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Tank C-A-1 Evaporator Vessel Photo 1/2008

Figure A.4. Evaporator Room

Chapter 1.14



C2-242-A-2020-02 WA7890008967
242-A Evaporator

Process Condensate Collection Tank TK-C-100 Photo 1/2008
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Pump Room view from the Shield Window Photo 9/2016

Figure A.6. Pump Room
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CHAPTER 4.0

PROCESS INFORMATION
CHANGE CONTROL LOG

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled,
coordinated, and transparent manner. Each unit addendum will have its own change control log with a
modification history table. The “Modification Number” represents Ecology’s method for tracking the
different versions of the permit. This log will serve as an up to date record of modifications and version

history of the unit.

Modification History Table

Modification Date

Modification Number

06/28/2021 8C.2021.5F
11/12/2019 8C.2019.4F
04/09/2018 PCN-242-A-2017-02
07/19/2017 8C.2017.Q2
04/26/2017 8C.2017.Q1
02/18/2016 8C.2015.Q4

Change Control Log
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4.0 PROCESS INFORMATION

The 242-A Evaporator receives mixed waste from the Double-Shell Tank (DST) System that contains
inorganic and organic constituents and radionuclides. The 242-A Evaporator Treatment, Storage, and
Disposal (TSD) unit group boundary for lines running between the 242-A Evaporator and the

DST System end at the exterior wall of 242-A Building. At this point, these lines (e.g., feed and slurry
line piping [SN-269, SN-270, SL-167, and SL-168]) are DST System components. Additional
requirements for secondary containment and 242-A Evaporator simplified process flow diagram is given
in Figure 4-1. The 242-A Evaporator separates the mixed waste received from the DST System,
generating the following waste streams:

e A concentrated aqueous waste stream (slurry) containing the nonvolatile components, including
most of the radionuclides, inorganic constituents, and nonvolatile organics such as tri-butyl
phosphate.

o A dilute agueous waste stream (process condensate) containing the volatile components,
primarily water with low concentrations of radionuclides, inorganic constituents, and volatile
constituents such as ammonia and acetone.

The slurry is routed back to the DST System pending further treatment. The process condensate is
transferred to Liquid Effluent Retention Facility (LERF) through the PC-5000 transfer line for storage
until processed through the 200 Area Effluent Treatment Facility (ETF). The 242-A Evaporator TSD unit
group boundary for the PC-5000 transfer line running between the 242-A Evaporator and LERF end at the
LERF TSD unit group boundary.

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
(E-A-1), vapor-liquid separator (C-A-1), recirculation pump (P-B-1) and pipe loop, slurry product pump,
condenser, jet vacuum system, and condensate collection tank (TK-C-100).

The vapor-liquid separator (C-A-1) also called the evaporator vessel, and the condensate collection tank
(TK-C-100), meet the definition of a tank in Washington Administrative Code (WAC) 173-303-040.
Other process equipment associated with these tank systems is considered ancillary equipment. Drawings
that aid in understanding the systems are provided in Section 4.3.

The 242-A Evaporator receives waste from DST System tank 241-AW-102 that serves as the
242-A Evaporator feed tank. The feed enters the recirculation line and blends with the main process
slurry stream, which is pumped to the reboiler.

In the reboiler, the mixture is heated to the specified operating temperature, normally 100 to 155°F, using
3 to 10 pounds per square inch gauge (psig) pressure steam. The low-pressure steam provides adequate
heat input, and the resulting low-temperature differential across the reboiler minimizes scale formation on
the heat transfer surfaces. The static liquid head of the waste in the reboiler is sufficient to suppress the
boiling point so the waste does not boil in the reboiler tubes. Boiling occurs only near or at the liquid
surface in the vapor liguid separator (C-A-1), where the static liquid head is zero and the heated waste is
at the reduced pressure of the vapor-liquid separator (C-A-1). Slurry may be transferred back to the
242-A Evaporator feed tank through the DST system for one or more passes through the

242-A Evaporator to achieve desired waste volume reduction.

The heated slurry stream is discharged from the reboiler (E-A-1) to the vapor-liquid separator (C-A-1).
The vapor-liquid separator (C-A-1) is typically maintained at an absolute pressure of 0.77 to 1.55 psig
absolute. Under this reduced pressure, a fraction of the water in the heated slurry flashes to steam and the
steam is drawn through two, wire mesh deentrainer pads into a 42-inch diameter vapor line that leads to
the primary condenser, leaving behind a more concentrated slurry solution in the vapor-liquid separator
(C-A-1).

Chapter 4.5
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After a brief residence time in the vapor-liquid separator (C-A-1), the slurry exits from the bottom
through the lower portion of the recirculation line and is recirculated by the recirculation pump (P-B-1).
The pump discharges the slurry back to the reboiler via the upper portion of the recirculation line, thus
completing the recirculation loop.

Operations monitors the specific gravity of the waste liquid, and adjusts process variables to stay within
an acceptable range of the target specific gravity. As part of the campaign planning process, a process
control plan is developed to identify the campaign objectives and process controls, including the target
specific gravity that is determined before the campaign begins. Slurry is removed from the upper portion
of the recirculation line and transferred using slurry pump (P-B-2) or gravity drained through an encased
underground pipeline (pipe-within-a-pipe) to a designated slurry receiver tank in the DST System.

The vapors are drawn from the vapor-liquid separator (C-A-1), through a 42-inch diameter vapor line and
enter a series of three condensers, where the vapors are condensed using raw water. The condensed
vapors, called process condensate, are collected in the condensate collection tank (TK-C-100). Steam jets
are used to create a vacuum on the vapor liquid separator drawing the process vapors into and through the
condensers. Noncondensable vapors are drawn from the condensers, then through a series of particulate
filters and vented to the atmosphere. The air discharges are monitored when the 242-A Evaporator is
operating to verify that radionuclide and ammonia emissions standards are met.

The process condensate, a mixed waste, is a dilute aqueous solution with ammonia, volatile organics, and
trace quantities of non-volatile constituents. The process condensate is pumped from the condensate
collection tank (TK-C-100) through the PC-5000 encased underground pipeline (pipe-within-a-pipe) to
the LERF.

During a campaign, the evaporation process is continuous, except when waste is recirculated when new
feed is not being received. Typical feed flow rates of 69 to 119 gallons per minute (gpm), process
condensate flow rates of 39 to 61 gpm, and slurry flow rates of 29 to 61 gpm. The evaporator process is
shutdown when the desired endpoint concentration of the feed 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 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 processing, the vapor-liquid separator (C-A-1) and
recirculation loop are drained, flushed with raw water, and shutdown. The majority of maintenance
activities are performed during this shutdown period when waste is not present in the processing
equipment with the exception of the condensate collection tank (TK-C-100). The condensate collection
tank (TK-C-100) continues to store process condensate from the last campaign.

Other discharges during 242-A Evaporator processing include condensate from the steam used to heat the
waste and cooling water used to condense the vapors. The 242-A Evaporator is designed to prevent
contamination of these streams, as such the cooling water and steam condensate waste streams do not
designate as dangerous waste. The fluids on the uncontaminated side of the heat exchangers are
maintained at a higher pressure than the waste stream so that uncontaminated fluid migrates toward the
contaminated waste if a leak were to occur. The steam condensate and the cooling water are monitored
continuously for radiation, pH, conductivity, and discharged to the Treated Effluent Disposal Facility
(TEDF) as long as none of the discharge limits are exceeded. The steam condensate and cooling water
streams were assessed in the stream specific reports (WHC-EP-0342-21 [1990], 242-A Evaporator
Cooling Water Stream Specific Report, Addendum 21, and WHC-EP-0342-26 [1996], 242-A Evaporator
Steam Condensate Stream Specific Report, Addendum 26), and are not dangerous waste in accordance
with WAC 173-303. The steam condensate and the used raw water waste streams are discharged to the
TEDF, under the authority of State Waste Discharge Permit ST0004502.
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The 242-A Evaporator process is controlled by operators using the Monitoring Control System (MCS).
The MCS computer monitors process parameters and controls the parameters where required. The MCS
provides the capability to operate some components (e.g., pumps, valves) in a manual mode. Operations
personnel monitor the function of the MCS and process equipment, and operate equipment in a manual
mode when required to maintain safe facility operations. 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). There are
redundant MCS components in place that are not used to maintain the integrity of the mixed waste
handling system and are not addressed in further detail in this permit.

4.1 Tank Systems

This section discusses information associated with design requirements, integrity assessments, and any
additional requirements for tanks used to treat and store mixed waste in the 242-A Evaporator.

The 242-A Evaporator is divided into three major systems that manage mixed wastes. The systems are
listed below:

e Transfer lines (PC-5000 and Waste Treatment and Immobilization Plant [WTP] backup transfer
line [3”-WTP-002-M17]).
o Vapor-liquid separator (C-A-1) and ancillary equipment.
e Condensate collection tank (TK-C-100) and ancillary equipment.
4.1.1 Design Requirements

The following design requirements were addressed in the 242-A Evaporator/Crystallizer Tank System
Integrity Assessment Reports (IARs), which are identified in Section 4.1.5:

¢ Minimum design wall thicknesses and measured wall thicknesses at various points throughout the
tank systems.

e Design standards used in construction, including references.

e Waste characteristics.

o Materials of construction and compatibility of materials with the waste being processed.
e Corrosion protection.

e Seismic design basis evaluation.

The conclusion of the latest IARs are that the 242-A Evaporator system and associated PC-5000 transfer
line is not leaking and is fit for use. The inspections, tests, and analyses performed provide assurance that
the tank system has adequate design, sufficient structural strength, and sufficient compatibility with the
waste to not collapse, rupture, or fail during operation. The report also states that a review of construction
files indicates that the building structure was designed and constructed to withstand a design-basis
earthquake and recommends a frequency of future integrity assessments. The codes and standards
applicable to the design, construction, and testing of the 242-A Evaporator tank system are evaluated as
part of the fit for use determination [WAC 173-303-640(2)(d)] reached by the latest IARs for the

242-A Evaporator and associated PC-5000 transfer line.

4.1.2 Transfer Lines

This permit includes the PC-5000 transfer line (3”-EVAP_COND-PC5000-M17) leaving the

242-A Evaporator and ending at LERF Catch Basins 242AL-41 and 242AL-43 (TSD unit group boundary
between 242-A Evaporator and LERF and 200 Area ETF); and the WTP backup transfer line
(3”-WTP-002-M17) leaving WTP and merging with the PC-5000 transfer line at caisson MH-WTP-01
(TSD unit group boundary between 242-A Evaporator and WTP is the WTP fence line). Addendum A,
“Part A Form”, topographic map depicts these TSD unit group boundaries.

Chapter 4.7



CO~NOOT R WN B

11
12
13

14

15
16
17
18
19
20
21
22
23

24
25
26
27
28
29
30

31
32

33
34
35
36
37
38
39
40

41
42
43
44

WA7890008967
242-A Evaporator

Caisson MH-WTP-01, is a flat-bottomed fiberglass tank that contains valves for the isolation of either
PC-5000 (3”-PC-5000-M17) or WTP backup transfer line (3”-WTP-002-M17) carrier pipes. All
containment pipes open into caisson MH-WTP-01 allowing any leaks to transfer through the caisson to
LERF Basin 43. The containment pipe lower internal surfaces are flush with the inside bottom surface of
the caisson. The caisson has a 48-inch inside diameter, an overall length of 98 inches and a nominal wall
thickness of %2 inch. There are four isolation valves inside the caisson that are controlled by

242-A Evaporator for transfer line use. The valves are 3-inch valves fabricated with stainless steel bodies
and pipe extensions.

The PC-5000 transfer line has limited capacity, and cannot be used by both the 242-A Evaporator and
WTP at the same time due to valve alignment. The use of the PC-5000 transfer line to transfer liquid
effluent from WTP to LERF will be controlled by the 242-A Evaporator. The WTP process condensate
transfer to LERF will satisfy the waste acceptance criteria identified in the LERF and 200 Area ETF
Permit, Addendum B, “Waste Analysis Plan.”

4.1.2.1 PC-5000 Transfer Line (3”-EVAP_COND-PC5000-M17)

The PC-5000 primary pipeline (3”-EVAP_COND-PC5000-M17) leaves the 242-A Evaporator and ends
at LERF Catch Basins 242AL-41 (valve 60M-41-2) and 242AL-43 (valve 60M-43-P). Valve 60M-41-2
and valve 60M-43-P are controlled by LERF and 200 Area ETF for transfers to LERF. The PC-5000
encasement line (6” ENC-M17) includes an end-of-line electronic leak detection element, and sight glass
at LERF Catch Basins 242AL-41 and 242AL-43 (refer to Section 4.1.7.3.3). Process condensate from the
242-A Evaporator is transferred to the LERF using a pump located in the 242-A Evaporator and
approximately 5,000 feet of pipe, consisting of a 3-inch carrier pipe within a 6-inch outer containment
pipeline. Flow through the pump is controlled through a valve at approximate flow rates from 40 to

80 gpm.

The encased fiberglass transfer line (PC-5000) exits the 242-A Evaporator below grade and remains
below grade at a minimum 4-feet depth for freeze protection, until the pipeline emerges at the LERF
Catch Basins 242AL-41 and 242AL-43. All piping at the catch basin that is above grade is wrapped with
electric heat tracing tape and insulated for protection from freezing. Additional detail including
information on secondary containment, leak detection and integrity assessment for this line is provided in
Sections 4.1.7.3.3 and 4.1.5.1. The PC-5000 transfer line leaving the 242-A Evaporator is considered
ancillary equipment to the 242-A Evaporator up to LERF Catch Basins 242AL-41 and 242AL-43.

4.1.2.2 Waste Treatment and Immobilization Plant Backup Transfer Line
(3”-WTP-002-M17)

The process condensate from WTP can be transferred to LERF Basins 41 or 43, by using a pump located
at WTP, and approximately 2,380 feet of pipe, consisting of a 3-inch carrier pipe within a 6-inch outer
containment pipeline that merges with the PC-5000 transfer line at caisson MH-WTP-001. Valves
located at LERF Catch Basin 242AL-41 (valve 60M-41-2) and Catch Basin 242AL-43 (valve 60M-43-P)
are controlled by LERF and 200 Area ETF for transfers to LERF. The combined PC-5000 encasement
line (6”-ENC-M17) and WTP backup transfer line (3”-WTP-002-M17) includes an end-of-line electronic
leak detection element and sight glass at LERF Catch Basins 242AL-41 and 242AL-43 (refer to Section
4.1.7.3.4).

The encased fiberglass backup transfer line (3”-WTP-002-M17) exits the WTP and runs below grade, and
merges with the PC-5000 transfer line at caisson MH-WTP-01, for transferring process condensate to
LERF. The WTP backup transfer line (3”-WTP-002-M17) leaving the WTP is considered ancillary
equipment to the 242-A Evaporator from caisson MH-WTP-01 up to the WTP fence line.
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4.1.3 Vapor-Liquid Separator (C-A-1) and Ancillary Equipment
The following sections describe the vapor-liquid separator (C-A-1) and ancillary equipment.

Waste Feed System. Feed to the 242-A Evaporator is supplied via a pump located in the DST System
241-AW-102 feed tank. The feed pump transfers the waste to the 242-A Evaporator through a 3-inch
diameter carbon steel transfer pipeline encased in a 6-inch diameter carbon steel pipe to provide
secondary containment. The pump pit is equipped with a leak detector that is part of the DST System.

Waste feed will be sampled from 241-AW-102 or identified candidate feed tanks as described in the
“Waste Analysis Plan” (Chapter 3.0). The feed sampler (SAMP-F-1) located in a sample enclosure
located in the hot equipment storage room has been isolated and blanked, and will be closed in
accordance with the approved Closure Plan.

Evaporator Process Loop. The 242-A Evaporator process loop equipment components are as follows:
e Reboiler (E-A-1).
e Vapor-liquid separator (C-A-1).
e Recirculation pump (P-B-1).
e Recirculation loop.
Figure 4-2 is a simplified process flow diagram showing the major components of the process loop.

Reboiler (E-A-1). Waste is heated as the waste passes through the reboiler before entering the
vapor-liquid separator (C-A-1). The reboiler (E-A-1) is a vertical tube unit with steam on the shell-side
and process solution on the tube-side. The 364 tubes in the reboiler (E-A-1) are enclosed in an
approximately 40-inch-outside diameter, 15-feet-long stainless steel shell. Both the reboiler shell and
tubes are constructed of 304L stainless steel. The shell is 1/4-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
(C-A-1) via the upper recirculation line. Some of the solution flashes into vapor, which exits through a
vapor line at the top of the vapor-liquid separator (C-A-1). The remaining solution (slurry) exits through
the recirculation line at the bottom.

The vapor-liquid separator (C-A-1) consists of a lower and upper section. The lower (liquid) section is a
stainless steel shell 14 feet in diameter having a 22,500 to 26,000 gallon normal operating capacity
(including recirculation loop and reboiler). The maximum design capacity is 35,600 gallons. The upper
(vapor) section is a stainless steel shell is 11.5 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; or raw water is used to flush the vapor-liquid separator (C-A-1) vessel. Both
sections of the vapor-liquid separator (C-A-1) are constructed of 3/8-inch-thick stainless steel.

Operating parameters in the vapor-liquid separator (C-A-1) 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 (C-A-1).
Interlocks are activated when high pressures or high- or low-liquid levels are detected, shutting down the
evaporation process and placing the facility in a safe configuration. Three configurations can be achieved
during operation of the 242-A Evaporator:

e Recirculation with vacuum.
e Recirculation without vacuum.
e Waste in vapor-liquid separator (C-A-1) with no recirculation.
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The vapor-liquid separator (C-A-1) and recirculation loop can be drained and 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 could 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 0.01 to 0.1 gpm) to the vessel to prevent foaming. The antifoam
solution is a noncorrosive, nonregulated silicone-based solution that is compatible with the evaporator
components.

242-A Evaporator shutdown is accomplished by performing manual, localized actions such as system
isolation, equipment shutdown, etc. The system is designed to drain so that normal practices effectively
drain the system. After shutdown, a small volume of liquid may be present in the vapor-liquid separator
(C-A-1).

Recirculation Pump. The stainless steel recirculation pump (P-B-1), is constructed as part of the
recirculation loop to the reboiler. The 28-inch diameter axial flow pump has nominal flow rate of 13,000
to 16,000 gpm output. 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 28-inch diameter stainless steel pipe that
connects the vapor-liquid separator (C-A-1) to the recirculation pump and reboiler. The lower loop runs
from the bottom of the vapor-liquid separator (C-A-1) to the recirculation pump inlet. The upper loop
connects the pump discharge to the reboiler and the reboiler to the vapor-liquid separator (C-A-1). The
feed line from the DST System 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 slurry pump and the slurry transfer pipelines.
Figure 4-3 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 designated
DST System tank. The pump is driven by a variable speed motor and is constructed of 304L stainless
steel. 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
following occur:

o Excessive pressure is detected in the slurry lines to 241-AW Tank Farm.
o Aleak is detected in the slurry transfer lines secondary containment.
o Aleak is detected in the 241-AW Tank Farm valve pits (see Section 4.1.7.3.2).

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.
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Compliant transfer pipelines route slurry to a designated DST System tank within the 200 East Area. The
detection of any leak by the DST System automated leak detection system is used to shut off the slurry
pump. In lieu of the MCS automated shutdown, the slurry pump (P-B-2) can be manually shutdown at
the direction of the shift manager or 242-A Evaporator control room operator if a leak occurs.

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.

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

4.1.4 Condensate Collection Tank (TK-C-100) and Ancillary Equipment

The following section discusses the condensate collection tank (TK-C-100) and ancillary equipment.
This equipment collects process condensate via the condensers in the vacuum condenser system, filters
the condensate, and pumps the process condensate to LERF. Figure 4-4 provides a simplified process
flow diagram showing the major components of the process condensate system. The following major
components make up the process condensate system:

e Vacuum condenser system.

e Condensate collection tank (TK-C-100).

e Process condensate pump (P-C-100).

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

e Process condensate radiation monitoring, sampling system and diversion system (RC3).

e Seal pot.

e Process condensate recycle system.

e Vessel vent system.
Vacuum Condenser System. Vapors removed from the vapor-liquid separator (C-A-1) 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:

e Primary condenser (E-C-1).

e Intercondenser (E-C-2).

e Aftercondenser (E-C-3).

e Steam jet ejectors (J-EC1-1 and J-EC2-2).

Figure 4-5 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 42-inch
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
TEDF.

The carbon steel condenser shell measures approximately 17.5 feet long with an 85-inch inside diameter.
The condenser consists of 2,950 equally spaced carbon steel tubes that are 11 feet long with a 0.75-inch
outside diameter.
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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 cooling
water are routed to the after condenser.

The carbon steel intercondenser measures 7.25 feet long with a 15.4-inch inside diameter. This heat
exchanger contains 144 tubes that are 66 inches long with a 0.75-inch outside diameter.

After condenser (E-C-3). Vapor discharged from the intercondenser enters the after condenser. Cooling
is supplied to the after condenser 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 ventilation system. The cooling water is discharged to
TEDF.

The carbon steel after condenser measures 7.4 feet long and has an 8-inch inside diameter. This heat
exchanger contains 45 tubes that are 6 feet long with a 0.75-inch outside diameter.

Steam Jet Ejectors. The vacuum that draws the vapors from vapor-liquid separator (C-A-1) into the
condensers is created by a two-stage steam jet ejector system. The first-stage jet ejector (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 after condenser.

Condensate Collection Tank (TK-C-100). Process condensate from the primary condenser,
intercondenser, after condenser, and the vessel ventilation system drain to the condensate collection tank
(TK-C-100). The tank is 14 feet in diameter, 19 feet high, and is constructed of 5/16-inch-thick stainless
steel. The tank has a maximum design capacity of 17,800 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-102). Overflow occurs when the volume exceeds about 16,000
gallons. The overflow line is equipped with a liquid filled trap to isolate the drain system from the tank.

Candidate feed tank waste samples are evaluated for the presence of a separate organic layer as described
in the “Waste Analysis Plan” (Chapter 3.0) and process controls are used to reduce the risk of the
condensate collection tank (TK-C-100) to receive small amounts of immiscible organics with the
condensed waste. If detected, the organic layer is removed by overflowing the condensate collection 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 or campaigns) to ensure that an organic layer does not accumulate and cannot be pumped
to LERF.

Process Condensate Pump. A pump (P-C-100) moves the process condensate from the condensate
collection tank (TK-C-100) through the condensate filter to LERF. The process condensate pump is a
centrifugal pump constructed of 316 stainless steel.

Condensate Filters. After leaving the condensate collection tank (TK-C-100), 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.

This system has duplex in-line filters in cast iron housing. Both filters employ a filter material that is
compatible with the process condensate.
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Process Condensate Radiation Monitoring, Sampling, and Diversion System. The process
condensate is monitored for radiation during transfer to LERF. If radiation levels exceed established
limits, an alarm is received and interlocks immediately divert the stream back to the condensate collection
tank (TK-C-100) (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 (C-A-1) is not transferred to LERF.

Seal Pot. The condensate collection tank (TK-C-100) receives condensed liquids from the vessel
ventilation system. A seal pot collects the drainage before discharge into the condensate collection tank
(TK-C-100) and isolates the tank from the vessel ventilation system.

Condensate Recycle System. For waste minimization, a portion of the process condensate from the
condensate collection tank (TK-C-100) is recycled for 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 diameter carbon steel line, stainless steel centrifugal pump (P-C-106), and filters (F-C-5 and
F-C-4) supply process condensate from condensate collection tank (TK-C-100) to the pad sprays and
pump seals. The filters are disposable cartridge filters in carbon steel housings arranged in parallel with
one filter in service while the other is in standby.

4.1.5 Integrity Assessments

The 1ARs are maintained in the Hanford Facility Operating Record, 242-A Evaporator unit-specific
portion and discuss:

e The standards used during design and construction of the 242-A Evaporator and the adequacy of
those standards.
e The characteristics of the DST System waste processed.

e The adequacy of the materials of construction to provide corrosion protection from the waste
processed.

e The age of the tanks and the effect of age on tank integrity.

e The results of the leak tests, visual inspections, and tank wall thickness inspections.

e The frequency and scope of future integrity assessments.

o Deficiencies in secondary containment design. These deficiencies are discussed in the IARs.

An Independent, Qualified, Registered Professional Engineer (IQRPE) certified the integrity assessment.

The inspections, tests, and analyses performed provide assurance that the 242-A Evaporator tank system
has adequate design, sufficient structural strength, and sufficient compatibility with the waste to not
collapse, rupture, or fail during operation. No evidence of degradation was noted during the visual test,
ultrasonic test, or leak test. Both the condensate collection tank (TK-C-100) and the vapor-liquid
separator (C-A-1)/reboiler loop passed leak tests. The frequency of subsequent integrity assessments has
been established at every 10 years. This frequency is based on the results of the 2008 IARs transmitted to
Washington State Department of Ecology (Ecology) on May 27, 2008, which include:

o IQRPE Integrity Assessment Report for the 242-A Evaporator Tank System, RPP-RPT-33306,
Revision 0, 2007.

o Integrity Assessment Report for the 242-A PC-5000 Transfer Pipeline, RPP-RPT-33307,
Revision 0, 2007.

o IQRPE Integrity Assessment Report for the 242-A Evaporator Tank System, RPP-RPT-33306,
Revision 0-A, IQRPE, 2008.
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4151 Transfer Line (PC-5000)

An integrity assessment for the PC-5000 transfer line was performed, including a hydrostatic
leak/pressure test at 150 psig. A statement by an IQRPE attesting to the integrity of the piping system is
included in the latest IAR, along with the results of the leak/pressure test. The next integrity assessment
for the PC-5000 transfer line will be completed on or before May 27, 2018, in accordance with the 2008
IARs. The schedule for conducting integrity assessments will be at a frequency of every 10 years unless
otherwise required by an IQRPE or as required for system repairs and upgrades. All integrity assessments
will be conducted in accordance with WAC 173-303-640.

4.1.6 Additional Requirements for Existing Tanks

Refer to information in Section 4.1.1 and the 1ARs, which includes measuring tank wall thicknesses,
evaluating corrosion protection, and performing leak tests.

4.1.7 Secondary Containment and Release Detection for Tank Systems

This section describes the design and operation of secondary containment sumps, drain lines, and leak
detection systems for the 242-A Evaporator.

4.1.7.1 Requirements for All Tank Systems

The Construction Specification for 242-A Evaporator-Crystallizer Facilities Project B-100
(Construction Specification for 242-A Evaporator-Crystallizer Facilities Project B-100, B-100-C1,
Automated Industries, Vitro Engineering Division, Richland Washington, Vitro 1974) was used during
preparation, design, and construction of the tank and secondary containment systems. The 2008 1ARs
detail how the construction specification relates to the national codes and standards.

Constructing the building and vessels per this specification ensures that foundations are capable of
supporting tank and secondary containment systems and that uneven settling and failures from pressure
gradients do not occur. The 2008 IARs state that the “242-A Evaporator has adequate design, sufficient
structural strength, and sufficient compatibility with the wastes to not collapse, rupture, or fail during
service loads associated with normal operations and that the building structure was designed and
constructed to withstand a design basis earthquake.”

The 2008 IARs describe the building and secondary containment system. 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 (C-A-1)/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.

The IAR describes the protective coating material and sealant used to protect concrete and joints from
attack by leaks to the secondary containment. The materials of construction for the sump and drain lines
are also compatible with the waste processed at the 242-A Evaporator.

4.1.7.2 242-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 for Testing and Materials (ASTM). Joint filler is sealed with a polysulfide sealant per
the requirements of the construction specifications (Construction Specification for 242-A Evaporator-
Crystallizer Facilities Project B-100, B-100-C1, Automated Industries, Vitro Engineering Division,
Richland Washington, Vitro 1974).
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4.1.7.2.5 Loading Room and Loadout and Hot Equipment Storage Rooms

The loading room and the loadout and hot equipment storage rooms are used to support maintenance of
pump room equipment and store contaminated reusable equipment. Movement of equipment, waste,
personnel and other items in and out of the unit as necessary to support ongoing operations and
maintenance activities in contaminated zones can occur in these rooms. A contamination control curtain
may also be closed in support of evolutions conducted in the load-out and hot equipment storage room to
control the spread of contamination. The loadout and hot equipment storage room contains a slurry
sampling system.

The loadout and hot equipment storage rooms walls are 12- to 22-inch thick reinforced concrete. The
floors are 6-inch-thick reinforced concrete. The room contains two recirculation lines and samplers used
to sample the feed and slurry streams. The feed sampler has been isolated and is no longer capable of
sampling feed. The lines and samplers are located in a shielded enclosure adjacent to the pump room
wall.

The loadout and hot equipment storage room contains two sumps: the drain sump and decontamination
sump. The sumps are approximately 3 feet in diameter, about 4 feet deep, and lined with stainless steel.

Both sumps drain via a 3-inch drain line to the pump room sump described in Section 4.1.7.2.1. The
sumps, floor, and walls of the load out and hot equipment storage room up to an elevation of 12 feet are
painted with a special protective coating.

Leaks in the sampler piping, flow into two drains in the sample enclosure that drain via a 2-inch line to
the decontamination sump, which drains to the pump room sump (described in Section 4.1.7.2.1). Leak
detectors in the sampler enclosures or a rise in the pump room sump level detects leaks in the sampler
piping.

4.1.7.2.6 242-A Building Drain Lines

Figure 4-6 provides a simplified process flow schematic of sources routed to the 242-A Building drain
lines. The 242-A Evaporator TSD unit group boundary includes these lines up until 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:

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

e Vapor-liquid separator vessel drain line (DR-335): 10-inch carbon steel line that allows gravity
drain of the vessel to the DST feed tank 241-AW-102.

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

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

The four lines are sloped to drain about 560 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 and are part of the DST System.

4.1.7.3 Transfer Line Secondary Containment and Leak Detection

This section describes the design and operation of secondary containment and leak detection systems for
transfer lines between the DST System and the 242-A Evaporator, from 242-A Evaporator to LERF, and
from WTP Backup Transfer Line to PC-5000. The 242-A Evaporator TSD unit group boundary for lines
running between the 242-A Evaporator and the DST System ends at the exterior wall of 242-A Building.
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At this point, these lines (e.g., feed and slurry line piping [SN-269, SN-270, SL-167, and SL-168]) are
DST System components.

The PC-5000 transfer line transfers process condensate (Section 4.1.2) from the 242-A Building to LERF.
The 242-A Evaporator TSD unit boundary includes the PC-5000 transfer line up to the LERF TSD unit
group boundary (“Part A Form,” Chapter 1.0, and Section 4.1.2).

If a leak or spill of dangerous and/or mixed waste is detected in the secondary containment for PC-5000
and WTP backup transfer line (3”-WTP-002-M17), the following actions will be taken:

Immediately and safely stop the flow of dangerous waste into the tank or secondary containment.
Determine the source of the dangerous waste.

Remove the dangerous waste from secondary containment pursuant to WAC 173-303-640(7)(b).
The waste removed from secondary containment areas will be managed as dangerous and/or
mixed waste.

If the cause of the release has not damaged the integrity of the tank system, the Permittee may
return the tank system to service pursuant to WAC 173-303-640(7)(e)(ii). In such a case, the
Permittee will take action to ensure the incident that caused liquid to enter the secondary
containment will not reoccur.

If the source of the dangerous waste and/or mixed waste is determined to be a leak from the
primary containment, or the tank system is unfit for use as determined through an integrity
assessment or other inspection, the Permittee must comply with the requirements of

WAC 173-303-640(7) and take the following actions [WAC 173-303-640(5)(c)]:

o Close the tank system according to procedures in WAC 173-303-640(7)(e)(i); or

e Repair and re-certify [in accordance with WAC 173-303-810(13)(a)] the tank system before
the tank system is placed back into service [WAC 173-303-640(7)(e) and (f) and
WAC 173-303-806(4)(c)(vii)].
The Permittees will notify and report to Ecology any releases to the environment in accordance
with WAC 173-303-640(7)(d).

If liquids (e.g., dangerous and/or mixed waste, leaks and spills, precipitation, fire water, liquids
from damaged or broken pipes) cannot be removed from the secondary containment system
within 24-hours, Ecology will be verbally notified within 24-hours of determination that the
liquid cannot be removed.

If the liquids cannot be removed with 24-hours, the Permittees will provide Ecology with a
written demonstration within seven (7) business days, in accordance with WAC 173-303-
640(4)(c)(iv), WAC 173-303-640(7)(b)(ii), and WAC 173-303-806(4)(c)(vii). The written
demonstration will identify at a minimum:

e Reasons for delayed removal.
e Measures implemented to ensure continued protection of human health and the environment.
e Current actions being taken to remove liquids from secondary containment.

The Permittees will document in the operating record the actions/procedures taken to comply
with the above conditions in accordance with WAC 173-303-640(6)(d).
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4.1.7.3.1 Feed Line Piping

Waste feed is supplied to the 242-A Evaporator by two DST System feed lines (SN-269 and SN-270)
(one in service and one spare), each consist of 3-inch transfer piping within a 6-inch secondary
containment encasement piping. If the DST System MCS annunciates a leak alarm associated with the
DST System transfer, the transfer operator notifies the 242-A Evaporator control room operator of the
appropriate action regarding processing operations.

4.1.7.3.2 Slurry Line Piping

The slurry pump (P-B-2) transfers mixed waste through one of two DST System transfer lines:

SL-167, for transfer to valve pit 241-AW-B (standard configuration), or SL-168 for transfer to valve pit
241-AW-A (alternate configuration). Slurry solution can be routed via double-encased piping from these
valve pits to any designated DST System slurry receiver tank. If the DST System MCS annunciates a
leak alarm associated with the DST System transfer, the transfer operator notifies the 242-A Evaporator
control room operator of the appropriate action regarding processing operations.

4.1.7.3.3 PC-5000 Transfer Line (3”-EVAP_COND-PC5000-M17)

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
American Society of Mechanical Engineers (ASME) D2997 (ASME 1984). The 3-inch carrier piping is
centered and supported within 6-inch containment piping. Pipe supports are fabricated of the same
material as the pipe, and meet the strength requirements of American National Standards Institute (ANSI)
B31.3 (ANSI 1987) for dead weight, thermal, and seismic loads. PC-5000 transfer line leaves the

242-A Evaporator and merges with the WTP backup transfer line (3”-WTP-002-M17) at caisson
WTP-MH-01. At the intersection of the transfer lines (3”-EVAP_COND-PC5000-M17 and
37-WTP-002-M17), caisson MH-WTP-01 provides secondary containment.

The PC-5000 primary pipe leaves the 242-A Evaporator and ends at valve 60M-43-P. The encasement
line (6”-ENC-M17) and caisson MH-WTP-01 provide secondary containment. If a leak develops in the
primary pipe, fluid will travel down the interior of the encasement line to a leak detection system that
sounds an alarm in the 242-A Evaporator Control Room. In accordance with Permit Condition 111.4.C.4,
if the electronic leak detection system for LDS-41-5 or LDE-43-2 is not available, visual inspection can
be employed at the corresponding LERF Catch Basins 242AL-41 or 242AL-43 sight glass. For LERF
Basin 41, the sight glass is FG-60M-002; for LERF Basin 43, the sight glass is FG-60M-001. Upon
verification of a leak, the 242-A Evaporator shift manager will direct the shutdown of the aqueous waste
through the transfer line(s) to immediately prevent addition of waste. To stop 242-A Evaporator waste
through the PC-5000 transfer line, the condensate pump (P-C-100), located at the 242-A Evaporator is
shutdown. Any leaked waste in the encasement line is gravity drained to the corresponding LERF basin.

Drawing H-2-88766, Sheets 1 and 3, provide details of the piping from the 242-A Evaporator to LERF.
4.1.7.3.4 Waste Treatment Plant Backup Transfer Line (3”-WTP-002-M17)

The process condensate transfer line (3”-WTP-02-M17) from WTP is constructed of fiberglass-reinforced
plastic. The piping material specification is ASTM D2996, “Standard Specification for Filament-Wound
‘Fiberglass’ (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe.” The 3-inch carrier piping is centered
and supported within 6-inch containment piping. Pipe supports are fabricated of the same material as the
pipe, and meet the strength requirements of ANSI B31.3 (ANSI 1987) for dead weight, thermal, and
seismic loads. The backup transfer line leaves WTP and merges with PC-5000 transfer line at caisson
WTP-MH-01. At the intersection of the transfer lines, the caisson (WTP-MH-01) provides secondary
containment.
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In accordance with Permit Condition 111.4.C.4, if a leak develops in the primary pipe, fluid will travel
down the interior of the secondary containment pipe to a leak detection system located at LERF Catch
Basins 242AL-41 and 242AL-43, which sounds an alarm in the 242-A Evaporator control room or

200 Area ETF control room. If the electronic leak detection system for LDS-41-5 or LDE-43-2 is not
available, visual inspection can be employed at the corresponding LERF Catch Basins 242AL-41 or
242AL-43 sight glass. For LERF Basin 41, the sight glass is FG-60M-002; for LERF Basin 43, the sight
glass is FG-60M-001. Upon verification of a leak, the shift manager notifies WTP to shut down the
aqueous waste through the backup transfer line from WTP (3”-WTP-002-M17). Any leaked waste in the
encasement line is gravity drained to the corresponding LERF basin.

Drawing H-2-88766, Sheet 5 provides details of the transfer line from WTP to 242-A Evaporator.
4.1.7.4 Additional Requirements for Specific Types of Systems

Addressed in this section are additional requirements in WAC 173-303-640 for vault systems like the
242-A Building to ensure neither buildup of ignitable vapors nor does infiltration of precipitation occur.
This section also addresses secondary containment for ancillary equipment and piping associated with the
tank systems.

4.1.7.4.1 Vault Systems

The 242-A Building is a vault constructed partially below ground, providing secondary containment for
the tank systems. The 242-A Evaporator “Part A Form” (Chapter 1) contains the ignitable waste number
because of the presence of nitrite and nitrate salts, which in sufficient concentrations are considered
oxidizers per WAC 173-303-090(5)(a)(iv). Because of their low volatility, these compounds are unlikely
to be present in the vapor phase of the tank systems at the 242-A Evaporator. However, to prevent the
spread of contamination, the vapor-liquid separator (C-A-1) is ventilated and maintained at lower air
pressure than the building air space during operation. This ensures air leakage is from uncontaminated
building air space into the tank vapor space. Vapors from the vapor-liquid separator (C-A-1) flow to the
vacuum condenser system described in Section 4.0.

The condensate collection tank (TK-C-100), collects process condensate that is not designated ignitable or
reactive. The tank systems and ancillary equipment are located within the 242-A Building, which is
completely enclosed to prevent run-on and infiltration of precipitation into the secondary containment
system.

4.1.7.4.2 Ancillary Equipment

The 242-A Building provides secondary containment for ancillary equipment. Double containment is
provided for the feed and slurry transfer lines between the 242-A Building and the AW Tank Farm by
pipe-in-pipe arrangements. Since the ancillary equipment has compliant secondary containment the daily
inspection requirements in WAC 173-303-640(4)(f) are not applicable.

4.1.8 Variances from Secondary Containment Requirements

The IARs identified in Section 4.1.5 discuss the following three deficiencies associated with the
secondary containment system:

Pump Room Sump. The pump room sump does not comply with secondary containment requirements
because liquid must be kept in the sump to provide a seal to prevent airflow between the pump room and
feed tank 241-AW-102. Although the sump has a 0.25-inch-thick stainless steel liner to prevent corrosion
of the concrete floor, the sump does not have secondary containment.
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1 Routine Discharges through Secondary Containment. The configuration of the 242-A Evaporator
2 process requires routine, batch discharges of dangerous waste through secondary containment drain lines.
3 These routine discharges include the following.

Steam condensate, cooling water, and process condensate sample stations drain to the DST feed
tank, 241-AW-102, through drain line DR-343. Total discharge is about 10 gallons per month
during operation.

Sample bottle water sprays down in the slurry sample station drains to the decontamination sump
in the load out and hot equipment storage room. The decontamination sump then drains to the
pump room sump. Total discharge is about 20 gallons per month during operation.

Vapor-liquid separator (C-A-1) and recirculation loop gravity drain to DST feed tank
241-AW-102, through DR-335. During operations (end of campaigns/shutdown), the waste in
the vapor-liquid separator (C-A-1) and recirculation loop can be emptied using the slurry or feed
lines; however, this does not fully empty the vapor-liquid separator (C-A-1) and recirculation
loop. To ensure that waste is not stored when the 242-A Evaporator is in the shutdown mode,
dump valves (HV-CA1-7 and HV-CAL1-9) are opened to gravity drain the vapor-liquid separator
(C-A-1) and recirculation loop to DST feed tank 241-AW-102 via drain line DR-335. The dump
valves may also open to drain the system in the event of equipment failure, interlocks, or power
outage.

Transfer Piping Wall Penetrations. Three dangerous waste transfer line piping sections passing
through the 242-A Building wall are single-walled, i.e., no secondary confinement in the wall
(about 22-inch-thick reinforced concrete).

These deficiencies were identified to Ecology, October 28, 1993. Ecology’s response Stated:

4.1.9

“No physical revision of the pipe wall penetrations or the floor drains in the evaporator pump
room will be required prior to evaporator restart.”

“If at any time leakage is seen or detected from these installations, or if for any reason these
installations are repaired or rebuilt, they will be rebuilt or repaired in accordance with
regulations.”

“Should a spill occur in the evaporator pump room, the sump and the piping shall be rinsed three
times as required in WAC 173-303-160, as appropriate. ‘Appropriate’ in this case means that the
original regulation was written for a free container, not a sump, so that judgment will have to be
used in the application of the regulation. The rinsate shall be transferred to the double-shell
tanks.”

Tank Management Practices

All 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” (Chapter 3.0). 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 unacceptable for processing.
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The 242-A Evaporator process is controlled by operators using the MCS. The MCS computer monitors
liquid levels in the vapor-liquid separator (C-A-1) and condensate collection tank (TK-C-100). The MCS
system manages liquid levels in the vapor-liquid separator (C-A-1) using a control function that controls
feed delivery to the vapor-liquid separator (C-A-1). The MCS system also manages liquid levels in the
condensate collection tank (TK-C-100) using a control function to maintain the tank level at
approximately 50 percent under normal conditions. The MCS has alarms that annunciate on high-liquid
levels for both the vapor-liquid separator (C-A-1) and condensate collection tank (TK-C-100) to notify
operators that actions must be taken to prevent overfilling of these vessels.

An interlock is activated when high-liquid level in the vapor-liquid separator (C-A-1) is detected,
automatically shutting down the feed transfer pump at feed tank 241-AW-102, thereby preventing
overfilling of the vessel and carryover of slurry into the process condensate system. The condensate
collection tank (TK-C-100) has an overflow line that routes solution to feed tank 241-AW-102 in case of
overfilling.

Process and instrumentation drawings are listed in Section 4.3.

The process condensate pump (P-C-100), recirculation pump (P-B-1), and slurry pump (P-B-2) can be
shutdown using the MCS or manually at the direction of the Shift Manager or 242-A Evaporator Control
Room Operator if a leak occurs.

4.1.10 Labels or Signs

This section identifies how tank labeling practices will be implemented to meet the requirements of
WAC 173-303-640(5)(d). Both the condensate collection tank TK-C-100 and ancillary piping is labeled
“Process Condensate” to alert trained personnel which pipes in the condenser room contain dangerous
waste.

The vapor-liquid separator (C-A-1) is located in the evaporator room, a normally unoccupied area. This
area is posted as a radiological area based on current conditions. Access is controlled using As Low as
Reasonably Achievable (ALARA) principles and limited to personnel in accordance with “Personnel
Training” (Chapter 8.0). The tank labels are visible from the walls of the tank enclosure rooms, which are
less than 50 feet from the tank systems; therefore, label visibility requirements are met.

4.1.11 Air Emissions

Tank systems that contain acutely or chronically toxic waste, by inhalation must be designed to prevent
the escape of such vapors as required by WAC 173-303-640(5)(e). For the DST System waste in the
vapor-liquid separator (C-A-1), no determination has been performed to determine if the waste is acutely
or chronically toxic by inhalation. Most of the toxic compounds in the DST waste are not volatile, but
because of the high radioactivity of the waste, controls are included to prevent or mitigate the release of
tank vapors. During operation, the vapor-liquid separator (C-A-1) is maintained under vacuum to ensure
air leakage is from uncontaminated building air space into the tank vapor space. The vapor in the
vapor-liquid separator (C-A-1) then passes through deentrainment pads to prevent liquid and solid
carryover into condensers (E-C-1, E-C-2, and E-C-3). The vapor stream passes through the three
condensers that remove the condensable components. The noncondensable vapors pass through

High Efficiency Particulate Air (HEPA) filters before being discharged to the environment.

4.1.12 Management of Ignitable or Reactive Wastes in Tank Systems

The 242-A Evaporator “Part A Form” (Chapter 1.0) contains the ignitable waste number because of the
presence of oxidizers (nitrates and nitrites). Waste accepted at the 242-A Evaporator does not meet the
definition of a combustible or flammable liquid given in National Fire Protection Association (NFPA)
code number 30 (NFPA 1996). The buffer zone requirements in NFPA-30, which require tanks
containing combustible or flammable solutions be a safe distance from each other and from public way,
are not applicable.
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Testing is performed on the DST System candidate feed tank waste to be processed to verify the waste
does not react exothermically at the elevated temperatures at the 242-A Evaporator. The “Waste Analysis
Plan” (Chapter 3.0) discusses waste acceptance requirements due to the reactive waste number contained
on the 242-A Evaporator “Part A Form” (Chapter 1.0).

4.1.13 Management of Incompatible Wastes in Tank Systems

Waste transferred to the 242-A Evaporator must be compatible before mixing. The “Waste Analysis
Plan” (Chapter 3.0) includes waste compatibility requirements; including waste-to-waste compatibility of
multiple candidate feed tanks. Waste stored in the condensate collection tank (TK-C-100) contains low
quantities of constituents where compatibility from batch to batch is not a concern.

4.2 Air Emissions Control

This section addresses the requirements of Air Emission Standards for Process Vents, under 40 Code of
Federal Regulations (CFR) 264 Subpart AA (incorporated by reference in WAC 173-303-690).

4.2.1 Applicability of Subpart AA Standards

The 242-A Evaporator performs distillation that specifically requires evaluation of process vents for the
applicability of 40 CFR 264 Subpart AA.

Waste processed at the 242-A Evaporator routinely contains greater than 10 parts per million organic
concentrations; therefore, organic air emissions are subject to 40 CFR 264.1032, which requires organic
emissions from all affected vents at the Hanford Facility be less than 3 pounds per hour and 3.1 tons per
year, or control devices be installed to reduce organic emissions by 95%.

The 242-A Evaporator has one process ventilation system that vents both the vapor-liquid separator
(C-A-1) and the condensate collection tank (TK-C-100). The vent lines from both tanks combine before
entering an off-gas system consisting of a deentrainer, a prefilter/demister, HEPA filters, and an exhaust
fan. The vessel vent off-gas system is located on the third floor of the condenser room, with the exhaust
stack extending horizontally through the east wall of the building at an elevation of approximately 48 feet
above ground level. The exhaust stack bends to run vertically with the discharge point approximately
111 feet above ground level.

During waste processing, the airflow is about 720 cubic feet per minute, with about 150 cubic feet
per minute ventilated from the condensate collection tank (TK-C-100) and the remainder from the
vapor-liquid separator (C-A-1) and air in leakage.

Organic emissions occur during waste processing, which is less than 6 months (182 days) each year. This
is the maximum annual operating time for the 242-A Evaporator, as shutdowns are required during the
year for maintenance outages, candidate feed tank analysis, and establishing transfer routes for staging
waste in the DST System.

4.2.2 Process Vents - Demonstrating Compliance

This section outlines how the 242-A Evaporator complies with the requirements of 40 CFR 264,
Subpart AA, including a discussion of the basis for meeting the organic emission limits, calculations
demonstrating compliance, and conditions for reevaluating compliance.

4.2.2.1 Basis for Meeting Limits/Reductions

The TSD units at the Hanford Facility subject to 40 CFR 264, Subpart AA meet the organic air emission
limits of 3 pounds per hour and 3.1 tons per year, established in 40 CFR 264.1032, by the design of the
facility. The 242-A Evaporator and the other TSD units collectively can meet these standards without the
use of air pollution control devices.
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4.2.2.2 Demonstrating Compliance

Process vent organic air emissions are controlled by establishing limits for acceptance of waste at the
242-A Evaporator. Before startup of each campaign, the waste to be processed is sampled in the

DST System to determine the organic content. If the concentrations of organic constituents are less than
the limits in the “Waste Analysis Plan” (Chapter 3.0), the waste can be processed, provided the Hanford
Facility will not exceed 3 pounds per hour and 3.1 tons per year. The waste acceptance limits in the
“Waste Analysis Plan” (Chapter 3.0) are based on equilibrium calculations and assumptions given in
Organic Emission Calculations for the 242-A Evaporator Vessel Vent System (WHC-SD-WM-ES-380,
1996). The calculation to determine organic emissions consists of the following steps:

1. Determine the emission rate of each candidate feed tank organic constituent by multiplying the
constituent concentration by the corresponding partition factor in Organic Emission Calculations
for the 242-A Evaporator Vessel Vent System (WHC-SD-WM-ES-380, 1996).

2. Sum the emission rates of all organic constituents to determine the emission rate for the candidate
feed tank. The maximum emission rate for the campaign is the rate from the candidate tank with
the greatest emission rate.

3. Determine the total amount of emission during the campaign by using operating time and a
weighted average emission rate, based on the volume of each candidate feed tank processed.

The organic emission rates and quantity of organics emitted during the campaign are determined using
these calculations and are included in the operating record for each campaign, as required by

40 CFR 264.1035. The Hanford Facility has a system to ensure organic emissions from units subject to
40 CFR 264, Subpart AA are less than the limits of 3 pounds per hour and 3.1 tons per year. Records
documenting total organic emissions are available for Ecology review on request.

4.2.2.3 Reevaluating Compliance with Subpart AA Standards

Calculations to determine compliance with Subpart AA will be reviewed when any of the following
conditions occur at the 242-A Evaporator:

e Changes in the configuration or operation that affect the assumptions in the Organic Emission
Calculations for the 242-A Evaporator Vessel Vent System (WHC-SD-WM-ES-380, 1996).

e Annual operating time exceeds 182 days.
4.3 Engineering Drawings

The drawings in Table 4-1 are Process and Instrumentation Diagrams (P&IDs) for the systems at the
242-A Evaporator that contact mixed waste. These drawings are provided for general information, and
demonstrate adequacy of the tank systems design.

Chapter 4.24



o OB WwWN -

WA7890008967
242-A Evaporator

Table 4-1 Process and Instrumentation Diagrams

System

Drawing Number

Drawing Title

Vapor-Liquid Separator (C-A-1)

H-2-98988 Sheet 1

P&ID Evaporator Recirc System

Reboiler (E-A-1)/Recirculation Line

H-2-98988 Sheet 2

P&ID Evaporator Recirc System

Slurry System

H-2-98989 Sheet 1

P&ID Slurry System

Condensate Collection Tank
(TK-C-100)

H-2-98990 Sheet 1

P&ID Process Condensate System

Secondary Containment Drain System

H-2-98995 Sheet 1

P&ID Drain System

Secondary Containment Drain System

H-2-98995 Sheet 2

P&ID Drain System

Condensers

H-2-98999 Sheet 1

P&ID Vacuum Condenser System

Pump Room Sump

H-2-99002 Sheet 1

P&ID Jet Gang Valve System

Condensate Recycle System

H-2-99003 Sheet 1

P&ID Filtered Raw Water System

PC-5000 Transfer Line
(3”-EVAP_COND-PC5000-M17)

H-2-88766, Sheets 1,
3,and 6

P&ID LERF Basin & ETF
Influent Evaporator

WTP backup transfer line
(3”-WTP-002-M17)

H-2-88766, Sheet 5

P&ID LERF WTP Interface

The drawings in Table 4-2 are for secondary containment systems for the 242-A Evaporator. Because
secondary containment systems are the final barrier for preventing the release of dangerous waste into the
environment, modifications that affect the secondary containment systems will be submitted to Ecology
asa Class 1, 2, or 3 Permit Modifications, as required by WAC 173-303-830.

Table 4-2 242-A Evaporator Secondary Containment Systems Drawings

System Drawing Number Drawing Title

H-2-69277 Sheet 1 Structural Foundation Plan
Sections & General Notes -

Areas1 & 2

242-A Building

H-2-69278 Sheet 1 Structural Foundation Elevations

& Details - Areas 1 & 2

H-2-69279 Sheet 1 Structural First Floor Plan &

AMU - Areas 1 & 2

Pump Room Sump Drainage H-2-69352 Sheet 1 Sections Process Waste Drainage

242-A Building Drainage H-2-69354 Sheet 1 Plan Process Waste Drainage

Pump Room Sump H-2-69369 Sheet 1 Pump Room Sump Assembly &

Details
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Piping Abbreviations
AF Anti-Foam PS | Process Sewer
AS At Sample PW | Process Waste
DECON | Decontamination RW | Raw Water
DR Drain SC | Steam Condensate
EF Evaporator Feed SL | Slurry
EL Eluant STM | Steam
FRW Fliltered Raw Water  |SW | Sanitary Water
1 Instrument u Unility
1A |Instrument A URW| Used Raw Water
OVFL |Overflow v Vent
PA Process Air VAC | Vacuum
PC Process Condensate |VV | Vessel Vent

Prefilter / Demister
F-C§

Stream Number Usedin

Flowsheet Calculation
[_J-Process Sample
Steam
0 psig
Raw Water Condenger
E-C3
Ar/In Leak:
o . @ ’8 Ar Inlet
Deentrainment Pads Vapor Line c:'::‘“ Filter F-C-7
& { Ecz ¢ © & %
Primary URW URW pe 'l ll
Filtered Raw __FRW FEe Condenser Condensate
@ L EC1 Filter
@ F-C1
U IAAAANAAR PC

P |
peloe \ Evaporator

& Rea

Radiation  fregteq rocess
Monitor  condensateto

P
SAMP-F-2 PB4

4 b

Diverted Process
Condensate to 102-AW
o TK-C-100

Figure 4-1 242-A Evaporator Simplified Process Flow Diagram
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42-in Vapor Line To Vacuum
Condenser Systei

Deentrainment Pads

rom
Antifoam System

¢ Antifoam <
A4

To Steam

ondensate Syste

From Condensate
ecycle or Filtered Condensate Recycle ]  Recirculation
Raw Waler System Line Vapor =) TEM,
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System SC i N
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Recirculation )
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Figure 4-2 242-A Evaporator Process Loop
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Figure 4-3 242-A Evaporator Slurry System
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Abbreviations

PC__|Process C [cA |

Recwele | WV | Vessel Vent

LERF  Liquid ENluent Retention Facility

Agitator
A-C-100
LA A AR
Pu Pl
P-C-106 A
Condensate Pump
Collection Tank P-C-100
CR TG

e e e e To
Drain System
Condensate
> Recycle

A J

F-C-1

RC3 Radiation

Manitor

- |

Treated Process
Condensate to

Sample Port

s

L}
1
L}
\J
Diverted
Process

Condensate to 102-AW
or TK-C-100

Figure 4-4 242-A Evaporator Process Condensate System
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CW  Cooling Water

»

RW  Raw Water
2
2
%)
5
>
Wom Féaw \ RW [
ater System 24
— P
Jet
From Steam Ejector
Steam System / J-EC2-1
Air In-bleed Emctor After
J-EC1-1 Condenser
Vapor from E-C-3
Separator C-A-1 /5= Vapor v
Line Inter CW
Condenser -
E-C-2 g
Process Condensate S
X
Primary CwW CW &
Condenser T l
Bt CW Used Cooling Water
) to TEDF

| > Process Condensate >

to Tank C-100

Process Condensate

Figure 4-5 242-A Evaporator Vacuum Condenser System
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Hanford Facility RCRA Permit Dangerous Waste Portion

242-A EVAPORATOR
CHAPTER 6.0

PROCEDURES TO PREVENT HAZARDS

CHANGE CONTROL LOG

Change Control Logs ensure that changes to this unit are performed in a methodical, controlled,
coordinated, and transparent manner. Each unit addendum will have its own change control log with a
modification history table. The “Modification Number” represents Ecology’s method for tracking the
different versions of the permit. This log will serve as an up to date record of modifications and version

history of the unit.

Modification History Table

Modification Date Modification Number
06/28/2021 8C.2021.5F
11/12/2019 8C.2019.4F
04/09/2018 PCN-242-A-2017-02
11/16/2017 8C.2017.5F
02/18/2016 8C.2015.Q04

Change Control Log

242-A Evaporator
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6.0 PROCEDURES TO PREVENT HAZARDS

This chapter discusses security, inspection schedules, preparedness and prevention requirements,
preventive procedures, structures, and equipment, and prevention of reaction of ignitable, reactive, and
incompatible waste for the 242-A Evaporator.

6.1 Security

Refer to Permit Attachment 3, Security, for compliance with Washington Administrative Code

(WAC) 173-303-310(2)(b) and (c). The 242-A Evaporator is located within the 200 Area of the Hanford
Facility and access is controlled by physical barriers, which complies with WAC 173-303-310(2)(c). To
meet the requirements of WAC 173-303-310(2)(a), signs stating “Danger — Unauthorized Personnel Keep
Out,” or equivalent language, legible at 25 feet or more, are posted at each entrance to the active portion
or each entrance that will lead to the active portion. The Permittees will post signs on or near the outside
doors to the 242-A Evaporator.

6.2 Inspection Plan

This section describes the method and schedule for inspections of the 242-A Evaporator. The purpose of
inspections is to identify situations that might cause or lead to a release of mixed waste that could pose a
threat to human health and the environment. Abnormal conditions identified by an inspection must be
corrected on a schedule that prevents hazards to the public and environment.

6.2.1 General Inspection Requirements

This section provides an overview of inspections performed at the 242-A Evaporator. A copy of the
inspection plan is kept in the 242-A Evaporator Operating Record. There are three general classes of
inspections at the 242-A Evaporator:

e Monitoring of remote instrumentations and alarms are performed by operating personnel in the
242-A Evaporator control room using the Monitor Control System (MCS) computer.

o Visual inspections of tanks and equipment are performed by operating personnel. Other
inspections of 242-A Evaporator equipment are performed as noted in Table 6-1 through
Table 6-4.

e Preventive maintenance of equipment and calibration of instruments are performed by
maintenance personnel. A computerized tracking system is used to identify and schedule
preventive maintenance and calibration activities.

Preventive maintenance and instrument calibrations on certain equipment might not be possible when the
242-A Evaporator is operating. Because of the limited duration of 242-A Evaporator campaigns, these
activities are scheduled during outages between campaigns to avoid interference with operating activities.
Per Condition I1.0.3 inspection of high radiation areas will be addressed on a case-by-case basis.

6.2.1.1 Types of Problems
The 242-A Evaporator inspections include, but are not limited to, the following:
o Condition of tanks and ancillary equipment.
e Condition of secondary containment.
e Evidence of leaks or overflows from tanks, piping, or transfer lines.
e Condition of security equipment.
o Condition of safety, communications, and emergency equipment.

A schedule of inspections, including items to be inspected, problems to look for, frequency of inspections
and responsible organization are provided in Table 6-1 through Table 6-4.
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6.2.1.2 Frequency of Inspections

The frequency of inspections is based on the significance of a failure of the equipment and on regulatory
requirements, Hanford Site and industry standards, and experience of the nature and frequency of
equipment failures.

Unless otherwise noted, inspection frequencies are defined by the following periodicities:

o Daily means once per calendar day.

o Weekly means once per calendar week, spanning from Sunday to Saturday.
e Monthly means once per calendar month.

o Quarterly means once per calendar quarter.

¢ Annually means at least once per 12-month period £30 days.

e Continuous monitoring means instrument monitoring performed remotely (control room)
continuously during 242-A Evaporator waste processing operations and/or waste transfers, or
Waste Treatment Plant (WTP) waste transfers as appropriate. If instrumentation is not
functioning, visual inspections are performed as identified in Table 6-3.

e The frequency of inspections for the 242-A Evaporator is given in Tables 6-1 through Table 6.4.
6.2.1.3 Maintenance

Leak detectors are functionally checked annually. The frequency of some alarm monitoring is
continuous. This means an operator must be present in the control room to monitor alarm instruments
that continuously check for conditions such as leaks and high sump levels. Continuous monitoring is only
required when the 242-A Evaporator is processing waste.

6.2.2 Tank System Inspections and Corrective Actions

This section discusses the inspections performed on the two tank systems at the 242-A Evaporator: the
vapor liquid separator (C-A-1), and the condensate collection tank (TK-C-100). Inspections include
secondary containment and leak and overfill prevention equipment.

6.2.2.1 Overfill Prevention

The vapor liquid separator (C-A-1), is equipped with instrumentation that alarms before the tank reaches a
level where the tank could overflow or entrain liquid waste into the vacuum condenser system. The alarm
annunciates in the 242-A Evaporator control room allowing operating personnel to take immediate action
to stop the vapor liquid separator (C-A-1) from overfilling.

The condensate collection tank (TK-C-100), was designed with an overflow line that routes waste to the
Double Shell Tank (DST) System feed tank 241-AW-102. This design prevents tank overflow to the
condenser room.

6.2.2.2 Visual Inspections

Visual inspections of tanks and secondary containments are performed to check for leaks, signs of
corrosion or damage, and malfunctioning equipment. The following rooms containing dangerous waste
are inspected:

e Condenser room.

e Pump room.

e Loadout and hot equipment storage room.

In addition, the Aqueous Makeup Unit (AMU) and Loading Room are inspected when dangerous waste is
present in the room.
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The vapor liquid separator (C-A-1) is located in the evaporator room, with a portion of the recirculation
loop located in the pump room. Because of the high radiation dose in the evaporator room, visual
inspections cannot be performed. Leaks in the evaporator room drain to the pump room sump;
monitoring of the pump room sump instrumentation is performed to determine if leaks have occurred.
Visual inspection of the pump room and the loadout and hot equipment storage room is performed
through the shielding windows in the AMU to constrain personnel radiological exposure to levels that are
As Low as Reasonably Achievable (ALARA).

6.2.2.3 Leak Detection

The sample enclosures in the loadout and hot equipment storage room have leak detectors for both the
feed and slurry samplers. For information on these systems and their secondary containment, refer to
Chapter 4.0, “Process Information.” The DST System slurry transfer lines have a leak detection system,
which is monitored and functionally tested by the DST System.

During sampling or maintenance activities associated with the evaporator room, pump room, or loadout
and hot equipment storage room, a radiological contamination control curtain may be extended over the
loadout room to reduce the likelihood of contaminants reaching the environment through the loadout
door. When extended, the contamination control curtain will limit visibility to the loadout and hot
equipment storage room from the shielding window on the AMU mezzanine while completing
inspections. When this is the case, inspection forms will denote that the containment curtain was
extended. Leaks in the evaporator room, pump room, and the loadout and hot equipment storage room
drain to the pump room sump. The sump high-level alarm serves as a leak detector for these rooms. For
information on the rooms and their drain systems, refer to Chapter 4.0, “Process Information.”

During 242-A Evaporator waste transfers to Liquid Effluent Retention Facility (LERF), the PC-5000
transfer line is continuously monitored by an end-of-line electronic leak detection element, or by visual
inspection employed at the corresponding sight glass at LERF Catch Basins 242AL-41 (FG-60M-002)
and/or 242AL-43 (FG-60M-001), in accordance with Permit Condition I11.4.C.4.a. The leak detection
system alarms are monitored remotely in the 242-A Evaporator control room. If any liquid is observed
the 242-A Evaporator Shift Manager is notified to take corrective actions. Section 4.1.7.3 addresses
secondary containment and leak detection.

During WTP waste transfers to PC-5000, the WTP backup transfer line (3”-WTP-002-M17) is
continuously monitored by an end-of-line electronic leak detection element, or by visual inspection
employed at the corresponding sight glass at LERF Catch Basins 242AL-41 (FG-60M-002) and/or
242A1.-43 (FG-60M-001), in accordance with Permit Condition I11.4.C.4.a. The leak detection system
alarms are monitored remotely in the 242-A Evaporator control room or the 200 Area Effluent Treatment
Facility (ETF) control room. If any liquid is observed the shift manager is notified to take corrective
actions. Section 4.1.7.3 addresses transfer line secondary containment and leak detection.

6.2.2.4 Alternative Leak Detection during Electrical/Ventilation Outages

As part of maintenance or system upgrades, the need to secure electrical power or ventilation to the
242-A Evaporator sometimes becomes necessary. This includes activities such as, but not limited to:
cleaning and inspection of the Motor Control Centers (MCCs) for distributing electrical power to the
systems at the 242-A Evaporator, ventilation system maintenance and upgrades. Planned electrical or
ventilation outages are performed during periods when DST System waste is not being processed.

During times when access is limited as a result of electrical or ventilation outages, performance of daily
inspections specified in Table 6-1 may be impacted. When impacted, an alternative method of leak
detection is implemented for the condenser room, and the inspections are suspended in the pump room,
loadout and hot equipment storage room, and the loading room.
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o Condenser Room. A camera will be placed above the floor drain to detect the presence of leaks
or spills during maintenance as appropriate. If required, the camera and subsequent television
monitor will be provided electrical power via an alternative source. Operators will complete their
daily inspections for leaks or spills using this method for the condenser room. Facility personnel
will document the use of this alternative method in the 242-A Evaporator Operating Record. The
process condensate collection tank (TK-C-100), located in the condenser room, is the only tank
storing dangerous waste on a routine basis. It is not normal to allow personnel access into the
condenser room during extended electrical or ventilation outages unless maintenance activities or
upgrades require entry.

e Pump Room, Loadout and Hot Equipment Storage Room, and Loading Room. Performance
of Table 6-1 daily inspection is not possible during maintenance activities affecting the electrical
power supply to the overhead lighting because these rooms do not have the capability for a
camera. Storage of mixed waste does not occur in these rooms because systems which manage
mixed waste within the pump room and the loadout and hot equipment storage room are flushed
and gravity drained to the extent possible after each campaign. Should any remaining liquid leak
from primary containment; it is captured by the secondary containment system and routed to the
pump room sump and ultimately to the 241-AW-102 DST System feed tank. Quantities of liquid
sufficient to reach 241-AW-102 would cause a change in tank level. Facility personnel will
document when inspections cannot be performed due to electrical outages in the
242-A Evaporator Operating Record.

The process described in the preceding paragraphs of this section may also be implemented when external
events cause electrical or ventilation outages.

6.2.2.5 Cathodic Protection

Cathodic protection is not required for the equipment within the 242-A facility boundaries. The only
portion of the system, which is underground, is the PC-5000 transfer line. The PC-5000 transfer line is
constructed of fiberglass.

6.2.2.6 Tank Assessments

The Integrity Assessment Reports were issued in 1998 and 2008. The frequency and nature of these
assessments are discussed in Chapter 4.0, “Process Information.”

6.2.3 Storage of Reactive and Ignitable Wastes

Inspection of areas where ignitable or reactive wastes are stored is conducted by a professional person
who is familiar with the International Fire Code, or in the presence of the local, state, or federal fire
marshal. The inspection record includes the date and time of the inspection, the name of the professional
inspector, a notation of the observations made, and any remedial actions which were taken as a result of
the inspection. The completed inspection record is included in the 242-A Evaporator Operating Record.

6.2.4 Air Emissions Control and Detection Inspections

The process vent at the 242-A Evaporator is subject to 40 Code of Federal Regulations (CFR) 264,
Subpart AA, which requires organic emissions be limited to 1.4 kilograms (3 pounds) per hour, and

2.8 mega grams (3.1 tons) per year, or controls be installed to reduce organic emissions by 95 percent.
Organic concentrations in the waste processed at the 242-A Evaporator are limited to ensure the values of
1.4 kilograms (3 pounds) per hour and 2.8 mega grams (3.1 tons) per year are not exceeded. Therefore,
no emission control devices are installed on the 242-A Evaporator vessel ventilation system and no
inspections are required (Chapter 4.0, “Process Information”).
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6.2.5 Inspection Logs

Visual inspections (refer to Tables 6-1 through 6-4) are performed using inspection log sheets (also called
round sheets or eRounds) that outline frequency, the components to inspect, operating conditions and
ranges, and types of problems. Log sheets are kept in the 242-A Evaporator control room or retained on
electronic media. Inspectors record the following information:

o Date and time of the visual inspection.
Printed name and handwritten or electronic signature of the person performing the inspection.
Notations of the observations made, including space for writing comments.
An account of spills or discharges in accordance with WAC 173-303-145.

Completed log sheets are reviewed and approved by the shift supervisor, collected, and stored for at least
5 years in the 242-A Evaporator Operating Record. If an inspection log cannot be located in the 242-A
Evaporator Operating Record, a substitute documentation/log will be added to the 242-A Evaporator
Operating Record that documents the missing log. If an inspection was scheduled or attempted; but could
not be performed or fully completed due to a planned event (e.g., planned power outage), then a
reasonable attempt will be made to re-schedule and complete the inspection within the identified
inspection frequency. If an inspection was scheduled or attempted; but could not be performed or fully
completed due to an unplanned event (e.g., Hanford Site or local area emergency or injury; unplanned
power outage; unexpected or radiological conditions, work, training, or safety restrictions); the missed
inspection or portions thereof that were not completed shall be documented in the relevant inspection log
or facility logbook; and if applicable, reported in the Hanford Facility Annual Noncompliance Report.

Maintenance inspections are performed as part of the maintenance job control system. After completion,
the maintenance documentation is reviewed and signed.

6.2.6 Schedule for Remedial Action for Problems Revealed

If while performing a visual inspection (Table 6-1), a leak or spill is discovered, 242-A Evaporator
management responds immediately per Chapter 7.0, “Contingency Plan.” Action is taken to stop the leak
and determine the cause. The waste is removed from the secondary containment within 24 hours or in a
timely manner that prevents harm to human health and the environment. The specific actions for the
pump room sump are described in Chapter 4.0, “Process Information.”

If an alarm activates during inspections, an operator responds immediately and implements appropriate
actions.

If an inspection identifies equipment that is missing, damaged, or not operating properly, the operator
records the problem on a deficiency log in the 242-A Evaporator control room or on electronic media.
Repair work is prioritized by 242-A Evaporator management to mitigate health and environmental risks.

6.3 Preparedness and Prevention Requirements

The following sections document the preparedness and prevention measures taken at the
242-A Evaporator.

6.3.1 Equipment Requirements

The following sections describe the internal and external communications and emergency equipment
located at the 242-A Evaporator that can be activated by the 242-A Evaporator Building Emergency
Director (BED). Hanford Facility-wide equipment is identified in Permit Attachment 4, Hanford
Emergency Management Plan (DOE/RL-94-02).
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6.3.2 Internal Communications

The 242-A Evaporator is equipped with internal communication systems to provide immediate emergency
instruction to personnel. The on-site communication systems at the 242-A Evaporator include telephones,
hand-held two-way radios, a public address system, and alarm systems. The telephone and radio systems
provide for internal and external communication. Alarm systems allow personnel to appropriately
respond to various emergencies, including building evacuations, take cover events, fires and/or
explosions. The locations of telephones, public address systems, and alarms are given in the Chapter 7.0,
“Contingency Plan.”

Immediate emergency instruction to personnel is provided by a public address system using speaker horns
and speakers located throughout the 242-A and 242-AB buildings and outside.

6.3.2.1 External Communications

The 242-A Evaporator is equipped with devices for summoning emergency assistance from the Hanford
Fire Department, the Hazardous Materials Response Team, and/or Hanford Patrol, as necessary. External
communication to summon emergency assistance is made by using a telephone communication system,
fire alarm pull boxes, or hand-held radio as described in Permit Attachment 4, Hanford Emergency
Management Plan, (DOE/RL-94-02). These devices are provided throughout the 242-A Evaporator.

During certain periods, only one operator may be available within the 200 East plateau. This operator has
access to external communication using telephones located throughout the building.

6.3.2.2 Emergency Equipment

Emergency equipment is available throughout the 242-A Building. The locations of emergency
equipment are provided in Chapter 7.0, “Contingency Plan.”

Major fire damage is unlikely at the 242-A Evaporator because of the concrete construction and because
the amount of combustible material is minimized. Temperature activated water sprinkler systems,
emergency lights, fire alarms pull boxes, and fire extinguishers are located throughout the

242-A Evaporator. The 242-A Evaporator relies primarily on the Hanford Fire Department to respond to
fires and other emergencies as described in Permit Attachment 4, Hanford Emergency Management Plan,
(DOE/RL-94-02). The Hanford Fire Department is capable of providing rapid response to fires within the
200 East Area.

Safety showers are used to decontaminate personnel. Water for these devices is supplied from the
sanitary water system.

Spill kits are used to provide spill control measures. An inventory of the equipment in the spill kit is
included inside the cabinet. The spill kit seal is checked monthly to ensure the spill kit has not been used.
If used, the spill kit will be replenished by the next monthly inspection and a new seal applied.

If items are unavailable, then this will be noted on the inspection sheet and the kit will be left unsealed
until inventory items are replenished.

The 242-A Evaporator operating personnel are trained in the use of emergency equipment (Chapter 8.0,
“Personnel Training”).

6.3.2.3 Water for Fire Control

Water for fire protection is supplied from the 200 East Area raw water system. The water distribution
system is sized to provide adequate volume and pressure to supply firefighting needs under normal and
emergency conditions. A fire hydrant is located in the immediate proximity of the 242-A Building.

In the event that the sprinkler system at the 242-A Evaporator does not put out a fire, or the sprinkler
system is damaged during an accident, the Hanford Fire Department fire station will provide equipment as
described in Permit Attachment 4, Hanford Emergency Management Plan (DOE/RL-94-02).
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6.3.3 Spacing Requirement

Sufficient space is maintained on the exterior of the 242-A Evaporator to allow access of personnel and
equipment responding to fires, spills, or other emergencies. Unobstructed fire lanes run from Fourth
Street and Canton Avenue to the 242-A Building main entrance to allow emergency vehicle access to the
main entrance and the nearby fire hydrant.

The 242-A Evaporator interior space is designed to allow access by emergency response personnel while
maintaining barriers to contain releases of gaseous or liquid waste and hazardous substances as defined in
WAC 173-303-040. Exit (egress) paths in the rooms containing dangerous waste are checked daily to
ensure the walkways have not been obstructed.

6.4 Preventive Procedures, Structures, and Equipment
The following sections describe preventive procedures, structures, and equipment.
6.4.1 Loading and Unloading Operations

Loading and unloading operations, as described in WAC 173-303-395(4), do not take place at the
242-A Evaporator. Liquid mixed waste is transferred only by pipeline.

6.4.2 Runoff

Liquid waste handling at the 242-A Evaporator occurs within tank systems with secondary containment.
Rooms containing mixed waste have drains that route to either the pump room sump or the DST System
feed tank, 241-AW-102. The pump room sump overflows to the DST System feed tank as well.
Therefore, runoff from a major leak, such as a break in a large water line within the 242-A Building,
would be contained within the 242-A Evaporator or drained to the DST System feed tank 241-AW-102.
Refer to Chapter 4.0, “Process Information,” for information on secondary containment and drain
systems.

6.4.3 Water Supplies

Raw and sanitary water are supplied to the 242-A Evaporator via separate underground lines. Raw water
is filtered to prevent organisms and other debris from clogging valves, fire hydrants, and other equipment.
Sanitary water is filtered and treated before distribution through a piping system separate from the raw
water system.

The raw water supply to the 242-A Evaporator enters the 242-A-81 Water Service Building, passing
through a strainer and backflow preventer before entering the facility. The backflow preventer ensures
contaminated water cannot flow back into the raw water system. A second backflow preventer is installed
in the 242-A Evaporator on the raw water supply line connecting with the condensate recycle line. This
system allows either raw water or process condensate to be used for the pump seal water and
deentrainment pad spray water without risk of contamination of the raw water system.

The sanitary water system provides water to the lunchroom, drinking fountains, men’s and women’s
change rooms, and safety showers. There are no connections between sanitary water and any system or
piping containing mixed waste.

6.4.4 Equipment Failure and Power Outages

The 242-A Evaporator is designed to mitigate the effects of failure of a major piece of equipment. In the
event of equipment failure or power outages, the evaporator process can be shut down and the vapor
liquid separator (C-A-1) gravity drains to the DST System feed tank, 241-AW-102, and the process
condensate collection tank (TK-C-100), is designed to overflow to DST System feed tank, 241-AW-102.
This places the 242-A Evaporator in a safe configuration, and mitigates failure of the process condensate
pump used to transfer the process condensate to LERF.
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Upon loss of power the following automatically occur:

e Supernate feed pump AW-P-102, which is located in a DST tank, de-energizes, stopping feed to
the vapor liquid separator C-A-1 vessel.

e Supernate feed valve HV-CAL-1 opens, initiating emptying of the vapor liquid separator C-A-1
vessel to 241-AW-102.

e Steam supply valve HV-EA1-5 to the E-A-1 reboiler closes, ceasing boil off in the vapor liquid
separator C-A-1 vessel.

e Vapor liguid separator C-A-1 vessel vacuum breaker HV-EC1-5 opens, ceasing boil off in the
vapor liquid separator C-A-1 vessel.

e Recirculation pump P-B-1 de-energizes, stopping recirculation through the recirculation loop.

o Dump valves HV-CA1-7 and HV-CA1-9 open, draining waste in the vapor liquid separator
C-A-1 vessel to 241-AW-102.

o Uninterruptible Power Supply (UPS) will provide temporary power to the MCS long enough to
monitor the safe shutdown of the process described above.

e Personnel emergency equipment (Fire Alarm Control Panels, Emergency lighting and exit lights)
operates on backup battery power to support safe exit from the facility if an emergency condition
occurs.

Power Outages are discussed in Chapter 7.0, “Contingency Plan.”
6.4.5 Personnel Exposure

Design, administrative controls, and personal protective equipment are used at the 242-A Evaporator to
prevent undue exposure of personnel to mixed waste.

The following features were incorporated into the 242-A Evaporator design to minimize personnel
exposure.

e The 242-A Evaporator is designed for remote operation of equipment containing highly
radioactive solutions such as waste feed and slurry. These solutions usually are present only in
the pump room and evaporator room, which are heavily shielded and routinely are not entered by
operating personnel.

e The 242-A Building ventilation system is designed to provide airflow from uncontaminated zones
to progressively more contaminated zones.

e Emergency lighting devices are located strategically throughout the 242-A Evaporator.
e Eyewash stations and safety showers are located as identified in Chapter 7.0, “Contingency Plan.”

o Methods for decontaminating vessels and equipment are available to reduce personnel exposure if
entry for maintenance activity is required.

o Offices, 242-A Evaporator control room, change rooms, and lunchroom are situated to minimize
casual exposure of personnel.

All operations are conducted so employee exposure to mixed waste are maintained ALARA. Exposures
are minimized by engineering or administrative controls with protective gear used where such controls are
not practical. Before the start of any operation that might expose personnel to the risk of injury or
contamination, a review of the operation is performed to ensure the nature of hazards that might be
encountered are considered and that appropriate protective gear is selected. Administrative procedures
dictate the level of protective clothing worn and depend on the location within the 242-A Evaporator and
the nature of the activity being performed.
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6.5 Prevention of Reaction of Ignitable, Reactive, and Incompatible Waste
The following sections describe prevention of reaction of ignitable, reactive, and incompatible waste.
6.5.1 Precautions to Prevent Ignition or Reaction of Ignitable or Reactive Waste

Administrative processes are designed to prevent the ignition or reaction of waste at the
242-A Evaporator. The precautions include the following:

e Analysis is performed on candidate waste in the DST System to check that there are no
exothermic reactions when the waste is heated and that there will be no adverse effects due to
mixing the contents of different waste tanks in the DST System feed tank and evaporator vessel
(refer to Chapter 3.0, “Waste Analysis Plan™).

o Sample analysis of the candidate feed tank waste in the DST System includes a surface sample to
identify the presence of a separable organic layer that might be ignitable. Refer to Chapter 3.0,
“Waste Analysis Plan,” for addressing a separable organic layer. Near the end of the
campaign(s), to ensure there is no separable organic layer, the condensate collection tank
(TK-C-100) is allowed to overflow, transferring the organic phase to the DST System feed tank
241-AW-102.

e The condensate collection tank (TK-C-100) is overflowed to the DST System during each
campaign to prevent the possibility of accumulating immiscible organics in the condensate waste
tank.

e The vapor liquid separator (C-A-1) and the condensate tank are drained and flushed before any
welding is performed.

6.5.2 Precautions for Handling Ignitable or Reactive Waste and Mixing of Incompatible
Waste

Waste received at the 242-A Evaporator is protected from materials or conditions that might cause the
waste to ignite or react. Much of the waste handling is done remotely to reduce the risk to operating
personnel. For precautions taken to prevent the ignition or reaction of waste, refer to Section 6.5.1.

The constituents in the waste received at the 242-A Evaporator that are ignitable or reactive are not very
volatile. Therefore, the evaporation process renders the waste that is evaporated (i.e., the process
condensate) neither ignitable nor reactive.
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Table 6-1 Visual Inspection Schedule for Tanks, Piping, and Rooms

Item

Inspection

Frequency'

Tank and Piping Inspection

Condensate collection (TK-C-100)
tank and piping

Inspect piping for leaks or corrosion.

Daily

Caisson MH-WTP-01

Inspect caisson for evidence of leaks or
intrusion.

Completed 8/2018, due
every 10 years thereafter

Room Inspections

AMU Mezzanine

Inspect piping for leaks or corrosion.
Inspect floor for spills or damage.
Inspect for equipment malfunctions.
Inspect for housekeeping.

Daily?

Pump room

Inspect piping for leaks or corrosion.
Inspect floor for spills or damage.
Inspect for equipment malfunctions.
Inspect for housekeeping.

Monitor pump room sump for overflow.

Daily?

Loadout and hot equipment
storage room

Inspect piping for leaks or corrosion.
Inspect floor for spills or damage.
Inspect for housekeeping.

Daily?

Loading room

Inspect for housekeeping.
Monitor drains.

2,3,4

Daily

Condenser room

Inspect tanks and piping for leaks or
corrosion.

Inspect floors for spills or damage.
Inspect for equipment malfunctions.
Inspect for housekeeping.

Daily

IX column’® room

Inspect piping for leaks or corrosion.
Inspect floor for spills or damage.

Daily®

tUnless otherwise noted, inspection frequencies are defined in Section 6.2.1.2.

2When dangerous waste is present.

3Use viewing window in AMU Mezzanine to perform inspections except for the pump room which uses the ground floor window.
“4Denote use of contamination control curtain when extended.

51X column was removed in 2003. The remaining piping has been drained and isolated.
61n accordance with Section 6.2.2.4, visual surveillance is only required if the piping is returned to service and dangerous waste is

reintroduced to the piping.
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Table 6-2 Inspection Schedule of Safety, Security, and Emergency Equipment

Item Inspection Frequency'
Personnel Protective Equipment
Personal protective clothing Verify availability. Monthly
Security
Building external doors Verify external doors are closed and Daily
locked when the building is unoccupied.?
Posted warning signs Verify signs are present, legible, and Monthly
visible at 25 feet.
Communications
2-Way Radios Verify radios are operable and batteries are | Monthly
charged.
Telephone Verify telephone is operable. Quarterly
Intercom/public address system Verify the system is working properly. Quarterly
(PAX)
Underground Piping Signs for Verify underground transfer pipelines Annually
Combined PC-5000 and WTP located outside the 200 East Area
Backup Transfer Lines are marked with signs reading
“Buried Dangerous Waste Pipe” in
accordance with Permit Condition 1. V.
Note: Signs and anchoring devices are
made of durable plastic or metal.
Emergency Equipment
Safety showers/eyewash station Verify operability. Quarterly
Emergency lighting Verify operability. Monthly
Fire extinguishers Verify fire extinguishers are in their proper | Monthly
location.
Spill kit Verify the spill kit is present and that the Monthly
seal is intact.
Respirators Verity availability and shelf life. Monthly

Inspection frequencies are defined in Section 6.2.1.2.
2Entrances to office areas are allowed to be unlocked.
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Table 6-3 Inspection Schedule for Alarm Monitoring

Item

Inspection

Frequency'

Overfill Protection

Vapor liquid separator (C-A-1):
WFSH-CA11
WFSH-CA12

Monitor for vapor liquid separator (C-A-1)
high level.

Surveillance required only when solution
is in the vapor liquid separator.

Continuously

Leak Detection

Sampler line: LDS-SMPL2

Monitor slurry sampler lines for leaks.

Surveillance required only during slurry
sampling.

Continuously

Pump room sump: WFI-SUMP1

Monitor for leaks in the evaporator room,
pump room, loadout and hot equipment
storage room and loading room by
monitoring the pump room sump

(leaks from these rooms drain to the pump
room sump).

Surveillance required only when waste
solution is present in the rooms listed.
Surveillance is not required during
maintenance activities or power outages.

Continuously

Transfer pipeline 242-A
Evaporator to LERF Basin 41
Leak Alarm LDA-41-5

Verify no leak alarm for transfer pipeline
in 242-A Evaporator control room; or
perform once-per-shift visual inspection to
check for liquid in the sight glass at LERF
Catch Basin 242AL-41 (FG-60M-002).

Note: Monitoring required only during
242-A Evaporator waste transfers.

Continuously*?

Transfer pipeline 242-A
Evaporator to LERF Basin 43
Leak Alarm LDA-43-2

Verify no leak alarm for transfer pipeline;
or perform once-per-shift visual inspection
to check for liquid in the sight glass
(FG-60M-001) at the encasement catch
tank 60M-TK-1, located in LERF Catch
Basin 242AL-43.

Note: Monitoring required only during
242-A Evaporator waste transfers.

Continuously*3
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Table 6-3 Inspection Schedule for Alarm Monitoring

Item Inspection Frequency'
WTP backup transfer pipeline Verify no leak alarm for transfer pipeline Continuously**
(37-WTP-002-M17) to PC-5000 to | in 242-A Evaporator control room or
LERF Basin 242AL-41 Leak 200 Area ETF control room; or perform
Alarm LDA-41-5 once-per-shift visual inspection to check
for liquid in the sight glass at LERF Catch
Basin 242AL-41 (FG-60M-002).
Note: Monitoring required only during
WTP waste transfers. Either the
242-A Evaporator or LERF and
200 Area ETF personnel can perform the
monitoring, and either can perform the
visual inspection.
WTP backup transfer pipeline Verify no leak alarm for transfer pipeline Continuously*?

(37-WTP-002-M17) to PC-5000 to
LERF Basin 242AL-43 Leak
Alarm LDA-43-2

in 242-A Evaporator control room or

200 Area ETF control room; or perform
once-per-shift visual inspection to check
for liquid in the sight glass (FG-60M-001)
at LERF Catch Basin 242AL-43.

Note: Monitoring required only during
WTP waste transfers. Either the

242-A Evaporator or LERF and

200 Area ETF personnel can perform the
monitoring, and either can perform the
visual inspection.

tUnless otherwise noted, inspection frequencies are defined in Section 6.2.1.2.

“Refer to Section 6.2.2.3, for continuous instrument monitoring during waste transfers.

31n accordance with Permit Condition 111.4.C.4.a, if either electronic leak detection system LDS-41-5 or LDE-43-2 is not
operational for transfers to LERF, visual inspection shall be employed at the corresponding LERF Catch Basins 242AL-41 sight
glass FG-60M-002, or 242AL-43 sight glass FG-60M-001 once per shift, during transfers.
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Table 6-4 Inspection Schedule for Maintenance and Other Inspections

Item Inspection Frequency'
Instrumentation Functional Checks and Calibrations
PC-5000 leak detectors Perform leak detector functional checks. Annually?
LDS-41-5
LDE-43-2
Vapor liquid separator (C-A-1) Perform calibrations of loop instruments. Annually
high level alarms: WFSH-CA11
WFSH-CA12
Pump room sump level: Perform calibrations of loop instruments. Annually
WFI-SUMP1
Backup Electrical Equipment

Uninterruptible power supply Verify output voltage and inspect battery Annually

for signs of damage or tampering.

Fire Systems

Fire suppressant and notification Water flow alarm tests of the sprinkler Annually
systems (i.e., sprinkler system and | system to ensure the operation of a single
fire alarm pull boxes) sprinkler head will transmit an alarm, and

that any of the manual fire alarm boxes

will properly transmit an alarm signal.
Visual inspection of the physical A visual inspection of the sprinkler system | Biennial
condition of the sprinkler system, | to ensure system integrity as well as the
testing, and calibration of smoke required testing and calibration of
detectors, and testing of heat detectors to ensure functionality. A flow
detectors test at the sprinkler system is performed to

ensure proper flow to the system riser.
Annual ignitable and reactive Inspect areas where ignitable or reactive Annually

waste inspection

wastes are permitted to be stored per
WAC 173-303-395(1)(d).

tUnless otherwise noted, inspection frequencies are defined in Section 6.2.1.2.
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