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SECTION 1

FACILITIES DESIGN

1.1 GENERAL CONSTRAINTS

l.1.] CODES AND STANDARDS

All national, state, and local codes and standards that apply to
the construction and operation of the Gasoline Plant have been adhered to, as —

well as the standaxds of the Industry deemed necessary for the safe design,

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

Item
Buildings
Compressors
Conveyor Components
Drive Gears
Electrical

Exchangers

Furnaces

Navigational Hazards
Pipeline

Plumbing

Pressure Vessels, Unfired
Pumps

Refinery Piping

Safety

Steam Generators

g =

system. The latest editlons of the following codes have been used:

Regulation
Uniform Building Code

APT Standard 617, 618, OSHA

CEMA

AGMA

NEMA, NEC

ASME BSection VIII, Division 1 and
TEMA B, C and R

API 530, ASME Section 1, ANSI B31l.3
FAA

ANSI 331.4

Uniform Building Code and Local Code —_—
ASME Section VIII, Division I

API Standard 610

ANST B31.3

OSHA

ASME Section I

II-1-1



Storage Tanks:

Atmoopheric API Btandard 620 and 650

Prasaure API Standard &0 and 650

Pressure Spheres ASME Section VIII
Structures:

Concrete Uniform Building Code, ACI

Steel AISC and UBC, ANSL AS 8.1
Turbines API Standard 611 and 612

l.1.2 REGULATORY STANDARDS AND REQUIREMENTS

The construction and operation of the Gasoline Plant will require
compliance with applicable local, state, and federal laws, codes, ordinances,
and regulstions. Key permites are being prosecuted as part of the Gasoline

Plant project work. The key permits issued by federal agenciles for which
application has been submitted include:

(1) Permit to Counstruct on a Navigable Waterway, Section 10
permit, by the Corps of Engineers

(2) Permit to Discharge Dredged or Fill Material, Section 404
permit, by the Corps of Engineers

(3) National Pollution Discharge Elimination System (NPDES)
notificetion to the Environmental Protection Agency

The NPDES notification is filed in lieu of an application for a
NPDES permit which is not required since the Gasoline Plant has been designed
to have nme discharge of wastes to a navigable stream. The Environmental
Protection Agency (EPA) fs in the process of delegating to the Commonwealth
of Kentucky the zuthority to administer the NPDES program and close contact
with the Commonwealth of Kentucky will be maintained. .

I1-1-2



The project must comply with state and federal regulations for
protection of air quality, water quality, and solid waste dispooul. The
reoponuibility for the administration of these regulations is to be delegated
to the Commonwealth of Kentucky by EPA in accordance with federal law. For
those regulations adminiastered by Kentucky, EPA will retain review
responeibility and, in some cases, not{fications still must be issued to EPA
by the applicant. For those regulations administered by EPA, application will
be made to EPA, with the Commonwealth of Kentucky in ap advisory or review
role,

The permits for which application has been submitted to the
Commonwealth of Kentucky include:

(1) Prevention of Significant Deterioration (PSD) permit
(2) Permit to Construct an Alr Contaminant Source {CACS)
(3) Permit to Construct & Residuals Landfill (CRL)

(4) Permit to Comstruct s Hazardous Waste Land£i11 (7HWL)
(5) Water Withdrawal Permit

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

These permits will be issued end administered by the Kentucky
Department of Natural Resources and Environmental Protection. Items 1 and 2
are permits issued under authority delegated by EPA under the Clean Air Act.
Items 3 and 4 are delegated by EPA under provisions of the Resource
Conservation and Recovery Act.

The Corps of Engineers cannot issue its permits until the
provisions of the National Envirommental Policy Act (NEPA) have been met.
NEPA requires that an Environmental Impact Statement (EIS) be prepared by the
lead federal agency, the Corps of Engineers in this case, before a decision
can be made as to whether permits can be issued. A draft EIS {5 now being
prepared under a three—-party agreement bhetween the Corps of Engineers,
W.Re Grace & Co., and an environmental consultant for scheduled issuance for
public review in December 1982.

I¥-1-3




There are othor permits by state and local authorities that will
have to be obtzined in connection with the Gasulinc Plant construction. These
are?

(1) Department of Transportation, Federal Aviation
Adminlatration, Notice of Proposed Construction or
Altaration.

(2) Department of Interior: compliance with

(a) Marional and historic Preservation Act

(b) Wilderness Act of 1964

(c) Foreet and Rangeland Renewable Romources Act
(d) Wild snd Scenic Rivers Act

(e) Endangered Specles Act

(f) Fish and Wildlife Coordination Act

(g) Protection of Bald and Golden Eagles

Deliverable 27, “Materials and License Report,” includes a master
schedule and staffing plan for their preparation, submittal, and prosecution.
These permits will be ohtained as an early action during the detailed design
phase of this project.

1.1.3 SPARING CRITERIA

In the interest of continuous onstream operation of the Gasolime
Plant, all major rotating equipment will be spared, In some instances,
complete trains will be spared sc that if an entire train of equipment is
down, another can pick up its function without affecting the plant ocutput. In
other cases, traine of equipment will have design capacity to make up for the
lost caparity of similar equipment that is down. Also, intermediate storage
facilities are included to enable continuous plant operation for scheduled
Interruptions.

1I-1~4
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l.1.4 SPECIAL METALLURGICAL REQUIREMENTS

Unit 21 will have a high cencentration of chlorides combined wilth
COy end H28 in both the process water and the cooling water, presenting a
difficult materials problem. To prevent stress corrosion cracking and pitting
of the heat exchanger tubtes and piping handling these waters, materials were
selected that are suitable for the processing conditions specified.

In general, the materials of construciion for the plant is carbon
steel with the exception of some equipment and related piping where alloy,
lined or nonferrous metals will be used to control corrosive or erosive

process fluids.

I1-1-5



1.2 PROCESS UNITS DESIGN

The Gasoline Plant is designed to produce a nominal 50,000 bpd of
gasoline by gasifying bigh-sulfur agglomerating coal, synthesizing methanol
from the coal-derived gas, and converting the methanol to gasoline.

The overall process configuration for the Gasoline Plant is shown in
Process Block Flow Disgram D-01-FS-1 in Volume I, subsection 1.1.1.

Raw Kentucky No. 9 coal is delivered at Coal Receilving and Unloading -
Unit 11 by railroad and barge. Coal unloaded at the railcar unloading station
and the barge unloading stations is sampled and transported to storage. Then
the coal is conveyed to Coal Grinding and Slurry Preparation - Unit 24,
where a coal-water slurry is prepared to a specified grind size distribution
and slurry concentration.

Coal-water slurry pumped from the slurry preparation unit is fed with
high-purity oxygen from Unit 22 to the Texaco gasifiers in Gasification =~
Unit 21. Partial oxidation of the coal-water slurry occurs at 900 psig
pressure and temperatures ranging from 2,200 to 2,800°F, producing & raw gas
consisting mainly of CO, Ha, CO2, and steam with a small amount of HsS,
COS, methane, inerts, and some unconverted carbhon. The ash content of the

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

The raw gas is cooled by generating steam, Then is it quenched and

scrubbed with water for particulate material removal before entering €O
Skift - Unit 23.

About 622X of the raw gas is processed through a CO shift unit containing
a cobalt/molybdenum catalyst. The remaining portion of the raw gas bypasses
the shift reactor. This processing results in the correct H2:CC ratic for
methanol synthesis. Heat is recovered from both of the streams before flowing

to the Acld Gas Removal - Unit 34.




An integrated heat recovery scheme has been designed to recover the useful
energy for heating shift feed gas, high~pressure boiler feedwater, process
condensate, and vacuum condensete. Process condensate from cooled shift

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

The s'h:l.fted and unshifted gases are treated in Acid Gas Removal =
mit 34. The Acid Gas Removal Unit employs Lotepro Corporations Rectisol
Praocess, which produces a synthesis gas suitable for methanol synthests, an
HpS-rich gas for sulfur recovery in Sulfur Recovery (Claus) - Unit 36, and

a C0-rich gas for further treating in the Torvex and washing system before
venting of an environmentally acceptable tail gas.

Following compression, a low-pressure methanol synthesis loop is
employed to convert the purified syngas into methanol. Part of the purge gas

from the synthesis loop is fed to a Pressure Swing Adsorption (PSA) train,
which provides high-purity hydrogem for Heavy Gagoline Treating -~ Unit 38.

The remainder of the purge gas from the synthesis loop and the tail gas from
the PSA Unit are sent to the fuel gas system.

Crude methanol is converted to hydrocarbons and water in the Methanol—
to-Gasoline — Unit 3l. The hydrocarbons are separated in Gas Fractionmaticn -
Unit 32 .o produce fuel gas, HF Alkylation Unit feed, LPG, light gasoline,
and a heavy gascline feedstream, The process water from Unit 31 1s biotreated

to remove impurities before recycling and disposal. Fuel gas from the Gas
Fractionation Unit is sent to the fuel gas nystem.

HF Alkylationm =~ Unit 33 converts the alkylation feed, which includes
butylenes, amylenmes, and ischutane, to alkylate, a gasoline blending

compenent, n-butane, used to adjust gasoline vapor pressure, and isobutane,

which is used to adjust gasoline vapor pressure with the excess to sales.

Heavy Gasoline Treating - Unit 38 reduces the durene content in the
heavy gasoline from the Gas Fractionaticn Unit to meet finirhed gasoline
specification requirements. The PSA Unit provides the required hydrogen for
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this catalytic hydrogenation. Treated heavy gasoline 1s gpent to heavy
gasoline storage in Unit 57 for product blending. Gas produced in this
processing step 18 aent to the fuel gas system.

Alkylate, isobutane, and a-butane from HF Alkylation - Unit 33; light
gasoline from Gas Fractlonation - Unit 33; and treated heavy gasolige from
heavy gasoline storage in Unit 57 are combined in Gasoline Blending -~ Unit 55
to make product gasoline.

Sulfur Removal (BSRP) - Unit 37 removes sulfur compounds from the tail
gas of Sulfur Recovery (Claus) - Unit 36 before the rail gas is vented to the
atmosphere. Sulfur product is recovered mainly from the Claus Unit and partly
from the BSRP Unit.

Details of the process systems and offsite facilities are presented in
Volumes II, and II1, of this report.
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1.2.1 COAL RECEIVING AND UNLOADING — UNIT 1l

A. Basis of Design

The coal receiving and unloading systems emplcy commercially
proven technologies currently in use at plants of similar size. The systems
and equipment were selected to handle a nominal 30,000 stpd of coal for 330
days per year up to a total annual requirement of approximately 10 million
short tona. 'fThe general design philosophy of the systems and the design hases
are described in CRT-0l-MH~1 and CRT-10~PR-1 included in Volume I, Section 9.

The design of the coal receiving and unloading systems is based ca
the premise of receiving the total annual requirement of coal by river
barges, or up to a maximum of 60% of the annual requitement by railcars. The

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

basis for each of the two systems are described individually.

l. Barge Unloading. The barge unloading system 1s designed Lo

handle 20 barges per day of 1,500-short-ton capacity each. These barges will
be brought to the unloading dock in tows of four barges via the Green River.
Any shipments via the Ohio River will be broken down from larger tows prior
to placement.

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

coal in two 8-hour shifts per day, working 7 days per week, at a caomblned
average rate of 2,500 stph or a nominal average rate of 1,250 stph for each
unloader. The unloading dock and conveyors are designed to operate at river
water levels of 342 feet (minimum) to 3753.5 feet {maximum). All electrical
equipment and motors arxe above 385 feet in elevation. The 100-year flood

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

2. Train Unloading. The train unloading system is designed
to handle a maximum of 18,000 tens of coal per day via 100-ton standard
bottom dump coal cars., Each train is unloaded in 5 to & hours from the time

the tralin is brought to the plant's track loop. The unleoading operation is
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carried out manually, The coal cars are spotted on the unleading hopper by
means of a yaxd switch engine. A gas-fired thaw shed is provided for winter
use a8 required. The train unloading operation may be performed in all three

shifts of the day, 7 days of the week.

B. System Selection Rationale

Barge transport is the preferred mode of delivery for coal
both by the supplicrs as well as the consumers in the region since it 1s more
economlcal and convenient than shipment by rail. The barge unloading

facilities are designed to unload the total dally requirement of the plant.
It is a stardard practice to move barges only during daylight hours, so the
urnlosders have adequate capacity to unload the total requirement in two
8-hour shifts.

The locatior of the barge unloading equipment in a dredged
aslip was determined after discussions with the U.S. Army Corps of Engineers,
the Xentucky Department for Natursl Resources and Environmental Protecticn,
and barge operating companies. The inland locatioun of the slip away from
river banks avoids any interferemce in the river barge traffic.

A choice was required between a continuous chain bucket-type
unloader or a grab bucket-type umloader. The grab bucket unleader was found

suitable for coal unloading rates up to 1,000 stph. Howevevr, since the
Gasoline Plant required capacitles in excess of that, the continuous chain
bucket elevator type unloaders were selected. Although one chain bucket~type
unloader could be designed for the total required unloading rate, the
availability (reliabllity) of these machines is not compatible with tha belt
conveying system. Therefore, two barge unloaders, each with a nominal
operatin, rate of half the plant requirement, were selected because of the
greater veliability than one 100% unloader. This selection was also based on
the flexibility of operation and turndown capability, lower maintenance
requirement, and lowest capltal and operating cost as well as acceptable
envirommental conditions.
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A detailed study was performed to select a train unloading
system based on project coal-handling criteris and standard engineering
practices in related industries of comparable size. Having generally
considered different alternatives, five schemes were studied in depth and a
report on the selection of the scheme was prepared (see Volume V).

Consldering the advantages and disadvantages of each scheme, the scheme with
the covered station and under-the-track hoppers using railway standard bottom
dump cars was consldered best sulted for the project.

In conclusion, the equipment type and size selected for
unloading coal from barges and trains are of proven technology, have no

unusual break~in feature requirements, and can be purchased for delivery
within the established schedule for the project.

C. System Description

l. Barge Unloading. The barge unloaders are the chain
bucket type on a luffing boom of startionary style structures, The chain boom

is mounted on a crosa conveyor that can be raised or lowered according to the

water level in the dock. The two unloaders, connected by belt conveyors, can
unload two barges at a time at the designed rates. Winches are provided to
move the barge being unloaded under the unloading boom. Two small hacbor

boats tow coal and product barges to and from the loading/unloading statioms.

2. Train Unloading. The train unloading system is designed
to unload coal from railway standard bottom dump coal cars. The bottom dump
car train is pulled through a thaw shed (operating durieg winter months only)
to the train unloading station; and the switch engine spots two cars at a

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

while the doors of the second car are being opened manually. After both cars
are empty, the train is moved to advance the next two cars onto the unloading

hoppers. The hoppers discharge coal by belr feeders onto a collecting belt to
convey the coal to the yard stockpiles.
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D. Risk Assessment

The philosophy used in the selection of the coal unloading
systems for this project was to utilize a commercially proven,
environnentally acceptable, and economical system. Furthermore, the basis of
¢election and design of individual equipment ensures efficient use of the
equipment capacities, flexibility of operation, and built-in reserve
capacities for momentary surges in the coal uunloading rates. This philosophy
was maintained in the determination of the number of tralns, modules, and
spare equipment. The system startup, turndown capability, maintenance,
avallabilitcy, and interchangeability of parts were considered in the risk
assessment.,

All manufacturer-furnished equipment was specified for
maximum operating rates at 25% over and above the plant's designed operating

conditions. The conveyors were designed for a maximum of 75% loading for
capacities required by the Plant Design Operating Conditions. Individual
components of the aystem have a minimum service factor of 1.25 or more in
general conformity with the latest editions of applicable codes, standards,

and practices of federal, state, and local authorities. In case of conflict
in standards, the more conservative standard was used in the design or

selection of the equipment/system.

The operation of the coal receiving and unloading systems is
affected by five significant factors.

l. Reliability of Cecal Supplv and Transport Systems. To
provide flexibility of supply and the most competitive prices, coal supply

contracts will be entered into with three to five coal suppliers. The option
£to buy the coal in tiie s5pot market whenever it is advantageous to the
purchaser will be available. The reliability of delivery is increased by
providing two independent modes of coal receiving; i.e., by river barges as
well as rallcars. The provision of as much as a 90-day coal supply stockpile
at the plantsite 1s a safeguard against a prolonged interruption of coal
deliveries.
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2, Avpllability and Occupancy of Coal Receiving and
Unloading Systems, The coal unloaders at the barge docks are commercialiy

proved, standard design with all applicable safety features. Their
availability (reliability) will be over 85% and can be increasad by employing

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

available in excess of the single belt conveyor, which will transport the
coal from the barges to the stockpile.

The train unloading station similarly has two unloading
hoppers, each capable of handling the total design capacity. Similarly, there
are two dust collectors at this station, of which any one can operate and
maintain the area dustfree preventing the formation of a potentially
explosive air/coal dust mixture.

3. Continuity of Coal Requirement by Process Units. In
case of unexpected failure of the process units or the utility boilers, the

demand for coal from the plant may suddenly reduce or totally stop. The
loaded coal barges in the dock and those en route to the plant and the
railcars within the plant area cannot be withheld from unloading without
incurring demurrage charges. Coal stockpiles are provided so that the
unloading operation can be sustained. Also, the availability of stackpiled
coal reduces the risk of a forced plant shutdown in the event of a stoppage

or slowdown in coal supply.

4, Effect on Equipment Performance Caused by Maloperation

or Machine Parts Breakdown. The equipment and system are designed to perform
at the maximum plant design operating conditions. Although 21l safeguards and
protective devices are provided, mechanical failures may be caused by
maloperatien, fire and accident, or extended wear. Dual operating and
monitering devices are provided in each system to eliminate or minimize
failures. Additionally, the coal unloaiing systems are each contrelled by
individual coperators as well as monitored by their supervisors in a remote
central control room. Additional operators {deck hands and conveyor walkers)
will spot any abnormality in the operation and avert a breakdown.
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E. Process Flow and Control Diagrams (Including Material
Balances)

Process Flow and Control Diagrams for Coal Receiving and
Unloading Unit 11 are as follows:

Drawing No. Title
D-10-MP=1NP Material Balance Coal Area
D-11-MP-1NP PFCD Coal Area Units 11 and 12 - Barge Unloading,

Conveying and Sampling

D-11-MP-2NP PFCD {loal Area Units 1l and 12 - Train Unloading,
Conveying and Sampling

N
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F. Plot Plan/General Arrangement Drawinge

Plot Llanfcaneral Arraupgement Drawings for Coal Receliving and
tUnloading Unit 1l are as follows:

Drawing No.
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Title

General Arrangement - Receiving and Unloading
Unit 11 Barge Unloading - Plan
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Unit 11 Rail Unloading - Plan
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G. Single-Line Diagrams .

Single~Line Dlagrams for Coal Receiving and Unloading Unit 1]

are as follows:

Drawing No. Title ,

D-51-EE=-2NP Single~Line Diagram - Units 11, 12, and 13
Sheet 1

D~51-EE-2NP S8ingle-Line Diagram — Units 11, 12, and 13
Sheet 2

D-51-EE-2NP Single-Line Diagram - Unit i4
Sheet 3
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H. Civil Engineering Drawing

Civil Engineering Drawing for Coal Recelving and Unloading
Unit 11 is as followa:

Drawing No. Title
D=11-CE-1NP Railroad — Sections and Details
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1,2.2 COAL CONVEYING AND STORAGE - UNIT 12

A. Dasis of Deaign

The coal conveying and storage systems cmploy commercially known
technology normally used in utility and mining industries of similar
capacities. Belt conveyor malfurctions and/or failures are known to be
relatively low when compared with their utilization. Barring accideants, an

effective preventive maintenance program and avallability of vital spares can
prevent major plant ahutdowns causecd by conveyor fallures.

All conveyors are designed to convey the coal at the rates shown
on the Procese Flow Control Diagrams. Design requirements and standards are
in accordance with Industry standard engineering practices and as described
in the Material Handling Design Criteria, CRT-01-MH-C1, and Coal Area Design
Criteria, CRT-10-PR-}, Volume I, Section 9.

Coal storage capacities are sized to provide sufficient quantities
of surge at each intermediate location to overcome the interruptions in coal
supplies or demand. The active surge capacities are sized based on the
reliabiliry of handling equipment and the probability of breskdowms. Since
the plant operation cannot tolerate long unscheduled interruptions caused by
equipment breakdown, the system has built-in redundancy provided by standby
equipment to serve in emergencies where necessary.

B. S8ystem Selection Rationale

The coal conveying and storage system 1s designed for the plant
annual requirement and standard engineering practices in related industries
of comparable size. The couveyors connecting the barge and train unloading
stations to the main yard coal storage area are in single trains, The
breakdown of one unloading station does not affect the other unloading
station; this allows the continuous use of cne of the two unloading
facilities. Conveyors comnecting the main coal storage yard to the plant feed
sllos are provided in two parallel trains. This is a common practice in

II-l l202"'1



continuous procesn operation facilities where intermediate surge storage at
the plant 1s limited. The total storage capacity of the day storage bins is
sufficient for 24 hours of operation. This storage capacity is replenished
when the supply ip less than 8 hours. In normal operation, both trains of the
8l1lo feed conveyors can be working at full capacity 12 huurs a day. In case
onea train fails, the second train furnishes the total plant requirement
operating for 24 hours.

Corl is stored in open-yard live stockpiles for a nominal 20-day plant
requireuent to ensure feed to the plant in case of transport delays and
temporary failures in the unloading squipment. Dead storage of a 40-day
supply of coal ls provided in the stockpiies to safeguard against a prolonged
interruption in coal receipts. An additional 30 days of temporary storage can
be provided without additional capital cost to the storage system by
increasing the height of dead stockpiles.

Though the main yard coal storage is a safeguard for a prolonged
interruption of coal supply or plant breakdown, short~term storage is
essential to provide a more homogeneous mixture of coal feed and better feed
rate control to individual grinding mills. Furthermore, the short-term coal

storage 1s protected from weather, providing more uniformity in quality of
coal feed.

Two basic approaches to the transportation and storage system were
considered:

(1) Provision of a single Selt conveyor line from main storage and
sufficient short-term storage for a maximum of 3 days of

operation. The normal operating range would be from one-third to
two-thirds full,

(2) Provision of two transport conveyor lines and lesser short—term
storage capacity for a maximum of one day of operation. The
normal operating level in this approach also would vary betwsen
one-third and two-thirds full,

II-1.242-2
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In conjunction with the above two design approaches, two types of
storage faclilities were considered:

(1) A cluster of tall silos.

(2) An A-frame building built over a alot discharge storage
structure.

A detailed evaluvation of the two types of storage under the twa
concepts determined that the system with two conveyor feed lines and 1-day
plant capacity storage is the wost suitable one for the project. For further
details, see Volume V, Report on the Rationale of Short-Term Coal Storage
System.

C. Sysitem Deseription

The coal conveying and storage system consists of belt conveyors
connecting barge and railroad unloading stations with the yard coal storage
system and the yard coal storage system to the day storage silos at the
process area and bunkers in the utillities area.

The coal unloaded at the barge unloading statioas is collected by
a 60~inch-wide belt conveyor and conveyed to Transfer Rouse No. 3. Two more
60-inch-wide belt conveyors convey the coal from Transfer House No. 3 through
Transfer House No. 4 to the sampling station at Transfer House No. 5.

The coal unloaded at the train unloading station is conveyed to
Transfer House No. 5 on a S54~inch~wide belt coaveyor. All coal received at
the barge and/or at the railroad unloading station is weighed by belt
scales on their respective conveyor belts. There are two automatic sampling
systems at Transfer House No. 5 that take samples of as-recelved coal
separately for each unloading system. From the sample station, the coal is
conveyed in twe parallel trains to the coal storage yard and stacked by
automatic stackers. The two yard belt conveyors receive coal from either of

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

II-1. 2.2-3



storage sllos or the boller feed bunkers. The two 48-inch~wide belts feeding
the day storage silos and the boiler feed bunkers have traveling belt
trippers that supply the silos/bunkers according to the plant feed demand
automatically set by the coal levels in the silos,., The coal being conveyed to
the plant and/or boilers is weighed on belt scales provided on the
4B-inch~wide plant feed conveyors.

All coal cooveying is remotely controlled froem a central coal area
control room. The plant feed is distributed autematically inta the fred silos
aceording to the process train demand. Imstrumentation philosophy and details
of the centralized control system are described in Volume V. Conveyor
descriptions and the coal flows are shown in the process flow control diagram
included in this subsection.

D. Risk Assessment

The coal conveying and storage system uses the commercially proven
and economically preferred system, No high risk areas associated with this
system ox equipment have been identified. The equipment selection and the
conveyor design have a minimum service factor of 1.25 in conformity with the

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

In assessing operational risks involved, two significant factors
are considered:

(1) Breakdown of coal supplies to the plantsite.
(2) Unscheduled shutdown of the process plant.

A coal stockpile is maintained at the project site to act as a
buffer for the plant in case suppliers fail to deliver. Simlilarly, in case
the plant shuts down unexpectedly, there is sufficient capacity available in
the coal yard to recelve the contracted amount of daily supply of all coal in
transit. The reliability of the unloading statious is improved by providing
two unloaders at the barge slip and indespendent unloading conveyors all the

' way to the sampling station.
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The riegk of long unscheduled breakdowns of single train conveyors
i1s reduced further by providing a complete spare drive train assembly (drive
pully, shaft, bearings, couplings, reducer, and motor) in warehouse stores
for quick replacement. All such conveyor drives are standardized to reduce

the number of spare agsemblies in the warehouse.

High raliability is maintained in the coal yaixd by providing two
trains of yard belt conveyors and two stacker/reclaimer machines. Each
machine and its conveyor fulfills the total operational requirement of the
plant working 24 hours a day should the other be out of service. Iun a normal
operation, each machine works 12 hours, sharing the load and redueing the
operating hours of the equipment. The reclaiming conveyor systams also are
provided with two parallel trains complete with belt trippers and silos
dischargers. Thus, high reliability and flexibility in operations are
maintained in the conveyor systems through redundancy to feed the plant while
one train i inoperative.

Human errnrs are minimized by central control room monitoring and
safety release controls operated from two independent positions. Fire safety
is provided by a temperature sensing and fire alarm system along the length
of tii2 conveyors. Coal silos and bunkers have methane detection devices that
automatically release a nitrogen purging system and warn the central control
room of an incident. All enclosed conveyor transfers have dust collectors to
reduce the chance of accumulating combustible coal dust in the chutes. The
conveyor galleries have open grating to waintain air circulation and reduce
the chimney effect in the elevated section of the conveyors. For other
detailed safety features, refer to CRT-Ol-MA-1, CRT-10-PR-1, CRT-Ol1-EN-2, and
CRT-01-FP-1,
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E« Process Flow and Control Diasgram (Including Material Balance)

Proceasr Flow and Control Diagram for Coal Conveying and Storage
Unit 12 is as follows:

Drawing No. Title
D=12=-MP-]1NP PFCD Coal Area Unit 12 ~ One-Day Storage
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F. Plot Plan/General Arrangement Drawings

Plot Plan/General Arrangement Drawings for Coal Comveying and
Storage Unit 12 are as follows:

Drawing No.

D-12=-MH~1NP

D-12~MH-3NP

D=12-MH-4 NP

Title

General Arrangemeat - Conveying and Storage — Unit
12 Barge Unloading Conveyors - Plan and Sections

General Arrangement - Conveying and Storage ~ Unit
12 Sampler and Transfer Tower No. 5 - Plans

General Arrangement - Conveying and Storage - Unitc
12 Sampler and Transfer Tower No. 5 - Sections

Also, see Drawings D-13-MR~3NP, -5NP, and ~7NP in Volume II, 1.2.3(F).
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G. Bingle=Line Diagram

See Volume II, 1.2.1(G) for Coal Conveying and Storage

8ingle-Line Diagram.
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1.2.3 COAL STACKING AND RECLAIMING ~ UNIT 13

A. Bapis of Design

* The coal stacking and reclaiming system is matched with the fead

and reclaim conveying systems, which are upetresm and downstream of Unit 13.
The system has machines capable of serving the live pile as well as building
inactive atorage without affecting the process plant normal operational
requirement.

The stacking and reclaiming rates of equipment are determined by
the required waximum coal unloading rate and the maximum coal demand rate
from process and utility plants. The stacking boom length ie established by
the live coal stack height and the active reclaim reach of the boom. The
machine linear travel is based on the total active quantity of coal to be
stored so that one-third of the active pile length will always be available
for ¢oal unloading.

The total coal pile volume was determined by normal practices used
in the area by plants of comparable sizeas. The 1ive plle size is based on the
normal material handling practice of keeping a minimum of 7 days of coal
requirements in the active pile, 7 days of empty space for recelving the
coal, and 7 days of turnover capacity in the "moving storage.” Thus, a total
of 20 nominal days of coal requirements will be kept in the live pile. In
case of unusually long interruptions in the coal supply, space iam available
to temporarily store coal up co a 90-day supply by increasing the height of
the dead pile.

Two stackers/reclaimers on two parallel yard conveyors provide
complete two-train avallability. A single train, working 24 hours, is able to
furnish the total feed required by the plant. However, one train is only
available for B0 of the time. Therefore, the addition of a second train at
the same availability (reliabiiity) increases the combined overall
availability to 96% in a 24-hour working schedule.

I1-1.2. 3"1



Two parallel conveyor systems, complete with belt trippers and
feeders, are provided downstream of the coal yard conveyors. These reclaim
(coal feed) conveyors, supplying the coal to the plant, are designed to Berve
the total plant capacity with only one conveyor line working. Thus, the
reliability of the reclaim coal feed system is increased by the redundancy of
the parallel spare conveyor system.

B. System Selection Rationale

A detalled study was performed to select the coal yard stacking
and reclaiming system, based on project general design criteria and
barge/train unloading rates, as well as to satlsfy plant feed requirements.

Various srrangements of coal storage belt conveyors and stacking
and reclaiming schemes were evaluated. These can be summarized in three basic
functional categories (for details, see Volume V):

(1) Combination stacker/reclaimers, using common yard conveyor
for both input and output.

(2) Separate stackers and reclaimers using common input and
output conveyord.

(3) Separate stackers and reclaimers using separate input and

output conveyors.

Different arrangements and types of equipment were studied in
each of the above categories. The most sultable were selected for detalled
evaluation. Although the maximum total yard storage capacity was specified by
W.R. Grace & Co., the split between active and inactive yard storage was
determined according to plant need and reliability of coal supply and
unloading systems.

II-1.2. 3"'2



Cecngsidering the advantages and drawbacks of each scheme,
including envirommental impact, syatem availability, reliability, and capital
and operating costs, it was concluded that the system with two common yard
belt conveyors and combired stacker/reclaimer machinees is best sulted for
this project. A copy of the full report on the rationale of the selection is
included In Volume V of this document.

C. System Description

There are two track-mounted, single luffing boom traveling
bucketwheel stacker/reclaimers. Each stacker/reclaimer travels on its own
yard conveyor for a distance needed to provide required live storage (2,000
ft). Each machine has a nominal stacking rate of 5,000 stph and a nominal
reclaim rate of 2,500 stgh.

Both the coal stacked and reclaimed is weighed on automstic belt
scales and a central integrator printer gives the inventory of coal in the
stockpiles.

A tramp iron magnet and metal detector ensures that no metallic
objects are picked up from the stockpile and taken to the coal feed
preparatiop plant.

Mobile equipment (bulldozers and front-end loaders) is provided
to move coal from the live stockpile to and from the dead stockpile.

Parametarr for the selection of combination stacker/reclaimer
oystems, ilacluvding dozers for working adjacent dead piles, are as follows:

(1) Major equipment including two rail-mounted combination
stacker/reclaimers (each having a nominal average stacking
rate of 3,000 tph and a nominal average reclaiming rate of
2,500 tph) and four A0O-horsepower tractor dozers.

II-t.2. 3"3
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(2) Two 72-inch-wide yard belt conveyoras, approximately 2,800
feet long, designed to carry coal at a combined maximum
rate of train unloading and barge unloading at 4,500 tph.

{3) Coal yard storage in three stockpiles with the following
capacities:

- Total active gtorage space for a maximum of 600,000 tons
(20 days of plant feed) accessible to stacker/
reclaimers.

- Inactive storage piles, beyond the reach of stacker/
reclalmers, capacity of 1,200,000 tons (40 days of plant
feed).

- Total yard stockpile capacity of 1,800,000 tons (60 days
of plant feed), which can be increased temporarily to a
I _ maximum of 2,700,000 tons.

(4) Dust suppression systems an the stacker/reclaimer and a
water tank truck equipped to spray coating on the inmactive
storage piles,

The two coal yard belt conveyors receive the coal from the
unloading stations and feed the stackers. The stackers/reclaimers have the

capability of performing three functions:

(1) Stacking the coal on the live pile.

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

(3) Receiving the coal from the unloading stations, stacking
part of it on the stockpile and feeding the remainder to
the plant, bypassing the stockpile.

II-]1.2.3-4
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Thege functions are performed by the stacker/reclaimer operator
and monitored by the superviasor in the central centrol room. A detailed
explanation of the contrxols is given in Volume V.

D. Rigk Assessment

The philosophy used in selection of the stacking/reclaiming
systema has been to choose proven, environmentally acceptable, and economical
equipment. Furthermore, the basis of selection and design of the system was
established to ensure efficient use of the equipment, provide flexibility of
operation .+ul supply built-in reserve capacities for surges in the coal
unloading,’ .oading rates. This philosophy was carried over in the
determination of the number of trains, modules, and spare equipment.
Equipment startup, turndown capability, maintenance, access to equipment, and
interchangeabllity of parts were assessed for risk.

The buckerwheel stacker/reclaimers gelected for this project are
degigned with some overcapacity in order to provide additional reliabilitcy
above the 80% onstream time normally agsigned to such equipment. These
machines have been used in operations handling more abrasive ores and much

larger lump size material. The conveyor design will conform to the design
factors detailed in CRT--D1-MH-1.

In the assessment of operational risks, two factors have
significant effects on tha system reliability:

(1) Stacker/reclaimer reliability (equipment and persomnel).

(2) Systems reliability to match incoming and outgoing systems.

II_]. - 2- 3—5




Stacker/reclaimers selected are of atandard design and size,
They are proved to have individual availability (reliability) of over 80%.
The belt conveyor avallability is 95% because the stacker/reclaimer trippers
run on the yard belt. The two factors combined (in series) reduce the overall
Bingle train availability (reliability) to 76%. Since there are two parallel

tredns of stacker/reclaimers and yard conveyors, the combined reliability of
the two parallel traime is 94%.

The stacking/reclaiming systems were designed to operate with
one traln handling the total plant capacity by working 24 hours a day. The
nominal stacking rate of 5,000 stph was selected to handle cthe combined coal
unloading rates of both barge and railroad stations working simultaneocusly,
The coal reclaiming rate of 2,500 stph per machine allows cne machine to feed
the plant in approximately 12 hours while the other machine can be stacking
the incoming eoal simultaneovsly. These high rates of stacking and reclaiming
allow the gtackers to be available to empty the ccal with one train and
handle limestone for the FGD removal system with the other. Thus, limestone
¢an be received at the plant by railecars or barge once a week and be stored
in the open stockpile at une end of the live stockpile (see Drawing
D=13-MH-1NP)}. Further details of the system reliability are discussed in the
rationale report included in Volume V.
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E. Process Flow and Control Diagram (Including Material Balance)

Process Flow and Contrel Diagram for the Coal Stacking and
Reclaiming Unit 13 1is as follows: '

Drawing No. Title
D~13-MP-1NP FFCD Coal Area Unir 13 - Stacking and Reclaiming

II-1,2.3~7
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F. Plot Plan/General Arrangement Drawings

Plot Plan/General Arrangement Drawings for Coal Stacking and
Reclaiming Unit 13 are as follows:

Drawing No.

D~13-MH-1NP

D-13~MH-2NP

D~13~-MH-3NP

D~13-MH-4NP

D~13-MH~5NP

D-~13-MH-6HP

D-13-~MH-7NP

Title

General Arrangement - Stacking and Reclaiming ~
Unit 13 Stacking and Reclaiming ~ Plan

General Arrangement - Stacking and Reclaiming ~
Unit 13 Stacking and Reclaiming — Elevations

General Arrangement - Stacking and Reclaiming -
Unit 13 Transfer Hous2s 1, 2, and 3 - Plans,
Elevations, and Sections

General Arrangement - Stacking and Reclaiming -
Unit 13 Transfer Houses &, 6, 7, and 8 ~ Plans,
Elevations, and Sections

General Arrangement - Stacking and Reclaiming -
Unit 13 Slurry Preparation — Storage Silos ~ Plan
and Elevations

General Arrangement - Stacking and Reclaiming -
Onit 13 Power Plant Storage Bunkers ~ Plan and
Sections

General Arrangement - Stacking and Reclaiming -
Unit 13 Stacking and Reclaiming Conveyoras -
Conveyor Sectlons

II-1.2.3-8
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G. Bingle-Line Diagrams

Jee Volume II, 1.2.1(G) for Coal Stacking and Reclaiming Unit 13
Single~Line Diagrams,
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1,2.4 SOLID WASTE COLLECTION AND DISPOSAL ~ UNIT 14

A+ Basis of Desipn

The solid waste collaction and disposal system consists of the
equipment needed to racaive and carry the plant waste from where generataed in
the procaess and utility sreas to selectad waste dleposal areas. The golid
wastes are combined into three categories, depending on the source and
potential toxicity of the material, Disposal areas for the three wastes are
gegragated and their leachate and ralnwater runoff are treated separately.
The free molsture of these wastes 18 reduced to the greatest practical
degree, so that the leachate from each landfill area is minimized.

The design of the system takes into account environmental factora
guch a¢ ailr and water quality, noise, public health and safety, land use, and
aestherscs of the arca. The disposal methods comply with applicable sections
of Commonwealth of Kentucky regulations prepared by the Department of Natural
Resources and Environmental Protection. A detailed evaluation of the above

factors were carried out and documented in the waste disposal system analysis
report In Volume V.

Since the largest amount of solid waste will be the gagifier slag,

this quantity was a prime factor in cstablishing the method of collection and
disposal. The gasifier slag and boller bottom slag are cnllected at the hase
of the gasifiers and the beoilers by & wer collection method. The wastes are
dewatered and conveyed to a common rallway load bin for transport by a

dedicated string of railway cars. Since the gasifier slag and bhoiler bottom
ash are of similar chemical and physical qualities, they are disposed of in
the same landfill.

The solid waste generated in the Flue Gas Desulfurization (FGD)

process 1s collectad by wet scrubbexr, stablilized with 1lime, and mixed with
fly ash to be transported by another dedicated siring of railway cara.

II-1 .2u4—1
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The process water traatment solids are dewatered and stabilized
for transportation by still another dediecated string of railway cars, Thase
wastes are considered hazardous and are to be dioposed in a facility designed
and operated according to the terms of a hazardous waste landf1ill permit.

The three types of railway cars will be distinguishable by their
mode of loading and unloading and are designed so that the solid waste
naterials cannot ba mixed at either end of the tracks or in trangit. All
conveying syatem components are designed in accordance with industry atandazd
engineering practices and as described in Coal Area Design Criteria

CRT-10-PR~1 and Material Handling Design Criteria CRT-01-MH-01 in Volume I.

Two gasifier slag collection conveyors are provided, one for
standby operation. A large surge capacity in the train loading bins is
provided to safeguard against any temporary interruption in the conveying or
train transport systems. Two trains normally operate between the plant and
the disposal sites; however, one train is able to dispose of all slag without
affecting tha plant production. A single train hauls FGD aolid waste designed
to operate only during the daytime.

B. Sysatem Selection Rationale

The design of the solid waste collection and disposal aystem is
based on material characteristice, the need to keep the three types of waste
sagregated, the disposal site topography, and waste quantities.

Various methods conveying the solid wastes to the disposal area
were considered. Plant asurveys were conducted, some site visitations vere
carried out, and equipment vendors were contacted to evaluate competing
systems. The capital and operating cost for each practical system was
estinated. The reliability and flexibility of operation for each scheme was
studied. A report of this study is enclosed in Volume V, which determined
that a common railway syatem with dedicated railcars dispoasing waste to
gegregated areas 1s baest suited for the projeci.

II"']. 0254-2
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C. System Description

Solid waste colloction and disposal asystema are described in three
parts: solid waste collection, solid waste transport, and solid waste
disposal.

l. Bolid Waste Collection. 6olid waste material is collected fronm
the unite wherc generated by different methods. The largest amount of aolid
waste will ba the gasifler slag (5,313 stpd). The glag material discharged
from the gasifiexs is crushed and mcreened. The oversize material from the
screen 1s loaded onto one of two belt conveyors that takes the material to
onc of two train loadout bina.

Tha botton slag from the utility beilers is discharged into
wet bottom disposal hoppers. The slag is crushed into less than 2~inch
nominal size to be transported by wet slurry eductors to a bottom ash
sattling basin, where two flight chain conveyars drag the slag from the
boctom, dewater it, and load it onto the gasifier alag counveyor.

The sulfur components present in the flue gas from the utility
boilexrs are temoved by the Research-Cottrell double-loop limestone flue gas
desulfurizatlon (FGD) process. The gypsur product is conveyed as wet sludge
to a Convaersions Systems Incorporaoted fixation unit. Here the FGD solid waste
is wmixed with dry fly ash from the electrostatic precipitators and dry lime
and converted into a stablilized solid waste., Since the stabilization process
needs 2 to 5 days to allow completion of the reaction, an aging plle is
provided prior to hauling the material to the waste disposal area. The area
of the aging pile is paved and curbed to retain rainwater runoff and contain
any leachate. FGD solid wastes are picked up from the aging pile by a
front-end loader and transported to dedicated rallcars.

The material from the raw water treatment area and the
biloasludge from the aerobie digesters are inert solid wastes suitable for
land£11l or as a soil conditioner for plant landscaping. These materlals are
dewatered by belt presses and conveyed by a saparate belt conveyor to a bin
at the ratlcar loading station. Thay are transported in dedicated railcars.

11—11204-3



Tha solid waste materials from the process water treatment
arcas pass through filter presees and the solid cakes drop onto belt

conveyors running below the filters. The cuke will ba conveyed to two loadout
bing at the train unloading station.

2, Bo0lid Waate Traunsport. The three differant types of solid
wagte are loaded into segregated strings of railcars and traneported on &

comuon track to their respective destinations. The gasifier slag and boller
bottom slag are transported in bottom dump type caram. The PCD waste and the
process water traatment wastes are loaded into side-dump cars designed for
dumping the right side and left side, respectively,

The trains are pulled by electric locomotives on welded narrow
gauge tracks to minimize noise pollution, Two 10-car traina of 10-ton nominal
capacity care each wmakc one round trip every hour for the gasifier slag and
bottom alag transport. The spreading of slag at the disposal area is
performed 24 hours a day by nolse-attenuated balt conveyor.

A 10-car train carrying the FGD and raw water treatment wastes
and process water treatment wastes makes six trips during daylight hours, The
railcars are coded to automatically change the track switches for spotting to
their respective loading and unloading stations. Zach locomotive is manned by
an operator. In the event of human error or failure of the track switching
mechanism, whereby a train could be directed to a wrong unloading/loading
station, a secondary safety device is provided at these stations so that the
loading and unloading trip mechanism does not trip the railcars not destined
for thut disposal araa.

3. Solid Waste Disposal. There are three segregated dispanal
areas in the southeast section of the plantsite. The solid wastes brought to

these areas are handled by two different methods.

The gasifiers and boiler bottoms slag are brought to the
disposal site for those materials by two 19-car trains, each train making 24

II-1.2.4-4
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trips in a 24-hour perlod. When driven avar the unlonding hopperse, the
railcars' bottom doors open and discharge thn material into a 100-ton
unlonding bin. This bin feeds the waste onto a 36-inch-wide fixed belt
conveyor. The fixed conveyor transports the waste about 1,200 feect to a
36-inch~wide shiftable belt convayor. The shiftable conveyor Ls 1,800 feet
long ard has a traveling belt tripper with a 45~foor-long stacker boom. The
slag received by this belt 1s transferred over the tripper onto the stacker
boom to be discharged into an existing valley., The tripper-stacker
combination moves to o new position when the waste fills up to the requirved
elevation at the unloading location. Wher the spot is rough~leveled, the
earthinoving equipment finlsh-level and compact the waste gstack and place a
3-foot-thick final cover, allowing the stacker to be moved to a new location.
When the adjacent area olong the entire length of the shiftable conveyor ia
filled, three side~boom dozers lift the shiftable conveyor and repogition it
to the new location to repeat the waste disposal procedure as described
above. While the conveyor is being shifted, a gecond dump hopper receives the
slag for later transfer into the adjacent valley by earthmoving equipment.

The wastes from the FGD and raw water treatment plante aras
brought by a separate train to the disposal site. Here, the side-dunmp
railcars discharge the wastes at the unloading area. Bulldozers and front=-end
loaders place and cowpact the wastes into the surface depression for the
first 2 years. After 2 to 4 years, when the disposal area close to rhe train
unloading station is £illed and covered with a 3-foot final cover, a set of
13- .t conveyors or dump trucks is used to carry the wastes across the filled
area next to the unloading station to the new fill area,

The process water treatment solld wastes are transported by a
third string of ded{cated cars, which brings that waste to the third disrosal
area. The unloading station there is similar to the FGD and raw water wa:ias
handling station, except that Lt will trip the cars meant only faor this
digposal area.
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Rainwater runoff ponds collect tha laachate and contamin;.ted
rainwater runoff from sach of the three waste disporal sites. The ponds have
floating pumps to transfer the accumulated water in two return water mains,
taking the water %o their zespective treatment planta.

The topsoll scraped from the barge snlip area is temporarily
stacked along the porimeter of the existing valleys and used for the solid
waste landfill cover. The topaoil will be planted with fast growing graagea
te minimize windblown duet from the pile. The aolid waste is spread ao evenly
as posaible by the bulldozers to the elevations shown in Drawing D-14=CE-3IN?,

The slag waste ie disposed at the site by a conveyor-stacker
combination syetem. Tha waste disposal valley is filled from one side of its
ridge., In approximately 3 months, adequate area 1s filled to finished grade
0o that the stacked topsoil can be spread on the slag waste £fill to a
thickness allowed by the "Permit to Construct a Residual Landfill." The
tinished landf1l) is compacted, finish graded, cultivated, and revegetated
with indigenous grasses.

The solid wastes quantities from the raw water treatment (231
stpd} and process water treatment (633 stpd) are far less than those from the
gasifiers. Thus, this landfill operation needs to be parformed during the
daylight hours. In the case of process water treatment solid wastes, the
reclaimed land is covered by a temporary cover of a minimum 6-inch thickness
of topsoll at the end of the daily operations. At the end of a é-month
period, a portion of the valley that has reached the final grade Is covered
by topsoil, cultivated, and revegetated.

D. Risk Assesument

The msolid waste collection, transportation, and disposal systems
utilize standard and commercially proven equipment; no prototypes are to be
enployed. The transportation and discharge of wastes, although primarily
automated, is backed up with manual controls. Segregation of the disposal
areas 18 conducive to good environmentul controls,
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Tha rlok involved of individual conveyor failurc is minimiced by
nature of the dosign of the cquipment and the safety features detalled in
CRT~01-Mil~1. The surge capacitics in intermediate hoppers and bins permit the
transfer of wastes from a continuous operating plant to the batch train
loading and unloading facilities. The risk of the gasifier operation upset 15
reduced by providing two pavallel waste slag collecting conveyors, each
capable of carrying the total plant eapacity. Bimilarly, the olag transport

trains run in two stringa, each able to caxry tha total plant waste by eithev
incrensing the load in the cars or increasing the trips of the train.
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Te Procesn "low and Control Diagrams (Including Material Balanca)

Process Flow and Control Diagrams for Solld Wacta Collection and

Dispogsal Unic 14 are as follows:

Drawing No. Titla

D=14=MP=1}P BFCD Coal Area = Unit 14 Solid Wastc Disposal
Systonn

D~14-MP~2NP Material Balance - S50lid Waste Collaction sand

Disposal System -~ Unit 14

I1I-1.2. 4~8
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F. ‘ot Plan/General Arrangement Lrawings

Plot Plan/General Arrangement Drawings for Solid Waste Collection
and Diasposal Unit 14 are as follows:

Drawing No.

D-14~MH~1NP

D~14-MH-2NP

D-14-MR-3NP

Title

General Arrangement - Slag and Ash Collection and
Disposzl - Unit 14 Loadout Area — Plan

General Arrangement ~ Slag and Ach Collection and
Disposal - Unit 14 Loadout Area — Elevation

General Arrangement - Slag and Ash Collectfion and
Diasposal — Unit 14 Slag and Ash Disposal - Plans
and Sections

II"i |294-9
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[\-- G. $Single-Line Diagrams
See Volume II, 1.2.1(G) for Solid Waste Collection and Disposal B
Unit 14 Single~Line Disgrams. -
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H. Civil Engineer:l.ng Drawings

Civil Engineering Drawings for Solid Waste Collection and Disposal

Unit 14 are as follows:

Drawing No.

D-01=-CE-1NP

D-14-CE~-1NP

D-14-CE~2NP

D-14-CE-3NP

D~14-CE-4NP

Title

Solid Waste Disposal Area - Plot Plan

Railroad Profiles

Slag Disposal Area = Imitial Constructionm

Slag Disposal Area — Final Construction e

Slag Railroad and Waste Disposal Area - Sections
and Details
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