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1.0 INTRODUCTION

Portions of the 242-A Evaporator System at the Hanford Site must be assessed to meet the
requirements of the Permit WA 7890008967 under the Washington State Department of
Ecology (Ecology) Dangerous Waste Regulation, Washington Administrative Code (WAC) 173-
303-640 (WAC 2004). The assessment is limited to the provisions of Section 173-303-640(2)
for assessment of existing tank system’s integrity. Unless otherwise stated, an “existing tank
system” in this Integrity Assessment Plan (IAP) is a tank system which is currently in use at the
time the integrity assessment is being conducted.

The categories of tanks that are being assessed at the 242-A Evaporator treatment, storage,
and disposal (TSD) unit are aboveground tanks (vapor-liquid separator, reboiler) and on-ground
tanks (condensate collection tank and condensate filters) as per WAC 173-303-640(2)(c) and
Publication No. 94-114 (Ecology 1994).

The categories of ancillary equipment that are being assessed at the 242-A Evaporator TSD
unit are PC-5000 transfer line, vacuum condenser system, all piping , pumps, seal pot, flanges,
and couplings as per WAC 173-303-640(2)(c)(v)(B).

The assessment will also include secondary containment sumps, drain lines, and leak detection
systems for the 242-A Evaporator as per WAC 173-303-640(4) and Publication No. 85-420
(Ecology 1995). This Integrity Assessment Plan (JAP) is organized as follows:

. Section 1—Description of the project, integrity assessment requirements, and past
assessment activities.

. Section 2—Description of the project scope, including the objectives of the integrity
assessment, the boundaries of the investigation, activities excluded as part of the
assessment, and the deliverables to be prepared for the project.

. Section 3—Description of the process flow, the subsystems associated with the
process, the characteristics of the wastes handled by each of the subsystems, and
the operating parameters for each of the subsystems

. Section 4—Design and operating information, including the design codes and
standards that the system was designed to; the original basis of design; structural
support features of the system; existing waste compatibility information; existing
pressure control information; existing secondary containment features; ancillary
equipment associated with each subsystem; existing corrosion protection measures;
and ongoing inspection activities.

. Section 5—Integrity testing methods and requirements for visual inspection, non-
destructive (ultrasonic) testing, and hydrostatic testing.

. Section 6—Assessment report scope, with respect to the applicable codes,
standards, and regulations; the original basis of design; applicable structural design
standards; waste compatibility; pressure control; secondary containment; ancillary
equipment; corrosion protection; and the basis for future recommended inspections
in order to meet the requirements of the WAC Independent Qualified Registered
Professional Engineer (IQRPE) requirements.

. Section 7—Integrity assessment report certification statement description.

. Section 8—References.
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1.1 Project Description

The 242-A Evaporator started waste management operations in March of 1977

(Ecology 2004a). The 242-A Evaporator is located in the 200 East Area and is used to treat
mixed waste from the Double-Shell Tank (DST) System by removing water and most volatile
organics (approximately 20 to 90 percent of the water based on historical process data is
removed during evaporation along with a portion of volatile organics). Two liquid waste streams
leave the 242-A Evaporator following the treatment process. The first stream, a concentrated
slurry, is pumped back into the DST System. The second waste stream, process condensate
(comprised of the water and volatile organics removed from the mixed waste during the
evaporation process), is routed through condensate filters before release to a retention basin
(the Liquid Effluent Retention Facility [LERF]). The process condensate is sent to the LERF via
the PC-5000 Transfer Line to await further treatment at the 200 East Effluent Treatment Facility
(ETF). Off-gases from the process are routed through a de-entrainment unit, a pre-filter, and
high-efficiency particulate air filters before being discharged to the environment. These
emissions are regulated under 40 CFR Part 264, Subpart AA. The 242-A Evaporator is
permitted to treat up to 870,642 liters (230,000 gallons) of mixed waste per day. The typical
feed flow rates are 340 to 530 Liters per minute (90 to 140 gpm).

The 242-A Evaporator System will be assessed as four major subsystems. The four
subsystems are as follows:

. Vapor-Liquid Separator Subsystem
. Condensate Collection Subsystem
. Building and Secondary Containment Subsystem
. PC-5000 Transfer Line Subsystem

These four subsystems store, transport, or treat Washington State Dangerous Wastes. Detailed
discussions of these subsystems are provided in Section 3.0.

1.2  Integrity Assessment Requirements

This integrity assessment will confirm that the 242-A Evaporator system is adequately designed
and has sufficient structural strength and compatibility with the wastes to be treated, and will
ensure that it will not collapse, rupture, or fail as required by WAC 173-303-640(2) requirements
for existing tank systems. This assessment will be reviewed and certified by an Independent,
Qualified Registered Professional Engineer (IQRPE) in accordance with WAC 173-303-
810(13)(a).

The 242A Tank System includes the PC-5000 transfer line, which runs between the 242-A
Evaporator and the LERF. This line is included in the 242A “Ancillary Equipment” and is subject
to dangerous waste regulations for existing tank systems including ancillary equipment. The
assessment of the integrity of the PC-5000 Transfer Line as a part of this project is a
requirement of the WAC 173-303-640(2).

1.3 Previous Integrity Assessment Requirements

An integrity assessment report for the 242-A Evaporator System conducted in 1993 (WHC
1993a) found that the system was not leaking and fit for use. However, based on the results of
the integrity assessment, age of the tank system, materials of construction, and the
characteristics of the waste treated in the system, the 1993 IAR established a repeat integrity
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assessment frequency of five years/8,000 hours of operation between interim integrity
assessments. The basis for the five year/8,000 hour frequency is that the 242-A Evaporator has
an inherent corrosion protection, stringent operational controls, and aggressive preventative
maintenance programs in place.

An integrity assessment (IA) of the 242-A Evaporator System conducted in 1998 {LMHC 1998b)
found that the system was not leaking and was fit for use. The 1998 IAR recommended that the
next TSD unit integrity assessment be performed no later than July 15, 2008. This
recommendation was based on ultrasonic (UT) testing results indicating the “minimum
remaining life” for all of the equipment tested was greater than 20 years, with the exception of
the E-C-1 condenser. The UT testing results for the E-C-1 condenser showed that this
equipment had a minimum projected remaining life of greater than 13 years.

The following equipment was upgraded after the 1998 integrity assessment.
» Replacement of E-C-2 Intercondenser in 2004
* Replacement of E -C-3 Aftercondenser in 2004

It is not known whether E-C-2 and E-C-3 were integrity assessed or tested prior to installation.
This information will be determined during the preparation of the IAR. An IA was conducted for
the PC-3000 transfer line in 1993. At the time of the PC-5000 IA, the PC-5000 transfer line was
part of the LERF Treatment Storage and Disposal (TSD) facility and a follow up IA was not
required by the LERF Part B RCRA Permit. The 1993 IAR for the PC-5000 transfer line (WHC
1993c) concluded that the PC-5000 transfer line had sufficient strength and compatibility with
the wastes and would not collapse, rupture, or fail during its service life based on the review of
procurement specifications and design standards, construction quality control inspections, and
pressure testing of each segment of the pipeline and assembled systems prior to installation.

2.0 SCOPE

This section describes the scope of the integrity assessment for the 242-A Evaporator System,
which includes the PC-5000 Transfer Line.

21 Objectives

This |AP establishes the basis, inspections, tests, and evaluation procedures required to assess
the integrity of the 242-A Evaporator System including the PC-5000 Transfer Line. Execution of
the activities prescribed by this IAP will provide the information necessary for the IQRPE to

evaluate and certify the integrity of the system components included in the scope of this project.

The integrity assessment described in this IAP is a requirement of the WAC. The basic
requirement imposed on the owner or operator is that he “determine that the tank system is not
leaking or is unfit for use” (WAC 173-303-640(2)(a)).. Upon completion of an integrity
assessment that concludes that the tank system is not leaking and is not unfit for use, “the
owner or operator must develop a schedule for conducting integrity assessments over the life of
the tank...” in accordance with WAC 173-303-640(2)(e). If the “tank system is found to be
leaking or unfit for use, the owner or operator must comply with the requirements of subsection
(7) of this section” WAC 173-303-640(2)(d).

WAC 173-303-640(2)(c) requires the following:
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“Assessment must determine that the tank system is adequately designed and has
sufficient structural strength and compatibility with the waste(s) to be stored or treated, to
ensure that it will not collapse, rupture, or fail. At a minimum, consideration must be
given to the following factors:

*» Design standard(s) of construction (if available)

» Dangerous characteristics of the waste(s) that have been and will be handled

» Existing corrosion protection measures

¢ Documented age of the tank system (if available, otherwise an estimate)

* Results of a leak test, internal inspection, or other tank integrity examination
2.2 ltems Included in Integrity Assessment

The following components of the 242-A Evaporator System and PC-5000 Transfer Line are
included in the scope of the proposed integrity assessment.

2.21 242-A Evaporator System

The boundaries of this system include all associated piping, drains, valves, sumps, secondary
containment and tanks which receive, store, accumulate, transfer or treat Washington State
Dangerous Waste or waste components within the 242-A Evaporator TSD unit as described in
the Permit WA 7890008967. The components to be evaluated for the 242-A Evaporator system
during this |A are listed in Table 2.1.
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Table 2. 1 Integrity Assessment Components for 242-A Evaporator System

System | Major Components Sub-Components Reference
VAPOR LIQUID SEPARATOR SUBSYSTEM Section 3.1.2.1
Waste Feed System Feed Pipelines (Within the Feed (transfer) pipe line Section 3.1.2.1

242-A Evaporator Building) (3-inch diameter carban steel)
Secondary containment piping
{B-inch diameter carbon steel) Figure 3.2
Evaporator Process Reboiler (E-A-1) Shell Section 3.1.2.1.2
Loop Vapor-liquid separator (C-A-1) | Shell Figure 3.2
Instrumentation
Interlocks
Recirculation Pump (P-B-1) Shaft seal

Seal water pressure and flow
monitoring devices
Valves

Recirculation Loop

Upper recirculation Loop
Lower recirculation Loop

Slurry System

Slurry pump (P-B-2)
Slurry Transfer pipelines {with
the Evaporator Building)

Shaft seal

Pressure and flow controls
Interlock

Slurry transfer lines secondary
containment

Leak detection system

Valve Pit

Sampler (SAMP-F-2)

Section 3.1.2.1.3
Figure 3.3

CONDENSATE COLLECTION SUBSYSTEM

Section 3.1.2.2

Vacuum Condenser

Primary condenser (E-C-1)

Condenser Shell

Section 3.1.2.2.1

System Inter condenser (E-C-2) Condenser Shell Figure 3.4
After condenser (E-C-3) Condenser Shell
Stream Jet Ejector (J-EC1-1) Stream jet, pressure controller, and
Stream Jet Ejector (J-EC1 -2} | air bleed-in valve
Stream jet, pressure controller, and
air bleed-in valve
Vacuum Condenser TK-C-500 Corrosion Inhibitor Tark
System Vacuum condensate lines
Condensate Tank Sheil Overflow line and trap
Collection Tank (C- Process controls
100) Instrumentation for high —and-low
level alarms
Process Condensate Pump (P- | Shaft seal
C-100)
Condensate Filters (F-C-1) & Primary condensate filter (F-C-1)
(F-C-3) steel housing
Secondary filter (F-C-3) cast iron
housing
Process Condensate Radiation | Monitoring instruments
Monitoring, Sampling and
Diversion System
Seal Pot Shell
Condensate Recycle | 2-inch pipeline Pipe walls
System Pump (P-C106} Pump flanges and valves
Disposable cartridge filters Filters (F-C-5 and F-C-6)
SECONDARY CONTAINMENT AND RELEASE DETECTION SUBSYSTEM Section 3.1.2.3
242-A Building 242-A Building Operating Area Section 3.1.2.3.1
Secondary Pump Room Secondary containment walls Figure 3.6

Containment

Secondary containment floors
Pipe jumpers

Seal water leakage collection
funnels
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242-A Building
Secondary
Containment

Ceiling cover biocks

Pump Room Sump

Stream jet
Secondary overflow line
Instrumentation

Evaporator Room

Secondary containment walls
Secondary containment floors
Floor drain

Condenser Room

Secondary containment walls
Secondary containment floors
Two floor drains

Load out and Hot Equipment
Storage Rooms

Secondary containment walls
Secondary containment fioors
Two recirculation lines
Samplers

Drain sump

Decontamination sump

Leak detectors in the sampler
enclosures

242-A Building Drain Lines

Pump room sump drain line (DR-
334)

Vapor-liquid separator vessel drain
line (DR-335)

Condenser room drain line {DR-
343}

Diverted process condensate drain
line (DR-338)

Cathodic Protection system

Section 3.1.2.3.1
Figure 3.6
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2.2.2 PC-5000 Transfer Line

The boundaries of PC-5000 transfer line for the purposes of the integrity assessment include all
associated piping, valves, flanges, seams, and secondary containment. The PC-5000 line to be
leak tested in this IAP begins at the tie-in to the existing two-inch PC556-M42 line down stream
of valve HV-RC3-3, as shown on sheet 2 of drawing no. H-2-98990, 2006, in the 242-A
Evaporator building and terminates at approximately line station STA 56+ 47.57 at LERF Basin
43 (Basin 242AL-43) on drawing no, H-2-79614, 1998. Drawing H-2-88766 is a P&ID that
shows the pipeline connections and inter-ties. This is a total pipe run of approximately 1669

meters (5475 feet). The components to be evaluated during this 1A for the PC-5000 transfer line
are listed in Table 2.2.

Table 2. 2 Integrity Assessment Components For PC-5000 Transfer Line Subsystem

System Major Components Sub-Components Reference
PC-5000 Transfer e 3-inch Carrier *  Valves
Li .
ine Pipe s Electronic leak
s B-inch Outer detection
Containment elements and
Pipe : test risers

¢ \Valve tie-into
PC-556-M42

s {nstrument
connections at
the 242-A
Evaporator
building

2.3 Items Excluded from the Integrity Assessment

Piping systems which either introduce liquid waste streams into the building or transfer solids,
liquids, or vapors to other facilities will be tested up to but not to include the last valve or flanged
connection inside the TSD unit perimeter. The following items are not covered by the WAC
dangerous waste regulations or the RCRA Permit for the TSD unit, and are therefore outside of
the scope of this certification:

. Vessel Vent Subsystem, except for the seal pot and associated drain lines (Non-
Dangerous Waste Subsystem)

» Steam Condensate Subsystem (Non-Dangerous Waste Subsystem)
. Raw Water Disposal Subsystem (Non-Dangerous Waste Subsystem)

. Plant utilities, including chemical supply storage and piping supply systems, instrument
and plant air supply lines, and electrical power beyond the first upstream device or
uninterruptible power supply systems that do not directly affect the ability of the system
to prevent the collapse, rupture, or failure of components handling dangerous wastes.
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Structural features not related to dangerous waste secondary containment.
Architectural features not related to dangerous waste containment.

Lighting systems.

System design features related to protection of the system due to vehicular traffic.

Electrical or signal lines beyond the first upstream field termination box (FTB), motor
control center (MCC}), or instrument control panel (ICS). Electrical feed, including
wiring, local hand switches, terminations, breakers, and other equipment or
instruments located in motor control centers will be reviewed to the extent they affect
the ability of the system to prevent the collapse, rupture, or failure of components
handling dangerous wastes. Instrument cabling and terminations will also be limited to
locaily mounted devices and field termination boxes and/or local instrumentation and
control panels to the extent they affect the ability of the system to prevent the collapse,
rupture, or failure of components handling dangerous wastes.

Verification of functional logic for operation and control of the system.

This certification also excludes the foliowing aspects of the system as they relate to radionuclide
and radiation control as they are outside the scope of the WAC dangerous waste regulations:

24

Radiation monitoring or detection components that may be mounted at various
locations throughout the system.

Requirements regarding waste feed radionuclide properties, including all radioactive
and radionuclide property considerations.

Requirements developed to ensure exposure of plant operating personnel to
radioactive process streams (radiation) is as-low as reasonably achievable (ALARA)

System safety features related to the following:
— Personnel Safety
— Fire Protection

— Nuclear Safety

Deliverables

The deliverables for this project will be two separate IARs: one for the 242-A Evaporator and
one for the PC-5000 Transfer Line. Both IARs will include the required IQRPE certification
statement. Section 5 of this IAP includes a draft table of contents for the IAR. The IQRPE
certification statement is included in Section 7.0 of this IAP. The JAR will include specific
conclusions and recommendations regarding the integrity of the system components and use of
the system for management of waste materials. The IAR will specifically include a
recommendation for the frequency of future integrity assessments.

Specific Techno General Services Company (TGS) IQRPE Inspection reports will be issued to
document the following inspections, testing, evaluations, and analyses as they are completed:

Inspections and walk down reports
Non-destructive testing results evaluation
Level draw down leak testing results evaluation

Design analyses, evaluations, and calculations
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. Leak testing results evaluation

The contents of the above inspections, tests, and reports will be included as attachments to the
IAR (See Section 5.0). Periodic status reports will also be issued to track assessment progress
and budget, and will provide a record of the history of the integrity assessment.
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3.0 PROCESS DESCRIPTION

This section provides a description of the process flow, the subsystems associated with the
process, the characteristics of the wastes handled by each of the subsystems, and the
operating parameters for each of the subsystems. Most of the description, figures and tables
are taken from Permit No. WA7890008967, 1993 IAR and 1998 IAR. Section 3.1 describes the
242-A Evaporator System. Section 3.2 provides a description of the PC-5000 Transfer Line.

3.1 242-A Evaporator System

The following subsections describe the process flow, the subsystems associated with the
process, the characteristics of the wastes handled by each of the subsystems, and the
operating parameters for each of the subsystems associated with the 242-A Evaporator System.

3.1.1 Process Description

The 242-A Evaporator, located in the 200 East Area of the Hanford Site, separates the incoming
waste from the DST System into two aqueous streams. Also associated with the 242-A
Evaporator are utility waste streams such as cooling water and steam condensate, which are
not dangerous waste. A description of the waste processed by the 242-A Evaporator is
provided below.

The 242-A Evaporator process uses a conventional forced-circulation, vacuum evaporation
system to concentrate mixed waste solutions from the DST System tanks. The incoming stream
is separated by evaporation into two liquid streams: a concentrated slurry stream and a process
condensate stream. The slurry contains the majority of the radionuclide and inorganic
constituents. After the slurry is concentrated to the desired level, the slurry stream is pumped
back to the DST System and stored for further treatment. Vapor from the evaporation process
is condensed, producing process condensate, which is primarily water with trace amounts of
organic material and a greatly reduced concentration of radionuclides. The process condensate
is transferred to the LERF for storage and treatment. Vacuum for the evaporator vessel is
provided by two steam jet ejectors, producing a gaseous vessel vent exhaust. The

242-A Evaporator vessel vent stream is filtered and discharged through an exhaust stack. A
simplified process flow diagram for the 242-A Evaporator process is provided in Figure 3.1.

The evaporator process is shutdown when the desired endpoint concentration of the slurry is
met. Endpoints are established at the beginning of the campaign, based on the target specific
gravity of the waste, or allowable waste volume reduction (WVR) and defined operating limits. If
the evaporation rate cannot achieve the desired endpoint, slurry in the DST System serving as
the slurry receiver is transferred to the feed tank for one or more passes through

the 242-A Evaporator. At the end of each campaign, the 242-A Evaporator process equipment
is shutdown, emptied, flushed with raw water, and placed in a safe standby mode.
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Figure 3. 1 242-A Evaporator Simplified Process Flow Diagram
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The 242-A Evaporator process is controlled by the monitoring and control system (MCS). The
MCS computer monitors process parameters and controls the parameters where required.
Once the configuration parameters and other process control inputs are set, the MCS maintains
the process parameters within specified ranges by sending output signals that operate specific
pieces of equipment (e.g., control valves).

The 242-A Evaporator system is comprised of four subsystems as listed in Section 1.1
according to the function or process of each subsystem. Three of the subsystems associated
with the 242-A Evaporator are described in more detail below. Section 3.2 provides a separate
description of the PC-5000 Transfer Line subsystem as the fourth subsystem of the TSD unit.

3.1.1.1 Vapor-Liquid Separator Subsystem

The 242-A Evaporator process employs a conventional forced circulation, vacuum evaporation
system to concentrate the DST System waste solution. The major components of this system
include the reboiler, vapor-liquid separator, recirculation pump, recirculation loop, and slurry
system. The following subsections describe the vapor-liquid separator subsystem components.
Figure 3.2 is a simplified process flow diagram showing the major components of the vapor-
liquid separator subsystem.

Reboiler (E-A-1). Waste is heated as the waste passes through the reboiler before entering the
vapor-liquid separator. The reboiler is a vertical tube unit with steam on the shell-side and
process solution on the tube-side. The 364 tubes in the reboiler are enclosed in a 1.03-meter
(3.38-feet) outside diameter, 4.6-meter (15.09-feet) long stainless steef shell. Both the reboiler
shell and tubes are constructed of 304L stainless steel. The shell is 0.64 centimeter (0.25 inch)
thick and the tubes are 14-gauge steel. The reboiler is designed to distribute steam evenly and
to prevent tube damage from water droplets that may be present in the steam.

Vapor-Liquid Separator (C-A-1). Process solution from the reboiler enters the vapor liquid
separator (VLS) via the upper recirculation line. Some of the solution flashes into vapor, which
exits through a vapor line at the top of the VLS. The remaining solution (slurry) exits through
the recirculation line at the bottom.

The separator consists of a lower and upper section. The lower (fiquid) section is a stainless
steel shell 4.3 meters (4,11 feet) in diameter having an 85,200 to 94,600 liter (22,510 to 24,993
gallons) normal operating capacity (including recirculation loop and reboiler). The maximum
design capacity for storage is 103,000 liters (27,292 gallons). The upper (vapor) section is a
stainless steel shell 3.5 meters (11.48 feet) in diameter containing two deentrainment pads.
These wire mesh pads remove liquids and solids that entrain into the vapor section of the
vessel. Spray nozzles, using recycled process condensate or filtered raw water, wash collected
solids from the deentrainment pads and vessel walls. Both sections of the VLS are constructed
of 0.95-centimeter (0.374-inch) thick stainless steel. ‘

Page 17




Integrity Assessment Plan

RPP-PLAN-32530, Rev. 1

Figure 3. 2 242-A Evaporator Process Loop
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Operating parameters in the VLS are monitored to provide an indication of process data such as
slurry foaming, deentrainer flooding, or excessive vapor temperatures. Instrumentation also is
available to monitor the liquid levels in the vapor-liquid separator. Interlocks are activated when
high pressures or high- or low-liquid levels are detected, shutting down the evaporation process
and placing the TSD unit in a safe configuration.

The VLS and recirculation loop can be flushed to remove any residual solids from the system
and/or to reduce radiation levels. The most common flush solution is water, but dilute nitric or
citric acid solutions can also be used. All acidic flush solutions are chemically adjusted to meet
DST acceptance criteria before transfer to the DST System. Antifoam solution is added (at very
low flow rates - approximately 0.04 to 0.4 liters per minute (0.011 to 0.106 galions per minute} to
the vessel to prevent foaming. The antifoam solution is a noncorrosive, nonregulated silicone-
based solution that is compatible with the evaporator components.

Recirculation Pump. The stainless steel recirculation pump (P-B-1), is constructed as part of
the recirculation loop to the reboiler. The 28-inch (71.12 centimeter) diameter axial flow pump
has a design value of 53,000 liters per minute (14,000 gallons per minute) output with a 4.0 m
(13.2 feet) total dynamic head. The recirculation pump is designed to handle slurry up to

30 percent undissolved solids by volume at specific gravities up to 1.8. The recirculation pump
moves waste at high velocities through the reboiler to improve heat transfer, keep solids in
suspension, and reduce fouling of the heat transfer surfaces.

The recirculation pump is equipped with shaft seals with high-pressure recycled process
condensate (or water) introduced between the seals to prevent the waste solution from leaking
out of the system. Seal water pressure and flow are monitored and controlled to shut down the
recirculation pump if conditions are not adequate to prevent waste liquid from migrating into the
seal water. The used seal water is routed to the feed tank.

Recirculation Loop. The recirculation loop consists of a 71.12 centimeter (28 inch)} diameter
stainless steel pipe that connects the vapor-liquid separator to the recirculation pump and
reboiler. The lower loop runs from the bottom of the vapor-liquid separator to the recirculation
pump inlet. The upper loop connects the pump discharge to the reboiler and the reboiler to the
vapor-liquid separator. The feed line from the feed tank and the slurry line to underground
storage tanks are connected to the upper recirculation line.

Slurry System. The slurry system draws a portion of the concentrated waste from the upper
recirculation loop and transfers it to the DST System. The major components of the slurry
system are the siurry pump and the slurry transfer pipelines. Figure 3.3 shows a simplified flow
diagram of the slurry system. These components are described in the following paragraphs.

The slurry pump (P-B-2) is used to transfer slurry from the recirculation loop to the underground
storage tanks. The pump has a total dynamic head of 152m (500 feet) and is constructed of
304 L stainless steel. It is a single stage, horizontal, centrifugal pump driven by a variable
speed motor with a 121 to 416 liters per minute (32 to 110 gallons per minute) normal flow. The
slurry pump is designed to generate high pressures to alleviate the possibility of a transfer line
plugging. Interlocks control the operation of the slurry pump. The slurry pump (P-B-2) is
shutdown if any of the foliowing occur:

. Excessive pressure is detected in the slurry lines to 241-AW Tank Farm.

. A leak is detected in the slurry transfer lines secondary containment.
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Figure 3. 3 242-A Evaporator Slurry System
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A leak is detected in the 241-AW Tank Farm process pits where the transfer lines enter the
DST System.

The slurry pump uses a shaft seal with recycled process condensate (or water) and pressure
and flow controls similar to the system described above for the recirculation pump.

Transfer pipelines are 5.08-centimeter (2-inch) diameter, carbon steel encased lines which route
slurry to a designated underground DST within the 200 East Area. All transfer pipelines are
encased in a secondary containment pipe and equipped with leak detectors between the
primary and encasement piping. The pipelines are sloped to drain to the valve pit. The
detection of any leak automatically shuts off the slurry pump.

The flow rate of the slurry transfer to the DST System is monitored and a decrease in flow below
a specified value automatically will shut down the slurry pump (P-B-2) and initiate a line flush
with water. The objective of flushing the transfer line is to prevent settling of solids, which
precludes plugging the slurry transfer lines.

Samples can be taken from the slurry line when needed via a sampler (SAMP-F-2) that is
located near the feed sampler in the load-out and hot equipment storage room.

3.1.1.2 Condensate Collection Subsystem

The following section discusses the condensate collection tank subsystem. This equipment
collects process condensate via the condensers in the vacuum condenser system, filters the
condensate, and pumps the process condensate to LERF. Figure 3.4 provides a simplified
process flow diagram showing the major components of the process condensate collection
subsystem. The following major components make up the process condensate collection
subsystem:

. Vacuum condenser system
. Condensate collection tank (TK-C-100)
. Process condensate pump (P-C100)

. Condensate filters (F-C-1 and F-C-3)

. Process condensate radiation monitoring, sampling system and diversion system
(RC3)
. Seal pot
. Process condensate recycle system.
3.1.1.21 Vacuum Condenser System

Vapors removed from the vapor-liquid separator flow to a series of three condensers where the
vapors are condensed using raw water. Condensate drains to the condensate collection tank
(TK-C-100). The vacuum condenser system consists of the following major components:

. Primary condenser (E-C-1)

. Intercondenser (E-C-2)

. Aftercondenser (E-C-3)

. Steam jet ejectors (J-EC1-1 and J-EC2-1)
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Figure 3. 4 242-A Evaporator Condensate Collection System
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Figure 3.5 provides a simplified process flow diagram showing the major components of the
vacuum condenser system. These system components are discussed in the following sections.

Primary Condenser (E-C-1). Vapors drawn from the vapor-liquid separator flow through the
1.07 meter (3.5 feet) vapor line, into the E-C-1 condenser where the majority of the
condensation takes place. Noncondensed vapors exit to the intercondenser (E-C-2) while the
condensed vapors (process condensate) drain to the condensate collection tank (TK-C-100).
Cooling water passes through the cooling tubes and exits to Treated Effluent Disposal Facility
(TEDF).

The carbon steel condenser shell measures approximately 5.3 meters (17.4 feet) long and has
a 2.2-meter (7.2 feet) inside diameter. The condenser consists of 2,950 equally spaced carbon
steel tubes that are 3.6 meters (11.8 feet) long with a 1.9-centimeter (0.75 inches) outside
diameter.

Intercondenser (E-C-2). Noncondensed vapors from E-C-1 enter the intercondenser. The
vapor stream contacts the cooling tubes in the condenser where cooling water provides
additional condensation. The condensate drains to the condensate collection tank (TK-C-100).
Noncondensed vapors and used cooling water are routed to the aftercondenser.

The carbon steel intercondenser measures 2.2 meters (7.2 feet) long with a 0.39 meter (1.3
feet) inside diameter. This heat exchanger contains 144 tubes that are 1.7 meters (5.6 feet)
long with a 1.9-centimeter (0.75 inches) outside diameter.

Aftercondenser (E-C-3). Vapor discharged from the intercondenser enters the aftercondenser.
Cooling is supplied to the aftercondenser by the cooling water from the intercondenser.
Condensate is routed to the condensate collection tank (TK-C-100), while the noncondensed
vapors are filtered, monitored, and discharged to the atmosphere through the vessel ventitation
system. The cooling water is discharged to TEDF.

The carbon steel aftercondenser measures 2.3 meters (7.5 feet) long and has a 0.20-meter
(0.66 feet) inside diameter. This heat exchanger contains 45 tubes that are 1.8 meters (5.9
feet} long with a 1.9-centimeter (0.75 inches) outside diameter.

Steam Jet Ejectors. The vacuum that draws the vapors from C-A-1 into the condensers is
created by a two-stage steam jet ejector system. The first-stage jet gjector (J-EC1-1) maintains
a vacuum on the primary condenser, which in turn creates a vacuum on the vapor-liquid
separator. The ejector consists of a steam jet, pressure controller, and air bleed-in valve.

Steam and noncondensed vapors from the primary condenser are ejected from J-EC1-1 into the
intercondenser. The desired vacuum is obtained by controlling steam pressure and bleeding
ambient air as necessary into the vapor header through an air intake filter. The second-stage
jet ejector (J-EC2-1) creates the vacuum that moves vapors from the intercondenser through
the aftercondenser.

311.2.2 Condensate Collection Tank (TK-C-100)

Process condensate from the primary condenser, intercondenser, aftercondenser, and the
vessel ventilation system drain to the condensate collection tank (TK-C-100). The tank is 4.3
meters (14.1 feet) in diameter, 5.8 meters (19 feet) high, and is constructed of 0.79-centimeter
(0.31 inches)-thick stainless steel.
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Figure 3. 5 242-A Evaporator Vacuum Condenser System
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The tank has a maximum design capacity of 67,400 liters (17,805 gallons). Normal operating
volume is approximately 50 percent of the tank capacity. A carbon steel base supports the tank.
An agitator is installed but not used.

In the event of a tank overflow, the solution is routed through an overflow line to the drain
system, which returns waste to the feed tank (241-AW-1 02). Overflow occurs when the volume
exceeds about 60,600 liters (16,009 gallons). The overflow line is equipped with a liquid filled
trap to isolate the drain system from the tank.

Process feed samples are evaluated for the presence of a separate organic layer and process
controls are used to reduce the risk of the condensate collection tank to receive small amounts
of immiscible organics with the condensed waste. If detected, the organic layer is removed by
overfiowing tank TK-C-100 back to the feed tank 241-AW-102. The liquid level in the tank is
controlled well above the discharge pump intake point and a controlled overflow is conducted
upon completion of each processing cycle (campaign) to ensure that an organic layer does not
accumulate and cannot be pumped to LERF.

3.1.14.23 Process Condensate Pump. A pump (P-C100) moves the process condensate
from tank TK-C-100 through the condensate filter to LERF. The process condensate pump is a
centrifugal pump constructed of 3186 stainless steel.

3.1.1.24 Condensate Filters. After ieaving the condensate collection tank, the process
condensate is filtered to remove solids. The primary condensate filter (F-C-1) has a welded
steel housing. A second filter system (F-C-3), installed downstream is also used to filter the
process condensate that is routed to sampler SAMP-RC3-1. This system has a cast iron
housing. Both fiiters employ a filter material that is compatible with the process condensate.

3.1.1.25 Process Condensate Radiation Monitoring, Sampling and Diversion
System. The process condensate transferred to LERF is monitored continuousiy for radiation.
if radiation levels exceed established limits, an alarm is received and interlocks immediately
divert the stream back to the condensate collection tank (or the feed tank) and shut off the
process condensate pump. This ensures process condensate containing excessive
radionuclides due to an accidental carryover from the vapor-liquid separator is not transferred to
LERF.

3.1.1.2.6 Seal Pot. The condensate collection tank receives condensed liquids from the
vessel ventilation system. A seal pot collects the drainage before discharge into the condensate
collection tank and isolates the tank from the vessel ventilation system. The seal pot discharge
is a hazardous waste.

31.1.27 Process Condensate Recycle System

For waste minimization, a portion of the process condensate from tank TK-C-100 is recycled for
use as decontamination solution for the deentrainment pad sprays and seal water for the
recirculation pump (P-B-1) and slurry pump (P-B-2). Use of process condensate instead of raw
water results in approximately 10 percent reduction in waste volume generated during
continuous operation of the 242 - A Evaporator. Filtered raw water also is available as a backup
for sprays and seal water. A 2 -inch (5.1 centimeters) diameter carbon steel line, stainless
steel centrifugal pump (P-C106), and filters (F-C-5 and F-C-6) supply process condensate from
tank TK-C-100 to the pad sprays and pump seals. The filters are disposable cartridge filters in
carbon steel housings arranged in parallef with one filter in service while the other is in standby.
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3113 Building and Secondary Containment Subsystem

This section describes the 242-A Building secondary containment and transfer line containment
for the 242-A Evaporator.

3.1.1.3.1 242-A Building Secondary Containment

The 242-A Building serves as a secondary containment vault for the vapor-liquid separator
(C-A-1), condensate collection tank (TK-C-100), and ancillary equipment used for transferring
mixed waste at the 242-A Evaporator. The concrete for the operating area was poured to form
a monolithic structure. Where needed, joints in the concrete were fabricated with preformed
filler conforming to the standards of the American Society of Testing and Materials. Joint filler is
sealed with a polysulfide sealant per the requirements of the construction specifications (Vitro
1874).

Before restart in 1994, a new acrylic special protective coating was applied to the concrete in
the pump, evaporator, and condenser rooms. The coating meets the requirements of the
construction specifications (Vitro 1974), including resistance to very high radiations doses,
temperatures of 77°C (171°F), and spills of 25 percent caustic solution.

The following six rooms contain equipment used to process or store mixed waste:

. Pump room

. Evaporator room

. Condenser room

U Load out room (used for temporary storage of mixed waste)
. Hot equipment storage room.

Pump Room. The pump room secondary containment walls are 0.38 to 0.56-meter (1.25 to
1.84-feet) thick reinforced concrete. The secondary containment floor is 0.51-meter (1.67-feet)
thick reinforced concrete. The pump room floor is lined with 0.64-centimeter (0.25-inch)
stainless steel and the concrete walls and ceiling cover blocks are painted with a special
protective coating. The pump room contains pipe jumpers used to transport feed and slurry
solutions between the vapor-liquid separator and the DST System, and the process recirculation
loop, recirculation pump (P-B-1), and slurry pump (P-B-2).

Leaks in the pump room collect in the pump room sump, a 1.5-meter (4.9-feet) by 1.5-meter
(4.9-feet) by 1.8-meter (5.9 feet) deep sump with a 0.64-centimeter (0.25-inch) stainless steel
liner. The pump room sump collects spills from various sources for transfer to the feed tank,
241-AW-102. Figure 3.6 provides a simplified process flow schematic of sources, which drain to
the pump room sump. Drainage to the sump includes:

. Loadout rcom floor drain

. Hot equipment storage room floor drain

. Leaks to the pump room floor from equipment in the pump room
. Evaporator room floor drain

. Raw water backflow preventer drain.
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Figure 3. 6 242-A Evaporator Drain System
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Solution in the pump room sump is transferred to the feed tank (241-AW-102) using a steam jet.
A 25.4-centimeter (10-inch) secondary containment overflow line is provided for draining large
volumes of solution should a catastrophic tank failure occur. Because the overflow line provides
a direct path between the air space of tank 241-AW-102 and the pump room, a minimum level
of water must be maintained in the sump to prevent cross ventilation. A leak into the pump
room sump would be detected by a rise in the sump level. Instrumentation provides alarms on
high sump level.

The recirculation and slurry pumps in the pump room are equipped with mechanical seals
having pressurized water introduced between the seals. The seal water is maintained at a
pressure that exceeds the process pressure at the seal to ensure water leaks into the process
solution, but waste solution does not leak out. Water from seal leakage is collected in funnels in
the pump room and routed to feed tank 241-AW-102 via the 10-inch (25.4-centimeter) overflow
line described previously.

Evaporator Room. The evaporator room secondary containment walls are 0.56 meter
(1.84-feet} thick reinforced concrete. The secondary containment floor is 0.51 meter (1.67 feet)
thick reinforced concrete. The evaporator room contains the vapor-liquid separator vessel
(C-A-1), part of the recirculation loop, the reboiler, the 1.07 meter (3.5 feet) vapor line, and line
used to empty the vapor-liquid separator to feed tank 241-AW-102.

l.eaks in the evaporator room flow to a floor drain that routes through a 3-inch (7.62- centimeter)
line to the pump room sump. A leak in the evaporator room would be detected by a rise in the
pump room sump level. The floor of the evaporator room and a portion of the pump room floor
are 3.0 meters (9.84 feet) below grade to contain the entire contents of the vapor-liquid
separator, reboiler, and recirculation loop in the event of a catastrophic failure. The floor and
walls of the evaporator room up to an elevation of 1.8 meters (5.9 feet) are painted with a
special protective coating.

Condenser Room. The condenser room secondary containment walls are 0.36- to 0.56-meter
(1.18 to 1.84-feet) thick reinforced concrete. The secondary containment floor is 0.51 meter
(1.67 feet) thick reinforced concrete. The condenser room contains all the components of the
process condensate system described in Section 3.1.2.2 (refer Figure 3.3), including tank
TK-C-100.

Leaks in the condenser room flow to two floor drains that join and route through a 6-inch
(15.24-centimeter) line to feed tank 241-AW-102. Leaks in the condenser room are detected by
the following:

. Unexpected changes in liquid level in tank TK-C-100. Instrumentation is provided to
monitor liquid level in the tank, including high- and low-level alarms.

. Daily visual inspections of process condensate system components and piping.

The fioor and walls of the condenser room up to an elevation of 1.2 meters (3.94 feet) are
painted with a special protective coating. :

Load out and Hot Equipment Storage Rooms. The load out and hot equipment storage
rooms secondary containment walls are 0.30- to 0.56-meter (0.98- to 1.84-feet) thick reinforced
concrete. The secondary containment floors are 0.15-meter (0.49-feet) thick reinforced
concrete. The room contains two recirculation lines and samplers used

Page 28




Integrity Assessment Plan RPP-PLAN-32530, Rev. 1

to sample the feed and slurry streams. The lines and samplers are located in a shielded
enclosure adjacent to the pump room walll.

The load out and hot equipment storage room contains two sumps: the drain sump and
decontamination sump. The sumps are 0.91 meter (2.99 feet) in diameter, about 1.2 meters
(3.94 feet) deep, and lined with stainless steel. Both sumps drain via a 7.62 centimeter (3-inch)
drain line to the pump room sump. The sumps, floor, and walls of the load out and hot
equipment storage room up to an elevation of 3.8 meters (12.47 feet) are painted with a special
protective coating.

Leaks in the sampler piping, flow into two drains in the sample enclosure, which drain via a

5.1 centimeter (2 inch) line to the decontamination sump, which drains to the pump room sump.
Leaks in the sampler piping are detected by leak detectors in the sampler enclosures or a rise in
the pump room sump level.

242-A Building Drain Lines. Figure 3.6 provides a simplified process flow schematic of
sources routed to the 242-A Building drain lines. The 242-A Evaporator System RCRA Permit
unit boundary includes these lines up unti) they exit the 242-A Building. At this point, the lines
are considered DST system components. Four lines serve to drain the 242-A Building and
equipment to feed tank 241-AW-102:

. Pump room sump drain line (DR-334). a 25.4 centimeter (10-inch) carbon steel line
that transfers process condensate overflow/diverted liquids and empty-out of the
pump room sump to the feed tank

) Vapor-liquid separator vessel drain line (DR-335): a 25.4 centimeter (10 inch)
carbon steel line that allows gravity drain of the vessel to the feed tank

. Condenser room drain line (DR-343): a 15.24 centimeter (6-inch) carbon steel line
that drains potential leakage from the condenser room

. Diverted process condensate drain line (DR-338): process condensate liquid drains
through DR-338 into sump drain line (DR-334) which drains to 241-AW-102

The four lines are sloped to drain about 170 meters (558 feet) to feed tank 241-AW-102 via the
drain pit (241-AW-02D). Although WAC 173-303-640(1)(c) exempts systems that serve as
secondary containment from requiring secondary containment, drain lines DR-334, DR-335, and
DR-338 have outer encasement piping.

The drain lines are connected to a cathodic protection system to prevent external corrosion from
contact with the soil. The cathodic protection system consists of:

. A rectifier that converts supplied alternating current voltage to an adjustable direct
current voltage

. Numerous anodes buried near the underground piping and connected to the rectifier.

. Return wiring that connects the piping to the rectifier, compieting the circuit.
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Figure 3. 7 Plan View Evaporator Condensate Transfer Piping Route
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The rectifiers are inspected to assure component degradation has not occurred. Test stations
along the system are checked annually to verify 0.85 volt is maintained on the system, as
required by the National Association of Corrosion Engineers.

Further detail regarding design and construction of DR-334,-335,-338 and -343 is provided in
DOE/RL-90-39 (U.S. DOE 2005). Further detail regarding the design, operation, maintenance,
and inspection of the cathodic protect system for these lines are also provided in DOE/RL-90-
39.

3.1.1.3.2 Transfer Line Containment

This section describes the secondary containment and leak detection systems for transfer lines
between the DST System and the 242-A Evaporator. The 242-A TSD boundary for lines
running between 242A and the DST System ends at exterior wall of 242-A building. At this
point, these lines (e.g., feed line piping [SN-269 and SN-270] and slurry line piping [SL-167and
SL-168] are DST System components. The lines SN-269 and SL-168 are not currently in use
(i.e., not physically connected to the 242-A Evaporator TSD unit) and may not be available for
use due to RCRA compliance status. For further details regarding SN-269 and SL-167, refer to
DOE/RL-90-39 (U.S.DOE 2005).

Feed Line Piping. The feed line (SN-269) consists of 7.62 centimeter (3 inch) transfer piping
within a 6-inch (15.24 centimeter) secondary containment encasement piping. Both the transfer
and encasement pipes are constructed of Schedule 40 carbon steel. The lines run below grade
about 120 meters (394 feet) from pump pit 241-AW-02E (above feed tank 241-AW-102) to

the 242-A Building.

To detect transfer-piping failures, leak detector risers equipped with conductivity probes are
installed on the encasement lines. The transfer piping and encasements are sloped towards the
conductivity probe, which, on leak detection, annunciates an alarm in the 242-A Evaporator
control room. A valve in the pump pit (241-AW-02E) can be opened to drain solution from the
encasement pipe into the pit, which drains to feed tank 241-AW-102.

Slurry Line Piping. The slurry pump (P-B-2) transfers solution through the transfer line
(5L-167) for transfer to valve pit 241-AW-B (standard configuration). Slurry solution can be
routed via double-encased piping from these valve pits to any designated DST slurry receiver.
Both slurry transfer lines consist of 5.1-centimeter (2 inch) transfer piping within a
10.2-centimeter (4-inch) secondary containment encasement piping. Both the transfer and
encasement pipes are constructed of Schedule 40 carbon steel. The lines run below grade
about 73 meters (240 feet) between the 242-A Building and the valve pits.

These slurry lines contain leak detector risers and conductivity probes similar to the feed line
piping.
3.1.2 Waste Characteristics

The waste processed at the 242-A Evaporator is classified as a mixed waste because it
contains radioactive components and is a dangerous waste. The concentrated slurry produced
by the evaporation process is also a mixed waste because it contains the same mixed waste
constituents as the waste feed.

Analysis of utility streams which do not contact mixed waste solutions, such as cooling water
and steam condensate, are conducted per the requirements of the 200 Area
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TEDF, which receives these streams. These analyses are not discussed in this plan because
these streams are not dangerous waste under WAC 173-303.

The only waste stream processed at the 242-A Evaporator is the DST System waste stream,
which consists of mixed waste received from various Hanford Site activities. The mixed waste
is a radioactive aqueous solution containing dissolved inorganic saits such as sodium,
potassium, aluminum, hydroxides, nitrates, and nitrites. The mixed waste in some tanks has
detectable levels of heavy metais such as lead, chromium, and cadmium. The radionuclide
content includes fission products such as the Sr-90 and Cs-137, and actinide series elements
such as uranium and plutonium. Small quantities of ammonia and organics, such as acetone,
butanol, and tri-butyl phosphate, could also be present. Waste received in the DST System has
been chemically adjusted to ensure the waste is compatible with materiats used for construction
of the waste tanks and the 242-A Evaporator. The consistency of the waste in the DST System
ranges from liquid supernate to thick sludge. Waste fed to the 242-A Evaporator is supernate
taken from the DST System in accordance with the Permit WA 7890008967, Chapter 3, Waste
Analysis Plan; the sludge is not processed through the 242-A Evaporator.

The slurry is an aqueous solution containing the same components as the feed stream with
increased concentrations. Most of the volatile constituents are evaporated and transferred to
the process condensate. The waste characteristics of the process condensate generated at the
242-A Evaporator TSD unit is presented in Section 3.2.1.

Tables 3.1 and 3.2 present the chemical composition of evaporator feed and concentrated slurry
(LMHC, 1998b). Table 3.3 presents 242-Evaporator Bulk Chemistry Solutions (LMHC, 1998b).

The next evaporator campaign is scheduled for 2007. Waste feed is analyzed prior to the
campaign in accordance with waste analysis plan (WAP) and RCRA requirements. The slurry is
sampled during the campaign for process control purposes. During this campaign, the next
RCRA sampling of the waste feed and concentrated slurry at the 242-A Evaporator will be
performed to confirm the characterization is correct. Sampling and analysis of waste feed and
slurry at the 242-A Evaporator is included in the TSD unit Permit WA 7890008967, Part Il
Operating Unit 4, Chapter 3, Waste Analysis Plan (Ecology 2004b).

3.1.3 Operating Parameters

Operating parameters for the 242-A Evaporator include the flow rate, pressure, and temperature
ranges and limits for the system. These parameters are listed in Table 3.4 from 1998 IAR
(LMHC, 1998b). Each evaporator campaign has different operating conditions and the
conditions during past campaigns may not be representative of future campaigns due to
changing contents of the double shell tanks. Data will be gathered during the examination of
the system acquiring past reports called “Process Control Plans and Post Run documents” as
well as future plans to provide the current information on the operating parameters of the 242-A
Evaporator TSD unit.

Operating parameters in the vapor-liquid separator are monitored to provide an indication of
process problems such as slurry foaming, deentrainer flooding, or excessive vapor
temperatures. Instrumentation also is available to monitor the liquid levels in the vapor-liquid
separator. Interlocks are activated when high pressures or high- or low-liquid levels are
detected, shutting down the evaporation process and placing the TSD unit in a safe
configuration.
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3.2 PC-5000 Transfer Line Subsystem

The following subsections provide the process description, system description, secondary
containment, waste characteristics, and operating parameters associated with the PC-5000
transfer line subsystem.

3.21 Process Description

The PC-5000 Process Condensate Transfer Line receives the condensed water vapors
(process condensate) from the condensate collection tank (TK-C-100). The process
condensate drains into the condensate collection tank and is transferred to the LERF. The
process condensate transferred to LERF is monitored continuously for flow, solids, and radiation
per HNF 3395 (ICP) and HNF 3172 (WAR). In addition to radiation monitoring, the process
condensate is monitored for separable organic layer in condensate collection tank (TK-C-100),
and is manually sampled and analyzed to confirm RCRA permit requirements are met as per
Permit WA 7890008967, Part Ill Operating Unit 4, Chapter 3, Waste Analysis Plan (Ecology
2004a). If radiation levels exceed established limits, an alarm is received and interlocks
immediately divert the stream back to the condensate collection tank (or the feed tank) and shut
off the process condensate pump. This ensures process condensate containing excessive
radionuclides due to an accidental carryover from the vapor-liquid separator is not transferred to
LERF.

3.2.2 System Description

The process condensate transfer line (PC-5000) from the 242-A Evaporator is centrifugally cast,
fiberglass-reinforced epoxy thermoset resin pressure pipe fabricated to meet the requirements
of ASME D2997 (ASME 1989). The 7.6-centimeter (3-inch) carrier piping is centered and
supported within 15.2-centimeter (6 -inch) containment piping. Pipe supports are fabricated of
the same material as the pipe, and meet the strength requirements of ANSI B31.3 (ANS| 1987)
for dead weight and seismic loads. Drawing H-2-79604 provides details of the piping from the
242-A Evaporator to LERF (Attachment A).

This IAP includes the portion of the PC-5000 line leaving the 242-A Evaporator TSD unit to the
fence line of LERF. Figure 3.7 shows the plan view of the PC-5000 Transfer Line (WHC,
1993c).

An integrity assessment for PC-5000 was performed, including a hydrostatic leak/pressure test
at 10.5 kilograms per square centimeter gauge (150 pounds per square inch). A statement by
an Independent, Qualified, Registered Professional Engineer attesting to the integrity of the
piping system is included in Integrity Assessment Report for the 242-A Evaporafor/LERF Waste
Transfer Piping, Project W105 (WHC 1993c), along with the results of the leak/pressure test.

3.2.3 Secondary Containment and Release Detection for PC-5000 Transfer Line

This section describes the secondary containment and leak detection systems for PC-5000
transfer line from 242-A Evaporator to LERF. The 242-A TSD unit boundary includes PC-5000
up to the LERF fence line.

The PC-5000 transfer line piping system is a double-containment system. An inner pipe
(primary containment) is 3-inch (7.6-centimeter) diameter and carries the 242-A Evaporator
process condensate stream and the 6-inch (15.2-centimeter) diameter outer pipe provides
secondary containment in the event there is a failure of the inner pipe.

Single-point electronic leak detection elements are installed along the transfer line at 305 meter
(1000 feet) intervals. The leak detection elements are located in the bottom of specially
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designed test risers. Each sensor element empioys a conductivity sensor, which is connected
to a cable leading back to the 242-A Evaporator control room. If a leak develops in the carrier
pipe, fluid will travel down the exterior surface of the carrier pipe or the interior of the
containment pipe. As moisture contacts a sensor unit, the alarm sounds in the

242-A Evaporator and/or the ETF control room and the zone of the leak is indicated on the
digital display. The pump located in the 242-A Evaporator is shut down, stopping the flow of
aqueous waste through the transfer line. A low-volume air purge of the annulus between the
carrier pipe and the containment pipe is provided to prevent condensation buildup and minimize
false alarms by the leak detection elements.

Prior to each campaign attempts are made to operate the PC-5000 line automated leak
detection system. Although continued attempts to maintain the automated system are made,
the system has a history of false alarms. Alternative leak detection (visual inspection at the
LERF end of the line) has been utilized since 2003.

3.2.4 Waste Characteristics

The 242-A Evaporator process condensate contains the volatile constituents of the waste and
trace quantities of inorganic materials and radionuclides. Table 3.6 presents the waste
(effluent) characteristics of the process condensate (WHC 1993c). The waste stream is
classified as a Washington State Dangerous Waste (Ecology 2004a).

The next evaporator campaign is scheduled for 2007. During this campaign, the next RCRA
sampling of process condensate at the 242-A Evaporator will be performed to confirm the
characterization is correct. RCRA sampling of process condensate transferred to the LERF can
be performed either at the 242-A Evaporator or at LERF. A discussion of process condensate
sampling at the 242-A Evaporator is included in the TSD unit Permit WA 7890008967, Chapter
3, Waste Analysis Plan (Ecology 2004a), while discussion of process condensate sampling at
LERF is included in the LERF RCRA Permit WA 7890008967, Part Ill, Liquid Effluent Retention
Facility and 200 Area Effluent Treatment Facility (Ecology 2004b).

3.2.5 Operating Parameters

Operating parameters for the PC-5000 Process Condensate Transfer Line include the flow rate,
pressure, and temperature ranges and limits for the system. The inner pipe (primary
containment) is designed for 100 pounds per square inch (psi) (7 kilogram per square
centimeter) operating pressure; the outer pipe (secondary containment) is designed for 60 psi
(4.2 kilogram per square centimeter) operating pressure. The maximum operating temperature
is 120 F.

The pipeline system is designed to ensure that no pressure surges or “water hammer” will take
place during the operation of the pipeline.
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Table 3. 1 Chemical Composition of Evaporator Feed

. COMPOUND - - MAX]MUMCONCENTRATION(M)

NaOH 3.9

NaNO; 2.8

N8N02 1.8

NaA|02 1.8

NaCOs, 0.7

Na,SO, 0.2

N33P04 0.5

NHz 0.11

NaF 0.07

Table 3. 2 Chemical Composition of Concentrated Slurry

_ cowowo [ waxwumconcenTRaTON®)

NaOH 5.5

NaNO; 5.0

NaNO, 2.5

NaA10, 2.5

NaCO, 12

Na,SO4 0.3

Na;PO, 0.1

NH3 0.15

NaF 0.6
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Table 3. 3 242-A Evaporator Bulk Chemistry Solutions

| Evaporator

* Double Shell |

Description | Units Process | Cooling | Steam

L e Feed | SluryFeed | Condensate | Water | Condensate
pH -- 13.0 13.0 10.0 6.2 8.0
TOC mg/L 3.3 E+03 4.6 E+03 2.6 E+02 1.7 E+00 1.1 E+00
TDS mg/L 0.0 E+00 0.0 E+00 3.4 E-01 0.0 E+00 7.6 E+01
Alpha uCi/ML 0.0 E+00 2.9 E+11 5.7 E-11 8.1 E-10 6.5 E-10
Beta uCi/ML 0.0 E+00 3.5 E-10 6.8 E-13 1.0 E-08 00 E+00
ALO, mg/L 2.2 E+04 3.2 E+04 4.1 E+01 00 E+00 00 E+00
NH," mg/L 9.3 E-02 1.3 E+02 2.3 E+03 00 E+00 6.3 E-02
Barium mg/L 9.8 E+00 1.4 E+01 3.0 E-02 3.0 E-02 3.1 E-02
Baron mg/L 1.2 E+01 1.7 E£01 3.5 E-02 0.0 E+00 1.8 E-02
Calcium mg/L 5.1 E+01 7.3 E+01 1.9 E+01 1.9 E+01 1.9 E+01
Cadmium mg/L 1.1 E+01 1.6 E+01 3.1 E-02 2.0E-03 0.0 E+00
CO; mg/L 8.7 E+03 1.2 E+04 2.4 E+01 0.0 E+00 0.0 E+00
CL- mga/L 4.5 E.+03 6.4 E+03 2.4 E+01 7.8 E-01 1.1 E+00
Chromium mg/L 4.2 E+02 6.0 E+02 3.4 E-02 1.0 E-02 0.0 E+00
Copper mg/L 4.8 E+00 6.9 E+00 1.5 E-02 7.3 E-02 1.1 E-02
CN mg/L 3.4 E+01 4.8 E+01 9.5 E-02 0.0 E+00 0.0 E+00
F mg/L 2.1 E+02 3.9 E+02 4.3 E-02 0.0 E+00 1.3 E-01
Iron mg/L 2.8 E+01 3.9 E+01 8.5 E-02 1.0 E-01 8.4 E-02
H> mg/L 1.6 E-11 1.7 E-11 2.0 E-11 0.0 E+00 0.0 E+00
OH mg/L 4.9 E+04 7.0 E+04 1.4 E+02 0.0 E+00 0.0 E+00
Lead mg/L 5.1 E+01 7.0 E+01 4.6 E+00 1.3 E-02 5.5 E-05
Magnesium mg/L 2.0 E+01 2.9 E+01 4.6 E-01 4.3 E+00 4.5 E+00
Manganese mg/L 2.0 E+01 2.9 ExU1 5.8 E-02 1.1 E-02 1.4 E-02
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 Description | Units | Evaporator | Double Shell | Process | Cooling | Steam

| | Feed | ShmyFeed | Condonsae | Waler | Condonsale
Mercury mg/L 5.6 E+00 8.0 E+00 1.6 E-02 0.0 E+00 1.1 E-04
Molybdenum mg/L 4.2 E+01 6.0 E+01 1.2 E-01 0.0 E+00 0.0 E+00
Nickel mg/L 2.8 E+01 4.0 E+01 7.9 E-02 1.1 E-02 0.0 E+00
NO; mg/L 1.2 E+05 1.8 E+05 6.1 E+01 1.2 E+00 5.5 E-01
NO, mg/L 6.0 E+04 8.6 E+04 7.0E+01 0.0 E+00 0.0 E+00
PO, mg/L 3.7 E+03 5.3 E+03 1.0 E+01 0.0 E+00 0.0 E+00
Phosphorus mg/L 3.4 E+03 4.9 E+03 9.6 E+00 0.0 E+00 0.0 E+00
Potassium mg/L 1.3 E+04 1.8 E+04 1.0 E+01 8.0 E-01 7.5 E-01
Silicon mg/L 1.3 E¥Q2 1.9 E+02 5.9 E-01 0.0 E+00 2.5 E+00
Sodium mg/L 1.7 E+05 2.4 E+05 1.6 E+01 2.3 E+01 2.2 E+00
SO, mg/L 2.0 E+03 29 E+03 5.0 E+00 1.0 E+01 1.0 E+01
Tungsten mg/L 1.5 E+02 2.1 E+02 4.1 E-01 0.0 E+00 0.0 E+00
Uranium mg/L 5.3 E+01 1.5 E+01 1.5 E-01 6.4 E-04 52 E-04
Zinc mg/L 34 E+1 4.8 E+01 9.6 E-02 4.8 E-02 1.9 E-02
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----- - COMPONENT  PRESSURE/FLOW |  TEMPERATURE
C-A-1 Evaporator
Vapor Section <0.8 psia (0.06 kg/cm?) 120
Lower Circulation Pipe 14,000 gpm 200
(53,000 liter/min)
E-A-1 Reboiler
Tube Side (Waste) 14,000 gpm 200
Shell Side (Steam) (53,000 liter/min) 250
29.7 psia (2.08 kg/cm?)
E-C-1 Primary Condenser 3,500 gpm
Tube Side (Cooling Water) (13,249 liter/min) 2
Shell Side (Waste Vapor) 0.8 psia (0.06 kg/cm?) 95
E-C-2 Intercondenser
Tube Side (Cooling Water) 150 gpm (568 liter/min) 72
Shell Side (Waste Vapor) 1.0 psia (0.07 kg/cm?) 150
E-C-3 Aftercondenser
Tube Side (Cooling Water) 150 gpm (568 liter/min) 95
Shell Side (Waste Vapor) 14.0 psia (1.0 kg/cm?) 170
TK-C-100 Condensate Catch Tank 14.0 psia (1.0 kg/cm?) 151
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Table 3. 5 Letter Certifying Compatibility of Piping Materials with Dangerous Wastes and
Dangerous Wastes List I —
WHC-5D-WM-ER-112
REVISION O
¢ 05-21-1893 16:31 BOR3IB57473 FIBERCAST. SAND SPRINGS F.01,01

Flbaresst Campany

P.O. Box 283

Band Springs, Okliehoma 740830988
{218) 245-8881 Talex 45-7403

iJ

Fibercast:

May 21, 1993

KAISER ENGINEERING HANFORD COMPANY
P. 0. Box BB88

Richland, WA 99352

Attention: Ms. Punny Harvey
Gentlemen:

SUBJECT: Your Inquiry No. K51874-22

We cercify that the epoxy piping we supplied Esr this project is
compatible for uss with the chemicals liated in ECN 251.

We do not expect the concentrations of the chemicals Iieced in
ECN 251 to damage tha piping.

Very truly yours,

L oA ik

R. A. Sparks
Ganeral Manager and
Vice President, Quality Assurance

RAS/td

cet David M. Meshan
Carl E. Martin

4, .E.M«fu 261 updotell fhe
iy &

. -los- Pl ey (o
nv»dfktt JLJ&M A ;ﬂ~t ' - =11L£l»ih, D
(WHC~ SB -WIi0S ~F <001y, ReV(r)). ([?_w_g, KaRwosk:

*¥ ECcN as!) -
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Table 3. 6 Effluent Characterization Data 242-A Evaporator PC

Flow gal/min 60 75
Annual Flow (Mgallyr) 20

Temperature (°C) 279 39
Conductivity (us) 304 590
pH 10.1 11.3
Ignitability (°F)

TOC 42,024 218,415 4,920,000
TOX (as Cl) ppb

TDS ppb 2700
Aluminum ppb 1295 1330 4992
Ammonium ppb 482,511 511,344 9,350,000
Ammonia ppb

Barium ppb 6.8 7.2 8
Boron ppb 65 97 151
Calcium ppb 2600 2800 8300
Carbonate ppb 98000 104,347 750,000
Chloride ppb 1000 1200 2300
Chromium ppb b2 66 156
Copper ppb 60 67 127
Cyanide ppb

Fluoride ppb 874 971 12273
Iron ppb 112 131 503
Magnesium ppb 122 153 3670
Manganese ppb 5

Mercury ppb 0.3 0.31 0.69
Phosphorus ppb 1177 1336 6195
Nickel ppb 14 15 17
Nitrate ppb 2800 2292 5000
Potassium ppb 5944 6495 19238
Silicon ppb 15,616 24,252 985,819
Sodium ppb 3586 4469 51,497
Sulfate ppb 2600 2800 13000
Sulfide ppb 36000 66,000 66,000
Uranium ppb

Vanadium ppb 6.3 6.7 7
Zinc ppb

Acetone ppb 980 1000 5100
Benzyl alcohol ppb 13 14 18
Benzaldehyde ppb 23

2-Butoxyethanol ppb 380 400 920
Butoxyethanol ppb

1-Butanol ppb 9800 11,000 88,000
2-Butanone ppb 51 53 120
Butoxyglycol ppb 280 290 810
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Butoxydiglycol ppb 19 44 27
Butoxytriethylenglycol ppb 35

Butylated hydroxyltoluene ppb

Butoxyaldehyde ppb 56 62 230
Chloroform ppb 14 14 27
Caprole acid ppb 70

3,5-di-methylpyridine ppb 21 23 24
Dimethylnitrosaline ppb 57

Dibutylphosphate ppb

Dodecane ppb 43 52 46
Ethoxy triethyleneglycol ppb 99 120 150
Ethyl alcohol ppb 2

Hexadecane ppb 17

Heptadecane ppb 18

Methoxydiglycol ppb 40 52 52
Methoxytriglycol ppb 220 370 370
Methylene chloride ppb 120 140 180
Methyl n-propyl ketone ppb 9.3 9.7 12
Methyl n-butyl ketone ppb 13 14 79
Methyl isobutyl ketone ppb 11 14 68
2-Methyl-nonane ppb 16 17 17
Pentadecane ppb 20

Phenol ppb 33

2-Propanol ppb 22 24 39
Pyridine ppb 550

Tetradecane ppb 76 83 440
Tetrahydrofuran ppb a7 39 170
Tributyl phosphate ppb 3900 4100 21,000
1,1,1-trichloroethane ppb 5

Tridecane ppb 70 {7 350
Triglyme ppb 90

Undecana ppb

Unknown

Unknown — alphatic HC

Unknown ester

Unknown ester

Alpha pCi/L 160 350 750
Beta pCi/L 4600 6000 74,000
g pCi/L 520 760 8100
%Ry pCi/L 10500 11,080 17,800
1%Ru pCi/L

i v pCi/L

Blce pCi/L 440 540 2600
"“Pm pCi/L 1300 1600 4100
Uranium (gross) pCi/L 20 33 140
3H pCi/L 5,600,000 | 6,300,000 | 24,000,000
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v pCill

S pCill

Hpy pCill

“%Pu pCi/L | 0.00037 | 0.00068 0.0024

"3sn pCill 540 770 2500

PEy pCi/L 1400 na 1400
Notes:

1. Abbreviations:

Mgal = millions of gallons ppb = parts per billion

°C = degrees Celsius mS = Mictrosiemen

gal/min = gallons per minute SU = Standard pH units

TDS = total dissolved solids TOC = total organic carbon
pCi/L = picocuries per liter Mgal/yr = million gallons per year

Source: WHC 1993c.
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4.0 DESIGN AND OPERATING INFORMATION

The following subsections describe the design and operating information for the 242-A
Evaporator and PC-5000 Transfer Line.

4.1 242-A Evaporator System

The following subsections describe the design codes and standards that the system was
designed to; the original basis of design; structural support features of the system; existing
waste compatibility information; existing pressure contro! information; existing secondary
containment features; ancillary equipment associated with each subsystem; existing corrosion
protection measures; and ongoing inspection activities.

4.1.1 Design Codes and Standards

Design codes and standards for the construction of the 242-A Evaporator System were included
in the original design specifications from RHO-SD-WM-T1-003, Rev. 0, 1972 (LMHC 1998b).
The principal design standards in the original design included the following:

. ASME Section VIlI, Division 1 (1972)
. Uniform Building Code (1972}
. Hanford Plant Standard “M” piping codes

Design loads were established by Hanford Plant Standard, SDC-4.1 (U.S. DOE 1989). Table 4-
1 includes a complete list of the design standards and design criteria included in the original
specifications. Also included in Table 4.2 is a listing of the specific “M” piping codes used on the
project. These design codes and standards will be reviewed during the integrity assessment to
determine if there have been any significant changes to the referenced codes and standards
that might affect the integrity of the system.

4.1.2 Basis of Design

Construction of the 242-A Evaporator System was completed in 1977. The TSD unit’s original
design life was ten years. The TK-C-100 Condensate Collection Tank was fabricated in 1951
as part of another project but was never used. The tank was upgraded in 1977 to be consistent
with the 242-A Evaporator System design standards and installed in the 242-A TSD unit. As a
result of Project B-534 (LMHC, 1998b), some TSD unit components were upgraded or replaced.
These components were:

. E-C-1 Primary Condenser 1990
. P-B-1 Pump 1990
) P-B-2 Bottom Pump 1990
. Miscellaneous Process Piping 1990

Other major upgrades completed since 1990 were:
o Replacement of E-C-2 and E-C-3 in 2004
o Removal of lon Exchange Column in 2003

The components upgraded in 1990 were evaluated in the 1993 IAR. Section 4.1 of the 1993
IAR states that Design Standards were considered as part of the assessment and a letter report
included in the Data Package (WHC 1993b). The 1998 IAR (LMHC 1998b) states that “The
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review and evaluation of the codes and standards performed for the 1993 IAR is sufficient for
this report”.

The 1993 IAR did not involve structural analysis for many of the waste stream system
components (WHC-1993b). The report stated that most of the components were ASME Code
stamped, thereby testifying that these items have been designed to Code requirements.
However, documentation has not been located which verifies the adequacy of the waste piping
from anchor to anchor under seismic loading conditions. This report requires visual inspection
of waste stream piping system supports, within the scope of this report, to ensure no evidence
or signs of deterioration, corrosion or cracking.

Since it has been approximately 13 years since the codes and standards have been evaluated,
this integrity assessment will compare the codes and standards to the current design standards
if any changes occurred since 1993. The comparison will identify differences (if any) in the
current codes and standards that potentially impact the physical requirements of a Dangerous
Waste subsystem. The Design Standards evaluation will evaluate operational loads against
allowable loads to verify the TSD unit is operating within design standards. Off-normal reports
will be included in the Design Standards evaluation.

The Dangerous Waste subsystem components will be evaluated to determine age in calendar
years and in hours of operation. Operating Contractor records will be reviewed to identify
components that have been replaced since that last IAR. The age and hours of operation for
the components will be instrumental in developing corrosion rates of components based on
ultrasonic thickness comparisons with the past two integrity assessments. Table 4-3 provides
comparison of the two sets of UT data collected in 1993 and 1998 integrity assessment with the
standards for the evaporator/reboiler loop, condensate collection tank, and process condensate
condensers. Table 6.1 and Figures 6.3 through 6.7, 6.12, 6.15, 6.19, and 6.20 provide the UT
testing locations for the measurement of wall thicknesses for the vapor liquid separator
subsystem. Table 6.1 and Figures 6.8 through 6.11, 6.13, 6.14, 6.15, and 6.16 through 6.18
provide the UT testing locations for the measurement of wall thickness for condensate collection
subsystem. This information wili also be used in developing a schedule for conducting the next
integrity assessment.

4.1.3 Structural Support Features

Technical specifications were not reviewed in the 1993 and 1998 IARs. The 1998 IAR, based
on findings, recommended future integrity assessment frequency and recommended an
assessment as shown on 2.6.2 of the 1998 IAR. The 1993 IAR, section 7.1, 6™ bullet stated:
“The facility design and construction provide adequate protection for the environment and for
workers and public health and safety in the event of internal system failures and process upsets
with single possible exception of the primary sump which may require secondary
contamination”.

This IA will not attempt to get existing calculations. Documentation will be obtained from CH2M
HILL and reanalysis (where necessary) of critical components of the 242-A Evaporator TSD unit
and piping systems for seismic qualification will be completed to meet the deficiency in the 1993
IQRPE certification.

4.1.4 Waste Compatibility

The waste fed to the 242-A Evaporator is reguiated as a mixed waste with the same waste
constituents as the waste in the DST System. The concentrated slurry is a characteristic waste
(D001, D002, and D0O3), toxic waste (D004 through D011, D018, D019, D022, D028 through
D030, D033 through D036, D038 through D041, and D043), nonspecific source waste (FOO1

Page 44




Integrity Assessment Plan RPP-PLAN-32530, Rev. 1

through F005 and F039), and state-only characteristic waste (WTO1, WT02, WP01, WP02) as
per Part A Form (Permit # WA 7890008967 Part Ill Operating Unit 4, Chapter 1) (Ecology
2004a). Muiti-source leachate (FO39} is included as a waste derived from nonspecific source
waste F001 through FO05.

The process condensate is regulated as a mixed waste due to the toxicity of ammonia (WT02)
and because it is derived from the waste with a nonspecific source wastes F001 through FO05
as per Part A Form (Permit # WA 7890008967 Part Il Operating Unit 4, Chapter 1) (Ecology
2004a). Multi-source leachate (F039) is included as a waste derived from nonspecific source
waste FO01 through FO05.

Ali waste to be processed at the 242-A Evaporator must be sampled to determine if the waste is
compatible with the materials of construction at the 242-A Evaporator. Before each campaign,
candidate feed tanks are sampled per the requirements of the waste analysis plan (Ecology
2004a). Based on the results, three possible options are implemented.

. The waste is acceptable for processing without further actions.

. The waste is unacceptable for processing as a single batch, but is acceptable if
blended with other waste that is going to be processed.

. The waste is unacceptabie for processing.

WAC 173-303-395 requires waste handling be conducted to prevent an uncontrolled reaction
that could damage the tank system structural integrity or threaten human health or the
environment. To evaluate the possibility of an uncontrolled reaction at the elevated
temperatures in the evaporator vessel, a differential scanning calorimeter (DSC) test is
performed on sample of all candidate waste to be processed. DSC measures the amount of
heat absorbed or released by a sample as the temperature is increased. Waste exhibiting
exotherms below 168°C, or with an absolute value of the exotherm-to-endotherm ratio greater
than one, will not be processed in the 242-A Evaporator without further technical evaluation.

To verify there will be no adverse affects because of mixing the contents of different waste tanks
in the feed tank and evaporator vessel, a compatibility evaluation is performed on waste in the
candidate feed tanks. As samples from each of the planned waste sources are mixed,
observations are made to note any changes in color, temperature, clarity, or any other visually
determinable characteristic. This would indicate an unexpected chemical reaction that might
have an impact on 242-A Evaporator operations. If such visible changes are observed when
mixing samples, the waste would not be processed in the 242-A Evaporator.

A corrosion evaluation based on the UT data collected for the 1998 IAR verified that the
chemistry of the waste streams introduced to the 242-A Evaporator have had a minimal effect
on the equipment and agreed with the conclusions of corrosion evaluation in the 1993 |IAR.

Current data gathered during the examination of the tank system by visual and UT inspections
will be used in addition to waste characterization, tank system age, and tank system materials,
and corrosion control measures to perform an evaluation of existing corrosion protection and
waste/tank compatibility for the 242-A Evaporator subsystems. The assessment will compile a
listing of all of the tank system materials and analyze the corrosion potential for each material in
the waste stream environment under the projected corrosive concentrations. Corrosion
protection measures for the materials of the 242-A Evaporator system are discussed in

Section 4.1.8.
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4.1.5 Pressure Control Features

Ecology (1995) requires that an IQRPE certify that the existing tank system has been designed
with appropriate pressure control systems. Pressure control system for each subsystem of the
242-A Evaporator will be identified and evaluated for their performance and design to meet the
Ecology (1995) requirements

4.1.6 Secondary Containment Features

A detailed discussion of the secondary containment features for the 242-A Evaporator is
provided in Section 3.1.1.3. This system is designed to ensure any release is detected within
24 hours. The secondary containment system also is designed to contain 100 percent of the
maximum operating capacity of the vapor-liquid separator/reboiler loop, and the drain systems
are sloped to allow collection of solution and have sufficient capacity to drain this volume in less
than the required 24 hours.

Ecology (1995) requires that an IQRPE certify that the existing tank system has been designed
with appropriate secondary containment systems. Secondary containment for tank systems that
store, accumulate, or treat dangerous waste must be designed and installed to meet the
requirements of WAC 170-303-640(4)(b). There are no double walled tanks designed to contain
dangerous waste within the 242-A Evaporator TSD unit. The Evaporator building structure and
the associated sump and drain systems are the secondary containment systems for the 242-A
Evaporator TSD unit. These secondary containment systems will be reviewed and evaluated
for adequacy of the system to contain dangerous waste for IQRPE certification.

4.1.7 Ancillary Equipment

All P&IDs will be reviewed for the following basic considerations and reported in the IAR if any
deficiencies were found:

. Appropriate location of pressure, temperature, and flow sensing equipment

. Necessary piping, valve, and instrumentation labeling

. Proper positioning of instrumentation to prevent undue influence from upstream
equipment

. Necessary isolation valves to allow instrumentation maintenance

o Identification of preliminary interlocks

. Designation of valves as fail-open or fail-close

. Location of check valves or back-flow preventers

. General designation of appropriate alarms and recorded information

4.1.8 Corrosion Protection Features

Material that comes in contact with the Dangerous Waste was selected to withstand the
characteristics of the waste. Primary containment material is stainless steel within the building.
Secondary containment consists of lined or coated concrete sumps or vaults within the building.

Since the majority of the 242-A subsystems are not in contact with the soil with exception to the
secondary external concrete, no external corrosion evaluation is required with the exception of
242-A building drain lines. These drain lines are within the 242-A Evaporator TSD unit. Internal
corrosion is a potential that requires evaluation.
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The 242-A Building serves as a secondary containment vault for the vapor-liquid separator
(C-A-1), condensate collection tank (TK-C-100), and ancillary equipment used for transfetring
mixed waste at the 242-A Evaporator. Before restart in 1994, a new acrylic special protective
coating was applied to the concrete in the pump, evaporator, and condenser rooms. The
coating meets the requirements of the construction specifications (Vitro 1974), including
resistance to high radiation integrated doses, temperatures of 77°C (171° F} and spills of

25 percent caustic solution. The pump room floor is lined with 0.64-centimeter (0.25-inch)
stainless steel and the concrete walls and ceiling cover blocks are painted with a special
protective coating. The floor and walls of the evaporator room up to an elevation of 1.8 meters
(5.9 feet) are painted with a special protective coating. The floor and walls of the condenser
room up to an elevation of 1.2 meters (3.94 feet) are painted with a special protective coating.

The sumps, floor, and walls of the load out and hot equipment storage room up to an elevation
of 3.8 meters (12.47 feet) are painted with a special protective coating. The 242-A building
external drain lines are connected to a cathodic protection system to prevent external corrosion
from contact with the soil. The cathodic protection system consists of:

) A rectifier that converts supplied alternating current voltage to an adjustable direct
current voltage.

. Numerous anodes buried near the underground piping and connected to the rectifier.

. Return wiring that connects the piping to the rectifier, completing the circuit.

The rectifiers are inspected to assure component degradation has not occurred. Test stations
along the system are checked annually to verify 0.85 volt is maintained on the system, as
required by the National Association of Corrosion Engineers.

There is no cathodic protection for any of the dangerous waste subsystems.

419 Ongoing Inspection Activities

To monitor critical components (components that are in contact with radioactive waste stream)
containment integrity, the 242-A Evaporator uses radiation monitors to continuously monitor
effluent streams for excessive radioactive contamination. The presence of excessive
radioactive contamination in the effluent streams would indicate a breach of one of the primary
containment boundaries. Continuous monitoring systems are provided at the following location:

. Process Condensate Subsystem—Continuous monitoring of this subsystem diverts
the process condensate to the feed tank or the condensate collection tank in the
event of excessive radiation being detected in the stream.

Additionally, administrative procedures are used to control and monitor process flow for
indication of process upsets through material balance calculations and operation data sheets.
These data are combined with periodic sampling of the Dangerous Waste streams and
continuous monitoring of the 242-A Evaporator non-regulated effluents and emissions regulated
under 40 CFR 264, Subpart AA (see Permit # WA 7890008967 Part Ill Operating Unit 4,
Chapter 4).

4.2 PC-5000 Condensate Transfer Line

The following subsections describe the design codes and standards that the system was
designed to; the original basis of design; structural support features of the system, existing
waste compatibility information; existing pressure control information; existing secondary
containment features; ancillary equipment associated with each subsystem; existing corrosion
protection measures; and ongoing inspection activities.
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4.2.1 Design Codes and Standards

The functional design criteria document (WHC 1991a} is the design control document. It cites
federal and national codes and standards as controlling documents for the design, installation,
and documentation of the transfer piping.

The key applicable drawings are listed in Attachment A.

The procurement specifications for the piping are provided in the reference W-105-P1. Kaiser
Engineers Hanford Company incorporated Hanford Plant Standard SDC 4.1 design criteria
(U.S. DOE 1989) into the procurement specification. WHC (1993c) also summarized that the
waste transfer piping system was designed, fabricated, tested, and installed as per the
requirements of ANS| B31.3-1987 Edition with Addenda.

4.2.2 Basis of Design

The waste transfer piping system was designed, fabricated, tested, and installed as per the
requirements of the principal design and fabrication standards cited in the procurement
specifications (WHC 1991a). These are:

. ANSI B31.3 — 1987 Edition with Addenda ANSI B31.3A, B31.3b, and B31.3c,
“Chemical Plant and Petroleum refinery Piping” (ANSI 1987)

. American Water Works Association (AWWA) C950-88, AWWA standard for
Fiberglass Pressure Pipe” (ANSI 1889)

4.2.3 Structural Support Features

The 7.6 centimeter (3 inch) diameter carrier pipe is encased in a 15.2 centimeter (6 inch)
diameter containment pipe and supported within that pipe by spacers located on approximately
2.13 meter (7 feet) centers. The double containment piping system passes under Canton
Avenue at one location. At that location, the top of the15.2 centimeter (6 inch) diameter
encasement pipe is 1.22 meter (4 feet) below street grade. The supplier, Fibercast Company,
recommended a minimum depth of burial of 2-feet (0.61-meter). At the minimum depth, the
pipe is capable of sustaining the Standard AASHTO-H20-516 (AASHTO 1989) truck loading,
14,528 kg (32,000 |bs) per axle. At other locations, the pipe is buried deeper than 1.22 meter
(4 feet) except at the LERF basin where vehicular traffic/access is restricted.

The Fibercast Company specifications pertain to buried flexible piping where the pipe, trench
walls, and bedding material work together to form a complete pipe support system. The transfer
piping is placed on either 15.2 centimeter (6-inch) of compacted sand or undisturbed sand along
its entire buried route. Holes are pared in the trench bottom for pipe couplings, so that the pipe
will bear along the full length of barre! or section. This provides for uniform support of the buried
piping system.

The specifications for the selection and emplacement of backfill material under and around
buried pipes are controlled by the Construction Specification W-105-C3, Division 2,

Section 02200, Earthwork (WHC 1991b). The backfill is placed according to Washington State
Department of Transportation (WSDOT) M41-10, Section 2-03.3(14)C, Method C

(WSDOT 1988).

4.2.4 Waste Compatibility

The 242-A Evaporator process condensate is a dilute agueous solution with ammonia, voiatile
organics, and trace quantities of radionuclides and inorganic constituents generated from the
treatment of double shell tank waste by the 242-A Evaporator. The waste stream is classified
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as a Washington State Dangerous Waste. The chemical components that the piping system
was designed to be compatible with are those given in Table 3.6, Section 3.2.4. The piping .
supplier submitted a letter stating that the pipe material is compatible with the chemicat
components or dangerous wastes as delineated in Table 3.5 (WHC 1983c). Current waste
characteristics data will be collected from implementation of the 242A Evaporator Waste
Analysis Plan (Permit # WA 7890008967 Part |l Operating Unit 4, Chapter 3) or other sources
and evaluated for waste compatibility with the piping material. The waste acceptance criteria for
process condensate sampling, including treatability, LERF liner compatibility, compatibility with
other waste, etc., is given in the LERF RCRA Permit (Ecology 2004b).

4.2.5 Pressure Control Features

Six 0.91 meter (3 feet) long leak detection sensors are provided in the annuius of the double-
encased evaporator condensate stream transfer line. These leak detectors are spaced at a
maximum distance of 305 meter (1,000 feet) along the transfer line. The jumper cable
connecting the leak detection sensors is inside a conduit buried alongside the pipeline. The
monitoring and contro! system (MCS) is located in the 242-A building control room. If a leak is
detected, the alarm and location of the leak is indicated at the MCS.

Upon detection of a leak, pump P-C100 is automatically stopped. Valve HV-RC3-3 is
automatically repositioned to divert flow from being transferred from the LERF to 241-AW-102.
This shutdown condition can be overridden by inputting the proper commands at the 242-A
Evaporator MCS.

The PC-5000 transfer line normally is continuously monitored during transfers by a leak
detection system (Attachment 34, Chapter 4.0; Ecology 2003). The alarms on the leak detection
system are monitored in the ETF control rooms. As an alternative to continuous leak detection,
the transfer lines can be inspected daily during transfers by opening the secondary containment
drain lines at the LERF catch basins (for 242-A Evaporator transfers to LERF) and the surge
tank (for LERF transfers to ETF) to inspect for leakage.

4,26 Secondary Containment Features

A 6-inch (15.2-centimeter) diameter pipe provides secondary containment in the event there is a
failure of the inner pipe. An annular space is maintained between the inner and outer pipe by
spacers that are located every 2.13-meter (7 feet) along the length of the inner pipe. The
annular space between the inner pipe and the outer pipe provides space for the leak detection
system, and an unrestricted path for liquid to drain to swab risers that are located every
30.5-meter (100 feet) along the transfer line. A detailed discussion of secondary containment
and leak detection system for the PC-5000 transfer line is provided in Section 3.2.3.

Prior to each campaign attempts are made to operate the PC-5000 line automated leak
detection system. Although continued attempts to maintain the automated system are made,
the system has a history of false alarms. Alternative leak detection (visual inspection at the
LERF end of the line) has been utilized since 2003.

Since the system was installed and operational, secondary containment system for the PC-5000
transfer line was not evaluated for its system integrity The 1993 integrity assessment report
(WHC 1993c) assessed and concluded based on procurement specifications and functional
design criteria that the PC-5000 transfer line (originally called as waste transfer piping) and
secondary containment system was designed, fabricated, tested, and installed as per the
requirements of ANSI B31.3, 1987 Edition and with Addenda. The PC-5000 transfer line was
not evaluated in the 1998 IAR. The 1998 IA was for the 242-A Evaporator TSD unit alone, and
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the PC-5000 transfer line was not included as it was not part of the 242-A TSD boundary at that
time. PC-5000 was, in fact, part of the LERF TSD unit and subject to impoundment facility
requirements. During this integrity assessment, the performance of the secondary containment
and leak detection system will be evaluated and the evaluation procedures are detailed in
Section 6.2.

4.2.7 Ancillary Equipment
The ancillary equipment associated with the PC-5000 transfer line are listed below:

. Process condensate transfer pump

. Flow control vaive

. Electronic leak detection elements

. Conductivity sensors

. Low volume air purging instrumentation

. Monitoring Control System (MCS) at the 242-A Evaporator

All P&IDs for the PC-5000 transfer line will be reviewed for the following basic considerations
and reported in the AR if any deficiencies were found:

. Necessary piping, valve, and instrumentation labeling

. Proper positioning of instrumentation to prevent undue influence from upstream
equipment

. Necessary isolation valves to allow instrumentation maintenance

) Identification of preliminary interlocks

. Designation of valves as fail-open or fail-close

. Location of check valves or back-flow preventers

. General designation of appropriate alarms and recorded information

428 Corrosion Protection Features

The transfer piping system is fabricated from centrifugally-cast fiberglass-reinforced epoxy
thermoset resin manufactured as per ASTM D 2997 (ASTM 1989). It contains no metal
components or dangerous wastes as delineated in Table 3.5.

Corrosion protection of the transfer piping is provided through material selection. Fiberglass-
reinforced epoxy is a chemically inert material that is not expected to be degraded by the
intended waste solution. Installation of additional corrosion protection such as coating, cathodic
protection, or corrosion inhibitors is not applicable.

The 1993 IAR stated that the piping material and waste characteristics have been reviewed by
WHC cotrosion engineers. Review of a field fabricated corrosion protective system by an
independent corrosion expert is required by law. Since there was no system installed to protect
the pipe, there is no requirement for the independent corrosion expert to review transfer piping.

4.2.9 Ongoing Inspection Activities

To monitor critical components and containment integrity, the PC-5000 Process Condensate
Transfer Line uses six 0.91-meter (3-feet) long leak detection sensors in the annulus of the
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double encased transfer line to continuously monitor the leak and a monitor and control system
(MCS) located in the 242-A building control room. If a leak is detected, the alarm and location
of the leak is indicated at the MCS.

Upon detection of a leak, pump P-C100 