 percent of Hollow 1
20 4 Hollow 1 plus 70 percent of
. Hollow 2
40 Hollows 1, 2, 3, and 55

percent of Hollow 4

2.3.5 Leachate Management

A11 leachate from the disposed nonhazardous waste is collected and
réturned to the plant for treatment. The system is developed in stages
as the hollows are filled. During the filling operation, leachate and
surface runoff from the active area are minimized by limiting the exposed
area. After completing a fill, the surface is graded and covered with
one foot of compacted clay and one foot of soil.

Leachate Quantities. The quantity of leachate from the post-closure fill
was estimated using the water balance method as described by the U.S.
Environmental Protection Agency (Reference 4). Average meteoroliogical
characteristics at the site for each month were determined from data
reported in Reference 8. Average monthly potential evapotranspiration
was calculated using the modified Penman equation (Reference 5). Soil
moisture changes were calculated using Thornthwaite-Mather tables
(Reference 6), and average monthly runoff coefficients, adjusted for
precipitation variation, were approximated from Reference 7.

In order to size the leachate pipe collector system, the waste pile
material was assumed to be at its field capacity moisture content. Thus,

the leachate generation is equal to the net percolation. Design of the



system is based on the maximum monthly percolation of 62 Mm'(Januany). The
total in-place disposal area after closure is approximately 1,150 acres,
resulting in a maximum expected leachate flow of ‘1,700 gallons per

minute (GPM). Average annual leachate generation is approximately 325 GPM.

Leachate generation is expected to occur nomally from December through
March as shown in Table 4. Precipitation amounts larger than those given
in Table 6 will generally produce larger quantities of leachate.

Leachate Collection System. The overall leachate collection system is
shown in Figure 6. The drainage layer, which is placed directly above the
clay liner, provides a high permeability medium for gravity drainage to the
perforated collector pipes. The collector pipes shown 1ie near the thalweg

(Towest point) of each of the hollows where the waste mate- rial covers the
area. Each pipe is sized for the full capacity and assures redundancy in’
the design. The perforated pipes drain to single, solid-wall pipes which
transport lcachate; via gravity flow, from each hollow to a common 1eachaté
pond.

Leachate Return. A single leachate pond and pumping station are pro-

vided. The system serves two functions: (1) to return collected leachate
to the facility; and (2) to return surface runoff from the active
landfilling area as described later. The pond location, shown on Figure 1,
has a nomal water surface elevation below 410 feet, thus providing gravity
flow drainage from the various hollows. The pump station equipment is
located above 415 feet of elevation. A flood pro- tection berm is provided
around the pond in areas where the ground is below 415 feet.

The Teachate pond size is dictated primarily by the large working area

runoff flow, with additional volume requirements for solids retention. Two
parallel cells are provided to permit periodic removal of settled
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material. The pond has an impermeable 1ining to prevent gkoundwéter
interchange. The pond dimensions are 500 ft x 180 ft, with an operating
volume of 600,000 cubic feet and an inactive (sediment) storage of
100,000 cubic feet. Total pond depth is 12 feet with an operating depth
of 8 feet.

The leachate pumps return collected runoff and leachate to the wastewater
treatment area of the facility via the leachate return pipe. The pumps
are contained in a concrete structure located at the pond. Three pumps,
each rated at a capacity of one-half the maximum leachate flow, are pro-
vided. The design of the pump intakes will minimize entrainment of
deposited solids in the return flow. The third pump provides backup
capacity when one pump is out of service. The leachate.collection system
components are listed in Table 9.

TABLE 9
LEACHATE COLLECTION SYSTEM COMPONENTS

Item Size ‘ Quantity Remarks
Perforated 10 in 56,000 ft Leachate coliectors
Collector pipe are laid in parallel
Plain pipe 10 in 800 ft Plain pipe is laid

12 in : 6,800 ft singly
20 in 21,600 ft

Pump station

Pumps 900 GPM 3 Rated at 25 ft TDH

Ponds 180 ft x 500 ft ] - 600,000 ft3
capacity (active)
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2.3.6 Runoff Control

Runoff control for the nonhazardous site is provided both during the
landfilling operation and for the postclosure situation. The runoff
control system is developed separately for each hollow.

The system described for clean runoff diversion, using a single perimeter
~ drainage channel at the uppennost fill elevation, could perhaps be
optimized by using a series of temporary ditches. The temporary ditches
could be cut at relatively small elevations above the actual working fill
elevation with subsequent covering over and cutting of new ditches as the
fill proceeds. Temporary conduit systems could be used to bring the
intercepted flow to the stream level. The final perimeter channel and’
outlet structure as described would be built at the Tast stage of hollow
development rather than at the first stage. Subsequent working area run-
off volumes could also be reduced with an optimized design. The design
as described is consistent with Phase Zero engineering of the waste man-
agement system. ‘

Postclosure System. The maximum fil11 elevation for Hollows 1, 2, and 3
is 620 feet; and for Hollow 4, 600 feet. Before each hollow is filled, a
diversion channel is constructed around the periphery of the hollow at

the maximum elevation to be filled, which extends over the entire final
placement area.

These channels catch all runoff above the maximum fill elevation and
divert the runoff away from the working area. When a hollow is prepared
for final closure, the cover material over the fill is graded such that
runoff from this area is also diverted to the collector channel. The
final closure condition is the maximum flow design case for the drainage
channels. The rational formula was used to estimate peak flow rates for
“each channel, using the respective drainage areas and flow length. The
resulting 10-year design flow for Hollows 1, 2, and 3 is 130 cfs for each
channel. The channels for Hollow 4 have a 70 cfs design capacity.
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The peripheral channels for the Targer hollows are in two different
sections, as shown in Figure 7. The smaller section runs for half the
total length and is designed for 70 cfs peak flow; the larger section is
in the lower half of the channels. The side slopes are lined while the
channel bottom is gravel lined. The upper channel has a nommal depth of
4.0 feet; the lower channels have a normal depth of 4.25 feet. The total
elevation change from the upper to the lower end of the canal is
approximately four feet for the longer hollows. Hollow 4 requires only a
single channel equivalent to the upstream section.

Table 10 gives the lengths of drainage channel required for each hollow.
The collected runoff at elevation 620 must be lowered to the natural
channel at about elevation 420. For this purpose, a terminal structure
is used, as shown in Figure 7. The structure uses a concrete inlet
transition to a 48-inch pipe. To minimize length requirements the pipes
will be 1aid on slopes varying from 15 to 20 percent. The high exit
velocity will be dissipated at a baffled energy dissipator structure on
the downstream end. A rip-rap apron is provided downstream of the energy
dissipator. Hollows 1, 2, and 3 will each have two structures like the
one in Figure 7, one at either end, where the perimeter channel
terminates at the final fill front face. Hollow 4 also has two similar
structures using a 42-inch pipe.

Interim Runoff Control System. Runoff from the portion of the hollow
where active filling is taking place is collected and diverted back to
the plant for treatment. Nonhazardous fill is placed in stages which use
only a portion of the hollow area; thus the interim control system
collects runoff only from a particular working area.
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TABLE 10
SURFACE RUNOFF DIVERSION CHANNELS

Hol]ow Section Lengfh,
ft
Upstream Downstream
1 : 7,300 7,300
2 9,000 9,000
3 8,100 8,100
4 6,100 -

As each stage of fill is developed, a series of transverse runoff collec-
tion channels is placed on the front face of the £i11. As fill is
placed, it is sloped such that runoff is directed toward the front face.
The uppermost channel collects the runoff and diverts it to a collector
pipe at the edge of the front face. The area of each active working area
is about 100 acres. A 10-year 24-hour equivalent runoff hydrograph was
developed using the methods of Reference 7. The resulting peak flow is
180 cfs with a net volume of 13.8 acre-feet. The channel has a base
width of 6 feet, side slopes of 1:1, and a design flow depth of 4.5 feet.

The channels teminate at an inlet structure similar to a storm sewer
inlet. The inlet drains to a 60-inch collector pipe which runs down the
face of the fill. The collector pipe continues to the leachate 1ift sta-
tion pond where it discharges via a baffled energy dissipator structure.
The collector pipe is built up of concrete sections and continues to
increase.in length as fill layers are added. Additional inlets are added
when required. The collector pipe below the working area can be laid
prior to initial filling operations; and the same collector can be used
for subsequent fill sections developed in the same hollow. The leachate
1ift pond collects the working area runoff and has sufficient capacity to
contain the 10-year 24-hour runoff. The runoff enters one end of the
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pond; the pump structure is located at the opposite end. This érﬁange-

ment provides a mean detention time of 21 hours for settlement of solids
contained in the working area runoff. Cleaning of the pond is necessary
periodically.

The working face runoff volume could be reduced by reverse sloping of the

working fill so that elevations decrease from front face of fill toward
hollow sides. This reverse slope will allow precipitation to pond on the
fi11, thus reducing both voiumes and peak runoff flows; however, the
leachate flow quantity will increase. Phase Zero engineering has not
attempted to optimize the interim runoff design system.

2.3.7 Access Road

A 3-mile gravel road with oil-treated surface runs from the plant area to
the disposal site and into the site. Because solid waste is transported
by trucks as large as 85-ton-capacity off-road haulers, which are about
16 feet wide, a 45-foot wide road is provided tor two-lane traffic. A
typical road cross-section is shown in Figure 8. The route shown in
Figufe 1 was selected with the aim of limiting overall road grades to
approximately ten percent or less. '

2.3.8 Equipment Requirements

Three types of equipment are required to prepare the disposal site; move,
place, compact, and grade the waste; move, place, and grade cover soil;
and prepare and maintain roads. They are described below. A1l the
_equipment is sized for daylight operation, assuming one eight-hour shift
per day.

Wheeled Loaders. Loaders move solid waste from the dumping area to the

active 1andfi11ing‘area, an estimated distance of 500 feet. The total
quantity of waste moved is approximately 11,500 TPD. They also move
liner material, gravel and cover soil as necessary. The loader size
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selected is the 40,500 1b capacity. Sizing is based on Catérpiilér
Model 992C. Six units are estimated to be required, including spares.

The need for wheeled 1oaders'may be significantly reduced if articulated

4-wheel-drive off-road haulers are able to haul waste onto the working
face itself. Further site and material definition are necessary before

that can be determined.

Track Dozers. Dozers place and grade the waste in the landfill and do
some compaction. They prepare and grade the surface and alsb'p1ace and

compact cover-soil on the completed sections. The dozers handle approxi-
mately 1,500 cubic yards of waste per hour. This dozer size was selected
on the basis of an estimafed unit production of 480 cubic yands per hour.
Sizing is based un Calerpillar Mudel D10. Four units are provided,
including spares.

Motor Graders. Graders are used to prepare and maintain access roads to
and within the landfill site. They may also be used for final grading'of
the completed 1andfill sections. The grader size selected is based on
Caterpillar Model 12G. Two units are provided, including spares.

Other Equipment. Motorized or towed compactors may be necessary depend-

ing on the actual compactability of the waste.

Other Facilities. Security fencing with a vehicle access gate is pro-
vided to limit unauthorized access to the disposal site.

An equipment-servicing and maintenance area is located at the site.
Specific facilities include a refueling station, limited equipment
maintenance and repair building, personnel parking and rest facilities,
and equipment parking area. This service and maintenance area is for
both the collection trucks and the 1andfill equipment. An area of
approximately 40,000 square feet is reserved for this purpose, as shown
in Figure 6.

2-31



SECTION IN CUT , ECTION IN FILL
/8-8" g‘ /8-5'
T/

_;,

ORIGINAL GROUND f

SURFACE
SCHEMATIC CROSS-SECTION OF

NON HAZARDOUS SITE HAUL ROAD

N.TS
secionin cur | [ secmon v FiLL
40  /9-5" f_; /8-5" Kad)
™ 17 '

"'0

OPISQI NALCG POU ND _/

NP2

SCHEMATIC CROSS-SECTION OF
HAZAPDgUS‘-ROAD
N.T.

KEY:
(B PREPARED SUBGRADE
COMPACTED GRANULAR MATERIAL

(© COMPACTED CRUSHED STONE
(D) ASPHALTIC OIL TREATED SURFACE

() 3FT THICK COMPACTED CLAY LINER . -
BENEATH ROADWAY TO.HAZARDOUS BRECKINRI DGE _PROJECT

WASTE SITE ONLY SOLID WASTE DISPOSAL STUDY

FIGURE &
ACCESS ROADS

['¥PICAL CROSSSECTIONS

2-32



2.4 Hazardous Waste Collection

2.4.1 Service

Hazardous waste is collected separately from Stack Gas Scrubbing

(Plant 35) and Sewers and Wastewater Treatment (Plant 34) and transported
to the separate hazardous waste disposal site. The locations of the
sources are shown in Figure 4.

Daily collection, assumed to occur during each 8-hour shift, minimizes
onsite storage requirements.

2.4.2 Transportation

Collection trucks transport the waste from the sources to the disposal
site, a distance of approximately two miles. Each vehicle makes multiple
trips to the site each day. The intent is that these trucks transport
only hazardous waste; One size and type of truck is sufficient for
hazardous waste collection. Off-road rear-dump haulers are selected to
transport the wastewater treatment filter cake and salts and the FGD
sulfate by-product, which has sufficient moisture for hauling in open-top
trucks. The total quantity transported daily is approximately 230 tons.
The truck size selected is 40-tons. Two trucks are provided, including
one spare.

Two truckloads a day of nonhazardous coal refuse are also transported to

the hazardous disposal site. The trucks used are the 85-ton offroad
haulers described in Section 2.2, Nonhazardous Waste Collection.

2.5 Hazardous Waste Disposal

2.5.1 Site Selection

Hazardous solid waste is disposed of in a lTandfill designed to accept
it. The disposal site selected for this study is due east of the plant
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site and adjacent to the nonhazardous disposal site in a hollow of the
Town Creek watershed as shown in Figure 1. The area was selected for the
reasons that follow.

Capacity. The site has sufficient capacity to accommodate the combined
" hazardous waste and coal refuse, as described in Section 1.0,
Introduction, over the 40-year planning period. Available volume as a
function of elevation is shown in Figure 9. For comparison, the total
waste volume for 40 years is 7.9 x 10 cuhic feet. Dieposal site
volumes are based on planimeter measurements of U.S. Geological Survey
Topographic Maps of the area, as described in Chapter IV. The lowest
elevation used in calculating volumes was 440 feet, which is well above
the 100-year flood zone of approximately 410 feet. The front face slope
assumed was 17 percent (one vertical to six horizontal).

Proximity to Plant Site. The selected disposal site is nearby, at an
average one-way hauling distance of about two miles, but is not on the
plant site.

Isolation. The site is away from public roads and inhabited areas.
Furthermore, it is physically separated from the nonhazardous disposal
site, and has a separate access road to ensure that hazardous and non-
hazardous disposals are not mixed. ‘

2.5.2 Site Characteristics

The general location and climatic conditions of the hazardous site are
similar to those described for the nonhazardous site in Section 2.3,
Nonhazardous Waste Disposal. .

Hydrology. Hydrology is not an important consideration, because the

flood zone elevation, 410 feet, is significantly lower than the actual
waste disposal area elevations of 440 feet and higher.
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Land Features. Surface and subsurface conditions in the hazardous solid
waste disposal area are assumed to be similar to those in the nonhazard-
ous area as discussed previously. A comprehensive geotechnical investi-
gation is necessary in a later phase of the project to develop specific

design information related to site geology, groundwater level and other

appropriate engineering characteristics of the subsurface soils.

Based on the preliminary geotechnical studies performed at the nonhazard-
ous site, subsurface conditions in the hazardous waste disposal area are
assumed to consist of approximately 25 feet of soil overlying light gray,
fossiliferous Timestone. The upper soils are assumed to vary from fine-
grained silts and clays to mostly clayey sand. A thin mantle of silty
clays and clayey silts ranging from 1 to 5 feet in thickness is believed
to overlie the bedrock. Groundwater is assumed to occur at shallow
depths within the flat portions of Town Creek.

2.5.3 Site Preparation

Site preparation includes clearing, grubbing, grading, and compacting the
surface soils, and installing liners and leachate drainage equipment.
Preparation of a particular section of the landfill is shown in

Figure 10. Clearing and grading wi]j ensure that the liner adheres to
the side slopes of the hollows and that there is sufficient slope for
leachate drainage. Soil compaction will help ensure the integrity of the
liner. '

A double-walled impervious liner, including a 3-foot minimum thickness of
clay over a sand protected synthetic Tiner is used to protect the ground-
water from landfill leachate. Reference 3 indicates that clay of _10'7
cm/s permeability is available near the site. The quantity available is
unknown at present.
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Clearing, Grubbing, and Removal of Top Soil. About one to two feét of
material is removed in the disposal site in order to clear the vegetation
and remove the topsoil. Wooded areas require the removal of stumps and

roots.

Treatment of Water Springs, Cavities, or other Adverée Ground

Conditions. Disposal on any water springs, rock cavities, or other
adverse ground conditions will be studied in detail in the design phase
of the project. Specific engineering solutions will be developed and
incorporated as required.

Benching into Sloping Ground. On s]oping ground, at the grades steeper
than 17 percent (six horizontal to one vertical) the ground surface is
benched for placement of all compacted fills (including clay liner and
drainage layers) in order to maintain lateral stability.

Construction of Perimeter Drainage Channels. Water runoff from the
slopes surrounding the hazardous waste disposal area is intercepted and
diverted by 1ined perimeter drainage channels. The details of drainage

routing are discussed in detail in Section 2.5.7, Runoff Control.

Placement of Combination Liner. The entire bottom and sides of the area

to be filled with hazardous waste are 1ined with a double-walled imperv-
jous 1iner. The liner consists of a sandwich of materials, incormporat-
ing both a natural liner and a membrane liner, as shown in Figure 10.
The sandwich consists of the following (from top to bottom): a leachate
collection system (minimum 36 inches of gravel and sand); a clay liner
(minimum 3 feet thick, maximum 10'7cm/s permeability); minimum 6 inches
of clean sand; a synthetic-membrane liner; minimum 6 inches of clean
sand; and a leakage detection system. It is anticipated that the clay
material is available from the sources listed in Section 2.3.2, Site
Preparation under Nonhazardous Waste Disposal. The liner material is
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placed in thin layers and thoroughly compacted. P acement moistufé
content and density requirements will be developed by laboratory testing
of the actual soil to be used for the liner.

Drainage Layer. A graded drainage layer with a total thickness of

36 inches is placed on top of the compacted clay liner to provide
leachate drainage both from the sides of the hollow to the center and
downstream to the leachate collection point. A sand layer is placed on

top of the gravel layers to protect the gravel from plugging with land-
filled material. Perforated leachate collection piping along the thalwegs
of the hollow transports the leachate to the downstream collection point.
A one foot thick layer of gravel is also placed on top of the compacted
subgrade for leakage detection as shown in Figure 10.

The design described in the preceeding paragraph is based on RCRA requ-
lations, Section 250.45.2, which specifies minimum thicknesses of

12 inches and 6 inches for the drainage layer and 1eakage detection
layer, respectively. The drainage and leak detection layer thicknesses
for the Phase Zero study have been conservatively selected and will be
engineered to meet applicable regulatony requirements in the next phase
of the project. '

Construction of Soil-Cement Dikes. Each hollow will be filled from
upstream to downstream in two stages. A starter dike of compacted soil-
cement will be constructed at the toe of each of the fill stages. The
soil-cement dikes are anticipated to be about 40 feet wide at the top and
about 20 feet highat the center. Other aspects of dike design and use
are the same as were discussed in Section 2.3.2, Site Preparation under

Nonhazardous Waste Disposal.
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2.5.4 Material Placement

Each hollow will be developed in two phases. Surface preparation,
material placement to the final contour, and final covering and seeding
will begin in the upstream portion and proceed downstream.

The material placement method is shown in Figure 10. Starter dikes are
installed to assist in material stability and provide access across the
face of the fill. The general sequence of events is as follows:

° Place leakage detection layer, combination liner,
and drainage layer '

() Construct dike

. Mix and place material in roughly horizontal layers,

approximately 9 inches thick; then compact

° Continue material placement while maintaining a
working face slope of 17 percent (six horizontal to
one vertical) to reach final elevation

° Construct 40 foot wide benches at vertical intervals
not exceeding 20 feet

() Apply cover-material and seed

° Construct next dike

Intemmediate cover material is applied to the active landfilling surface
as required to prevent significant quantities of soluble material from
being leached by direct precipitation. The frequency of covering depends
on material properties and local climatic conditions. After the first
phase reaches the final elevation, the surface is sealed with a clay cap.
of 2-foot minimum thickness to minimize infiltration. The surface is
then covered with 1 foot of top soil and seeded to minimize erosion and
graded to a slope of approximately 2 percent to enhance runoff. The
second phase then begins until it also reaches final elevation. In this
manner, the hollow is filled to its final elevation.
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2.5.5 Site Development

Development of the hazardous waste disposal site for the 5-, 20-, and
40-year planning periods is shown on Figures 1, 2, and 3. The contour at
an elevation of 580 feet corresponds to 40-year development. The
percentages filled during the 5- and 20-year periods are 13 percent and
50 percent, respectively.

The site has a capacity significantly larger than will be used during the
40-year planning period that could be used for nonhazardous waste
disposal in emergencies.

2.5.6 Leachate Management

Leachate and surface runoff from the active filling area are collected
and returned to the plant area. Runoff from areas above the maximum fill
elevation and runoff after closure of the f111 are collected in peri- ‘
pheral channels and diverted to natural-drainage.

The leachate system is conceptually similar to that of the nonhazardous
site and consists of a gravel drainage layer, perforated collector pipe,
solid wall transfer pipe, leachate pond, and gravity flow return pipe.

Leachate Quantities.' The quantity of leachate was estimated by the pro-
cedures described for the nonhazardous fill areas. The maxiiium expected
leachate generation for Lhe ultimate development area of 59 acres is

90 GPM. The average annual leachate generation is expected to be about
20 GPM.

Leachate Collection System. The overall leachate collection system is
shown in Figure 10. Leachate is collected by a gravel layer placed
directly above the clay liner to provide a high pemeability flow path to
the perforated collector pipes. The 8-inch pipes are laid in parallel
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to assure redundancy in the collector system. The regular solid wall
pipe returning to the plant area is a single line.

The leachate collector system drains by gravity directly to the plant
area in a 12-inch pipe sized to accommodate both leachate and outflow
from the interim runoff surge attenuation pond.

Table 11 provides a list of components required for the hazardous area
leachate collection system and runoff attenuation pond.

TABLE 11
LEACHATE COLLECTION AND RUNOFF SURGE POND

Item Size Quantity Remarks
Perforated 8-inch 4,800 ft Pipes are laid parallel
pipe
Normal pipe 12-inch ’ 12,000 ft Single pipe
Storm surge 180 ft x 280 ft 1 240,000 ft3 capacity
"~ pond

Runoff control for the hazardous area is controlled during the interim
filling operation and the postclosure situation. The runoff design
criterion used for Phase Zero engineering is the 10-year rainfall event.
Events of greater magnitude will result in spillage of working area
runoff into the natural drainage system. Depending on regulatory
requirements, a design event of 25- to 100-year frequency may be chosen
as the design criterion in the next phase of engineering.

Postclosure System. The maximum fill elevation for the hazardous storage
area is 580 feet. A peripheral diversion channel is initially con- .

structed around the area as in nonhazardous area development. The
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diversion minimizes runoff in the working fill area and dfséharjeé
surface runoff after closure.

Supposing a 10-year design storm, a 106 cfs peak flow results for the
maximum drainage areas. The peripheral canals for this area are
trapezoidal in section with a 1:1 side slope and a 5-foot bottom width.
The side slopes are lined, and the bottom is gravel. Normal depth in the
channels for the design flow is appfoximate]y four feet. The total
length of channel required is 5,000 feet.

The collected runoff is lowered from elevation 580 to eleVation 440 using
a teminal structure and energy dissipator similar to that shown in

Figure 7.

Interim Runoff Control. The filling operation for hazardous waste Wf]1

be done in two stages, as in the nonhazardous area fill. The front face
of the fill will be built up and a series of transverse canals placed
across this face. The interim hazardous runoff collection system will
function in the same manner as that for the nonhazardous area.

There are about 40 acres in each of the active working areas. The rela-
tively steep slope and short flow path of the area result in computed
peak flows of 175 cfs for the 10-year design storm. Interim runoff
collector pipe and inlets are placed in the fi1l and extended as
described for the nonhazardous area.

The interim runoff collector teminates at the runoff surge attenuation pond,
which is sized to contain the 10-year 24-hour runoff volume of

240,000 cubic feet. This pond is approximately 180 feet by 270 feet,
with an operating depth of 6 feet and total depth of 8 feet. Outflow
from the settling pond is through a pipe outlet, which ties into the
12-inch leachate return pipe.. The design flow rate from the settling
pond is‘4 cfs. This arrangement provides a mean detention time of
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7.5 hours for settlement of solids from the working area runoff. Peri-
odic clean-out of deposited solids will be necessary.

2.5.8 Monitoring Wells

Wells will be drilled hydraulically upgrade and downgrade from the site
for use in monitoring groundwater quality at the hazardous waste disposal
site. Monitoring prior to waste placement is suggested to provide back-
. ground data on groundwater conditions. Proposed U.S. EPA regulations for
groundwater quality monitoring at hazardous waste l1and disposal facili-
ties require as a minimum of one well hydraulically upgradient of the
site, three wells hydraulically downgradient at the site boundary, and
three wells hydraulically downgradient from the site boundary

(Reference 10).

The number of wells, their location, and the frequency of sampling will
be determined in later phases of the project when subsurface conditions
and regulatory requirements are known.

2.5.9 Access Road

A dedicated access road approximately a mile long runs between the plant
area and the disposal site. The road handles two-lane traffic of 40-ton
or 85-ton,capacity of f-road haulers. Because the larger vehicles are
16 fee£ wide, the road width is 45 feet. The suggested route shown in
Figure 1 minimizes elevation changes and 1imits road grades to approxi-
mately 10 percent or less. '

A typical section for the hazardous site access road is shown in

Figure 8. The road and drainage ditches are underlain by a clay liner
three feet thick. As an alternative to the clay 1iner, a synthetic liner
can also be considered. The ditches collect potentially contaminated
surface runoff, which can be returned to the facility wastewater
treatment plant if necessary.
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2.5.10 Equipment Requirements

Equipment is required at the disposal site to: prepare the site; move,
place, compact, and grade the waste; move, place, and grade cover-clay
and soil; and prepare and maintain roads. Three types of equipment are
provided, as described below.

Wheeled Loaders. Loaders move solid waste an estimated distance of

500 feet from the dumping area to the active landfilling area. Loaders
also move clay, gravel, and cover soil as necessary. The total quantity
of waste moved is approximately 390 TPD. The loader size selected is
3,800 1b capacity. One unit is estimated to be required; backup is
available at the nonhazardous site. Sizing is based on Caterpillar
Model 910.

Track Dozers. Dozers place the waste in the land fill and do some

compaction. They prepare and grade .the surface and also place and
compact cover-soil on the completed sections, handling approximately

50 cubic yards of waste per hour. The dozer size‘selected is one which
will produce up to 100 cubic yards per hour. One unit is provided;
backup is available at the nonhazardous site.

Motor Graders. Graders are used to prepare and maintain the temporary
access roads to and within the landfi11 site. They may also be used to
final grade the completed 1andfill sections. The grader size selected is
based on Caterpillar Model 12G. One unit is provided; backup is avail-
able at the nonhazardous site.

Other Equipment. " Motorized or towed compactors may be necessary depend-
ing on the actual compactability of the waste.

Other Facilities. Security fencing with a vehicle access gate is pro-
vided to 1imit unauthorized access to the disposal site. Equipment

2-46



servicing and maintenance are provided at the nonhazardous'disboéal site
as described in Section 2.3.8, Equipment Requirements, under Nonhazardous
Waste Disposal.

2.6

1.

10.
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3.0 EQUIPMENT LIST

Due to the nature of Landfill (Plant 44), no equipment 1ist is
required.
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4.0 DATA SHEETS AND SKETCHES

Due to the nature of Landfill (Plant 44), no data sheets are required.
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5.0 DRAWINGS

Due to the nature of Landfill (Plant 44), no drawings are required.
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GENERAL INSTRUMENTS

8@@@@0
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SELF-ACTUATED

DEVICES - FLOW

FLOW REGULATOR
(NOTE 5, DWG. 0-ER-4)
@ SIGHT FLOW GLASS

SELF-ACTUATED
DEVICES - LEVEL

LEVFL RFGIIATOR WITH
MECHANICAL LINKAGE

SELF-ACTUATED
DEVICES - PRESSURE

SELF-CONTRINED

S e PRESSURE REDUCING
REGULATOR

PRESSURE REDUCING

REGULATOR
WITH EXTERNAL
PRESSURE TAP

EXTERNAL PRESSURE TAPS

DIFFERENTIAL PRESSURE
REDUCING REGULATOR
WITH INTERNAL AND

BACKPRESSURE REGULATOR
SELF-CONTAINED

BACKPRESSURE REGULATOR
HITH EXTERNAL PRESSURE

EJ? "MT "85‘ .

N1 INTEaRRC P T OT

ACUUM RELIEF VALVE,
FRGLE PRTTERN SPRIN NG

R IRTGRAL P IC0T

RESSURE AND VACUUM
REETREAINE

RUPTIRF NTSK NR
SAFFTY HFAN. FOR
PRESSURE RELIEF

RUPTURE DISK OR
SAEETY LEAD. FOR
VACUUM REL

P%%%%M%%%

SELF-ACTURTED
DEVICES TEMPERATURE

TEMPERATURE REGULATOR,
FILLED SYSTEM TYPE

8.

1.

HAND ACTUATED DEVICES

TWO-WAY HAND CONTROL VALVE
IN PROCESS LINE
(NOTE 6, DWG. O-EA-4)

MANUALLY ADJUSTABLE
RESTRICTION ORIFICE
IN SIGNAL LINE

i
3

WO-WAY HAND ACTURTED
SHITCRING VALVE TR
PNEUMATIC SIGNAL LINE

ron gl

MISCELLANEOUS DEVICES

(NOTE 7, DWG. O-EA-4)

TYPICAL SYMBOL

v SIGNAL RELAY
(NOTE 8, DWG. O-EA-4)

RELAY SIGNALS

v SQUARE ROOT EXTRACTOR
% S ren
1% CURRENT TO PNEUMATIC
% S e

T D (e SUBTRAGT

> HIGH SELECT

< LOW SELECT

=4 BIAS

x MULTIPLY

5 DIVIDE

FOR ADDITIONAL RELAY SYMBOLS,
SEE ISA S5.1, TABLE 2

@_ BURGE DEVICE (MERNS OF REQULATING
RURGE MAY_BE SHOWN IN PLACE OF THE
SYHBOL) < PURGE FLUID AND POKEE

AIR SUPPLY

ELECTRICAL SUPPLY
BAS SUPPLY

HYDRAULIC FLUID SUPPLY
NITROGEN SUPPL

STEAM SUPPLY

WATER SUPPLY

INTERLOCK

"AND* INTERLOCK _ CITLCTIVE
ONLY IF ALL INPUT EXIST

&Y <>

“OR” INTERLOCK - EFFECTIVE
IF ONE OR MORE INPUT EXISTS

ANALOG CONTROL SIGNAL

BURNER CONTROL SIGNAL

@ P @
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MAB11A 12/02/80 BN

FIRST LETTER (NOTE 89) SUCCEEDING LETTER(S) (NOTE 89)
G DISPLAY DEVICE CONTROL DEVICE (NOTE 5) MISCELLANEOUS DEVICE
ALARYBTENEI TR CONTROL ONTROL SELF- OTHER FINAL LOCAL TEST _POINT RELAY USER‘S
VEASURED Of INITIRTING VARTABLE SYMBOL ERIwRY TRANSMITTER INDICATOR RECORDER N TRATIN STRLION CONTROLLER - AGIURTED CoNTRL i At OBSERVATION CONNECTION COMPUTER CHOICE IR
o e W00 & LW MAN/ALT VALVE (e LRSS (NOTE 18) NOTE 5) (NOTE 13)
TYPICAL SYMBOL i) (IE [ (1 (R 161 )AL « 1AH AR K 3 (v [ T2 (s (15 )P Y (18 (N [
ANALYSIS (NOTE 11) A 3 AT A1 AR RAL ARH ARHL AK AC AV Az S AP AY A8 AN AX
BURNER FLAME 8 3 87 [} BR BAL ac B8V 85 86 8 [ 88 BN BX
CONDUCTIVITY c 3 cr c1 R cAL CAH CAHL K oV cz cs cP cy c8 oN X
DENSITY (MASS) OR WEIGHT 0 3 o1 D1 R DAL DAH DAHL. [ oc ov 0z 0s op oY 08 oN X
VOLTAGE (EMF) € 3 G E1 R EAL EAH ERHL EX EC £z B Y €8 EN X
FLOW (NOTE 12) F FE T F1 FR For FAL FAH FAHL. FK FC Fv FCv FZ Fs FG P FY 8 N FX
GAGING (DIMENSIONAL) 3 [3 o1 [ GR GAL GAH GAHL oK oC [ oY 8 N X
HAND (MANUAL) H HC HY HCV, HZ HS HP HY
CURRENT 1 1€ 7 11 1R 101 1AL 1AH TAHL K 1c 1z 15 [ 18 N X
POKER J JE JT J1 JR Ja1 JAL JAH JAHL K Jc iz Js I 8 N Jx
TINE K KT K1 Kar KAL KAH KRHL KC KV Kz ks Ky () KN KX
LEVEL L LE 5] L1 [ LA LAH LAHL K Lc Lv LoV, Lz s [ [ Ly L8 N X
MOISTURE " 3 uT M1 MR AL MAH MRHL MK MC M Mz s P My M MY MX
USER’S CHOICE 0
PRESSURE PE PT PI PR PAL PAH PAHL PK PC PV Pev Pz s 3 PY 8 PN PX
PRESSURE DIFFERENTIAL PD PDT POI POR PDAL POAH PORHL POK POC POV, POCY PDZ POS
GUANTITY OR EVENT o [ a1 aR 001 GAL GRH GAHL x® oc av az s ar [ oN ox
SPEED UR FREQUENCY B ST s1 SR 5a1 SAL SAH SAHL SK sc sz ss sy s8 B X
TEMPERATURE R TE il 1 R TAL TRH TAHL K c v oy 1z i ™ Y 8 ™ ™
MULTIVARIABLE u ur UR AL URH UAHL uc v uz us uy u8 uN ux
VISCOSITY v VT vI VR VAL VAH VAHL 3 ve W vz vs P vy V8 [ VX
WEIGHT L] WE WT WI WR Wal WAL WAH WAHL WK WC W Lrd WS Wy - WN WX
UNCLASSIFIED (NOTE 14) X
VIBRALUN ¥ 3 ki v YR YAH s P vy 8 ™ YX
POSITION Z ZE 21 21 2R ZAL ZAH ZAHL 2c 2z z5 2y 78 N 2x
GENERAL NOTES
1. EXAMPLES OF THE USE OF TANGENTIAL INSTRUMENT CIRCLES TO 7. FOR ROOT AND OTHER INSTRUMENT VALVES, SEE INSTRUMENT 12. FO - DESIGNATES FLOW RESTRICTION ORIFICE 3 CONN MENT
DENOTE F SINGLE INSTRUMENT RITH THO VARIABLES AND/OR THO INSTALLATION DETAILS EE - DESIGNATES FLO RATIC * @ e I R N S P E0CEnS CONMETTION. 10 i RO, NI
THO VRRXRE.LES F{PR: A2 PEN RECORDER, ONE FOR FLOW . uNHETEEsg?.}?é%zg?ﬁﬁéﬁsusssﬂﬁﬁu ST IRET TV s Pao 32 ) G e cron e e
e e SRS 5 PSSRSO LS S TR UL s B EHERIER RS PO
Tha! FUNCTIONSS 8 DUBL_PILOT LEVEL INSTRUENT, A DOUBLE SOLENOID VALVE IS DRAWN WITH TWO SINGLE SOLENOIDS. THE MEANINGS WILL BE DEFINED ONLY ONCE FOR THAT PROJECT T BESIBNATES THERMOMELL.
RANSMITTER AND ONE CONTROLLER. AND HAVE ONE MEANING AS THE FIRST LETTER AND ANOTHER P DESIGNATES LAND TEST POINT
SINGLE MERNING AS THE SUCCEDING LETTER.
PBFTE BhliyGh, CoTRoL VALVE Wi B S T R R
EPRnbARG = DETRIL o - 14, THE LETTER X IS FOR UNLISTED MEANINGS THAT WILL BE USED 19 T RS TIONRSAERUD TNSTRUMENT, TRALLOONS™ SHALL BE
ONCY ONCE OR 10 A L IMTED ERTENT 3T MAY HAVE-ANY NOMBER
2. THE TYPE OF FLON INSTRUNENT MAY BE NAMED OUTSIOE THE OF MEANINGS AS A EIRST LETTER AND ANY NUWBER OF MEANINGS
INSTRUMENT CIRCLE, E.G. MAGNETIC FLOW METER. DISPLACEMENT 10. ANY FIRST LETTER MAY BE MODIFIED BY THE FOLLOWING LETTERS: RS A SUCCEEDING LETTER. EXCEPT FOR ITS USE WITH DISTINC-
METERS MRS FLOR VETER, ETC. TIVE STABOLS, Tre MEANINGS WILL SE DEFINED OUTSIOE THE
3 T BuEREReNTIAL {R01 = CRRRNING RARCYZER, iNbicaTom IR B eny 32 (B RpgRSTRENT TP
J - SCAN - =
3. THE_UPPER INSTRUMENT LEAD LINE IS OMITTED IF LEVEL IS : ~ FLOW INTEGRAT TOR) 2V 6.
JHE EPER INSTRIMENT LEfD LING 18 GUITIRD IF LEveL X2 @ - INTEGRATE OR TOTALIZE  (FAI - FLOW INTEGRATING INDICATO o b AL A Ve o R (. 13 2, 13 - VENDOR DESIGNATOR (E.G. %)
1. THe LETTER A I USED FOR ALL ANALYSIS VARIABLES. THE FOL e RTRAENT CIRGCE 0.
1 1 =
4. VALVE B0DY PORTS THAT ARE CLOSED IN NORMAL OPERATION ARE Lgmﬁg JERUS MAY BE PLACED GUTSIGE THE INSTRUMENT CIRGLE | RHH ~ NESIGNATES HIGH-HICH LEVEL ALARM
Al ACKENED . CONDITION SHOWN FOR ALL VALV C VARTALBES. LALL © BESIGNATES LOW-LOM LE)
BODIES msmnos DO FULL-CORD R NORMAL DPERATION Bbe UAHL — DESIGNATES HIGH-LOW LEVEL ALARM
GARDLESS OF YPE OF ACTUATOR OR WHETHER THE ACTUATOR R - NOX - NITROGEN OXIDES
§5 ENERGIZED O DE-ENCROIZLD DURING THIS MODE OF GRERATION. &R EroRne 0" - DISSOLVED OXYGEN
OB SoHRY VAEYESPORT HAT GEGSES DURTNG URSETS SUbT RIS €G- CRRBON MONOXIDE 02 - GASEQUS OXYGEN 16, THE LETTER 2 WHICH FOLLOWS R MERSURED VARIABLE REPRESENTS
Te COMB - COMBUSTIBLE ORP - OXTDATION REDUCTION FINAL DEVICES OTHER THAN CONTROL VALVES SUCH AS HYDRAULIC
COND - CONDUCTIVITY A e COUPLINGS. VARIABLE SPEED DRIVE, ACTURTOR. ETC.
5. A CONTROL OR SENSING DEVICE OR RELAY HAVING A DISPLAY o RRSEOLEERvBROGeRT™ 8897 T Elihelk oroxioe
O O e AL ioohanIE DISCLAL LETTERS H2§ -~ HYDROCEN SULFIDE TRO - TURBIOITY' 17, THE LETTERS M HEE RUUED U He MERSUREL
ADDED AFTER THE MEASURED VARIABLE DESIGNAIL M - MOISTURE VIS - VISCOSITY VRBIABLES Eo - "LOW. LOM-LOY AMD HICH LOW
AR A RATES ANRLTS15 INB1CATING. CONTROL ETATION: N RN RESPECTIVEL Y. or
6. B HAND CONTROL VALVE HCV IS R HAND-ACTURTED VALVE THAT
EITHER MODULATED R PROCESS STREAM OR IS USED Al
INSTRUMENT DEVICE.,
[:;"‘.-" ISSUED FOR PHASE O UG ue ﬁp 73 ral
N ISSUED FOR REVIEW / APPROVAL LI
0. [ e AR A YA
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TRUE NORTH b0’
PLANT NORTH 0°0

TOTAL % OF WINDS
FROM INDICATED DIRECTION

&

—

3,4,%,6 AND |7

&

OHIO_ RIVER
Pow —M™

MILE 7C7

BOUNDARY LINE
EXISTING RoAD
NEW ROAD
EXISTING RAILRCAD
NEW RAILROAD

EXISTING POWER LINE
FENCE

-

LEGEND

PP BOILER FUEL STORAGE (PLT.26)
QQ SUMP AND TANK FOR INCINERATOR (AT 42)

COAL DRYING AND PULVERIZING

CoAL SLURRY PREPARATION

H-COAL PREHEATING AND REACTION

H-CoAL PRIMARY SEPARATION

H-COAL RECYCLE SLURRY PREFARATION
H-CoAL RecYCLE HYDROGEN CONCENTRATION AND
COMPRESS|ION

GAS PLANT

CRYOGENIC HYPROGEN PURIFICATION

SOUR WATER TREATING

R PLANT

HCATION AND  PURIFICATION

15 OXYGEN PLANT

17T DISTILLATZE SeRaRATION
18 MAPHTHA TREATING AND
20 TANKAGE

2| INTERCONNECTING PIPING (PIPERACKS)
22 RIVER LoaDING FACILITIES

2% RAIL AND TRUCk LoaDING

2o COAL RECIEVING AND STORAGE

27 COAL WASHING AND SECONDARY CRUSHING
3 STEAM GENERATION AND B.FW. TREATING
32 WATER SYSTEM

33 FIRE SYSTEM

3 WASTE WATER TREATMENT PLANTS

35 STACK GAS SCRUBBING

36 INSTRUMENT AR AND PLANT AR Y5
INERT GAS SYSTEM

PURGE AND FLUSH OIL SYSTEM
WASTE SLUDGE INCINERATOR

QUP~Y puswn=

FORMING

w
®

R

WARE HoUSE

THRU Bre  MAINTENANCE BUILDINGS

COOLING TOWERS (PLT. 32)

DEAD COAL (PLT.26)

LIQUID OxYGEN AND NITROGEN UNLOADING
WATER INTAKE

CHANGE HousE

FIRE STATIoN

FIRST AID STATION

CAFETERIA

PARKING

ADMINISTRATION

RAILROAD COAL UNLOADING (PLT.26)

FULL RARGES 24 BARGE TOow (PLT 22)
Ccoal UNLOADING Dock.(RT 22)

EMPTY BARGES, 24 BaRGE Tow (PLT 22)

LiQUID LoADING Dok ( PLT 22)

SWITCH GEAR |Zz suBsTATION
Ravs coal (PLT 26)

FLf ASH UNLOADING AREA (PLT 31)

RAW WATER FOND

CSR RUNCFF TREATING AREA(AT 24)

Coal STORAGE PILES(CER) RUNOFF Roup(AT.34)
CONTROL RooM

COULING ToWBR SOFTENING AND FILTRATION (PLT. 32)
WASTE WATER COMCENTRATION AND EVAPORATION
SYSTEM (PLT 34)

CC ASH HANDLING. (PLT.31)

DD TANK TRUCK LOADING (PLT. 23)

EE FIRE WATER TANK (P 33)

FF SANITARY SEWAGE TREATMENT PLANT (PLT. 34)

GG REFUSE BUNKER (PLT 27)

HH EMERGENCY POND (PLT 27)

JJ PLANT FEED &UNKER (PLT 26)

KK POST TREATMENT OF STRIPPED SOJUR WATER (Pl_T 54)
LL OllY WATER SURGE POND(PLT 39)

MM OlLY WATER TREATMENT (PLT 34)

NN CLEAN Coal SToRAGE (PLT 26)

ENLXE€CTCHURQVIICFQTNINOD P>

o
¢

R GATE HousE VV OPERATOR SHELTER
S5 GUARD/SECUZITY Hodse WW LABORATORY
TT OPERATING EQUIPMENT RCOM | XX SPECIAL CLEANING
VU RAIL LOADING (PLT. 23) YY GARAGE

NOTES

L  STE COORDINATES Neooo-0' E5000'0' ARE

2 HIGH POINT ©F FINISHED GRADE ELEVATION ioo-o'

ne W

ESTABLISHED AT THE MOUTH OF TowN CRESK AT THE
INTERDSECTION OF THE WATER LINE OF THE OHIC RIVER,
REFERENCE: COMMONWEALTH LAND TITLE
INSURANCE COMPANY PHILADELP=IA, PENNSYLVANIA
FILE No, L-OB85222,

EQUALS ELBVATION 415-0" ABovE MS.L
NORMAL WATER ELEVATION OF OHIO RIVER 1S
=L.382.3 AT RIVER MILE 7o,

MEAN HIGHWAY ELEVATION =L 415"
ToP oF RAILROAD BALLAST EL.IS 450"

REFERENCE DRAWINGS

SOE-A-4  INDEX DRAWING
50E-A-G CONSTRUCTION EEQUIREMENT STuDY

© 200 400 0O 80 OO

|'=400"-0'
__GrapHic =cale
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