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ABBREVIATIONS
ALARA as low as reasonably achievable
ANSI American National Standards Institute
ASME American Society of Mechanical Engineers
CFR Code of Federal Regulations
CcvD cold vacuum drying
DST double-shell tank
HEPA high efficiency particulate air (filter)
HLAN Hanford local area network
HVAC heating, ventilating, and air conditioning
1EEE Institute of Electrical and Electronic Engineers
ISA ) Instrument Society of America
PC personal computer
PCB poiychlorinated biphenyls
PLC programmable logic controller
PUREX Plutonium Uranium Extraction (facility)
SNF Spent Nuclear Fuel
TBD to be determined
TWRS Tank Waste Remediation System
WAC Washington Administrative Code
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PRECONCEPTUAL DESIGN REPORT

K BASINS SLUDGE REMOVAL
SLUDGE PRETREATMENT SYSTEM

Work Order E33937

l. INTRODUCTION

The Spent Nuclear Fuels Program is in the process of planning activities to
remove spent nuclear fuel and other materials from the 100-K Basins as a
remediation effort for clean closure. The 105 K-East and K-West Basins
store spent fuel, sludge, and debris. Sludge has accumulated in the 100 K
Basins as a result of fuel oxidation and a slight amount of general debris
being deposited, by settling, in the basin water.

The ultimate intent in removing the sludge and fuel is to eliminate the
environmental risk posed by storing fuel at the K Basins. The task for this
project is to disposition specific constituents of sludge (metallic fuel) to
produce a product stream through a pretreatment process that will meet the
requirements, including a final particle size acceptable to the Tank Waste
Remediation System (TWRS).

The purpose of this task is to develop a preconceptual design package for
the K Basin sludge pretreatment system. The process equipment/system is
at a preconceptual stage, as shown in sketch ES-SNF-01, while a more
refined process system and material/energy balances are ongoing (all
sketches are shown in Appendix C). Thus, the overall process and
associated equipment have been conservatively selected and sized,
respectively, to establish the cost basis and equipment layout as shown in
sketches ES-SNF-02 through 08.

The sludge pretreatment system is scheduled to be in operation beginning
September 30, 2000, and finishing August 30, 2001.

SNFARPT\ECC93701.WPD 1 06/11/97
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Il.  SUMMARY

The sludge pretreatment system will treat up to 68 cubic mesters
(18,000 gal) of as-settled sludge beginning September 30, 2000, and
finishing August 30, 2001.

The sludge pretreatment system is based on the process diagrams as
recommended in Alternatives 1 and 8 or 9 of "Evaluation to Disposition
Components of K Basin Fuel Sludge,"” HNF-SD-SNF-ES-024, Rev. O

(Papp 1997). Alternative 1 is the process that includes uranium dissolution
with nitric acid and Alternative 8 is a polychlorinated biphenyls (PCB)
extraction process with hexane. Alternative 9 is the PCB destruction
process with hydrogen peroxide.

The K Basins sludge removal sludge pretreatment system is a Spent Nuclear
Fuel {SNF) subproject. The total estimated project costs for installation of
the sludge pretreatment system, not including site costs and other project

costs, are:
Project Cost $10,250,000
Contingency (41% $4,280,000
Total Dollars $14,530,000

ill. JUSTIFICATION

WHC-SD-SNF-SP-001, Rev. O (Alderman 1995) documents the preferred
path forward alternative for K Basin sludge removal. The TWRS double-shell
tank (DST) system is currently permitted as a treatment, storage, and
disposal facility pursuant to Washington Administrative Code (WAC)
173-303. The TWRS conducted an initial feasibility study, based on
preliminary sludge characterization data, to determine if the sludge could be
accepted into the DST system. The study concluded that the data did not
indicate chemical compatibility problems with the waste stored in the
prospective receiver DSTs; however, further evaluation is required before a
definitive conclusion can be reached (Fowler 1995).

A waste compatibility assessment was performed (Wiemers 1996). The
assessment recommends accepting the K Basin sludge waste stream into
Tank 241-AW-105 following satisfactory disposition of the identified issues
{Bason 1996).

SNF\RPT\ECC93701.WPD 2 06/11/97
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Based on the TWRS compatibility, Westinghouse Hanford Company
performed a technical assessment of the TWRS criteria and recommended
that the sludge be dispositioned at TWRS (Wiemers 1996). The TWRS
criteria for the sludge acceptance was incorporated into the project
Functional Design Criteria.

The current strategy for sludge removal reflects change request SNF-96-
067, "Resolution of Just-in-time Sludge Removal and Siudge Storage to
IWTS." This change request documents the decision to remove sludge from
K Basin to TWRS after the fuel has been removed. The sludge removal
milestone of August 30, 2001, is supported by this strategy.

DESCRIPTION OF PROJECT SCOPE

A.

BUILDINGS (501)

There are no significant modifications to the existing 105K Buildings
or to the Cold Vacuum Drying {CVD) Building. There will be electrical
service connections to two electrical panels to serve the sludge
processing system. There will be no modifications to the existing
structures with the exception of seismic tie-downs into the existing
concrete floor to secure the containers and skids.

OTHER STRUCTURES (550}

There will be no new permanent structures provided under this
project. The sludge pretreatment system will be mounted on six
separate skids. The skid plans and sections are shown on sketches
ES-SNF-03, Skid 1; ES-SNF-04, Skid 2; ES-SNF-05, Skid 3;
ES-SNF-06, Skid 4; ES-SNF-07, Skid 5; ES-SNF-08, Skid 6.

Two large shipping containers will be utilized to house the primary
process equipment {Skid 1) and the offgas equipment (Skid 2). The
containers will be refrigerator type with insulated walls, roof, floor,
and doors to at least an R 15 value of conduction resistance. The
remaining equipment will be unenclosed and skid-mounted. Only the
stack monitor system and the control/electrical station will be
enclosed in prefabricated walk-in type housings. The skids are
designed to be self-contained modular units that can be assembled
and arranged in different configurations to suit the site. The basis for

SNF\RPT\ECC93701.WPD 3 06/11/97
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this report assumes that Skids 1, 2, and 6 are located within the CVD
or 105K Building and are subject to the environment of the basin
interior and not outside design conditions. Skid 5 chemical storage,
Skid 3 stack/monitoring and Skid 4 cooling tower units are all
outside. The skids will be located as close as possible to each other
to simplify the interconnection of piping, ductwork, and electrical and
contro! cables, and to allow easy operation and maintenance of the
process and equipment.

Skids located outside will be on concrete pads. All skids will be
seismically restrained. Skids 1, 2, and 6 (inside location} will be
restrained using 3/4-in. diameter wedge type expansion anchors.
Skids 3, 4, and 5 (outside location) will be restrained using buried
concrete tie-down blocks (similar to FDNW Practice 134.210.4050,
Mobile Office Installation Details, Sheet 4). Skid 5 will be provided
with a dike as a secondary containment.

The storage containers, skids, equipment, and piping will be designed
and analyzed in accordance with the natural phenomena loading
criteria of DOE Order 6430.1A and GD-LOAD-01 (ICFKH 1996). The
loading of components and equipment will be a function of the safety
designation identified in the project safety assessment.

UTILITIES (600)
1. Electrical Services

The utilities to service the sludge pretreatment located outside
the building will be extended from the CVD Building or the
105K Building electrical system and will not require any
additional outside services.

2. Flush Water

The sludge pretreatment system is intended to be operate
remotely but will be provided with a hand-contact operable
capability for maintenance. Water flushing will be required
prior to a hand-contact operation. A flanged pipe connection
with an isolation valve will be provided on the strategic
location of the process piping system for flushing capability of
the sludge pretreatment system. A booster pump may be
required to boost the water to at least 2.1 m/s at 590 kPa

SNRARPT\ECC93701.WPD 4 06/11/97
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(7 ft/sec at 85 psig) for effective flushing. Backflow
preventers will be installed near each interface with the sludge
piping. With the exception of the vent and drain valves on the
sludge piping, the flush water valves are remotely operated
from the programmable controller console in the control room.
The quantity and location of the flush connections will be
finalized during definitive design.

3. Make-up Water

Make-up water will be required for the process system, cooling
tower, and cooling circuit service.

4. Drains
Drainage accommodations for draining the cooling tower will
be provided. If existing site drainage (storm drainage) is not
suitable or available, pumper trucks will be utilized for removal
of nonprocess water.

D. SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

1. Sludge Pretreatment Process

The sludge pretreatment process system is based on the
process diagrams as recommended in Alternatives 1 and 8 or
9 of document HNF-SA-SNF-ES-024, Rev. O (Papp 1997).
The system will be designed to be operated in a batch
process. Alternative 1 provides for the dissolution of metal
components and associated oxides, in a nitric acid bath, for
subsequent precipitation of solids with concentrated sodium
hydroxide. Alternative 8 provides for a solvent extraction of
PCBs, and Alternative 9 provides for PCB destruction.

. Dissolution

Dissolution of the fuel is achieved with nitric acid in a
10M concentration. The dissolution process will require
some temperature control provided by closed heating
and cooling loops. The inventory charged to the
dissolver is scaled so that criticality is not a concern.

SNFA\RPT\ECC93701.WPD 5 06/11/97
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The dissolver solution is processed on a batch-wise
basis for the purpose of inventory control.

Hexane Extraction of PCBs or Hydrogen Peroxide
Destruction of PCBs.

A hexane wash process is designed to remove PCBs
from the sludge solids. This process also requires
identifying a PCB disposal path. An alternative
approach may be to destroy the PCB using hydrogen
peroxide.

Precipitation

Precipitation of the dissolver solution is achieved by
introducing sodium hydroxide into the solution. Some
initial adjustments may be made to the concentration of
the dissolver solution before caustic addition.

Dissolution of the sludge in the nitric acid and sodium
hydroxide processes will result in insoluble solids and a
solution bearing hydroxide. Insoluble solids may include
sand and pieces of rock, as well as small pieces of
cladding. Very small pieces of fractured resin may also
be present. These solids will be filtered out of the
process.

Adjustment

Finally, a last adjustment is made before transfer for
disposal. The intent of this step is to create a solution
suitable for transfer and disposal meeting TWRS
acceptance standards related to pH, particle size and
concentration. Recycle solutions may be introduced in
this step for final dilution of the product stream thus
maximizing the closed loop concept for operations.

Offgas System

A ventilation system will contain, route, and treat all
chemically-generated process offgas, as well as provide
containment and ventilation for all vessels not involved
directly in the process (storage tanks, etc.). The

6 06/11/97
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pretreatment portion of the ventitation system will
reduce ammonia and nitrogen oxide concentrations in
the offgas during chemical processing activities. A high
efficiency particulate air (HEPA) filtration system will
remove radioactive nuclides in the air stream. Nitrogen
oxides will be recovered as nitric acid to ensure that
gaseous emission limits are not exceeded. The
recovered nitric acid will be reused in the chemical
processing portion of the system to reduce chemical
usage requirements. This system will also provide for
the monitoring of radionuclides. The offgas system will
minimize hazardous gaseous discharges to the
environment.

The equipment will be designed to criteria for natural
phenomena so that the system can be maintained in a
safe status without undue risk to public health and
safety. The sludge pretreatment systems are not
required to operate during or immediately following a
safe shutdown earthquake.

2. Equipment Design Features

SNF\RPT\ECC93701.WPD

Location for the Sludge Pretreatment System

The sludge pretreatment system will be designed to be
removable in skids for locating to either the T05KE
Building or the CVD Building.

A building grounding grid system is available within the
proposed locations of the skids.

Skids

The design concept is that the entire sludge
pretreatment system will be installed in several skids:

- Skid 1: Process equipment that will be installed
inside the existing building. Skid 1 will be
provided with radiation shielding.

- Skid 2: Offgas system located inside or outside
the existing building, including nitric acid

7 06/11/97
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recovery and offgas treatment systems. Skid 2
will be provided with radiation shielding.

- Skid 3: Stack and stack monitor system located
outside the existing building in an enclosed
prefab walk-in type housing.

- Skid 4: Cooling tower, located outside the
existing building.

- Skid 5: Chemical feed system located outside
the existing building.

- Skid 6: Control station and electrical panels,
located inside the existing building in an
enclosed prefab walk-in type housing.

inter-connection pipe between the skids will be
provided with an encasement pipe for leakage
containment. Both ends of the encasement pipe will be
provided with flanges for removal/separation of the
skids prior to locating the skids to either area.

The skid concept is to accommodate moving the sludge
pretreatment process system to either location.

Sample Points

Sample points will be provided at strategic locations in
the process lines, as shown on sketch ES-SNF-01, to
monitor the characteristic of the process stream.
Typically, the sample line coming off from the process
line penetrates the shield wall to the outside of the wall
to the sample pot in a contained sample hood. A
remotely-operated valve operated manually in the
control station will perform the sample-taking operation.

3. Radiation Shielding

Removal shielding blocks will be placed over the skids to
provide radiation shielding. The design objective for external
exposure for the sludge pretreatment process shall be that no
individual worker will receive an annual dose equivalent in

SNRRPT\ECC93701.WPD
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excess of 0.5 rem/year from all sources based on
WHC-SD-GN-DGS-30011 (Evans 1994). A final shielding
analysis based on K Basin sludge characterization data will be
performed during definitive design.

Shielding material in this report is based on steel, but could be
other types of materials such as concrete or lead. Final
shielding material determination will be made during definitive
design, based on cost, space availability and delivery.

4. Valves

SNF\RPT\ECC93701.WPD

For in-line isolation of the sludge transfer lines and flush
water piping connections to the sludge lines,
pneumatically or electric (via electric solenoid) motor-
operated valves with mounted limit switches and
position switches will be used. The solenocids will be
mounted above the floor level on a panel together with
the dedicated pressure regulators for the respective air
supply lines, and the pneumatic lines will be routed to
the submerged valve operator. Position switches will
provide local panel and programmable logic controller
{PLC) input.

Motor-operated valves (Electric Actuators, 120 Vac)
will be used in the process where a minimal amount of
radiation is present, while pneumatic-operated valves
will handle operation in the high radiation, heavily
shielded, separations processing area. Valves in
general will be failed closed type.

The valve type will be determined during definitive
design based on a survey of the available valves in the
industry that meet material compatibility criteria, and
suitability of handling the sludge.

Backfiow Preventer

For preventing backflow, a WAC-approved backflow
preventer will be installed in each flush line. The
backflow preventers are comprised of two in-line check
valves with manually operated ball valves at each end.

9 06/11/97
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A differential relief valve between the check valves
diverts reverse flow that may leak past the first check
valve. Further design development is required to collect
potential liquid flow from the submerged backflow
preventers.

The type of pump will be selected based on factors such as

explosi

on-proof requirements, power sources, solid particle

and size distribution, radiation level, chemical compatibility,
etc. The following pumps will be used in this project:

SNF\RPT\ECC93701.WPD

' Sludge Pumps

The type of pump selected for sludge transfer shall be
capable of handling the 20-30% sludge, particle size up
to 6.4 mm (1/4 in.) diameter, fluid characteristics and
radiation level. The pump is shown in the drawing as
an electric motor-driven pump; however, the final
selection will be made during definitive design based on
the above criteria.

The sludge pump in the sludge pretreatment system
consists of pumps transferring: dissolver sludge, pH
adjustment tank sludge and rework sludge. To prevent
the downtime due to the system slogging/washing
requirement, a backup pump for redundancy is
provided.

Chemical Feed Pumps

Nitric acid and sodium hydroxide feed pumps will be
selected for metering service. These pumps will be
located outdoors in a nonradioactive environment.
The Hexane solution pump will be an air-operated

diaphragm type due to the volatile property of this
chemical.

10 06/11/97
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. Other Pumps
There are other pumps that are not handling sludge, but
may be radioactive with acidic or caustic fluids. The
pump types will be selected during definitive design to
ensure that they are adequate for the intended services.

. Mixers

Variable speed control will be required for the mixers
only.

Chemical Addition Tanks
Chemical addition tanks consists of:
. One 19 000 L (5000 gal) 50% nitric acid tank

. One 9500 L {2500 gal) 50% sodium hydroxide

tank
. Hydrogen peroxide tank
. Hexane tank

These tanks will be mounted on a common skid and located
outside the building. The perimeter of the skid will be watled
(diked) to act as secondary containment for spillage. The
tanks will be insulated and equipped with heat tracing for
freeze protection.

Offgas System

The offgas system consists of the equipment briefly described
below. The equipment is listed in sequential order as found in
the actual offgas system, from the start of the system to the

end. The estimated equipment sizes are shown in Appendix B.

. One nitric acid and ammonia recovery condenser
(downstream of dissolver) will be required. The
condenser will be a vertically-mounted shell/tube heat
exchanger, sized to cool 235 L/s (500 cfm) dissolver
offgas from 90°C to 35°C, and will require

SNFARPT\ECC93701.WPD 11 06/11/97
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approximately 15.7 kW (53,700 btu/hr) in cooling
capacity.

One ammonia scrubber will be located downstream of
the condenser. The scrubber will have approximately
three counter current stages with water. The actual
flowrate will be determined through laboratory scale
work and process optimization once definitive mass
balances have been established for the entire process.

After leaving the ammonia scrubber, the process offgas
then enters two heaters staged in series (just upstream
of the silver reactor). These heaters are required to
keep the gas stream above it's dew point and to
enhance iodine adsorption in the silver reactor. The
two heaters will be high temperature air duct heaters,
each having a 30 kW estimated capacity.

The heated offgas will enter a silver reactor. The
reactor will have an arrangement of single or multiple
packed beds of silver-nitrate coated ber! saddles (or
other appropriate type of packing).

Once the offgas exits the silver reactor, it enters deep
bed filters.

From the deep bed filters, the offgas then enters two
acid absorbers placed in series. The gas enters near
the bottom of the first absorber and flows upward,
exiting at the top. The gas then enters near the bottom
of the second absorber and also exits near the top. The
gas is contacted with a counter-current flow of water
and a dilute nitric scrub solution that has already

passed through the absorber. The dilute scrub solution
routed back to the absorbers will contain a small
amount of hydrogen peroxide. This hydrogen peroxide
bleed stream will help ensure any nitrous acid (HNO,) is
oxidized to form nitric acid (HNO3).

The acid absorbers will contain about three counter-
current stages.

12 06/11/97
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The dilute nitric scrub solution from the absorbers will
be routed to a nitric acid fractionator. The purpose of
the fractionator is to bring the concentration of the
recovered nitric acid from an estimated 25 weight
percent nitric acid concentration to about 50 weight
percent nitric acid. The 50 weight percent recovered
nitric acid will then be routed back for reuse in the
process. The fractionator is basically a distillation
column combined with a reboiler. The fractionator
performs a binary separation of nitric acid and water
(distills off water from the nitric acid, increasing the
nitric concentration to the desired weight percent).

The nitric acid fractionator column will consist of about
four to five theoretical stages.

. The offgas stream from the absorbers will be routed
through a condenser to remove most of the moisture.
The offgas will then be routed through a HEPA filtration
system. The condenser will be a shell/tube type heat
exchanger. The actual heat load requirements and the
size of the condenser will be determined as part of the
subsequent conceptual design activities.

8. Piping

The sludge pretreatment system will be designed to handle
flow capacities of up to 3 L/s (50 gpm) with minimum flow
velocity of 2.1 m/s (7 ft/sec).

The system will be provided with flush water for removing
settled solids or recovering from blockage.

The piping material will be compatible with the characteristics
of the K Basins sludge. The piping connections will be self
sealing and have no drip. There will be guick disconnects at
the transportation vessel interface. Connection design wili
accommodate the use of glovebags during the offload process.
A male coupler will be provided for connection to the sludge
transportation system.

The sludge pretreatment system piping will comply with
ASME B31.3, Process Piping.
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Piping will be designed for the following fluid properties:

Viscosity: Will be decided during
conceptual design

Maximum pressure: 690 bPa (100 psig)

Minimum flow velocity: 2.1 m/s (7 ft/sec)

Heating, Ventilating, and Air Conditioning (HVAC

The HVAC systems include the offgas nonprocess components
(HEPA filters, heaters, stack, exhaust fans and ductwork) and
air conditioning systems for all the contained areas. Key
criteria are the maintenance of suitable negative pressures in
radiation controlled areas, comfort conditioning, and required
ventilation air for occupied spaces.

The offgas process air flow is estimated to be 235 L/s (500
cfm). An additional 140 L/s (300 cfm) of makeup air is
estimated to be needed for space conditioning. Total
infiltration into both the process container and the offgas
container is estimated to be 47 L/s (100 c¢fm). Therefore, the
total exhaust out the stack is 425 L/s {900 cfm). The stack
and exhaust fans are sized for 470 L/s {1,000 cfm). Normal
offgas contributions during sludge processing are shown in
Table .

Air is introduced into the primary process area (Skid 1) and the
secondary containment area (Skid 2) via filtered air inlets on
the roof of each module due to the negative pressures created
in each module. Two exhaust blowers (one standby) draws air
from each module, including bleed-off air flows through the
three main reaction vessels, plus the fractionator in Skid 2.

The air-handling units for Skids 1 and 2 provide room air
conditioning to accommodate process control as well as
comfort for maintenance personnel during maintenance and
operations periods.

Skid 1 is protected accordingly with HEPA filtration and the
required safety and control features. Since the design life of
the facilities is 1 year, the HEPA filters are disposable and
sized to last for the life cycle.
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TABLE |
Dissolver 140 L/s (300 cfm)
pH Adjust 36 L/s (75 cfm)
Rework Tank 36 L/s (75 cfm)
Centrifuge (C-2) Vent 23 L/s (50 cfm)
Total Offgas 235 L/s (500 cfm)
Fractionator Vent 24 L/s (600 cfm){recir)
Makeup Air:
AHU-1 213 L/s (450 cfm)
AHU-2 165 L/s (350 cfm)
Infiltration: 47 L/s (100 cfm)
Total Stack Cap 425 L/s {900 cfm) (size for
470 L/s or 1,000 cfm)

An HVAC control system will be provided to allow the air
handling units, the stack exhaust fans, and motorized dampers
to maintain a negative (-62 Pa or -0.25 in. wg.) in the process
containment area and a negative (-37 Pa or -0.15 in. wg.) in
the offgas containment area.

The HVAC system will be monitored and controlled from the
same central location as the batch processing.

Since the sludge pretreatment process will operate only

8 hours a day, an exhaust bypass is included to allow the
stack exhaust to bypass the process units. During conceptual
design, lowered exhaust flows should be considered during
nonprocessing periods to conserve energy and filter life.

Skids 3 and 6 have small occupied cubicles which will be
heated and cooled with wall-mounted air-conditioning units.
The electrical equipment room in Skid 6 will have an exhaust
fan to keep temperatures from exceeding the operating limits
of the equipment.
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The exhaust stack will be sectional and made of fiberglass to
allow the stack to be disassembled and moved from one site
to the other.

The exhaust stack monitoring station will be factory
assembled as a complete operation unit. 1t will be shipped to
the site for mounting on the skid, needing only electrical and
probe connections.

10. Electrical

The electrical systems will comply with the National Electrical
Code {(NFPA 70), ANSI C2, National Electrical Safety Code;
and applicable sections of DOE Order 6430.1A.

The following electrical modifications are required to provide
the 3-phase, 3-wire electrical power service to the sludge
removal pretreatment system:

. A new 200 A feeder breaker will be instalied at the
existing switchboard "105KE SWBD 7F" located
outside at a short distance from the transfer area.

] A new 200 A feeder breaker will be installed at the
existing 1T05KW switchgear located in electrical
equipment room 1.

The electrical power distribution system will serve the
following sludge removal pretreatment system electrical loads:

Two rework tank transfer pumps

A rework tank agitator

Two stack exhaust fans

An electric hot water heater

A hot water circulating pump

Two acid fractionater pumps

Two electric duct heaters [2 stages]
An electric duct heater

Two centrifuges

A cooling tower pump

Two cooling tower fans

A pH adjustment tank agitator
Two pH adjustment transfer pumps
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A water solution tank pump

A dissolver tank agitator

Two dissolver fluid transfer pumps

Two dissolver condensate pumps

A nitric acid feed pump

Four dilute acid pumps

Two air-handling units AHU-1 and AHU-2
A nitric acid recovery pump

Two heat pumps

A 480V-208Y/120V dry type transformer and panelboard will
be provided for the following electrical loads:

An unteruptable power supply and an output panelboard for
the instrumentation and control equipment.

A lot tank heat tracing (as required).

A lot pipe heat tracing (as required).

A lot lighting/receptacle {(as required).

An air conditioner unit and ventilation exhaust fan for Skid 5.
A stack monitor equipment and air conditioner unit for Skid 3.

No equipment or materials, prior to installation by this project, will
contain mercury or polychlorinated biphenyls.

Local safety disconnect switches will be provided near equipment
served as required by NFPA 70.

Electrical installation inside the skid containing the hexane tank will
be as required by the NFPA 70, Article 500 (hazardous classified

location).

A motor control center, dry type transformer, and panelboard will be
installed in the electrical equipment room section of Skid 6.

No emergency backup electrical power will be provided.

Heat and radiation-resistant cables will be used inside skids with
radioactive environments.
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Electrical circuits, exposed noncurrent metal carrying metal parts of
electrical equipment, and the skids metal structures will be grounded
in accordance with provisions of the NFPA 70.

11. Instrumentation and Controls

The K Basin sludge pretreatment system, or sludge removal
automated control system, will be a PLC-based system connected to
a personal computer (PC) workstation that will remotely monitor and
operate the process outside the radiation contaminated area to reduce
the potential of radiation exposure to operations personnel during
operation of the pretreatment process. The PC workstations
operating system will be Microsoft Windows NT or Windows 95, with
a human-machine-interface software package such as the
Wonderware Intouch, Intellution FIX 32, or Ci Technologies CiTect
handling the operator interface, alarm processing, batch processing
and other functions necessary for flushing and operations recovery.

The PLC will be housed in an enclosure that will be located in a
heated and ventilated skid-mounted control room. The skid-mounted
control room will be located some distance away from the processing
modules and will ease the accessibility and maintenance to the PLC.
To keep the control room skid portable, quick disconnect
instrumentation field wiring hardware will be designed into the skid.

One source of 120 Vac power with uninterruptible power supply will
be provided to the PLC enclosure, then distributed throughout the
unit. Prewiring of the terminal strips to the PLC modules and other
instrumentation equipment inside the PLC enclosure will be done at
the control system vendors facility.

A printer will be connected to the workstation to provide hard copy
printouts of alarm conditions, report generation and historical
trending. A second personal computer will be provided for word
processing, HLAN connection and operational support.

Instrumentation will include the following:

. Tank leve!l sensors
. Temperature sensors
L4 Pressure sensors
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. Flow measurements (flow monitoring of sludge, water, and
offgas)
. Leak detection of process module sumps and transfer

encasement lines
] Remotely-operated motor-actuated valves

. Remotely-operated pumps (variable speed, start/stop
operation, interlocks)

. Remotely-operated mixers (variable speed, start/stop
operation, interlocks)

L] pH monitoring

. Radiation detection and alarms

. Criticality alarms

. Combustible gas monitoring and alarms

The exhaust stack will be monitored via a self-contained monitoring
module located on Skid 3. The stack exhaust will be continuously
sampled and monitored for NO,, Hydrocarbons, particulate and air
flow.

Radiation and criticality alarms will be required. Radiation monitoring
will required for the output of the stack and for the final effluent
going to disposal. Also, radiation monitoring will be required at the
input feed to the pretreatment process.

A secondary containment will be required in the process modules.
Along with containment, confinement control will be required using
negative air pressure flow.

Instrumentation will conform to the NFPA 70, applicable sections of
DOE Order 6430.1A, and applicable ANSI, Institute of Electrical and
Electronics Engineers (IEEE) and Instrument Society of America (ISA)
standards.
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STANDARD EQUIPMENT {710 THROUGH 799)

A dedicated compressed air system will be provided for servicing the
air-operated diaphragm pumps and the pneumatic operating valves.

The air compressor will be installed in a skid outside the building.

OTHER PROJECT COSTS (900)

Construction Support

To support onsite construction in the K Basin, the job control
system will be utilized to authorize work. The job control
system work packages will be generated, reviewed and
approved, and issued to the construction crews for
implementation. In addition, radiological control technicians
will be utilized to support work in radiation zones. Operations
will, as required, provide engineering and nuclear operators
support as work progresses.

Start-up Support

Upon completion of construction, an acceptance test and
operational test will be conducted to verify construction
adequacy and to address testing requirements. This will
require operations engineers and maintenance to support these
tests. An operational readiness review/assessment will be
conducted to ensure that the system has met all requirements
and that the operations group is adequately prepared to initiate
transfer activities.

DESIGN COMPLIANCE

The latest edition/revision of all applicable codes, standards, and
manuals will be used.

METHODS OF PERFORMANCE
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VI. REQUIREMENTS AND ASSESSMENTS

A.

SAFEGUARDS AND SECURITY

To be addressed during definitive design.

HEALTH AND SAFETY

Radiation exposure to workers will be minimized and radiation
protection measures will comply with 10 CFR 835, Occupational
Radiation Protection, as implemented by the Hanford Site Radiological
Control Manual, HSRCM-1. Consideration will be given to
Radiological Design Guide, WHC-SD-GN-DGS-30011.

Equipment will be designed so that no single failure of equipment will
cause a loss of control that will result in an unrecoverable condition.
Features will be provided that will facilitate placement of the
equipment in the appropriate position to establish a safe
configuration.

The system will be designed to permit routine maintenance activities
with minimum operator exposure to hazardous or radioactive
environments. ALARA practices will be used in all maintenance
activities. The system will be designed to be operated and
maintained in a radiation zone and operated under contaminated
conditions.

Shielding design will include the ease of removal of shielding for
subsequent removal of the transfer line at the end of the project, or
whenever required.

The design objective for external exposure of the system will be that
no individual worker will receive an annual dose equivalent in excess
of 5 millisieverts (0.5 rem per year) from all sources.

DECONTAMINATION AND DECOMMISSIONING

Sludge pretreatment system piping and concrete shielding will be
decontaminated to ALARA, decommissioned, and disposed.
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The sludge pretreatment system will include provisions for water
flushing.

Decontamination and decommissioning will comply with
DOE Order 6430.1A, Section 0205 and 1300-11, and DOE Order
5820.2A, Chapter V requirements.

D. PROVISIONS FOR FALLOUT SHELTERS

There will be no provisions for fallout shelters as part of this project.

E. MAINTENANCE AND OPERATION REQUIREMENTS

The sludge pretreatment system will include features to allow for
unplugging the transfer line.

The design life of the sludge pretreatment system will be 1 year.
Design and material selection will include features that facilitate
maintenance of the equipment and the facility (10 CFR 835.1002(d)).
Particular attention will be paid to minimization of liquid retention and
ease of replacing valves, connectors, and any equipment in high or
very high radiation areas.
Operation of the sludge pretreatment system will require K Basin
operators and radiological control support.

F. AUTOMATED DATA PROCESSING EQUIPMENT
No new automated data processing/telecommunications equipment is
required for this project.

G. QUALITY ASSURANCE AND SAFETY CLASSIFICATION
Quality assurance will be addressed during definitive design. The

equipment/components of the system will be classified as safety
significant.
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ENVIRONMENTAL COMPLIANCE

An environmental requirements checklist covering removal, transport,
and storage of K Basin sludge has been prepared by Environmental
Services (Tollefson 1995), through the SNF Regulatory
Integration/Public Involvement group.

PERMITS

The performance contractor will provide all permits.

VIl. IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES

A.

CIVIL/STRUCTURAL

Siting inside skids is contingent upon the size of skids and the layout
of available rooms inside the existing building that is chosen for
pretreatment system location. Outside skid siting is contingent upon
the interface with existing aboveground and below ground site
features.

SLUDGE PRETREATMENT PROCESS

Some of the K Basin sludge pretreatment processes are undergoing
laboratory testing to verify the validity of the recommended
processes. This preconceptual design is based upon preliminary
flowsheet configurations and data. Mass and heat balance data for a
variety of process flow sheet values are not currently available.
Where this is the case, assumed equipment sizes were used based
strictly on engineering experience and judgement.

Optimization of equipment and of the process has not been done;
these tasks are outside the scope of this preconceptual design. In
most cases, process data for the various process streams was not
available. Once the laboratory testing and flow sheet mass balance
has been completed and all process parameters are known for the
process streams, a conceptual design may be started and a more
refined concept produced.
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Type of Equipment

Process equipment optimization was not performed because it
is beyond the scope of the preconceptual design. Offgas
system equipment was chosen based on discussions with the
process technical lead as well as what is depicted in the
currently available flowsheet baseline. Absorption and
recovery of nitric acid, for example, could potentially be
accomplished using other technology than the simple
water/gas absorption tower. This is especially true in the case
of iodine absorption in the silver reactor.

The type of pumps and valves for handling the sludge will be
evaluated in more detail during definitive design.

It is unknown if duct heaters with coils placed in the air stream
will operate as intended without knowing if crystallization, for
example, will accumulate on the coils.

The dissolver tower condenser, a vertical shell and tube type,
may need to be specially fabricated. A vendor who provides
these as a standard (although not necessarily off-the-shelf)
could not be located in the time allotted to accomplish this
task.

Details on the ventilation system and it's operation, need to be
further developed. This includes consideration of utilizing a
separate vessel, condenser, and process ventilation systems
(al! discharging into the same stack). Because of the vast
differences in the required flowrate and vacuum in each of the
systems, and the control requirements, it is recommended that
ventilation for these systems be kept separate.

Size of Equipment

As stated previously, the size of equipment, in most cases, is
a very rough estimate based on limited information. In other
cases, it is strictly an assumption which may or may not be
valid. This is especially the case regarding the silver reactor,
dissolver condenser, and nitric acid absorber condenser. The
silver reactor has the best basis of the three, being based on
the PUREX silver reactor and the relative process offgas it was
required to accommodate.
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Another area of uncertainty is in the choice of the centrifuge.
Because the nature of the equipment is susceptible to failure
and its gravity feed requirement and above dissolver design
(space limitations), further investigation into the
appropriateness of the type/model chosen is required. Its
overall size, configuration, as well as rotor/cake holding
capacity may need to be refined as well. Development/design
of the interface between it's discharge and the vessel it
connects to below, as well as its venting capabilities, also
needs to be addressed.

The dissolver, like the centrifuge, is a key piece of equipment
in the process. Once all the processing parameters and
control/measurement operation functions are fully defined, this
piece of equipment should be reinvestigated.

Process optimization, when accomplished, will also potentially
effect the size of tanks as well as other pieces of equipment.

In summary, all process related equipment cannot be
effectively sized until the fiow configuration and the
mass/energy balance is completed.

. Centrifuge/Filter

There are two centrifuges and one filter provided in the
process system for solids/liquid separation. The first
centrifuge, located upstream of the dissolver is to separate the
solids for discharging into the dissolver, the second centrifuge
located upstream of the pH adjustment tank is to remove the
excess water in the filter cake for drum disposal. The filter
located upstream of the pH adjustment tank separates and
delivers the slurry carrying smaller than 50 ym particles to the
pH adjustment tank and the larger particles to the second
cer.uifuge.

The centrifuges shown on sketch ES-SNF-01 are considered to
be too large. There is a possibility that solids will overload and
plug up the filter mesh. Further research of the centrifuge
type is required.

Uncertainties regarding the equipment selection are the
establishment of the characteristics of the slurry, particle size
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distribution, solid liquid ratio in the slurry, and total quantity of
solids to be removed in the slurry. A conservative assumption
will result in over-designing the equipment, an under-design
will result in equipment being under sized, either way may
render the equipment inoperative. A final selection of the
equipment will require an in-depth study of the slurry
characteristics and laboratory testing of different types of
filters/centrifuges available on the market due to uncertainties.

[ Offgas/NO, Control

Site limits require annual NOX emissions of less than

36 400 bg (40 tons) per year. There are three widely used
technologies for NO, control in industry: selective catalytic
reduction, selective non-catalytic reduction, and reburn
{nonstoichiometric firing) process. Advances in NOX treatment
technologies have focused on optimizing the technologies and
in combining these technologies with treatments for other
pollutants. Some of these technologies involve treatment of
NOX, SOX, and particulates and are smaller and less expensive
than using separate systems for each treatment. Most of
these technologies are under development but should be fairly
advanced by the time the low-level vitrification facility begins
operation.

The offgas/NOX control method for this project will be further
evaluated prior to the definitive design.

C. HVAC/STACK

It is assumed that Skids 1, 2, and 6 will be located inside an enclosed
heated and cooled building similar to the 105-K Buildings. If these
units are located outside, they should be roofed for solar protection
and the air conditioning increased accordingly.

D. ELECTRICAL

Cable trays will be used instead of conduits for protection of wiring
between the skids, if the skid locations are not too far apart. Multi-
conductor power cable suitable for installation in cable trays will be
used instead of single individual wires installed in conduits.
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The proposed source of electrical power service (105KE "SWBD 7F"
and 105KW "4B80V Switchgear") is acceptable with the K Basins
cognizant engineering. It would have been an ideal situation, if
105KW has a switchboard location similar to 105KE "SWBD 7F".

The proposed source for electrical power applies to the
105K Buildings only. It is assumed that the electrical power source
for the CVD Building will be equally as convenient.

E. INSTRUMENTATION AND CONTROLS

Leak detection will be necessary on each process module sump and
possibly transfer encasement lines.

The type of tank level sensor best suited for this work will be
determined during conceptual design.
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APPENDIX A

Cost Estimate



11 0L Q3LSNraY¥/G30HN0Y)

(ONIQNNOY 123743Y¥ 0L Q3LVINIIVIIY L1ON SIOVINIDY3J - w 0007001 / 000°0L w LS3IUVIN 3
e SLIoTUILIL e liilllllll LT LTIl L .
183173
° YISYNYH
> { 133r0¥d
© oo R A T
o 31 YITVNVH 4OLVKILS3
o 1¥HI1S3 ev3l HNQS
<Q J1VHILSE
o SSAYVHIY L661 INOT L1 (HOY) AGNLS 10 3dAl
C B T T N i I A I I TR I Il i Sl o
o-
L
pd
@
a
o
i
2
I
'
.
000°0£5 YL 000082y 2y 000'052°01 IVI0L L23ro¥d
: (¥ 001§ 30Q 133% 0l galsnray)
K 000°0€5° 9L 000082 Y 2y -000°0s52 01 LSINHLYOK 131KVA YOAIS nNGd
: S3¥1700 v101 % 1500 1Vi0L NOIld1¥2§30 1308
1vi0L ADK3INILNGD a31Y1V3s3
A¥VHHOS 1S03 133r0odd - LO¥ANQ LOYS28VA “ON 3114
¥HT ‘M3 ‘vaa A8 % NOlldo 490A€4/9£6€€3 "OR 8oOr
Y¥0:8Y9311 26/1L/90 3ivda TSHISVE -2 "1IN3WLlVIYL-3¥d 32QN71S S331A¥3IS % ONIYWZ3INIONI 33ng

g 40 I 39vd »x ONILVRILSI 3ATIOVYILNID - 1531 xx “OND ‘LSIMHIYON N3IINVO @0N14

A-1



"HNF-SD-SNF-PCR-002, Rev. 0

sig'ees’y

sy9v58Yy
S79958Y
$¥97587

0£62292
0£6429L
0£6L294

0000%02
0gocLe
000219
000219

0008271
0008271

6oogeyl

i

9128191
9128191
2128191

1194261
1192261
Li9il6l

000089
600702
000702

0goyoe

00094y
0009LY

0009LY

¥H1 ‘nyd Y

EL)

8038711 26/11/%90

g 30

4

s€
113
Sg

['39
0s
Qs
0s

0s

Iy
3lva
39Vd

8yL‘9vz'ol

62%9£2¢
62%9¢82¢
629952¢

61L£059S
6120595
6L£059S

00009l
000807
00080Y

00080

000256
000256

090256

L0070 8v.'992" 0} 252°55L°6
910°11S 1v101 123r0¥%d
00°0 62928 9L041S £1v52.42 HOILON¥LSNOD ¢ 1violans
00°0 62%79¢£2¢ 94041s £1y5222 331¥4 Q3X14-NOILJNYLSNOD 2§ vioisns
00°0 6299528 910415 £1v5242 33134 QIX14-NO1LIN¥ISNOD 0000ZE
000 61£059S8 0 61£059S 1N3H3IYINJ0Ud 2 1vlolans
00°0 6150595 0 6150595 3/0-1K3W3¥N30¥d zz 1vi0l8ns
00790 61L£059S 0 6120598 3/0-1H3IHAYUNDI0Yd 000022
00°0 0000951 0 0000951 9NI¥IINIDNI L 1vioigns
09°0 000807 0 000807 NOIL123dSKI/INIYIANIOND Z4 1VLOLEAS
00°0 00080Y 0 000809 ISNO-NOILI3dSNI/SNIYIINISNI 2L 1violdns
00°0 000807 0 00080 3/3 3L1SNO-NOI1D3dSNI/ONIY¥3IANIONT 00042}
00°0 000256 0 000256 N91S3Q JAILINIAAQ L1 1vieisns
0070 000256 0 000256 | LVD-N91S3Q 3AILINI43Q  §LL Tviolens
000 000256 0 000256 3/3 3LISNO-| 1VD-N91S3Q IAILIRIS43Q 004411
V1oL % avliol LNWOH avioclans on»mMmumwo |mm:
NOILlVIVIS3 ans L2N¥LSHOD 3LVHILS3
AYVYWRNS (SgM) 3¥NLINYLS NAOQGAVIYE H¥OM - 20¥ANCSE Lavszgva "ON 3714
Y NO1ldO 490A€4/9£6€€3 TON 807

ISNIsSVE - 'INIWIVIY¥L-3¥d 324078 S3IDIA¥IS 3 SNIYIIKRIONI 3ANG
xx ONILYHILSI IATLIVEILNI - L1S3IT xa “3NI 'LSIAHLY¥ON TIENVO ¥OMTA

A-2



©Q301ACHd L1ON SVYA 370G3KIS V 3IONIS C3IOGNTINI N3ID SVH NOILVIVISI ON

NOILYTIV¥3S3 "%

“A¥0LSIH 1SOJ LN323¥ NOdN Q3svE Q340713A3Q

N338 3IAVH 3007 SNOILV¥3IdO A8 SILVY IOVYIAV ‘S350dYNd INILVHILSI ¥0d4 °S31v¥ IRITI1E TYNOISIAQY¥d GIA0Y¥LdY QHV
LIN3IXILVLS 3¥NS0TISIA (04d34) SKOILVIIJO IVHEIA34 1INIVA 40N14 IHL HOJM G3SVE ¥V SALYY 408V7 LISIAHLYON TIINVQ ¥ON1L  (4)
mwp(m.o

©1¥043¥ 1I1V13Q 3LVWILSI 3JHL 40 NKNIOD wI38/d3HO. 3HL

K1 031237438 3YV ANV ‘ %0 = IN3WJINDI GNY ‘¥ 0°0F = lovyinodans *% 0°SZ = IVIHILYH ‘% 0762 = 3Sn IN3WIADI ‘% 0752 = ¥oavl

$39YiNIO¥3d INIOATI04 3HL 3V G311d4dV N338 IAVH SLSOD IJNVANSHI ONV aNOE ‘114084 ‘Av3IHY3IAO0 ¥YOLIVALNOD 3I31¥d 03X
$1S02 LJ3YIGNI "2

HNE-SD-SNF-PCR-002, Rev. 0

©130ddnS ININNVId % LK3IWIDNYR LO3r0¥d GNV NOILVULSINIWOV % LNIWIDVNVH LIVALROD "HOILlVY¥dIdd 39VAIVd
HOIKM 3NIVA 1JVELNOD 123¥14 3KL Ol G3AI7ddV NIIS SVK %S2°8l 40 ¥OLIVZ NOILVHLISINIWQY LOV¥LNOD

QI8 ¥04 S1S50D SIOGNTIINI
“%8 LY S3ISVYHIUNJ LNIWAIND3 ONV STVI¥ILVHW TV 0L 0317ddVv N338 SVH XVI S3IVS
S¥010vd Ls0d 1213

(9
(@9
¥ia

“31VWILS3 SIHL OLNI NOISNIONI ¥0J INJWIDVNVH 1D3r0o¥d MNG3 A8 Q30QIA0¥d N3I3D 3IAVH "ONI 'GYOLNVH
% ONI¥3ANIONI 3IXNG ¥O4 SLSOI L1I3810 YOLIVYLHODENS (DHHJE) LNIHWIDVAVH QUO4ARVHE L23r0¥d 3 QUO4NVH T1IINVA YONT4 (22
“SNOILIGNOD 1VIJ3dS ¥0 133r0¥d Q3 131LNIAI ¥IHIO U0 ‘3LIs

XYOM ‘LIVYULNOD A8 S3IININTANI 123743¥ Ol 3ILVIYdO¥ddY SV YOLYWILS3 3H1l A8 Q3LSNCQV/03¥0L10V4 N338 JAVH AVHW SLIND 3HI
©$1937/0Y¥d ¥IHL10 KO JYOM HVIIWIS NOJN 43S¥8 OQ3LVHILSI N338 IAVH SLIND LN3IWAIND3 ANV TVINILVAH fY08VT ROILINYLSKOD (1)
“JLIVAILSI SIHL 40 NOIIVYVI3I¥d 3IHL NI Q3ZI171ln N338 SYH 3IN0INHI3L NOINIIO 1¥3dX3 GNY 3N0INH23L ADOTIVHNY 21413348 V
81503 123¥i1a "V

AD0T0QOHI3IW FLVHILSI "¢
“SINGOJIV 40 3000 Q3NI430 ANGH QYUVORYLIS V S3IZITILN 0STV 3ILVHILSI SIKL "2

. ©2661 AYH Q3LVQ “SNISVE-X 303 1N3IWIVI¥L-3¥d 39ANTSu L¥043I¥ NIIS3C IVA1d3IINOI-3Yd
“266L AVHW €1 G31VO 3LVHILSI ¥04 1s53no3d
"9g6ggaf (107) KOLLINYLISNI 40 ¥3LL13AT

:SINIWNJ0Q 3IN3¥3I43¥ ONIMOTTO4 3IHL NI QNNOJ 30 AVW J¥YOH 40 3403S TVIINKIIL 3IHL 40 NOIldI¥dS3q ¥
“JNI 'GYO4NVH $S330 AS Q3IL1S3INDIY SV L1I3ro¥d INIWLIVIYLI¥S 390NTS AYVYOLW3L SKISVE-X 3IHL ¥Od Q3¥vd3¥d N338 SVH 3JLVHILSI SIHL

SIsvE TYIINHI3IL 3LVHILSI ¢

il
TV

“ATNO S350d¥Nd YN113D9QA8 ¥C4 03sn 38 OL 17IM ILVKILSI SIHL 3LVHWILSI ICNLINIVH 40 ¥3Qd0

350d¥nd ILVHILS3 "1

La¥sSZgvA "ON 3714

SISYE JLVHILS3 - EQUANAS

¥H1 'ny ‘vaa Ag % NO1ld0 193A£4/9£65€3 TON o7
92:5£:80 £L6/$0/90 31va ISNISVE -% ‘LNIRIVI¥LI-IY4 200ONTS S371A¥3S % 9INI¥IINIONI 3ind
e ONILVHILSI 3JAILIVEZLINI - 1SID »x “ONI ‘LSIMHLYON TIINVA ¥ONTS

g 40 € 39Vd

A-3



HNF-SD-SNF-PCR-002, Rev. 0

¥HT ‘MY

8

‘via
9215880 L6/50/90

40

k4

-GI¥ALNNOINI3 39 1314 Xy¥OM NOILIVIQVY ON SIWNSSY 3LVWILS3 3HL

©g43007IK1 3¥V SL1S03 1VSOdSIQ ¥0 TVAOW3Y¥ 3ISVA SNOGUVZIVH ON

“¥0LIVHISNOD 3318d G3IXIJ V A8 SYNOH ININYOM TVHYON INI¥NG GIHSITSWEIOV 38 OL Jyon HOTIL12NdLSHNOD

“ANG3 AS Q3WY04%3d4 NOILDNYLSNOD DNIYNG 123 OGNV 'KOIS3Q ‘SNIY3IINIONI SIWNSSY 3ILVHILSI 3HL
“INIWLV3YL-3¥d 390N1S SNISVE-Y NOILVIIVISHNI ONV NDIS3Q 3HL NO 435V8 S| 3ILVHILISI EEPS

©153003¥ (§S3IQ) SYIMOLSAD 3IHL LV ILVKILSI SIHL NI QIANTINI LON ¥V (240) S$1S02 123ro¥d ¥3IHI0 °

©153003¥ (H53Q) SYIWOLSAD 3HL LV ILVKILS3 SIHL NI 0Q3GNTINI LON 3¥Y SKOILVIOTIV 3L1IS

«moowwo

3QVH N338 3AVH HIIHM SROILJHNSSY ¥OCVH

SAUVHIY 9

$SH01104 SY 3I¥V ILVWILSI SIHL JO NOILVIV4Idd 3IHL NI

’ AIN3INILNOD °§

“JLVWILS3 SIH! 40 L¥0d3¥ 9OUMNAS NI QILN3IWND0Q SI ANV O3W¥04¥3d N338 SYH SISATYNY ADNIIKILROD ¥

133HS SISVE ALVHILS3- - COYMNGS LA¥YSZ8YA °“ON 3714

Ag %7 NOlldo 4973A€4/9£6£€3 “ON 80P
alva PSNISVE -¥ "ANBWIVIY¥L-3¥4 3DONIS S3DIAY¥3S 3 ONIUW33INIAONI 3ANQ
39vd wx ONILYHWILSI IATLOVYILNL - 1S3T a» CONI “1SIMHIYON I3INVA ¥0ON14

A-4



HNF-SD-SNF-PCR-002, Rev. 0

: sL5°2es’yl 2y 8yl'9ve’ol 0c o gyL'9v2' 0L 2gL'seL’s
: ¢ 910°1LLS Jviol 1337034
S4828YZL  L28S6SE 0y  8Y.9888 0 000 87,9888 910L1L§ 2£262€9  H3ILSAS 55300¥d/dIN0I IVI133dS 00. 1ViO0l
SY9758Y 9128191 65 62y9s2g 0 @00 &62y9£ee 910145 £LyszLe 331¥d Q3X13-NOILINALSNOD  00002%
0£6L294 1192261 S€ 612059S 1) 00°0 6LE059S 0 6120696 2/0-1K3IN3IYND0YL 000022
- SHILSAS $S330¥d/d1NDI I¥I23ds 00L
0000%02 000089 0s 000095l 1) 0070 00009%t 0 00009¢} INI¥IINIDNI ~ 000 1V1OLi
) 000219 000%02 0§  00080% 0 00°0 00080Y 9 00080Y 3/3 3LISNO-NOIL1J3dSNI/DNI¥AINIONT  000i2
00082Y1 000929 0§ 000256 [y 00°0 000256 0 000256 3/3 3LISNO-1 LV2-ND1S3Q 3IAILINIZZG  00L1LL
B B : IRI¥3INIOND 000
- savi10q wvioL % viol vlol % IVLOL LNHOH violans " Thortdressas s81/3603
j WL0L AJNIINILNOD sns NOILV1¥3S3 ans 1JA¥1SKOI  3JIVHILS3 . 1502
. .
; AYVWHAS LNNODJY 3003 1S03 -30Q - Y0UANOS Lavszgvi "OR 3114
¥4I ‘A¥ ‘vaa A8 % NOILldO 1%2A£4/956€€3 "ON 8OF
L1:8%2LL 26/L1/90 31vd SSNISVE -X 'LINIWLVI¥L-3¥d 300N1S S3J1A¥3S ¥ ONIN¥IANIONT 3NQ

g 40 §& 39vd xx ONILVHILSI FALLOVYIALNL - 1S3 »s “INI “IS3HHLY¥ON TIINVA ¥0NTd

A-5



HNF-SD-SNF-PCR-002, Rev. 0

i
i

S15°225° %1 2y
Lzg'sie'y
sis’esy’el 0y
228°565°¢€
128660€ 965586 99
158£221 1526L€ 2y
0£6862% 822558 39
629261 £9199 0s
6220859 £82L0gL 0%
S189¢ eLeel 05
000°0%0°2 05
000089
000219 000Y02 0s
00082%1 00092Y 0s
sS¥¥1104Q aviol %
V10l AIK3ITNILNO
¥ "A¥ V30 Ag
SL369:LL L6/LL/90 3lva
g 40 9 33vd

gyL'9v2'0l

8vL'988

422912
765968
289£9%¢8
98282l
9wv6L2%
£9s8%2

000'09¢

go0g0Yy
000256

‘e

i
1

0070 gyL'9v2'01 2£2'582°6
0 : 9L0'LLs
060 892'988°9 zgLsrg’e
0 910" 1L
0 00°0  Ll2z9lie 669552 8250981
o 00°0 65768 LE969 £964%28
0 0070  259g£9v2 [ 2595Y%2
[ 00°0 9828l 95202 BEOBOL
[ 0070  9vYv6s28 556191 L6BLLLE
0 0070  £v5%2 9334 89902
0070  000'09€"L 000°09¢"}
0 0
0 00°0 00080% 0 000807
0 00°0 000256 0 000256
110l % vieL LKHOH 1v10180S
NOLLVIVIS3 8ns L3N¥LISNDD  3LVHILSE
NOISIAIQ 153 A8 AYVHHAS JLVRILSI - SOUANCS
v KO11dO
IsNIsva -X ‘LN3IWLYIUL-3¥d 390ANTS

xx INILIVWILST IATLIVYILINT - 1S3IT #»

1v¥1i01 1J3ro¥d

NOI1JNY¥LSNOD T¥1OL

Iv¥21312373 9L
IVITHVHOIN Sl
LN3WdIND3 |23
SAKSIKIAE 60
ST1YL3N S0
3134IRCI £0

NOILJIN¥LISNOD

DRI¥IINIONG VIOL

SINIWIINODIY TVUINID 10
$301AY¥IS IVIINHIAL 00

ONIYIAINITND

NOILld[¥3S34 183
1avsZgva “ON 3114
4%0A£4/986£€3 ON dOT

$3J1A¥Y3S % ONI¥IANIONT 3ANC
SIND ‘LS3IMKLI¥ON 131HVE ¥OAT3

A-6



HNF-SD-SNF-PCR-002, Rev. 0

i

©Q3174dY N3IID SVH %0S 40 AJN3IDNILNOD '¥OLIVELNOD 3IJ1¥d Q3IXI4 2§ SR
©03114dY N334 SVH %SE 40 AONIONILNOD V 'IN3IW3ANI0¥d 22 S

©g317ddV H338 SVH %0S 40 AJDN3IONILNGD Vv 'NOILJ3dSHI/ONI¥IINIONI 2i s8n
Sg311ddY N338 SVHK %0S 40 ADRIONILINOD ‘NOIS3Q 3IAILIRIZZQ L1 SBA

1SM07704 SV 33UV NYOM 40 1SOD 3HL OL 0344V K3I38 3IAVH zuH=3 S3ILYY ADNIDILNOJ GHV LN3IWSS3ISSY
SIHL JO NOILVHIVIEX3 NY “QgIN¥O4¥3d N338 SYH SITLNIVLI¥ZINN L123r0¥d QKV ALIX3IT4RO0D XUOA “ALI¥ALYH NDIS3IA 40 LKIWSSISSY RV

SISATVRY

“SI¥0d3¥ AYYWKANS 3HL KO Q31¥043¥ OGNV S$ST3IA31 s8n ¥3ddn 1V

Q3Z1¥YHRAS ST LI °STIVi30 3LVHILST 1S0D 3IHI NIHLIA 13A3T (s8R F¥NLONYLS NHOQAYIY¥E XYOM LS3M0T 3KL LV GILVATVAIZ S1 ADN3INILHOD
A907000KRL3H

SHOIL1GNOD 1V1I23dS/IVINRIKIYIdX3 - 3LVWLIISI ININRVId
1Y AJN3OSHILNOD 3K113GINY9 304 3H1

wszJmcgzu JONYHO0IIY ADNIONILNOD

405 0l dn =
S3LVHILSI 30NLINDVA 30 33Q¥0 HONOY V ¥0d uuZ(JGg

©(30109 31003HIS GKY L1S0D (0E-H3) INIWIOVHVK ILSVH 40 331430) w1SO0J 03133dX3 30 INIWSSISSY ILVENIIV HY ORIXVH GLOAV

0l d3sn 38 Ol foON st >uzmuz_»zou ©13370¥%d IHL 40 Si¥Vd LIN3INOJNWOI 3L 40 SITINIVLIAIOND ONV ALIX3ITVAHOD 3HL OQNV THOTLINYLSKOD
NV ‘LN3IHI¥ND0Y¥d ‘NIISIC 40 SNIVLIS 3uL NO QK3IdIG 1711A ADHIINILKGD 40 LKNQHV 3H1 "3400S 123r0¥d CIKIJIIQ IHL NIHLIA
SITINIVLYIINAN ¥0 ‘SNOILIGNGCD 318VIJICQIYdNN QNY HIISIYOLNN ‘N9I1S3G 3131dWOIN! HOY¥3 INS3¥ AVW LVHL S1S02 S¥3IA0D ADNIINILRODw

300 A9 C3GlAO¥d SV AJNIONILINOD 40 ROILINI43Q

oy

Y1yl L6/G2/€ PISIADY

L133HS SISY8 SISATVARY ADN3DRILNOD - 90UNNGS

LayszgvaA "OR 3714
4904€4/956€£3 "ON 80T

¥HT ‘¥ ‘vig Ag % HO11dO
9Z:5€£:80 L6/50/90 3lva ISHISVE -% "INIWIVI¥L-3¥d 320A7S $321A¥3S 3 ONIYIINIONI 3ANQ
wx DNILVHILSI IATLIDVYILNL - LSIL xx TONL CLSIMKRLYON TIINVE HONT4

g 40 ¢ 339Vd

A-7



HNF-SD.SNF-PCR-002, Rev. 0

9L0L1S
t 0
i 0
! 0

aviol
ans

¥HT 'ME ‘viIQ
L8yl 26741790
8 40 8

AUVHHNS
Ag
Ilva
33vd

910 11§
2L 5826
910115 $.78l gLyseLe
0 000 6180596
0 00°0 000807
0 00°0 000256
V104 % I¥10L8NS
LRINITYNVYH NOTLINYULSHOD JLVRILST
1500 ¥3IHLIO/LINIWIOVNVH NOILINY¥LISKOI - ZLOUMKNQS
4 NOILdO
!sNisve -X ‘LNIWLY3I¥Ll-3¥d 3DANTS
wx ONILVAHILSI BATLOVYILINID - 1SII wm

V104 [J370¥d

321¥d Q3XI4-NOILINYLSNOD 0000¢%
J/0-1K3H3¥NJI0¥d 000022

3/3 3ILISNO-KOILOIdSNI/ONIYIINIONT 000124
3/3 ILISKO-| LVO-NOIS3IQ 3AILINIJZQ GOLLLY
NO11d1¥3S3G San

LGVSZ8YA °“ON 3714

d%0AEd4/956€£3 COK 80T

S321A¥3S 3 9NI¥3IINIONI 3NN
“ON1 ‘1S3INHLIYON 13IINVA ¥ONTL

A-8



HNF-SD-SNF-PCR-002, Rev. 0

APPENDIX B

Equipment List

B-0



HNF-SD-SNF-PCR-002, Rev. 0

'400¢ 1V ANVL AHIA0D3Y
9ISd §1 ‘SSTINIVLS TP0E ‘H.0-.§ X d.9-.2 'NOTTVD 00¥ v-1 QIJY JIY1IN %08 L
4002 LV DISd §1 ‘SSIINIVLS
TPOE ‘HOLVLIOV HLIM ‘H.9-.L X Q.0-.F 'NOTIVD 00§ €1 JINVL MHHOM3IY l
‘4002 LV DISd Gl ‘SSIINIVLS JINVL
TPOE "HOLVLIOV HLIM ‘H.9-.8 X Q.9-.b ‘uojeb 008 ¢l ANIWLSNray Hd L
'400¢
1V DISd §1 ‘SSITINIVLS T¥0E “1100 ONILVIH/ONIT00D
ANV HOLVLIOV HLIM ‘H .9-.£ X 4 .0-.5 'NOTIVD 000°L b-1 43INT0SSsId L
‘ON
NOILVDI4103dS 1N3IWGIND3 NOILdI¥0S3a A.lD

L661 ‘g aunp

7E£6567 53090 YE0M

L133rodd LNIN1VIH134d TVAOWEY 390N1TS NISva M

1SIT INJNJIND3

1s17 juswdinby g xipusddy

B-1



HNF-SD-SNF-PCR-002, Rev. 0

"NOILVINSNI w1 HLIM 4 021 1V DISd

§1 "1331S SSIINIVLS WOE ‘H .0-.8 X .0~.¥ ‘'NOTIVD 009 ol-1 ANVL INVX3H L
JINVL
‘NOILVINSNI w1 HLIM 4021 LV 9ISd 39VHO1S 30IX0H3d
Gl ‘SSTINIVLS TP0E ‘H.0-.E€1 X Qu.9-.9 'NOTIVD 006°'C 6-1 N3IOOHAAH l
‘3002 LV Disd SANVL
Sl ‘SSIINIVLS WOE ‘H .08 X H ,9-.2 'NOT1TVD 001 8-1 | dIDV JIHLIN 31N7Ig 14
"NOILVINSNI w1 HLIM 4 0Z 1 ‘OI43HdSON.LY ANV.L 3OVHOLS
’'SSVY19438I4 ‘H.9-.91 X 0.9-.8 'NOTTVD 000°S L1 QioVv JIYlIN L
"HOLOVINOD dINV S22 L 'HITIOHINOD
dW31HIAO LOLE HITTOHLNOD W31 ¥0LZ IHNSOTONI
1 VN3N “1INVd HOLOVINOD LL19E-CEYY "MMNGTL HdE
A08Y XXPISTLIE-WL ‘SININITI H3ddOD 'XOTVINOHHD
H31V3IH NOISH3IWWI "400Z 1V DISd Gl ‘SSITINIVLS
Ir0€ MINVL 3HL 3AISNI HILV3H NOISHIWWI ANV H3ILVIH HLIM
NOILVINSNI w1 HLIM 'H ,0-.9 X 4 .0-.€ ‘'NOOTIVD 052 9-1 ANVL H31vM LOH 3
'AOYT 4-0§8
1V 14/MO1L 30VHL LV3IH ONILVIND3Y 4138 LOZ-0L-1HS
'MOO0Z Hd € A08Y ‘M00Z-A08Y-1Z-84-1S XOTVINOHHD
"ONIOVHL Lv3IH HLIM HIHDIH HO 4 09 1V NOILN10S ANVL NOILNTOS
JINVL NIVLINIVIN JINVL HO0Q41NO 4021 1V Oisd 3dIXOHAAH
§1 ‘SSIINIVLS I$0€ ‘H.0-.EL X 0.9-.9 ‘'NOTIVD 005°C S-1 WNIGos I
"ON
NOILVDIZI03dS 1N3INGIND3 NOILdIYOSs3a AdD

B-2



HNF-SD-SNF-PCR-002, Rev. 0

§MZ9¢ LS00
JLVINIXOYddY ‘TVO0G L JS1 13A0N . HOL1VH3dISOHIIN,
S3I190TONHO3IL 113Zve ‘A3TTOHINCD

27d “HOLOW dH G 3SVYHd € A 09% “1IVL .0L X (NVL "rav
+ZG X u¥Z 40 SNOISNINIAQ TTVHIAO HLIM ‘3DHVHISIA Hd 40 WV3H1Sdn}
IIVI ALIAVED WOL108 ‘ALIDVdYD HOLOY NOTIVD 9 Z-0 3I9N4IH1INID L
MZ9s LSOO
JLVYINIXOHddY ‘'TV0S L MS1 T30 .HOLVHIdISOHIIN,
S31907TONHI31L 113Zvg ‘d31M0YINCD
07d ‘HOLOW dH G 3SVHd € A 09% “1IVL .0L X (4IAT0ssIa
wZG X w¥T 40 SNOISNIWIA 1TVHIAO HLIM ‘IDHVYHISIA 40 WVY3H1SdN)
DIV ALIAVED WOLLOF "'ALIDVAYD HOLOH NO1TIVD 9 1-0 3ISN4IHLNID l
‘4002 LV 9Isd ANVL 3LVYSNIANOD
Gl ‘SS3INIVLS WO0E ‘H .08 X H ,9-.Z ‘'NO1TV9D 00L £i-1 | ¥3IMOL H3AT0SSIA 1
ANVL
7331S SSIINIVLS ¥0€ ‘H .0~ L X .0-.Z 'NOTIVD 02 cl-1 HOLVD H3lvVMm l
3021 LV DISd §1 'SSIINIVLS MNVL
TP0E ‘H w9~ X @ .0-.9 'NOTIVD 000°L ‘NOTIVD 0001 Li-1 NOILNTOS Y3LVM L
'ON
NOILVDI4103dS LN3ININD3 NOILdIHOS3a A LD

B-3



HNF-SD-SNF-PCR-002, Rev. 0

: “L-1-6-9-JH (43840S8Y
13Q0W “HIDNVHOX3I LV3H X-HOIH 110DHIV FJHOWILTVE 40 WVIHISNMOQ)
‘ONOT L4 LL X Ni¥ 14 L X 14 | XOHddVY ‘NNOD IONVd 43ISNIANOD
via ¥ :3ZIS QINNSSVY ‘HIDONVHIXI LVIH 3aNL/TI3HS €-XH Qi0V JIHLIN L
00v$ XOYddV
‘'ADOTIONHOIL V3V A8 A3IddNS “133LS SSIINIVLS
9LE 1TV ‘WdD GZ OL G2 40 31vHd MOTd HILVM 4384aN40S
V HLIM S39OV.LS LNIHHND HALNNOD € ‘14 L X VIO 14 € 1-08 YINOWNY 3
‘0€0-HAV 13d0W XOTVINOYHD (4010v3ay
‘ONOT .82 X uLL X .81 XOHddV ‘HOVI MM OF H3IATIS 40
‘S3143S NI OML ‘H31Vv3H 10N3d IV FJHNLVYHIdWIL HOIH Z-XH | WVIHLSINIY3LV3IH L
(43IAT0sSIa
'H .8 X Q0 .€ 3ZIS 40 WVIHLISNMOQ)
IVIISAHd "HH/N19 00L'EG XOHddVY HO ‘0059€ OL 2006 H43ISNIANOD
NOY4 SVO-440 YIATOSSIA W40 006 7000 OL a3zis AHIN0O3H
“HIDNVHOX3 1V3IH 38NL/T1IHS AILNNOW ATTVIILHIA L-XH aidv JidlIN l
'008¢
X0HddV LSO 1VLOL "ADOTONHOIL VIV A8 d311ddNS
‘S31Y3S NI SY3IEHOSAY OML ‘1331S SSTINIVLS 91L€
77V 'SIOVLS LNIHHND HILNNOD € ‘Id v X VIA L3 € L-gv SH3IgHOSsaV alov L
‘ON
NOILVDIdI03dS 1N3NCIND3I NOILdIYOSs3a ALD

B-4



HNF-SD-SNF-PCR-002, Rev. O

dANd

dAINd TYON4IHLN3D ‘HdD 02 9-d d334 AIoV JIHLIN 4
dINNd H34SNVYL

AHHNTS ‘01LSNVD ATLHODITS ‘HAL 14-08 'NdD 02 S-d ANVL JHOM3YH 4
dWNd H34SNVHL

AHYNTS ‘OILSNVD ATLHONS "HAL 14-0€ ‘INdD 0T t-d ANVL "LSNrav Hd 4
AHYNIS ‘Q110S 32ZIS .¥/L NYHL SS37°AIdV dINNd Y34SNVHL

DIHLIN %0§ NVHL $$37 HLIM QN4 ‘HAL 14-08 ‘WdD 0l €-d ainid 43ATossia Z
SdNNd WOVYHJVIQ G31vd3d0 dNNd

HIVY "AIN0OS ON “INVX3H %0§ ‘HAL 14-0€ ‘Wd9 § Z¢-d OH1034 INVX3H 3
dANINd INVL

H3ILVM OL HVTINIS ‘avaH 14-0€ ‘Wd9D 0§ l-d NOILNTIOS H3LVM L
WOVHHAVIQ d3aLvd3ido (DONILSIXI)

dIY °Nig LN0AvO1 WOY4 39dN1S % 10A 0F ‘NdD 0§ V/N dANd 39aN1s L
43710934
M005% X0HddV ‘ADOTONHO3L ONIANTONI
VIV A8 d3INddNS "1331S SSTINIVLS 91E 1Y HOLVNOILOVHYS

‘S3IOVLS IVIILIHOIHL S OL ¥ HLIM "14 0L X VIQ L4 2 1-dd QidV JI41IN 3
ANVL INFNLSNrav (H3IA70SSIa
Hd 0L SIDYVHOSIA AHHNTS ANV IDNIYLNID 40 WV3IHLISNAOQ)

01 3ZIS W7 0§ NYHL 4394V S31J1LHVd LvHVdaS OL 1-4S 431714 AHHNS L

'ON
NO!1v¥Did103dS 1IN3IWIND3I NOILdIHOS3Q AlD

B-5



HNF-SD-SNF-PCR-002, Rev. 0

"HOLOW dINNd dH § “TVILN3HI441Q

dW3L 10D L31LN0O/13INI 4001 INAD 0081 ‘Nv4

dH 0T N340 0S¥'¥8 ‘ST100 NSV 'HOVI 1IVL .91 X .21 X
21 XOHddY ‘ALIDVdVYI HH/N1d 936 YO S31H3IS NI OML

'WIN-ZYIAXAXZ 13AON ANVAINOD 110DV JHOWILTVE 1-12 H3IMOL DNIT002 l
dNd ONIY3ILIN
S3143S 3V-088 VSTINd ‘SNOILOINNOD diIN 301X 043d
«1 NOLSId 64" 38NLOYAAH ‘dNNd ONIYILIN ‘HdD 0T ¢-diN NIDOHAAH l
S3143S IV-088 VSN ‘SNOILIINNOD LdN dNd DNIY3L3IN
+C/L NOLSId §2°1 ‘SIATVA B AV3IH SS91E WOVHHAVIA JAIXOHAAH
1¥7d 'dWNd DNIY3LAN ‘HdD 02 L-dWN WNIgos 3
alnos ON ‘NOILNT0S aIdY SdINNd Y34SNVL
DIYLIN DNIdWNG ‘dIANd TvON4IYLNIO ‘NOILONYLSNOD Si-d H3g40sav
733LS SSITINIVLS ‘4 0Ti 'HAL L4-0F 'WdD G¢ NYHL Ol-d aidVv JI4LIN 9
'dlnos ON ‘NOILNT0S aIdv dANINd
DIYLIN ONIJAING ‘diANd TYONAIYLINID ‘NOILONYLSNOD MNVL 3LYSNIANOD
73348 SSIINIVLS ‘4 021 ‘HAL 14-0€ ‘Wd9D ST 6-d | HIMOL HIATO0SSIA L
dNNd
4 00Z LV HILlVM ‘HALl 14-0€ ‘NdD 02 8-d MNVL H3LVM LOH 4
dNNd H3LVYM
4021 LV H31VM ‘HAL 14-0€ ‘WdD 0T L-d Y3IMOL ONITO0D L
‘ON
NOILVDIdID3dS LNINLIND3I NOILdIH0s3a AdD

B-6



HNF-SD-SNF-PCR-002, Rev. 0

SH3Ld
"WZl X WZ1 XYW W42 00§ ‘431714 Vd3H 319VvS0odsia [AE AT Vd3IH INVLINI 4
"Hd E/A08Y ‘MM §
"H3L714 VdIH HO4 H3L1V3H-34d ‘¥3LVIH 10Na 21410313 L-Ha 431v3H 10Na 1
"Lv3H 21810373
ANV Y3174 HLIM ‘INTLSAS XA ‘NOL G°L ‘d3LNNOW
-TIVM “QINIVLINOD-413S “LINN ONINOILIANOD HIV Z-0vV HINOILIANOD HIV l
"1V3H 21410373
ANV H3LT4 HLIM ‘WILSAS XA ‘NOL 'L "GILNNOW
STIVM “QINIVLINOD-413S “LINN DNINOILIANOD dIv L-0V H3INOILIANOD HIV 8
"SLINN
ONITANVH HIV JAHIS OL Q3Lv3IH/AIT000 HIV ‘NILSAS
Xd ‘NOL-€ ‘SLINN dANd LY3H ONINOILIANOD IV Z-dH “L-dH SdANd LV3H 4
"STOYLNOD ANV H3L1l4 VdiH “(NOL-E)

102 ONITO0D XA “(MMY) 1100 12313 'H31Ti4-34d ‘Nvd Z-NHL S1INN
S3IANTINI ‘4D 0SY-0GE "SLINN DONITANVH HIV dN-IIVIA L-AHY ONITANVH HIV 4
"1Nd NHHL

SVY9-440 JAILYTIY S.1I ANV HOLOV3IY HAATIS X3HNd NO
Q3Svd a3zZIS ‘'S31AAVS Y39 3LVHLIN HIATUS HLIM d38
ADIOVd “13SSIA HOLOVAH HIATNUS 1MVL L4 6 X A0 L4 € L-d HOLOV3Y HIATS L
‘ON
NOILVDI4103dS 1IN3INJIND3 NOI1did2s3a AlD

B-7



HNF-SD-SNF-PCR-002, Rev. 0

‘SIHIM
AND HLIM ‘SNOILD3S QIONVI4 0L NI TVYNOLLD3S

MIVLS SSV19HIgld O¥ HOS “14 06 X VIQ .0l 1-1S ADVLS LSNVHX3 l
‘dIND3 ONIZATVYNY
ANV 39VHOLS 311108 SVYD ‘ONIQTHNg SIANTONI "MO12
ANy 3LVINDILYYC ‘SNOSHYOOHAAH ‘XON HOLINOW W31SAS
0L NOILVLS HOLINOW MOV1S Q31voldavd-3dd L-NS HOLINOW MOVLS 3
‘dH 8/1 Nvd
‘W40 00T ‘NV4 LSNVHX3 TvON4I4LNZD A3LNNOW-TIYM €-43 1SNVHX3 1IVM l
"HOLOW 2431 dH L ‘ONISNOH J00HdYIHLVIM
‘NOILONHLSNOD 400Hd HHVdS 'OM'NI € LV SNVd
W42 0001 ‘SNY4 LSNVHX3 TvON4IYLINID IdAL HIMO1E Z-43 ‘1-43 LSNVHX3 MOVLS 4
‘VIQ3IW 4004dHILYM
‘.81 X .T1 ‘W42 00§ ‘g3lvild .¥ 319VYS0dSIa - H3174-34d 301440 L
SERI{E]
WwPZ X WZTL XV W40 000°L “H31TI4 Vd3H 37aVS0dsIa € Vd3H AHVIAIYd l
‘ON
NOILVDIdID3dS 1N3NdIND3 NOILLdIYDS3a AlD

B-8



HNF-SD-SNF-PCR-002, Rev. 0

(SNOTIVD 0651 "X0OHddV
4O 39QN7TS ¥ILIW D19ND 9) SAITOS 40 YALIW 218ND Z°L 0L LNITVAINDI Si SAI10S 1v1LOL 40 S871009°9
HO SIDYYHI €1 '@334 39ANTS 40 % TOA 0Z NI SAIT0S O IDHVHI S81 005 ITANVH OL A3ZIS S| LNIWLIN03 L

‘3LON

IVS0dSIA OL HOIHd INNYa

3HL NI @I10S 3HL HOd TYAOWIYH INVX3H 1vNAIS3d HO4 L-OA W3ILSAS WNNDVA l
TOYLNOD HOLOW
ANV H310090 ¥314V H1IM d3g00T4 110 ‘d31002
iV ‘ALNQ-AAV3IH ‘IDVLS 3TONIS "09%/0€2/09/€
‘dH §T ‘DISd 001 W4DS G0l 'GZ4-MND 'HOSSIHINOD
HIV M3HOS AHVLOY LSIMHLHON ADNIND 1-0 HOSS34dNOD l
"ON
NOILVYDId103dS LININCIND3 NOILdIHOS3d AdD

B-9



HNF-SD-SNF-PCR-002, Rev 0

APPENDIX C

Sketches

ES-SNF-01, P & IDS, K BASIN SLUDGE REMOVAL PRETREATMENT SYSTEM
ES-SNF-02, OVERALL SIZE OF SKIDS

ES-SNF-03, SKID 1: PROCESS EQUIPMENT

ES-SNF-04, SKID 2: OFFGAS

ES-SNF-05, SKID 3: STACK & MONITOR

ES-SNF-06, SKID 4: COOLING TOWERS

ES-SNF-07, SKID 5: CHEMICAL FEED TANKS

ES-SNF-08, SKID 6: CONTROL AND ELECTRICAL STATIONS

ES-SNF-09, ELECTRICAL ONE LINE DIAGRAM

ES-SNF-10, | & C BLOCK DIAGRAM
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