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Quarter Ending June 30, 2010 Replacement Section
Part 1ll, OU-4, 242-A Evaporator

Hanford Facility RCRA Permit Modification
Part lll, Operating Unit 4
242-A Evaporator

Remove and replace the following sections for Part Ill, Operating Unit 4:

e Permit Conditions dated December 31, 2009 with Permit Conditions dated June 30, 2010
e Chapter 4 dated December 31, 2009 with Permit Conditions dated June 30, 2010
s Chapter 6 dated December 31, 2009 with Permit Conditions dated June 30, 2010
e Chapter 8 dated December 31, 2009 with Permit Conditions dated June 30, 2010
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Class 1 Modification WA7Y 89000 8967, Part ill, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

PART lil, OPERATING UNIT 4 UNIT-SPECIFIC CONDITIONS
242-A Evaporator

UNIT DESCRIPTION

The 242-A Evaporator is a mixed waste treatment and storage unit consisting of a conventional forced-
circulation, vacuum evaporation system to concentrate mixed-waste solutions located in the 200 East
Area.

This document sets forth the operating conditions for the 242-A Evaporator.

m.4.A COMPLIANCE WITH UNIT SPECIFIC PERMIT CONDITIONS

The Permittees shall comply with all requirements set forth in the Hanford Facility RCRA Permit
(Permit) as specified in Permit Attachment 3, Permit Applicability Matrix. including all approved
modifications. All chapters, subsections, figures. tables. and appendices included in the following
unit-specific Permit Conditions are enforceable in their entirety.

In the event that the Part I1I-Unit-Specific Conditions for Operating Unit 4. 242-A Evaporator conflict
with the Part I-Standard Conditions and/or Part II-General Facility Conditions of the Permit. the unit-
specific conditions for Operating Unit 4. 242-A Evaporator prevail.

CHAPTERS SPECIFIC TO OPERATING UNIT GROUP 4:

Chapter 1.0 Part A Form, dated October 1. 2008

Chapter 2.0 Unit Description, dated August 2004

Chapter 3.0 Waste Analysis Plan, dated September 30. 2007

Chapter 4.0 Process Information. dated June 30, 2010

Appendix 4B Tank Integrity Assessment, dated December 31, 2002

Chapter 5.0 Groundwater Monitoring, dated (not applicable)

Chapter 6.0 Procedures to Prevent Hazards. dated June 30, 2010 (also refer to Permit Attachment 33,
§6.1, Security)

Chapter 7.0 Contingency Plan, dated June 30, 2010

Chapter 8.0 Personnel Training, dated June 30, 2010

Chapter 11.0  Closure and Post Closure Requirements, dated December 31. 20053

Chapter 12.0  Reporting and Recordkeeping (refer to Permit Attachment 33, Table 12.1, Reports and

Records)
.4.B COMPLIANCE WITH UNIT-SPECIFIC PERMIT CONDITIONS
I11.4.B.1 Portions of Permit Attachment 4 (DOE/RL-94-02) that are not made enforceable by

inclusion in the applicability matrix for that document are not made enforceable by
reference in this document.
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Quarter Ending 6/30/10 242-A Evaporator
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Class 1 Modification: WA7890008967, Part lll, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

4.0 PROCESS INFORMATION

Where information regarding treatment, management, and disposal of the radioactive source byproduct
material and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of 1954
as amended) has been incorporated into this document, it is not incorporated for the purpose of regulating
the radiation hazards of such components under the authority of this permit or chapter 70.105 RCW and
its implementing regulations but is provided for information purposes only.

The 242-A Evaporator receives mixed waste from the DST System that contains inorganic and organic
constituents and radionuclides. A 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:

* 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

* A dilute aqueous 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 the LERF for storage until processed through the ETF.

The 242-A Evaporator process employs a conventional forced circulation, vacuum evaporation system to
concentrate the DST System waste solution. The major components of this system include the reboiler,
vapor-liquid separator, recirculation pump and pipe loop, slurry product pump, condenser, jet vacuum
system, and condensate collection tank

The vapor-liquid separator, C-A-1, also called the evaporator vessel, and the condensate collection tank,
C-100, meet the definition of a tank in 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 a 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 38 to 77EC, using
21 to 69 kilopascals gauge 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 pressure 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
liquid separator.

The heated slurry stream is discharged from the reboiler to the vapor-liquid separator (C-A-1) that
typically is maintained at an absolute pressure of 5.3 to 10.7 kilopascals. 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.

After a brief residence time in the vapor-liquid separator, 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.

The specific gravity of the waste liquid is monitored closely to ensure that the target density. established
before the beginning of the campaign. is not exceeded. A portion of the slurry is removed from the upper

41
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Class 1 Modification: WA7890008967, Part lll, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

portion of the recirculation line using the slurry pump (P-B-2) and transferred through an encased
underground pipeline (pipe-within-a-pipe) to a designated sturry receiver tank in the DST System.

The vapors are drawn from the vapor-liquid separator, 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 tank 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 continuousiy when the 242-A Evaporator is operating 10
verify that standards for radionuclide and ammonia emissions standards are met.

Process condensate contains the volatile constituents of the waste and trace quantities of inorganic
materizis and radionuclides. The process condensate 1& pumped from wni: C-100 through an encased
underground pipeline (pipe-within-a-pipe) 1o the LERr.

During & campaign, the evaporation process is contnuous with typical teed flow rates of 260 10 450 liters
per mirute. process condensare flow rates of 130 e 231 liters per minute. and siurry flow rates of 110 1o
230 Hrers per minute. The evaporator process is shutdown when the desired endpoint concentration of the
slurm 1s met. Endpoinis are established at the beginning of the campaign. based on the target specific
gravity of the waste, or allowable waste volume reduciion (WVR) and defined operating iumits. 1f the
evaporarion rate cannot achieve the desired endpoint. slurry in the DST System serving as the slurry
receiver is ransferred to the feed tank for one or more passes through the 242-A Evaporator. At the end
of each campaign. the 242-A Evaporator process eguipment is shutdown. emptied. fiushed with raw
water. and placed in a safe standby mode.

Other discharges during 242-4 Evaporator processing inciude condensate from the steam used to heat the
waste and cooling water used to condense the vapors. Toe 242-A Zvaporator 1s designed to prevent
contarrunation of these streams. The fluias on the uncomaminated side of the neat exchangers are
maintained at a higher pressure than the waste stream so that uncontaminated fluid mrgrates toward this
contaminated waste if a leak were 10 occur. The steam condensate and the cooling water are monitored
continuously for radiation, pH, conductivity. and discharged to 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 19902 and WHC 1990b) and are not dangerous waste in accordance with

WAC 173-303.

The 242-A Evaporator process is controlled by the MCS. The MCS computer monitors process
parameters and controls the parameters where required. Once the configuration parameters and other
process control inputs are set. the MCS maintains the process parameters within specified ranges by
sending output signals that operate specific pieces of equipment (e.g.. control valves).

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.

4.1.1 Design Requirements

The following design requirements were addressed in the 242-A Evaporator/Crystallizer Tank Svstem
Integrity Assessment Report (IAR) (Appendix 4B):

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

*  Design standards used in construction. including references

*  Waste characteristics

*  Materials of construction and compatibility of materials with the waste being processed
* Corrosion protection

4.2
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Class 1 Modification: WA7830008967, Part lll, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

* Seismic design basis evaluation

The conclusion of the integrity assessment report is that the 242-A Evaporator system 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.

4.1.2 PC-5000 Transfer line

Process condensate from the 242-A Evaporator is transferred to the LERF using a pump located in the
242-A Evaporator and approximately 1,500 meters 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 flow rates
from 150 to 300 liters per minute.

The encased fiberglass transfer line (PC-5000) exits the 242-A Evaporator below grade and remains
below grade at a minimum 1.2-meter depth for freeze protection, until the pipeline emerges at the LERF
catch basin, at the corner of each basin. All piping at the catch basin that is less than 1.2 meters below
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 1s provided in § 4.1.6.3.3 and §4.1.4.1.

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
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 feed pipeline is equipped with a leak detection system.

Samples can be taken from the waste feed when needed. The feed sampler (SAMP-F-1) is located in a
sample enclosure located in the hot equipment storage room.

Evaporator Process Loop. The 242-A Evaporator process loop equipment components are as follows:

* Reboiler (E-A-1)

*  Vapor-liquid separator (C-A-1)
¢ Recirculation pump (P-B-1)

* 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. The reboiler is a vertical tube unit with steam on the shell-side and process solution on
the tube-side. The 364 tubes in the reboiler are enclosed in a 1.03-meter outside diameter, 4.6-meter-long
stainless steel shell. Both the reboiler shell and tubes are constructed of 304L stainless steel. The shell is
0.64 centimeter 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
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. The remaining solution (slurry) exits through the recirculation
line at the bottom.

The separator consists of a lower and upper section. The lower (liquid) section is a stainless steel shell
4.3 meters in diameter having an 85,200 to 94,600 liter normal operating capacity (including recirculation
loop and reboiler). The maximum design capacity is 103,000 liters. The upper (vapor) section is a
stainless steel shell 3.5 meters 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

4.3
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Class 1 Modification: WA7830008967, Part lll, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

process condensate or filtered raw water, wash collected solids from the deentrainment pads and vessel
walls. Both sections of the vapor-liquid separator are constructed of 0.95-centimeter-thick stainless steel.

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

The vapor-liquid separator and recirculation loop can be flushed to remove any residual solids from the
system and/or to reduce radiation levels. The most common flush solution is water, but dilute nitric or
citric acid solutions could be used. All acidic flush solutions are chemically adjusted to meet DST
acceptance criteria before transfer to the DST Svstem. Antifoam soivtion is added (at verv iow flow rates
- approximately 0.04 to 0.4 liters per minuie) to the vessel to prevent foaming. The antifoam solution 15 a
noncorresive, nonregulatec silicone-based solution that 1s compatible with the ¢vaporator componenis.

Recircuiation Pump. Tle stainless siee} recircuiation pump +P-B-1). 1s consiructed as par: of the
recirculation loop to the revoiler. The 26-inch diameter axial flow pump has 60,900 liters per minute
output. The recirculation pump 1s designed to handle sturry 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 wransfer. keep solids in suspension. and reduce fouling of the heat transfer
surfaces.

The recirculation pump 1s equipped with shaft seals with high-pressure recvcled 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 controllec 1o snut down the recirculation pump i conditions
are not adeguate 10 preve:.. waste liquic ‘rom migraiing o the seai water. The used seal water 1s routed
to the feec tank.

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

Slurry Syvstem. The slurry svstem 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 shurry from the recirculation loop to the underground storage
tanks. The pump 1s driven by a variable speed motor and 1s 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:

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

* A leak 1s detected in the sturry transfer lines secondary containment

e Aleak is detected in the 241-AW Tank Farm process pits where the transfer lines enter the
DST System.

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

Transfer pipelines are 2-inch diameter, carbon steel encased lines which route slurry to a designated
underground DST within the 200 East Area. All transfer pipelines are encased in a secondary
containment pipe and equipped with leak detectors between the primary and encasement piping. The

4.4
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Class 1 Modification: WA7890008967, Part lll, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

pipelines are sloped to drain to the valve pit. The detection of any leak by the automated leak detection
system shuts 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.

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

4.1.3.1 Condensate Collection Tank (C-100) and Ancillary Equipment

The following section discusses the condensate collection tank (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:

*  Vacuum condenser system

* (Condensate collection tank (C-100)

* Process condensate pump (P-C-100)

* Condensate filters (F-C-1, F-C-2, and F-C-3)

* Process condensate radiation monitoring, sampling system and diversion system (RC3)
*  Seal pot

* Process condensate recycle svstem

¢ Vessel Vent System

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

* Primary condenser (E-C-1)

* Intercondenser (E-C-2)

* Aftercondenser (E-C-3)

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

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
(3.5 feet) vapor line, into the E-C-1 condenser where the majority of the condensation takes place.
Noncondensed vapors exit to the intercondenser (E-C-2) while the condensed vapors (process condensate)
drain to the condensate collection tank (C-100). Cooling water passes through the cooling tubes and exits
to TEDF.

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

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

4.5
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Class 1 Modification: WA7890008967, Part lll, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

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

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 (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
TEDEF.

7

The carbon steel after condenser measures 2.3 meters (7.5 feet) long and has a 0.20-meter (0.66 feet)
inside diameter. This heat exchanger contains 45 tubes that are 1.8 meters (5.9 feet) long with a 1.0-
centime:aer (0.75 inches) outside diamezter.

Steam Jet Ejectors. The vacuum that draws the vapors from C-A-1 into the condensers 1s created oy o
two-siege steamn jet ejector svstem. The firsi-stage jet ejector (J-2C1-1; maintams ¢ vacuum on the
primers condenser. which in turn creates a vacuum on the vapor-liquid separator. The ejector consists oF
at. pressure controlier. and air bleed-in vaive. Steam and noncondensed vapors from the primary
nser are ejected from J-ECIT-1 into the intercondenser. The desired vacuum is obtained by
conttoling steam pressure and bleeding ambient air as necessary into the vapor header through an air
intake fiiter. The second-stage iet eiector (J-EC2-1) creates the vacuum that moves vapors from the
interconaenser through the after condenser.

Condensate Collection Tank (C-100). Process condensate from the primary condenser. intercondenser.
after condenser. and the vesse! venuilation svstem drain 10 the condensate collection wank (C-100;. The
tanic 1 =.3 meters in diameter. 3.8 meters high. and is conswucted of 0.76-cenumeter (0.3 1 incnasi-thick
siainiess steel. The tank has & maximum design capacity of 67.400 liters {17.805 galions). Normal
operaiing volume is approximateiy 30 percens of the wnk capacity. A carbon steel base supports the tank.
An agna.oris installed but not used.

In the event of a tank overflow. the solution 1s 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

60.600 iiters. The overflow line is equipped with a liquid filled trap to 1solate the drain system from the
tank.

Process Teed samples are evaluated for the presence of a separate organic laver and process controls are
used to reduce the risk of the condensate collection tank to receive small amounts of immuiscible organics
with the condensed waste. If detected. the organic layer 1s removed by overflowing tank 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 controlied overflow is conducted upon completion of each processing cyele (campaign)
to ensure that an organic laver does not accumulate and cannot be pumped to LERF.

Process Condensate Pump. A pump (P-C-100) moves the process condensate from tank C-100 through
the condensate filter to LERF. The process condensate pump 1s a centrifugal pump constructed of
316 stainjess steel.

Condensate Filters. After leaving the condensate collection tank. the process condensate is filtered to
remove solids. The primary condensate filter (F-C-1) has a welded steel housing. A second filter system
(F-C-3). installed downstream is also used to filter the process condensate. This system has duplex in-
line filters in cast iron housing. Both filters emplov a filter material that is compatible with the process
condensate.

Process Condensate Radiation Monitoring, Sampling and Diversion System. The process condensate
transferrec to LERF is monitored continuously for radiation. If radiation levels exceed established limits.
an alarm 15 received and interlocks immediatelyv divert the stream back to the condensate collection tank

(or the feed tank) and shut off the process condensate pump. This ensures process condensate containing

4.6
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excessive radionuclides due to an accidental carryover from the vapor-liquid separator is not transferred
to LERF.

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

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

4.1.4 Integrity Assessments
The integrity assessment report (Appendix 4B, Integrity Assessment Report) discusses:

*  The standards used during design and construction of the 242-A Evaporator and the adequacy of
those standards

* The characteristics of the DST waste processed

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

* The age of the tanks and the affect of age on 1ank integrity
* The results of the leak tests, visual inspections, and tank wall thickness inspections
* The frequency and scope of future integrity assessment

* Deficiencies in secondary containment design. These deficiencies are discussed in-the integrity
assessment report.

An independent, qualified, registered professional engineer 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 condensate collection tank C-100 and the vapor-liquid separator/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 1998 integrity assessment.

4.1.4.1 PC-5000

An integrity assessment for PC-5000 was performed, including a hydrostatic leak/pressure test at 10.5
kilograms per square centimeter gauge (150 pounds per square inch). A statement by an independent,
qualified, registered professional engineer attesting to the integrity of the piping system is included in
Integritv Assessment Report for the 242-4 Evaporator/LERF Waste Transfer Piping, Project W105
(WHC 1993). along with the results of the leak/pressure test. The next integrity assessment for PC-5000
will be conducted in the calendar year 2008. The schedule for conducting integrity assessments will be at
a frequency of every 10 (calendar) 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.

4.7
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4.1.5 Additional Requirements for Existing Tanks

Refer to information in Section 4.1.2 and the integrity assessment report, which includes measuring tank
wall thicknesses, evaluating corrosion protection, and performing leak tests.

4.1.6 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.

4.1.6.1 Requirements for All Tank Systems

The Construction Specification for 242-A Evaporator-Crystallizer Facilities Project B-100 (Vitro 1974)
was used during preparation. desien. and construction of the tank and secondary containment systems.
The intezriny assessment report deraiis how the construction speciiication relates 1o the national codes und
standarcs.

Constructing the buiiding and vessels per this specification ensures that foundations are capable of
supporting tank and secondary containment systems and that uneven ssitiing and fatiures from pressure
gradients do not occur. The integrity assessment report (Appendix 4381 states that the 242-4 Evaporator
has adeauate design. suificient structural strength. and sufTicient compatibility with the wastes 10 not
coliapse. rupture. or fail during service loads associated with normal operations and that the building
structure was designed and constructed 1o withstand a design basis earthquake™.

The integrity assessment report (Appendix 4B) describes the building and secondary containment system.
This svstem is designed 1o ensure any release is detected within 24 hours. The secondary containment
svstem also is designed to contain 100 percent of the maximum operating capacity of the vapor-liquid
separator/reboiler loop. and the drain systems are sioped to allow ccliection of sotution and have
sufficien: capacity to drain this volume in fess than the required 24 hoeurs.

The imezrity assessmen: report describes the proteciive coating material and seaiant used to protect
concrete and joints from atiack 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.

4.1.6.2 242-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 (C-100). and ancillary equipment used for transferring mixed waste at the
242-A Evaporator. The concrete for the operating area was poured to form a monolithic structure. Where
needed. joints in the concrete were fabricated with preformed filler conforming to the standards of the
American Society of Testing and Materials. Joint filler is sealed with a polysulfide sealant per the
requirements of the construction specifications (Vitro 1974).

Before restart in 1994. a new acrylic special protective coating was applied to the concrete in the pump.
evaporator. and condenser rooms. The coating meets the requirements of the construction specifications
(Vitro 1974). including resistance to very high radiations doses. temperatures of 770 C. and spills of

25 percent caustic sojution.

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

* Pump room

* Evaporator room

* Condenser room

* Jon exchange room

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

4.8
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4.1.6.2.1 Pump Room

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

Leaks in the pump room collect in the pump room sump, a 1.5-meter (4.9-feet) by 1.5-meter (4.9-feet) by
1.8-meter (5.9 feet) deep sump with a 0.64-centimeter (0.25-inch) stainless steel liner. The pump room
sump collects spills from various sources for transfer to the feed tank, 241-AW-102. Figure 4.6 provides
a simplified process flow schematic of sources, which drain to the pump room sump. Drainage to the
sump includes:

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

* Hot equipment storage room floor drain

* Load out room floor drain

* Raw water backflow preventer drain

Solution in the pump room sump is transferred to the feed tank (241-AW-102) using a steam jet,

A 10-inch secondary containment overflow line is provided for draining iarge volumes of solution should
a catastrophic tank failure occur. Because the overflow line provides a direct path between the air space
of tank 241-AW-102 and the pump room, a minimum level of water must be maintained in the sump to
prevent cross ventilation. A leak into the pump room sump would be detected by a rise in the sump level.
Instrumentation provided alarms on high sump level.

The recirculation and slurry pumps in the pump room are equipped with mechanical seals having
pressurized water introduced between the seals. The seal water is maintained at a pressure that exceeds
the process pressure at the seal to ensure water leaks into the process solution, but waste solution does not
leak out. Water from seal leakage is collected in funnels in the pump room and routed to feed

tank 241-AW-102 via the 10-inch overflow line described previously.

4.1.6.2.2 Evaporator Room

The evaporator room secondary containment walls are 0.56-meter-thick reinforced concrete. The
secondary containment floor is 0.51-meter-thick reinforced concrete. The evaporator room contains the
vapor-liquid separator vessel (C-A-1), part of the recirculation loop, the reboiler, the 42-inch vapor line,
and line used to empty the vapor-liquid separator to feed tank 241-AW-102.

Leaks in the evaporator room flow to a floor drain that routes through a 3-inch line to the pump room
sump described in Section 4.1.6.2.1. A leak in the evaporator room would be detected by a rise in the
pump room sump level. The floor of the evaporator room and a portion of the pump room floor are

3.0 meters below grade to contain the entire contents of the vapor-liquid separator, reboiler, and
recirculation loop in the event of a catastrophic failure. The floor and walls of the evaporator room up to
an elevation of 1.8 meters are painted with a special protective coating.

4.1.6.2.3 Condenser Room

The condenser room secondary containment walls are 0.36- to (.56-meter-thick reinforced concrete. The
secondary containment floor is 0.51-meter-thick reinforced concrete. The condenser room contains all
the components of the process condensate system described in Section 4.1.3.1 (refer Figure 4.4),
including tank C-100.

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

4.9
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*  Unexpected changes in liquid level in tank C-100. Instrumentation is provided to monitor liquid level
in the tank, including high- and low-level alarms.

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

The floor and walls of the condenser room up to an elevation of 1.2 meters are painted with a special
protective coating.

4.1.6.2.4 Load out and Hot Equipment Storage Rooms

The load out and hot equipment storage rooms secondary containment walls are 0.30- 10 0.56-meter
(0.98- to 1.84-feet) thick reinforced concrete. The secondary containment floors are 0.15-meter (0.49-
feet) thick reinforced concrete. The room contains two recirculation lines and samplers used to sample
the fe2d and shury streams. The lines and samplers are located in & shielded enclosure adjacent 1o the
pumyp room wall.

The ioad out and hot equipment storage room contains two sumps: the drain sump and decontamination

sump. The sumps are (.91 meter in diameter. about 1.2 meters deep. and lined with stainiess steel. Both

sumps drain via a 3-inch drain line to the pump room sump described in Section 4.1.6.2.1. The sumps.

fioor. and walls of the load out and hot equipment storage room up o an elevation of 3.8 meters are

paimted with a special protective coating.

eaks in the sampler piping. flow into two drains in the sample enclosure. which drain via a 2-inch iine to

the decontamination sump. which drains to the pump room sump (described i 4.1.6.2.11. Leak detectors

in the sampler enclosures or a rise in the pump room sump level detects leaks in the sampler piping.

4.1.6.2.5 242-A Buiiding Drain Lines

Figure 4.6 provides a simplifizd process fiow schematic of sources routed to the 242-A Buiiding drain

lines. The 242-A TSD unit boundary includes these lines up until they exit the 242-4 Building. At this

point. the lines are considgered DST system components. Four lines serve to drain the 242-A Buiiding and

equipment to feed tank 241-AW-102:

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

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

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

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

The four lines are sloped to drain about 170 meters to feed tank 241-AW-102 via the drain pit
(241-AW-02D). Although WAC 173-302-640(1)(c) exempts systems that serve as secondary
containment from requiring secondary containment. drain lines DR-334, DR-333, and DR-338 have outer
encasement piping.

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

* A rectifier that converts supplied alternating current voltage to an adjustable direct current voltage
* Numerous anodes buried near the underground piping and connected to the rectifier.
* Return wiring that connects the piping to the rectifier, completing the circuit.

* Therectifiers are inspected to component degradation has not occurred. Test stations along the
system are checked annually to verify 0.85 volt is maintained on the systen. as required by the
National Association of Corrosion Engineers.
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Class 1 Modification: WA7890008967, Part Ill, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

Further detail regarding design and construction of DR-334,-335,-338 and -343 is provided in
DOE/RL-90-39 (Hanford Facility Dangerous Waste Permit Application Double-Shell Tank System).
Further detail regarding the design, operation, maintenance, and inspection of the cathodic protect system
for these lines are also provided in DOE/RL-90-39.

4.1.6.3 Transfer Line Containment

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, and from 242-A to LERF (one line
only, PC-5000). The 242-A TSD boundary for lines running between 242A and the DST System ends at
exterior wall of 242-A building. At this point, these lines (e.g., feed and slurry line piping) are

DST System components. For further detail regarding SN-269, SN-270, SL-167, and SL-168 refer to
DOE/RL-90-39.

The PC-5000 transfer line transfers process condensate (Section 4.1.2) from the 242-A building to LERF.
The 242-A TSD unit boundary includes PC-5000 up to the LERF fence line (Chapter 1.0, topographic
map, and Section 4.1.2, for the TSD unit boundary)

4.1.6.3.1 Feed Line Piping

Two 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. Both the transfer and encasement pipes
are constructed of Schedule 40 carbon steel. The lines run below grade about 120 meters from pump pit
241-AW-02E (above feed tank 241-AW-102) to the 242-A Building.

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

4.1.6.3.2 Slurry Line Piping

The slurry pump (P-B-2) transfers solution through one of two 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 slurry receiver. Both slurry transfer lines consist of 2-inch transfer piping within a 4-inch
secondary containment encasement piping. Both the transfer and encasement pipes are constructed of
Schedule 40 carbon steel. The lines run below grade about 73 meters between the 242-A Building and
the valve pits.

These slurry lines contain leak detector risers and conductivity probes similar to the feed line piping
described in Section 4.1.6.3.1.

4.1.6.3.3 PC-5000

The process condensate transfer line (PC-5000) from the 242-A Evaporator is centrifugally cast,
fiberglass-reinforced epoxy thermoset resin pressure pipe fabricated to meet the requirements of ASME
D2997 (ASME 1984). The 3-inch (7.6-cm) carrier piping is centered and supported within 6-inch
(15.2-cm) 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.

Drawing H-2-79604 provides details of the piping from the 242-A Evaporator to LERF.

This permit includes the portion of the PC-5000 line leaving the 242-A Evaporator facility to the fence
line of LERF (Chapter 1.0 and topographic maps for unit boundary).

Single-point electronic leak detection elements are installed along the transfer line at 305-meter
(1000 foot) intervals. The leak detection elements are located in the bottom of specially designed test
risers. Each sensor element employs a conductivity sensor, which provides a signal to the
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242-A Evaporator control room when a potential leak is detected. If a leak develops in the carrier pipe,
fluid will travel down the exterior surface of the carrier pipe or the interior of the containment pipe. As
moisture contacts a sensor unit, a general alarm sounds in the 242-A Evaporator control room on the
Monitoring Control System. In addition, the zone of the sensor unit causing the general alarm can be
determined using the leak detection-monitoring panel. Upon verification of a leak. the pump located in
the 242-A Evaporator is shut down, stopping the flow of aqueous waste through the transfer line. A low-
volume air purge of the annulus between the carrier pipe and the containment pipe is provided to prevent
condensauon buildup and minimize false alarms by the leak detection elements.

If a leak 1s detected using visual inspection of the PC-5000 transfer line encasement at the encasement
catch tank (TK-PC-101) in the LERF catch basin (242A1.-43). the shift manager is notified. The Shift
Manger wiil direct shutdown of the agueous waste through the PC-3000 transier iine.

4.1.6.4 Additiona! Requirements for Specific Types of Svstems

Addresszd in this section are additional requiremenis in WAC 173-303-640 for vault svstems like the
24Z-A Euilding to ensure netther buildup of ignitable vepors nor does infiliranion of precipitation oceur.
This section also addresses szcondary containment for ancillary equipment and piping asscciated with the
tank svsems.

4.1.6.4.1 Vault Systems

The 242-A Building is a vault constructed partially below ground. providing secondary containment for
the tank svstems. The DST System waste processed at the 242-A Evaporator is designated ignitable and
reactive because of the presence of nitrite and nitrate salts, which are considered oxidizers per

46 CFR 173, Because of their iow volaulity. these compounds are unlikelv to be present in the vapor
phase of the tank svstems at the 242-4 Evaporator. However. to prevent the spread of contamination. the
vapor-liguid separator (C-A-1; is ventilated and maintained at lower air pressure than tne building air
space. This ensures air leakage 1s from uncontaminated building air space into the tank vapor space.
Vapors irom the vapor-liquid separator flow to the vacuum condenser svstem described in Section 4.0.

The condensate collection tank (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 1o prevent run-on and infiltration of precipitation into the secondary containment system.

4.1.6.4.2 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. Therefore, all ancillary equipment has secondary containment and the daily
inspection requirements in WAC 173-303-640(4)(f) are not applicable.

4.1.7 Variances from Secondary Containment Requirements

The integrity assessment report (Appendix 4B) discusses 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 0.63-centimeter (0.25-inch)-thick stainless steel liner to
prevent corrosion of the concrete floor, the sump does not have secondary containment.

Routine Discharges through Secondary Containment. The configuration of the 242-A Evaporator
process requires routine, batch discharges of dangerous waste through secondary containment drain lines.
These routine discharges include the following.

4.12
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* Steam condensate, cooling water, and process condensate sample stations drain to the feed tank,
241-AW-102, through drain line DR-343. Total discharge is about 38 liters (10 gallons) per month
during operation.

* Sample bottle water sprays down in the feed and slurry sample stations drain 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 76 liters per month during operation.

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
56-centimeter-thick reinforced concrete).

These deficiencies were identified to Ecology. October 28, 1993. Ecology’s response stated, "No
physical revision of the pipe wall penetrations or the floor drains in the evaporator pump room will be
required prior to evaporator restart”. The response required the following.

* Ifatany ume 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. '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.

4.1.8 Tank Management Practices

All waste 10 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 1s going to be processed.

* The waste is unacceptable for processing.

The 242-A Evaporator process is controlled by the MCS. The MCS computer monitors liquid levels in
the vapor-liquid separator (C-A-1) and condensate collection tank (C-100). The MCS system manages
liquid levels in the C-A-1 using an auto-cascade function that controls feed delivery to the C-A-1 vessel.
The MCS sysiem also manages liquid levels in the C-100 using an auto-cascade function to maintain the
tank level at approximately 50-percent. The MCS has alarms that annunciate on high-liquid levels for
both C-A-1 and 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 (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 MCS also provides an automated interlock to shutdown the recirculation pump (P-B-1) and slurry
pump (P-B-2) if a leak is detected. The recirculation pump (P-B-1) and slurry pump (P-B-2) will be
shutdown automatically using the MCS interlock and/or manually at the direction of the Shift Manager or
242-A Evaporator Control Room Operator if a leak occurs. The process condensate pump (P-C-100) will
be shut down manually at the direction of the Shift Manager or 242-A Evaporator Control Room Operator
if a leak occurs.

4.13
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Class 1 Modification: WA7890008967, Part lll, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

4.1.9 Labels or Signs

A labeling upgrade was completed before restart in 1994 for tank C-100 to identify the waste contents and
major risks associated with waste stored within the tank. Tank C-100 ancillary piping is labeled
"PROCESS CONDENSATE" 10 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 high radiation area with ALARA access controlled and limited
to trained personnel only. The tank labels are visible from the walls of the tank enclosure rooms, which
are less than 15 meters from the tank systems; therefore, label visibility requirements are met.

4.1.10 Air Emissions

Tank svsiems that contain extremely hazardous waste. and 1s acutely toxic by inhalation must be designed
to preven: the escape of such vepors. The DST System waste in the vapor-liquid separator. T-A-1.1s
designated axtremely hazardous waste: however. no determination has been performed 10 determine if the
waste is acurehy or chronically toxic. Most of the toxic compounds in the DST waste are not volatile. but
because of the high radioactivity of the waste. controls are inciuded to prevent or mitigate the release of
tank vapors. The vapor-liguid separator is maintained under vacuum to ensure air leakage 1s from
uncomaminated building air space into the tank vapor space. The boiling vapor in C-A-1 passes throuch
deentrainment pads and spravs o prevent liquid and soiid carryvover into the vapor section of the tank.
The vapor siream passes through three condensers that remove the condensable components. The
noncondensable vapors pess through HEPA filters before being discharged to the environment.

4.1.11 Nanagement of ignitable or Reactive Wastes in Tank Systems

Although the DST Svstem waste reprocessec at the 242-A Evaporator is designated :gnitable becauss off
the presence of oxidizers (nitrates and nnrites . the waste does not mest the definition of a combustibiv o
flammabie Higuid given i Natonal Fire Protection Association (NFPA) code number 30 (NFPA 1040
The buffer zone requirements in NFPA-30. which require tanks containing combustible or flummabis
solutions be a safe distance from each other and from pubiic way. are not applicable.

An analysis is performed on the DST Svstem 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 reactive waste designation.

4.1.12 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.

4.2 AIR EMISSIONS CONTROL

This section addresses the requirements of Air Emission Standards for Process Vents. under 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 10 40 CFR 264.1032. which requires organic
emissions from all affected vents at the Hanford Facility be {ess than 1.4 kilograms per hour and

2.8 megagrams per vear. or control devices be installed to reduce organic emissions by 93%.

The 242-A Evaporator has one process ventilation system that vents both the vapor-liquid

separator {C-A-1) and the condensate collection tank (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 svstem 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 14.7 meters

4.14
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Class 1 Modification: WA7890008967, Part lll, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

above ground level. The exhaust stack bends to run vertically with the discharge point 18.6 meters above
ground level.

The annual average flow rate for the vessel vent is given in Radionuclide Air Emissions Report for the
Hanford Site - Calendar Year 1995 (DOE-RL 1996) as 18 cubic meters per minute and the total annual
flow was 9.6 E+06 cubic meters. During waste processing, the airflow is about 20.5 cubic meters per
minute, with about 4.3 cubic meters per minute ventilated from tank C-100 and the remainder from the
vapor-liquid separator and air in leakage.

Organic emissions occur during waste processing, which is less than 6 months (182 days) each vear. 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. The total operating time for the two campaigns in 1994 was 86 days.

2 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 1.4 kilograms per hour and 2.8 megagrams 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.

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 1.4 kilograms per hour and 2.8 megagrams per year. The waste acceptance limits in the
waste analysis plan are based on equilibrium calculations and assumptions given in Organic Emission
Calculations for the 242-A Evaporator Vessel Vent System (WHC 1996). The calculation to determine
organic emissions consists of the following steps:

. 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 Svstem (WHC 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 1.4 kilograms per hour and 2.8 megagrams per vear.
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:
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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 1996)

e Annual operating time exceeds 182 days

4.3 ENGINEERING DRAWINGS

The drawings in Table 4.1 are process and instrumentation diagrams 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.

Table 4.1. Process and instrumentation Diagrams

Svstem Drawing Number | Drawing Title

H-2-98988 Sheet ! ¢ P & D Evaporator Recire Svstem

Vapor-_icuid Separator

Rebotjer Kecircuiation Line H-2-0R088& Sheet 2 P & ID Evaporator Recire Svstem
Sharry Svstem ' H-2-98989 Sheet |

Condernisate Collection Tank H-2-98090 Sheet 1 | P & ID Process Condensate Svstein

P & 1D Sturry Svsiem

Seconuary Containment Drain Svstem  © H-2-98995 Sheet 1 | P & 1D Drain Svstem

Secondary Containment Drain Svstem H-2-98993 Sheet 2 P & 1D Drain Svsiem

Condensers © H-2-98990 Sheer | 1 P & ID Vacuum Condenser Svstem |
+ Pump Room Sump H-2-00002 Shee: 1 | P& ID Jet Gang Valve Svstem
| Condensete Recvele Svsiem F-2-9000 2 Sheet | E P & ID Filtered Raw Water Svsienr
Procesz Condensate Line PO-3000) r=2-79064 i Piping Piot for PC-3000 between
!

242 A and the L=RF fence hine

AAN

The dravings in Table 4.2 are for secondary containment systems for the 242-A Evaporator. Because
secondary containment svstems are the final barrier for prevenung the release of dangerous waste into the
environment. modifications that affect the secondary containment systems will be submitted to the
Washington State Department of Ecology. as a Class 1. 2. or 3 Permit modifications, as required by
WAC 173-303-830.

Table 4.2. 242-A Evaporator Secondary Containment Systems Drawings

1 System Drawing Number Drawing Title
‘ 242-A Building H-2-69277 Sheet 1 Structural Foundation Plan Sections & General
! Notes - Areas 1 & 2
; 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
3 Pump Room Sump H-2-69352 Sheet ] Sections Process Waste Drainage
! Drainage
. 242-A Building Drainage | H-2-693354 Sheet | Plan Process Waste Drainage
! Pump Room Sump H-2-69369 Sheet | Pump Room Sump Assembly & Details
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Figure 4.1. 242-A Evaporator Simplified Process Flow Diagram
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Quarter Ending 6/30/10 242-A Evaporator
1 Figure 4.2. 242-A Evaporator Process Loop
2
~
R
AF Anti-Foam [PS Process Sewer
AS Arr Sample PW |Prooass Waste
DECO | Decontamination AW |Raw Water
DR Orain SC IStearn Condensate
E=__ |Evaporator Feed  {SL _ |Skny
E! Eluant STM {Steam , .
FEW_|Fitered Flaw Water |5V _|Sanhary Water 42-in Vapor Line To Vacuum
! Inarument T Condenser System
14 instrument Ar | CW _[Cooling Water ’
OVFL |Overflow vV Vent
PA Process Air TVAC _|vacuum .
PS _ |Process Congensate | VV__|Vesse! Vent — Deentrainment Pads
ol Conagansats Hecycle TR _7
> < ——
From Concensate - e From Vi
ecycie or Filtered =B Recircuiation — Antifoam Svstem
Raw Waler System Line f ot Vapor = Liqud
. Liauic Operating
Reboiter Sevaralor Level
A1 C-At
SC To Steam
From Staam ST™ . N "™ Xcndensate Syste
System ] 5o < -
- by \\ ~ sL
Recirculation ¢ < > To Slurry System
Ltoop ~—nu__ I Recircutation
Feed Fy — Line
Sampier /:
== / Zvaporator
 Sami-F1 = s Sump Line
. T 10 TK-102-AW N N
i Recircuiation lecrerasnsrasn PN PSR AN «--gp 10 Drain System:
Pump 7
e & P-B-1
T -
gc‘% L] Pump Seal e Seal Leakage
= o Waler to Drain System
cg Sample
[y Botlie

Condensate
Recycle or
Filtered Raw Water

2GYE080167 3

4.18



Class 1 Modification: WA7890008967, Part lli, Operating Unit 4

Quarter Ending 6/30/10

Figure 4.3. 242-A Evaporator Slurry System
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Figure 4.4. 242-A Evaporator Process Condensate System
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Figure 4.5. 242-A Evaporator Vacuum Condenser System
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Figure 4.6. 242-A Evaporator Drain System
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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.

Where information regarding treatment, management, and disposal of the radioactive source, byproduct
material, special nuclear material (as defined by the Atomic Energy Act of 1954, as amended) and/or the
radionuclide component of mixed waste has been incorporated into this permit, it is not incorporated for
the purpose of regulating the radiation hazards of such components under the authority of this permit or
chapter 70.105 RCW.

6.1 SECURITY

Refer to Permit Attachment 33, §6.1 Security.

6.1.1 Waiver

A waiver of security procedures and equipment requirements is not requested for the 242-A Evaporator.
Therefore, the waiver requirements outlined in WAC 173-303-310(1)(a) and (b) are not applicable.

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 control room. There are three general classes of
inspections at the 242-A Evaporator:

»  Monitoring of remote instrumentations and alarms are performed by operating personnel in the
242-A Evaporator control room using the MCS computer.

 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.

+  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:

+  Condition of tanks and ancillary equipment
«  Condition of secondary containment
» Evidence of leaks or overflows from tanks, piping. or transfer lines
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« Condition of security equipment
» 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 Tables 6.1 through 6.4

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.

« The frequency of inspections for the 242-A Evaporator is given in Tables 6.1 through 6.4. Examples
of freguencies include:
«  Daiivat least every 24 hours) - visual inspections of tanks. piping and secondary containment.
o Weeklv (al least every ~ dovs' - visual inspections of personal protective equipment. exterior ighung.
¢ posted warning sigms.
v (at least every 31 davs) - inspections of emergency sirens. fire extinguishers. safety showers.
wergency lignting and the spili control kit

« Annually (at least every 3635 days) - instrumentation calibrations. cathodic protection system tesiing.
fire 1nspections.

Leak deizctors are funcuonaliv che x\ed within 92 davs of the start of a »ampgngn and every 92 dayvs
thereaftor until the campaign is over. The frequency of some alarm monioring is contunuous. This
means an OPEerator must be prasent in the control room 1o monitor alarm instruments that conunuously
check 1or conditions such as teais end hugh sump tevels. Conunuous monitoring is only reauirec when
the 242-4 Evaporator is processing wast

:YA
o
¢

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 liguid separator. C-A-1. and the condensate collection tank, 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 svstem. The alarm

annunciates in the control room allowing operating personnel 1o take immediate action to stop the vapor
liquid separator from overfilling.

The condensate tank. C-100. was designed with an overflow line that routes waste to the feed tank.
241-AW-102. This design prevents tank overflow 1o 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:

« Condenser room
«  Pump room
« Hot equipment storage room

In addivon. the AMU and load out rooms are inspected when dangerous waste 1s present in the room.

6.2
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The vapor liquid separator 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, hot equipment storage room, and load out room is performed through the shielding
window on the AMU mezzanine to constrain personnel radiological exposure to levels that are as low as
reasonably achievable (ALARA).

6.2.2.3 Leak Detectors

The sample enclosures in the load out 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, §4.1.4.

During sampling or maintenance activities associated with the evaporator room, pump room, hot
equipment storage room, or load out room, a radiological contamination control curtain mayv be extended
over the load out room to reduce the likelihood of contaminants reaching the environment through the
load out door. When extended, the contamination control curtain will limit visibility to the load out 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, hot equipment storage room, and load out 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, §4.1.4,

There are conductivity probe leak detectors installed in the secondary containment of the feed transfer
line. slurry line, and drain lines connecting the 242-A Evaporator to AW Tank Farm. However, these
detectors are considered part of the DST System.

The PC-5000 transfer line may be continuously monitored during transfers by an electronic leak detection
system (Chapter 4.0) or visually inspected at the encasement catch tank (TK-PC-101) in the LERF catch
basin (242A1.-43). The leak detection system alarms are monitored in the 242-A Evaporator Control
Room on the Monitoring and Control System (§4.1.6.3.3). When necessary, visual inspections of the
PC-5000 transfer line encasement are administratively controlled by the Shift Manager and occur at a
minimum once every 24 hours during waste water transfers through the PC-5000 transfer line to ensure
compliance with WAC 173-303-640(4)(c)(iii). Visual inspection for leaks from the PC-5000 transfer line
are performed by 242-A Evaporator Operations, by looking for signs of any liquid not attributed to
rain/precipitation at the encasement catch tank (TK-PC-101). If any liquid is observed the Shift Manager
1s notified to take corrective actions.

6.2.2.4 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 line is
constructed of fiberglass.

6.2.2.5 Tank Assessments

The IAR was issued in 1998. The frequency and nature of these assessments are discussed in the IAR.

6.2.3 Storage of Reactive and ignitable Wastes

A Fire Protection Engineer performs annual fire inspections of the 242-A Evaporator. The assessment
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 fire protection facility assessment is included in the operating record.
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6.2.4 Air Emissions Control and Detection Iinspections

The process vent at the 242-A Evaporator is subject to 40 CFR 264, Subpart AA, which requires organic
emissions be limited 1o 1.4 kilograms per hour. and 2.8 mega grams per vear. 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 per hour and 2.8 mega grams per vear
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, §4.2).

6.2.5 Inspection Logs

Visual insmections (refer to Tables 6.1-6.4) are performed using inspeciion log shezis taiso callied round
sheets) tuar outline frequency. the components 1o inspect. operating corditions and ranges. and types of
problems. Log sheets ars kept in the 242-A Evaporator control room. inspectors record the following
informuiion:

«  Dai= znd ume of the visual inspection

«  Primizc name and signature of the person performing the inspection

«  Noaticns of the observations made. inctuding space for writing comments

»  Anaccount of spills or discharges in accordance with WAC 173-303-143.

Completec log sheets are reviewed and approved by the shift supervisor. collected. and stored for at least
3 vears.

Maintenanze inspections are perfermed as part of the maintenance iob conwrol system. After compleuvon.
the mammienance documeniation 1s review ¢ and signed.

6.2.6 Schedule for Remedial Action for Probiems Revezaled

If while performing a visual inspection (Tabie 6.1). a leak or spill is discovered. facility 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. For spills that drain to the pump room sump.
the sump must be jetted. The sump will be triple rinsed in accordance with WAC 173-303-160(2)(b) 1f
the contents include acutely hazardous waste (WAC-173-303-040) or toxic extremely hazardous waste
(WAC-172-303-100). Pesticides are not expected to enter this svstem (Chapter 4.0. §4.1.5).

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. Repair work is prioritized
by facility management to mitigate health and environmental r1sks.

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 thhe 242-A Evaporator that can be activated by the 242-A Evaporator 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 facility personnel. The onsite 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 facility 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.

€.3.2.1 External Communications

The 242-A Evaporator 1s 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.

€.3.2.2 Emergency Equipment

Emergency equipment is available throughout the 242-A Building. The locations of telephones, public
address systems, and alarms are given in Chapter 7.0, Contingency Plan.

Major fire damage 1s 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 facility. 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 located in the areas where personnel are most likely to have direct exposure of
hazardous materials: in the AMU room and on the first and fourth floors of the condenser room. Water
for these devices is supplied from the sanitary water system.

Respirators are located in the PPE storage room near the entryway to the condenser room. Other PPE,
such as hazardous material protective gear and special work procedure clothing, are located in cabinets in
the survey area. If required. PPE is donned before entry into the rooms containing mixed waste. The
level of personal protective equipment required depends on the level of contamination in the area being
entered and the activity being performed.

A spill control kit is located in a cabinet near the door to the PPE storage room. An inventory of the
equipment in the spill kit is included inside the cabinet. The spill kit cabinet door seal is checked monthly
to ensure the kit has not been used. The kit inventory is inspected annually.

The 242-A Evaporator operating personnel are trained in the use of emergency equipment (Chapter 8.0).
6.3.2.3 Water for Fire Control

Water for fire protection is supplied from the 200 East Area raw water system. Columbia River water is
supplied to the fire control system from the 282-E Water Supply Reservoir. The water distribution
system is sized to provide adequate volume and pressure to supply fire fighting needs under normal and
emergency conditions. A fire hydrant is located in the immediate proximity of the 242-A Building.
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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).

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 Building interior space is designed to allow access by emergency response personne] while
maintaining barriers to contain refeases of gaseous or iquid waste and hazardous material. Zxit (egress)
paths 1n the rooms conta:ning dangerous waste are checked daily 10 ensure the walkways nave 6ot 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

The 1e2d wransfer and slurry lines between the 242-A Evaporator and AW Tank Farm are constructed of
carbon zigel piping with secondary containment and leak detection in a pipe-within-g-pip2 arrungsment.
Although the reguiations exempt svstems that serve as secondary containment from requiring secondary

o & b - . s o A

-

containment. two of the drain lings from the 242-4 Evaporator to AW Tank Farm also have ouer

Waste transfers within the 242-A Building are contained by the secondary containment walls. floors and
drains (refer to Chapter 4.0, §4.1.4. for informaton on secondary containment at the 242-A Evaporator).

Mixed waste storage containers are not loaded or unloaded at the 242-A Evaporator. Unloading
operations occur when equipment contaminated with mixed waste exits the facility. Such materials are
fully sealed in plastic with absorbent material to absorb any free liquid present. Because of these
requirements. the likelihood of a spill outside the 242-A Building during this operation 1s extremely low.

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 1o either the pump room sump or the feed tank.
241-AW-102. The pump room sump overflows to the feed tank as well. Therefore. run-off from a major
leak. such as a break in a large water line within the 242-A Building. would be contained within the
facility or drained to the feed tank (refer to Chapter 4.0. §4.1.4 for information on secondary containment
and drain systems).

6.4.3 Water Supplies

Raw and sanitary Columbia River water are supplied to the 242-A Evaporator via separate underground
lines from the 282-E Water Supply Reservoir. 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 svstem.

The raw water supply 10 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
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contaminated water cannot flow back into the raw water system. A second backflow preventer is
installed in the 242-A Building 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, safety showers, and supply ventilation system air washers. There are no connections
between sanitary water and any system or piping containing mixed waste.

6.4.4 Equipment and Power Failures

Backup power is provided by a diesel generator. The diesel motor starts automatically on loss of
electrical power and has sufficient fuel to operate the generator. if needed. to safely shut down the
evaporator process. An uninterruptible power supply system also is provided to allow continued
operation of the MCS computer to ensure uninterrupted monitoring until the backup generator is fullv on
line.

The 242-A Evaporator is designed to mitigate the effects of failure of a major piece of equipment. In
general. the evaporator process can be shut down and the vapor liquid separator gravity drained to the
feed tank, 241-AW-102, in the event of equipment failure. The process condensate tank, TK-C-100. is
designed to overflow to feed tank 241-AW-102. This mitigates failure of the process condensate pump
used to transfer the process condensate to LERF.

Response to equipment and power failures are discussed in more detail in Chapter 7.0, Contingency Pian.

6.4.5 Personnel Exposure

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

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

o The facility 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 air flow from uncontaminated zones to
progressively more contaminated zones.

» Emergency lighting devices are located strategically throughout the 242-A Building.

* Eyewash stations and safety showers are located in rooms containing mixed waste or other hazardous
materials that personnel routinely enter. For location of these, refer to Chapter 7.0, Contingency Plan.

» Continuous air monitors with audio and/or visual alarms to notify personnel of airborne radioactive
contamination are provided in rooms that contain mixed waste and that routinely are entered.

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

 Offices, control room, change rooms, and lunchroom are situated to minimize casual exposure of
personnel.

All operations are conducted so employee exposure to mixed waste and other hazardous materials 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
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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 Building and the nature of the activity being performed. Personnel are trained
to wear personal protective equipment in accordance with approved work procedures.

6.5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND INCOMPATIBLE
WASTE

The following sections describe preventon of reaction of ignitable, reactive. and incompatible waste.

6.5.1 Precautions to Prevent Ignition or Reaction of ignitable or Reactive Waste

Administrative procedurss are designed 1o prevent the igninion o- reaciien of waste at the
242-A Evaporator. The precautions include the following.

¢ Anaivsisis performed on candidate waste in the DST Svstem 1o check that there are no exothermic

rezctions when the waste 1s neated and that there wili be no adverse affects aue w mixing the contents
of difizrent waste tanks in the feed tank and evaporator vessel (rerer 1o Chapter 2.0. for details on
waste analvsis).

¢ Sample analvsis of the candidate waste in the DST Svstem inciudes a surface sampie to identify the
nresence of a separable organic phase that might be 1gnitable. If a separate organic phase 1s detecied.
the waste solurtion ievel ir. the feed tank 18 maintained above 2.54 merters to prevent wansfer of the
organic phase to the 242-4 Evaporator.

¢ The condensarte tank. C-100. 18 equipped with instrumentation to detect the presence of o separible
organic phase. I a separate organic phase 1s astected. the ek 1# allowed w6 overfliow, vansierring
the crzanic phase to the feed wnl. 241-AW-102,

e The condensate tank, C-100 is overflowed to the DST System during cach campaign 10 prevent the
possibility of accumulating immiscible organics in the condensate waste tank.

e  The vapor liquid separator and the condensate tank are drained and flushed before any welding is
performed.

e Administrative safety controls have been established to control the use and quantities of combustibles
materials. fuels, and gases. Hot work activities such as cutting. weiding. and brazing are
administratively controlied as part of the industrial safety program.

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 10 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 (1.e.. the process
condensate) neither ignitable nor reactive.

6.8
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Tabie 6.1. Visual Inspection Schedule for Tanks, Piping, and Rooms

Item

Inspection

{ Frequency'

Tank and Piping Inspection

Condensate tank and
piping

« Inspect piping for leaks or corrosion

Daily

Room Inspections

AMU room

« 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”

Hot equipment storage
room

«+ Inspect piping for leaks or corrosion

» Monitor pump room sump and inspect floor for spills or
damage

» Inspect for housekeeping

Daily’

Load out / Loading room

» Inspect for housekeeping
»  Monitor drains

| 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®

1 . . .
Continuously: an operator must be present in the control room to respond to alarms when processing waste

Daily: at least every 24 hours
2 When dangerous waste is present

3 Use viewing window in AMU room to perform inspection

4 .. .
Denote use of contamination control curtain when extended

3 IX column was removed in 2003.

The remaining piping has been drained and isolated.

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

. Frequency

Item Inspection i 4 .
Security
. . A =y .
Building external doors Verify external doors are closed and locked” Daily
Posted warmning signs Verify signs are present. legible. and visible at Weekly
7.6 meters
Communications

Radios i Verifv radios are operable and batieries are charged | Monthh
Telephones 3 Verifv telephones are oneranic D Quarteriv

Intercom pubiic address
svstem

|

Verify svstems are working properly

Quarterly

Emergency Equipment

Saff':rj, showers/ evewasiy . Verify operability ] Monthly l
| station | | |
i Emergency lighting | Verify operability | Monthly
" Fire extinguishers i \erifv fire extinguishers are in their proper location . Monthlv |

Spill response kit - Verifv spill kit 1s present + Monthlv i

Personal protective ciothing !

Vernfv avatiabiiny

Weeih

Respirators

Verifv availabilinv ane shelf life

Monthiyv

" Continuousiv:  an operator must be present in the conrol room te respond to alarms
24 hours

Dailyv: at least eveny
Weeklyv: at least every
Monthly: at least every
Quarterly: at least every
Annually: at least every

-7 davs

31 days

124 days

365 davs

* Entrances to office arcas are allowed to be unlocked
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Table 6.3. Inspection Schedule for Alarm Monitoring

242-Evaporator

Item Inspection Frequency'
Overfill Protection
Vapor liguid Monitor for vapor liquid separator high level. Continuously
separator: Surveillance required only when solution is in the vapor liquid
WFSH-CATI separator.
WFSH-CA12
Leak Detection

Sampler lines: Monitor feed and slurry sampler lines for leaks. Continuously
LDS-SMPL1 Surveillance required only during feed or sl sampling.
LDS-SMPL2 1 ’ N S Sampne
Pump room Monitor for leaks in the evaporator room, pump room, load out and | Continuously
sump: hot equipment storage room and loading room. These rooms drain
WFI-SUMP1 to the pump room sump.

Surveillance required only when waste solution is present in the
rooms listed.

' Continuously: an operator must be present in the control room to respond to alarms.
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Table 6.4. Inspection Schedule for Maintenance and Other Inspections

Item

|

Inspection

1 i
| Frequency

Instrumentation Functional Checks and Calibrations

Leak detectors

Perform leak detector functional checks.

Within 92 days of
campaign startup and
every 92 days
thereafter until the
campaign is over

Vapor liquid separator high Perform calibrations of loop instruments. Annually
level alarms:
WEFSH-CAll ;
WFSH-CA12 |
Pump room sump level: } Perform caiibrations of joop mstruments. ‘ Annuabiy
WE-50 AP i 1
% Backup Electrical Equipment
| Diese} generator ' Vertfv operability, ! Monthlv
' Uninterruptibie power i Veritv output voliage and inspect batiery for } Annually
| supply 1 signs of damage or tamnering. ;
| Fire Systems
Fire suppressant and - Water fiow alarm tests of the sprinkier system ‘ Annually
notiflcanon svstems 1o ensure the operation of a single sprinkler \
' (i.e.. sprinkler svsiem and head will transnwt an alarm. and that any of
fire atarn: pull boxes) the manuai fire alarm boxes will properly ;
ransmit an alarm signel.
i Visual inspection of the A visual mspection of the sprinkler system to | Biennial
phvsicai condition of the ensure svstem integrity as well as the required |
sprinkler system. testing. and | tesung and calibration of detectors to ensure
calibration of smoke functionality. A flow test at the sprinkler
i detectors. and testing of heat | svstem 1s performed to ensure proper flow to
detectors the svstem riser.
Fire inspection Inspect areas where ignttable or reactive Annually

wastes are stored per WAC 173-303-395(d).

“ Continuously: an operator must be present in the control room to respond to alarms.

Monthly: at icast every 31 davs
Annualiy: at least every 365 davs
Biennial every 730 days

6.12
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8.0 PERSONNEL TRAINING

This chapter discusses personnel training requirements based on WAC 173-303 and the Hanford Facility
RCRA Permit, WA7 89000 8967 (Permit). In accordance with WAC 173-303-806(4)(a)(xii), the Hanford
Facility Dangerous Waste Part B permit application must contain two items: (1) an outline of both the
introductory and continuing training programs by owners or operators to prepare persons to operate or
maintain the TSD facility in a safe manner as required to demonstrate compliance with

WAC 173-303-330, and (2) a brief description of how training will be designed to meet actual job tasks in
accordance with the requirements in WAC 173-303-330(1)(d). Permit Condition I1.C, Personnel Training
contains training requirements applicable to Hanford Facility personnel and non-Facility personnel.

Compliance with these requirements at 242-A Evaporator is contained in Permit Attachment 33,
Chapter 8.0 and this chapter. This chapter supplements Permit Attachment 33, Chapter 8.0.

8.1. OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS

The introductory and continuing training programs are designed to prepare personnel to manage and
maintain the TSD unit in a safe, effective, and environmentally sound manner. In addition to preparing
personnel to manage and maintain TSD units under normal conditions, the training programs ensure that
personnel are prepared to respond in a prompt and effective manner should abnormal or emergency
conditions occur. Emergency response training is consistent with the description of actions contained in.
Chapter 7.0, Contingency Plan. The introductory and continuing training programs contain the following
objectives:

e Teach Hanford Facility personnel to perform their duties in a way that ensures the Hanford Facility's
compliance with WAC 173-303

e Teach Hanford Facility personnel dangerous waste management procedures (including
implementation of the contingency plan) relevant to the job titles/positions in which they are
employed, and

e Ensure Hanford Facility personnel can respond effectively to emergencies.
8.1.1 Introductory Training

Introductory training includes general Hanford Facility training and TSD unit-specific training. General
Hanford Facility training is described in Attachment 33, Chapter 8.0, Section 8.1, and is provided in
accordance with the Permit Condition IL.C.2. TSD unit-specific training is provided to Hanford Facility
personnel, allowing those personnel to work unescorted, and in some cases is required for escorted access.
Hanford Facility personnel cannot perform a task for which they are not properly trained, except to gain
required experience while under the direct supervision of a supervisor or coworker who is properly
trained. Hanford Facility personnel must be trained within 6 months after their employment at or
assignment to the Hanford Facility, or to a new job title/position at the Hanford Facility, whichever is
later.

General Hanford Facility training: Refer to description in Attachment 33, Chapter 8.0, Section §.1.

Contingency Plan training: Hanford Facility personnel receive training on applicable portions of the
Hanford Emergency Management Plan (Permit Attachment 4) in general Hanford Facility training. In
addition, Hanford Facility personnel receive training on content of the description of actions contained in
contingency plan documentation in Chapter 7.0 to be able to effectively respond to emergencies.

Emergency Coordinator training: Hanford Facility personnel who perform emergency coordinator duties
in WAC 173-303-360 (e.g., Building Emergency Director) in the Hanford Incident Command System
receive training on implementation of the contingency plan and fulfilling the position within the Hanford
Incident Command System. These Hanford Facility personnel must also become thoroughly familiar

8.1
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with applicable contingency plan documentation. operations, activities. location. and properties of all
waste handled, location of all records, and the unit/building layout.

Operations training: Dangerous waste management operations training (e.g., waste designation training.
shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit
(e.g., container management unit) and the type of activities performed at the waste management unit
(e.g., sampling). For example. training provided for management of dangerous waste in containers is
different than the training provided for management of dangerous waste in a tank system. Common
training required for compliance within similar waste management units can be provided in general
training and supplemented at the TSD unit. Training provided for TSD unit-specific operations is
identified in the training plan documentation based on: (1) whether a general training course exists.

(2) the truining needs 1o ensure waste management unit compliance with WAC 173-303. and (31 wraining
commiuments agreed o with Ecology.

8.1.2 Continuing Training

Continuing training meets the requirements for WAC 173-303-330(1 )b} and includes general Hanford
Facility traming and TSD unit-specific maining.

General Hanford Facility training: Annual refresher training 1s provided for general Hanford Faciliny
training. Refer to descripuion in Attachment 33, Chaprter 8.0. Section 8.1,

Contingency plan training: Annual refresher training is provided for contingency plan waining. Refer
to descripiion above in Section £.1.1.

Emergency coordinator training: Annual refresher training is provided for emergency coordinator
traiming. Refer to description above in Section &.1.1.

Operzazions training: Refresher training occurs on many frequencies (1.e.. annua.. every other vear
every 2 vears) for operations training. When justified. some training will not contain & refresher course
and will be identfied as a one-time only training coursz. The TSD unii-specific raining pian
documentation will specify the frequency for each training course. Refer to description above in
Section 8.1.1.

8.2 DESCRIPTION OF TRAINING DESIGN

Proper design of a training program ensures personnel who perform duties on the Hanford Facility related
to WAC 173-303-330(1 }(d) are trained to perform their duties in compliance with WAC 173-303. Actual
job tasks. referred to as duties. are used to determine training requirements. The first step taken to ensure
Hanford Facility personnel have received the proper training is to determine and document the waste
management duties by job titlerposition. The second step compares waste management duties to general
waste management unit training curriculum. If general waste management unit training curriculum does
not address the waste management duties. the training curriculum is supplemented and/or on-the-job
training is provided. The third step summarizes the content of a training course necessary to ensure that
the training provided to each job title/position addresses associated waste management duties. The last
step is 1o assign training curriculum to Hanford Facility personnel based on the previous evaluation and
actual duties assigned. The training plan documentation contains this process.

Waste management duties include those specified in Section 8.1 as well as those contained in
WAC 173-303-330(1)(d). Training elements of WAC 173-303-330(1)(d) applicable to the
242-A Evaporator operations include the following:

»  Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment
*  Key parameters for automatic waste feed cut-off systems

*  Communications or alarm systems

*  Response to fires or explosions
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*  Shutdown of operations.

Hanford Facility personnel who perform these duties receive training pertaining to their duties. The
training plan documentation described in Section 8.3 contains specific information regarding the types of
training Hanford Facility personnel receive based on the outline in Section 8.1.

8.3 DESCRIPTION OF TRAINING PLAN

In accordance with Permit Condition I1.C.3, the unit-specific portion of the Hanford Facility Dangerous
Waste permit application must contain a description of the training plan. Training plan documentation is
maintained outside of the Hanford Facility Dangerous Waste Part B permit application and the Permit.
Therefore, changes made to the training plan documentation are not subject to the Permit modification
process. However, the training plan documentation is prepared to comply with WAC 173-303-330(2).

Documentation prepared to meet the training plan consists of hard copy and/or electronic media as
provided by Permit Condition II.C.1. The training plan documentation consists of one or more
documents and/or a training database with all the components identified in the core document.

A description of how training plan documentation meets the three items in WAC 173-303-330(2) is as
follows:

1. -330(2)(a): "The job title, job description, and name of the emplovee filling each job. The job
description must include requisite skills, education, other qualifications, and duties for each position."

Description: The specific Hanford Facility personnel job title/position is correlated to the waste
management duties. Waste management duties relating to WAC 173-303 are correlated to training
courses to ensure training is properly assigned.

A listing of Hanford Facility personnel who carry out job duties relating to TSD unit waste
management operations at the 242-A Evaporator are maintained. Individuals who are not performing
duties of the Dangerous Waste Worker Category identified in Table 8.1 due to reassignment. medical
restriction, or other limiting factors do not require current training for that category. These
individuals must complete the required training for the Dangerous Waste Worker Category prior to
resuming duties associated with that category.

Information on requisite skills, education, and other qualifications for job titles/positions are
addressed by providing a reference where this information is maintained (e.g.. human resources).
Specific information concerning job title, requisite skills, education, and other qualifications for
personnel can be provided upon request.

o

-330(2)(b): "A written description of the type and amount of both introductory and continuing
training required for each position."

Description: In addition to the outline provided in Section 8.1, training courses developed to comply
with the introductory and continuing training programs are identified and described in the training
plan documentation. The type and amount of training is specified in the training plan documentation
as shown in Table 8.1.

3. -330(2)(c): "Records documenting that personnel have received and completed the training required
by this section. The Department may require, on a case-by-case basis, that training records include
employee initials or signature to verify that training was received.”

Description: Training records are maintained consistent with Attachment 33, Chapter 8.0,
Section 8.4.




Class 1 Modification
Quarter Ending 6/30/10

Table 8.1. 242-A Evaporator Training Matrix

WA7890008967, Part HI, Operating Unit 4

242-A Evaporator

Training Category

o . . o Emergency
Attachment 33 General Hanford Contingency genes .
N . . . L = Coordinator Operanons Traming
Chapter § Training Category Facility Training Pian Training s N
- Training
i init 4: 2 , . . Emergency Building . . . .
Operating Unit 4: 242A Evaporator Orientation erge‘c_ nding General Waste Tank Svstem
Hazards Check Emecrgency :
Program ST Management Management
= List Traming = N
l
Dangerous Waste Worker !

- .1 |
Categories |
Waste Worker BN X W 1 b ; N- |
Waste Worker Supervisor . . . .

X X BN : X
Manager
| Advanced Waste Worker hN X - ] hN
14 - : - . <2 | :
! Building Emecrgency Direcior X X X ; j

‘Dangerous Waste Worker categories are defined in the Tank Operations Contractor Dangerous Waste Training Plan

(TFC-PLN-07 current revision) in the operating record

“Training received is commensurate with the duties performed. individuals m this catcgory who do net perform

these duties are not required 1o recerve this tramning.

8.4




June 30, 2010

WA7 89000 8967, Operating Unit 10, WTP

Hanford Facility RCRA Permit Modification Notification Forms

Part lll, Operating Unit 10
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PCNs for quarter ending June 30, 2010:

PCN Number
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Modification Form Approval Date
4-29-10
6-21-10
4-15-10
5-20-10
4-6-10

Facility
HLW
HLW
PTF
PTF
PTF
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Quarter Ending June 30, 2010 24590-HLW-PCN-ENV-09-003

Hanford Facility RCRA Permit Modification Notification Form
Part Ili, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

Page 2 of 3: Hanford Facility RCRA Permit, Part I1], Operating Unit 10, Waste Treatment and immobilization Plant

Replace Genera! Arrangement (GA) drawings for the HLW Facility EI. -21°-0", 0°-0", 14'-C". 37'-0", anc 58-0"
in Appendix 10.4 of the Dangerous Waste Permit (DWP).

Submitted by Co-Operator: Reviewed by ORP Program Office:
Rl SVA\W - e ‘ , B .
E I - O Yau/n
' D. M. Busche Date ' G. A. Girard Date

24590-SENV-FO00011 Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SENV-010
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Quarter Ending June 30. 2010 2459C-HLW-PCN-ENV-08-003

Hanford Facmty RCRA Permlt Modlflcatlon Notification Form

Unit: ‘ Permit Part:
Waste Treatment and immobilization Plant : Part ill, Operating Unit 10

3 Descrintion of Modification:

: The purpose of this class 1 prime modificatior is to update GA drawings for the HLW Facility EI. -21'-0". 0™-0", f
14°-0", 37'-0", and 58'-0" in Appendix 10.4 of the DWP. The GA for . 14™-0" was incluaed In tis permit ‘
, modification because the RLD system ancillary equipment (breakpots) previously shown on the Ei. 37-"0 GA s
now spown on the £l 14'-0" drawing. This chanrge was a result of finalizing the 3D Moae! to show the exact
' position of tne oreaxpots within tre Wet Process Celi, "ne location of the preexzots within tne cel was minimally
| changec, nowever this crange resulied in aepicting tnem or a different GA, inus tne azcition of tis crawing (o
tne DWP.

Appenai “L.4 _
repiace: 7"&:90»H‘ W-F1-POLT-00007 Rev 7 Wit

ev 7 24590-4_W-21-P0717-00001 Rev &

L4590-HLW -P1-P01T-00002 Rev & 24590-HLW-P1-P0" 7-00002 Rev 7

i 24590-HLW-P1-P01T-00004 Rev 6 24590-HLW-P1-P017-000C3 Rev 8 B

| 24590-HLW-P1-P017-00004 Rev 7
T4590-HLW-P*-P0"T-06005 Rev 5 24590-HLW-P1-P01T-00005 Rev 6 -

Tnis modifization reguests Zcology epprova’ and incergoratior inlo the permit the s.)em

Drawings tha fiad D\’ “EViISIOr notSE. CIGUCS. and revision rangies snown on t r
‘have been revisiorn. Rewvisions are tne result of cngoing design. The roliowing icentifies o
‘ significar® 1voes of changes on tne at‘a:ne crawings:

e
119
ne

HLW Vitrification Building General Arrangement Plan gt =1 -21'-0" (24590-HLW-P1-P01T-00001}:
e Revised Notes and Holds
e Deleted vertical chase HCH04 and modified size of verticai chase HCHOS
e Corracted label on PCW-PMP-00002C

HLW Vitrification Buiiding General Arrangement Pian at EL 0°-0" (24590-HLW-P1-P01T-00002):
¢ Revised Notes and Holds
e« Rearranged offgas equipment in Room H-A123 and revisec labels for HOP TCO/SCR skids

e Moved Seconcdary C5V HZPA filters from Room H-0104 (Filter Cave) to Room H-0322 {shown on El. 37
GA)

HLW Vitrificat:on Building General Arrancement Plan at ZI. 37-0" (2459C-HLW-P1-PO1T-00004 )
* Rewvised Notes and Holds
e Adoed Secondary CAV HEPA filters to Room H-0322

« Movec breakpots RLD-BRKPT-00004/7/9, .ocated in Room H-BO14 (Wet Process Cell). from the El. 37
GAwE. 14 GA
s Removed iabe; HPH-SUMP-00002

e Revised the elevator shaft walls, aeietec vertical cnase HCHO4, and modified size of vertical chase
HCHGS

D2SSOG-SENNSFOOGLT Rey 26 (Revised 06 2009



Quarter Ending June 30, 2010

Page 30f3

24590-HLW-PCN-ENV-09-003

HLW Vitrification Building General Arrangement Plan at El. 58’-0" (24590-HLW-P1-P01T-00005):

o Revised Notes
» Updated Annex roof arrangement
s Added and revised HVAC equipment/layout

» Updated walls in vertical chases, added racks, domestic water vessel DOW-VSL-00027 and heater
DOW-HTR-00005 (Grid D5)

The following is a list of outstanding change documents that have not been incorporated into this modification:
24590-HLW-P1N-P01T-00187
24590-HLW-P1N-P01T-00188
24590-HLW-P1N-P01T-00189
24590-HLW-P1N-P01T-00190

WAC 173-303-830 Modification Class:
Please mark the Modification Class:

Class 1

Class '1

Class 2 Class 3

Enter relevant WAC 173-303-830, Appendix | Modification citation number;
Enter wording of WAC 173-303-830, Appendix | Modification citation:

In accordance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a
Class '1 modification. WAC 173-303-830(4){d)(ii){A) states, “Class 1 modifications apply to minor changes that keep the
permit current with routine changes to the facility or its operation. These changes do not substantially alter the permit
conditions ar reduce the capacity of the facility to protect human health or the environment. In the case of Ciass 1
modifications, the director may require prior approval.”

Modjification
Approved/Concur:

Reason for deniat:

T

Yes

Denied (state reason below)

A 7
AN

Kelly Eisetbagen Date

Reviewed by Ecology:

e wmaw

24590-SENV-F00011 Rev 20 (Revised 9/9/2009)

Ref: 24590-WTP-GPP-SENV-010
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Page 1 of 2

Quarter Ending _June 30, 2010 24590-HLW-PCN-ENV-10-001

Hanford Facility RCRA Permit Modification Notification Form
Part lll, Operating Unit 10
Waste Treatment and immobillization Plant

Index

Page 2 of 2: Hanford Facility RCRA Pemit, Part 1ll, Operating Unit 10, Waste Treatment and Immobilization Plant

Replace System Logic Descripfion for High-Level Waste Faciiity - Melter Process (HMP) System (24580-
HLW-PER-J-04-0004 Rev. 0) with Rev. 1 in Appendix 10.13 of the Dangerous Waste Permit (DWP).

Submitted by Co-Operator: Revie ORP Program Office:

}
N 1] Brve e g 4[efie
D. M. Busche Date Grard N\ Date

24590-SENV-F00011 Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SENV-010
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Quarter Ending June 30, 2010 24590-HLW-PCN-ENV-10-001

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part:
Waste Treatment and Immobilization Plant Part lll, Operating Unit 10

Description of Modification:

The purpose of this class 1 modification is o replace the System Logic Description for High-Level Waste Facility
- Melter Process (HMP) System {24590-HLW-PER-J-04-0004 Rev. 0) with Revision 1 in Appendix 10.13 of the
DWP. The updated document aligns the description of instrument logic with the list of instruments located in the
approved Permit Table 111.10.J.C - HLW Vitrification System Process and Leak Detection System Instruments
and Parameters.

Appendix 10.13
Repiace’ | 24590-HLW-PER-J-04-0004 Rev 0 L \With: | 24590-HLW-PER--04-00%4 Rey 1 |

This modification requests £cology to approve and replace the instrument logic document for the HMP svstem
describing the additional monitoring instruments. These additional instruments were incorporated into the DWP
Table 11.10.J.C. on Ogctaber 29, 2007 (CCN 186874). This permit modification doas not inciude any design
changes or additional instrumenis beyond those already incorporated into the DWP,

The HMP system logic document undate was a total revision with no notes. ciouds, or ravision triangies to

(LMP) system iogic description that was incorporated into the permit in July 2008; this document was not
included in the latest permit version.

The summary of changes is provided below:
+ Updated list of acronyms
» Revised description of the HMP system components associaied with the permitted instruments

+ Revised Table 1 to add instruments from Permit Table H1.10.J.C — HLW Vitrification System Process and
Leak Detection System instruments and Parameters

» Revised and added Figures

The following is a list of outstanding change documents that have not been incorporated into this modification:

indicate the changes. However, this documeni was modeled after the Low-Activity Waste tacility melter process

None

WAC 173-303-830 Modification Class: Class 1 Class '1 Ciass2 | Class3
Please mark the Modification Class: X

Enter relevant WAC 173-303-830, Appendix | Modification citation number;

A.1 and A.4a

Enter wording of WAC 173-303-830, Appendix | Modification citation:
A.1. Administrative and informational changes
A.4a. To provide more frequent monitoring, reporting, sampling, or maintenance

Modification
Approved/Concur:

Reason for denial:

Yes Denied (state reason below) Reviewed by Ecology:

G/zi(‘O

Kellv Eisethagen Date

24590-SENV-F00011 Rev 20 (Revised 9/9/2009) Ref: 24500-WTP-GPP-SENV-010



Document title:
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{38UED BY R11169345
RPR-WTP PDC

System Logic Description for
High-Level Waste Facility - Melter
Process (HMP) System

24590-HL W-PER-J-04-0004, Rev 1

VoohAdasovVY A AN LEY 8

Contract number;

Department:
Author(s):
Checked by:

Issue status:

* ra

DE-ACZ7-01RV14136

Controls and Instrumentation

Joe Hom ﬁ,}{-—(—‘_\

Mark Friedrich  /ok ﬂ»«_c/wjﬁ

Issued for Permitting Use

Approved by:
Approver’s position:

Approver’s signature:

River Protection Project
Waste Treatment Plant

2435 Stevens Center Place

Richland, WA 99354
United States of America

© Tel: 509 371 2000

Wayne Underhill
C&I Department
" b,
Signature 7 Date
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24590-HLW-PER-3-04-0004, Rev 1
System Logic Description for High-Level Waste Facility
- Melter Process (HMP) System

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct matenials at DOE-owned nuclear facilities. Information contained herein on
radionuclides 1s provided for process description purposes only.

Page iii
24590-PADC-FO0041 Rev 6 (1/22/2009)



24590-HLW-PER-3-04-0004, Rev 1
System Logic Description for High-Level Waste Facility

- Melter Process (HMP) System
Contents
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2 Applicable DOCUIMERLS .......oorieneeeiiiereeccneninsecsssreersss s s seoenses e 2
3 Description . ceresssronnes 3
21 "HMP-MLTR-00001 and HMP-MLTR-000(2 3
3.2 HMP-BBLR-00006 and HMIP-BBLR-00013 3
33 HOP-FCLR-00001 through HOP-FCLR-00004........ -d
34 HMP-ALFT-00001 through HMP-ALFT-00004 4
Tables
Table 1 Associated Instruments for HLW Melters -5
Figures
Figure 1 Typical Temperature Averaging of a Melter Plepum 8
Figure 2 Typical Glass Pool Level and Density 9
Figure 3 Typical Plenum Differential Pressure 10
Figure 4 Typical IR Cameras 11
Figure 5 Typical Air Lift Valves 12
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Glossary

Control system

High-high

Low-jow

24590-HLW-PER-3-04-0004, Rev 1
System Logic Description for High-Level Waste Facility
- Melter Process (HMP) System

Refers to electromc processors that perform regulatory and logical control functions
necessary for normal plant operation

Refers to a notification in the control system that is activated when the applicable
variable reaches a point that is significantly higher than that expected during normal
operation

Refers te a notification in the control svstem that is activated when the apriicable

variable reaches a point that is significantly lower than that expected during normal
operation

Page 1

24550-PADC-F00041 Rev 6 (1/22/2009)




24590-HLW-PER-3-04-0004, Rev 1
System Logic Description for High-Level Waste Fadility
- Melter Process (HMP) System

3 Description

The HLW HMP system components and ancillary equipment that pertain to instrumentation and are
included in the dangerous waste permit are the following: :

HMP-MLTR-00001  HLW Melter 1
HMP-MLTR-00002 HLW Melter 2
HMP-BBLR-00006 Melter 1 Level Detector
HMP-BBLR-00013 Melter 2 Level Detector
HOP-FCLR-00001 Melter 1 Film Cooler
HOP-FCLR-00002 Metter 2 Fiim Cooler
HOP-FCLR-00003 Melter 1 Standby Offeas Insert
HOP-FCLR-00004 Melter 2 Standby Offgas Insert
HMP-ALFT-00001 Melter 1 Air Lift Lance
HMP-ALFT-00002 Melter 1 Air Lift Lance
HMP-ALFT-00003 Melter 2 Air Lift Lance
HMP-ALFT-00004 Melter 2 Air Lift Lance

3.1 HMP-MLTR-00001 and HMP-MLTR-00002

The high-level waste (HLW) melters receive a blend of HLW concentrate and glass former additives from
the melter feed process (HEP) system. The melters are fed via air displacement slurry (ADS) pumps. The
melters convert the feed into molten glass and deliver it to stainless steel canisters. The pour spout
connects the melter discharge chamber to the HLLW canister. After the glass is transferred into the
canister, it cools to form a durable glass waste form. Immobilized high-level waste (THLW) is the
resulting product (glass plus canister).

The feed shurry is transferred using two feed pummps, each supplying a separate feed nozzle on the melter.
The feed slurry will fall from the feed nozzles, which are located in the melter lid, onto the molten glass
surface within the melter. The feed material will form a distinct layer, often referred to as the "cold cap,”
on the surface of the glass pool. This system is also equipped to flush the feed lines with demineralized
water, to clean the feed lines and to establish the cold cap prior to transferring waste. This is referred to
as melter pre-feeding.

The melters are equipped with several plenum thermocouples, used primarily to determine the coverage
of the cold cap. The plenum temperatures are averaged to a single melter plenum temperature. If this
temperature falls below acceptable limits pre-feeding to the melter will be terminated. See figure 1 for
more details on melter plenum temperature.

3.2 HMP-BBLR-00006 and HMP-BBLR-00013

The melter glass level detector functions using three gas purged probes penetrating the glass pool to
different depths. By measuring the differential pressure between each of the legs the density and level of
the glass pool are calculated. If the level rises above acceptable limits the control system will alarm and
terminate slurry feeding, Glass discharge will be terminated if the glass pool level falls below acceptable
limits. Operators will be alerted to the low level condition. See figure 2 for details on melter level
detection.

Page 3
24590-PADC-FO0041 Rev 6 (1/22/2009)



24590-HLW-PER-3-04-0004, Rev 1
System Logic Description for High-Level Waste Facility
- Melter Process (HMP) System

Table 1 Associated Instrumcnts for HL'W Melters

P&ID Monitoring or Type of . Instrument/
Control instrument/control control device
Parameter device tag number
24590-HLW-M6-HMP-00004 | Melter 1 plenum | Temperature Eiement TE-0920A%*
temperature, 62”7 | Temperature TT-0920A*
Transmutter
Temperature Indicator TI-0920A%*
or
Temperanure Element | TE-0620C !
f Temperature L TT-06214>
Transmitier
Temperature Indicator  © TI-0920C*
- 24590-HLW-ME-HMP-00004 | Melter | pienum | Temperature Slement TE-0920B* ;
E temperature, 597 Temperature TT-6204% E
5 Transmitier i
: Temperature Indicator  * T1-0520B*
‘ ‘
i i
| Or
| |
Temperature Element TE-920D*
Temperature TT-0921A*
Transmitter
Temperature Indicator TI-0920D*
24590-HLW-M6-HMP-20004 | Melher 2 plenum | Temperature Element TE-2920A%*
temperature, 62 | Temperature TT-2920A*
Transmitter
Temperature Indicator TI-2620A*
Or
‘ Temperanre Element TE-2920C*
i !
‘ Temperature TT-2021A% !
‘ Transmitter |
| Temperature Indicator | TI-2920C* ;
24590-HLW-M6-HMP-20004 | Melwer 2 plenum | Temperature Element | TE-2920B* ‘
temperature. 58" | Temperature TT-2920A*
| Transmitter ~
Temperature indicator T1-2620B* \

24596-PADLZ-FO0041 Rev 6 {1/22/2009)

Page 5



24590-HLW-PER-3-04-0004, Rev 1
System Logic Description for High-Level Waste Facility
- Meiter Process (HMP) System

| 24590-HLW-M6-HMP-00008 Melter 1 West Level Element LE-0816 TI
canister level (JR Camera) : ;
Level Transmitter LT-0816 ‘
| Level Indication LI-0816B |
| 24590-HLW-M6-HMP-00007 Melter 1 West Valve Control YC-0761 ;
Discharge Air Lift | o/06f Valve YVo76l
24590-HL.W-M6-HMP-00008 Melter 1 East Level Element LE-0820 |
canister level (IR Camera)
! Level Transmitier LT-0820
| Level Indication LI-0820B |
I 24590-HLW-M6-HMP-00006 Melter 1 East Valve Control YC-0644
| Discharge Air Lift | o /061 vatve YV_0644 |
24590-HL W-M6-HMP-20008 Melier 2 West Level Element LE-2816 f
canister level (IR Camera) ‘
Level Transmitter LT-2816 i
Level Indication LI-2816B |
I 24590-HLW-M6-HMP-20007 © Melter 2 West Valve Control YC-2761
Discharge AirLift | op/0ff Valve yvarel |
24590-HLW-M6-HMP-20008 Melter 2 East Level Element LE-2820 i
canister level (IR Camera) i
‘ Level Transmitter LT-2820 “
‘ Level Indication 11-2820B
24590-HLW-M6-HMP-20006 Melter 2East Valve Control YC-2664
| Discharge Air Lift | o/0ff Vatve YV-2664

*These instrument sets are duplicates. Only one instrument set is required to remain functioning during

waste feed operations.

24550-PADC-FO0041 Rev 6 {1/22/2009)
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24590-HLW-PER-3-04-0004, Rev 1

System Logic Description for High-Level Waste Facility
- Melter Process (HMP) System

Figure 2 Typical Glass Pool Level and Density
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24590-HLW-PER-3-04-0004, Rev 1
System Logic Description for High-Level Waste Facility
- Melter Process (HMP) System

Figure 4 Typical IR Cameras
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Quarter Ending March 31, 2010 24580-PTF-PCN-ENV-05-028

Hanford Facility RCRA Permit Modification Notification Form
Part Ill, Operating Unit 10
Waste Treatment and immobilization Plant

Index

Page 2 of &; Hantord Facility RCRA Permit. Part 11, Operating Unit 10, Waste Treatment and Immobilization Plant

Update Equipment Assembly Drawings for HLP-VSL-00022, HLP-VSL-0D027A and -000278. and HLP-VSL-
00028 1n Appendix 8.6 of the Dangerous Waste Pemmit

Supmitted by Co-Gperator: Re( ewed\by ORP Program Dffice:
o Prnodh s MI)O JJ(‘% 25/
0. M. Busche | Ddhe G. A. Girard Date

|
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Quarter Ending March 31, 2010

24590-PTF-PCN-ENV-05-028

Hanford Facility RCRA Permit Modification Notification Form W
Unit: % Permit Part: |
Waste Treatment and immobiiization Plant Il Part lll, Operating Unit 10 i
i Description of Modification: i
i The purpose of this Class 1 prime moditication is to update the Zquipment Assembly Drawings for HLP-VEL- E
100022, HLP-VSL-00027A and -000278. and HLP-V3L-00028 1in Appendix 8.8.
!
! The foliowing Zauipmen: Assembly Drawings are submitied to replace the parmitted drawings currentiy in f
,Appendix 8.5, S .
Appengix £.8 T o .
! Repiace:  C JRev. 0 Wan  24590-DTF-MV-HLP-00002 Rev. 2 !
| S 590-PTE-NAV-HLE 20004, Rev. | | Z45Q0-TTENV-HLP-0CO04, Rev. 7 :
,E L | 24590-PTEV-HLP-00072, Rev j
I | | 24590-FTEAV-HLF-UUUT S, Rey 0 :
1 "24590-PTEMV-HLE-P0005. Rev. 0 |  2459C-STF-MV-HLP-000CS, Rev.2 P
‘ i ; | Z4590-PTE-MV-HLE-00070. Rev 0
' | | 24500-PTF-AV-HLE-00011. Rev. O i
: Z4590-PTEMV-HLF 20008 Rev G| | 24590-PTF MV Lz o
G i | 24590-FTE-MV-HL N P
3 ' ‘ | 24590-PTEMV- 0 :
|
T : couipMOent assembly Crowings (24580-PTH- My -HLE-B0003 24590-PTF-MV-HLP-P3004.
2 ; V-HLE-PO0CE ang SVGHLF-P00E) nave Deen revisel. T Ne TevISIONS inCOTDOTES
changes provided in applicable aocumen: change forms {e.q., DON, SCN, SDOR, FCN, FCR, i¢.) and cnanges |

associated with the resolution to comments on change documents since the issuance of ’me last revision of the

| permitted drawmgs. New cgutbment assembly drawingas re;erenged above (24590-PTE-MV-HLP-00009. 22590-
-PTF-MV-HLF-30010. 24580-PTF-MV-HLP-00011, 24580-PTF-MV-HLP-00012, and 24590-PTF-MV-HLP-00013)

‘supp!emen' yyiermation contained on 24580-PTR-MV-HLP- 00004 24590-PTF-MV-HLP-00005 and 24580-PTF-

!MV, LP-00008.
!
" This modification requests Scology approvai and incorporation into the permit. the specific cnanges in 24590-
I PTE-MV-HLP-00003 through 24590-PTF-MV-HLP-00006 that are indicaiaed by notes, ciouds, and revision
“riangies. in zadition, tnis mocification reauests Ecoiogy approval and incorporation inte the permil equipmen:
assempbly drawings 24580-PTF-MV-HLP-00009 through 24380-PTF-MV-HLP-00013. Revisions and the new
gdrawmg are the resull of ongoing design changes. The ioliowing identifies the sianificant types of changes 1o
: 24580-PTF-MV-HLP-00003 through 24380-PTH-MV-HLP-00006.

24590-PTF-MV-HLP-00003
« Added nole 5

| 24590-PT7 MV-HLP.00004
- revised and expanded genera notes
| - Holds are no longer mdicated
»  Ixpanded the nozzie scheduie
sated the iabie of reference drawings
oved cooiing jackel datall
2 pian view has been upcatec showing accitiona: neIzies anc dimansions
e nng beam deiall nas pesn moved te 24586-PTE-MV-HLP-000"3
- Movec vessel elevaton view to drawinas 24590-FTF-MV- HLP-00012 and 2459G-PTH-MV-HLP.
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Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-OS-025

00013 and added details

» Seciion view indicators have been added, and section views are shown on drawings 24590-PTF-
MV-HLP-00012 and 24580-PTF-MV-HLP-00013

- Additional vessei details have been added by drawings 24590-PTF-MV-HLP-00012 and 24580-PTF-
MV-HLP-00013

24590-PTF-MV-HLP-00005
« Revised and expanded general notes
« Holds are no longer indicated
« Expanded the nozzie schedule
« Updated the table of reference drawings
- Removecd cooling jacket getail
« Tne plan view has been updated. showing additional nozzies and dimensions
» Section B-B has been removed

. Detail-1 has been remaved and is now shown on 24500 BTE MV/.H! 000014

«  Detail-2 has been removed

»  The ring beam detail has been moved to 24580-PTF-MV-HLP-00011 |

- Moved vesseil elevation and section vizw to drawings 24590-PTF-MV-HLP-00010 and 24580-PTF-
MV-HLP-00011 and added details

. Section view indicators have been added, and section views are shown on 24590-PTF-MV.-HLP- !

i D000 and 24580-PTF-MV-HLP-00011 |

i « Additional vesse! details have been added by drawings 24590-PTF-MV-HLP-00010 and 24580-PTE-
MV-HLP-00011

245380-FTE-MV-HL P-00006

= Revised and expanded general notes

» Holds are no longer indicated

« Expanded the nozzle scheduie

» Updated the table of reference drawings

» Removed cooling jacket detail

« The plan view has been updated. showing additional nozzles and dimensions

» The ring beam detail has been moved to 24580-PTF-MV-HLP-00011

« Moved vessel elevation and section view to drawings 24590-PTF-MV-HLP-00009 and 24590-PTF-
MV-HLP-00011 and added details

»  Seclion view indicators have been added, and section views are shown on 24590-PTF-MV-HLP-
00010 and 24580-PTF-MV-HLP-00011

« Additional vessel detaiis have been added by drawings 245980-PTF-MV-HL.P-00009 and 24590-PTF-
MV-HLP-00011

Additional detail updating the design of HLP-VSL-00028 can be found on mechanical drawings 24590-PTF-MV- |
HLP-00012 and 24590-PTF-MV-HLP-00013. Additional detail updating the design of HLP-VSL-00027A can be
found on mechanical drawings 24520-PTF-MV-HI_P-00008 and 24590-PTF-MV-H{.P-00011. Additiona! detail |
updating the design of HLP-VSL-D00278 can be found on mechanical drawings 24530-PTF-MV-HLP-00010 and

; 24580-PTF-MV-HLP-D00 11

2ASB-SENV-FOO01T Rev 20 {Revised 9702009 Ref: 24500 WTP-GPP-SENVOIG
)
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24530-PTF-PCN-ENV-05-028

|
|
|

e C4580-PTF-MVN-HLF-00G27
! s 243G0-WTC-MEN-MB0T-0000%
2ERQ0-SERNVIFOO0T ] Py 20 (Revised 979 2000,

24590-PTF-MV-HLP-00003
e 24590-PTF-MVN-HLP-00001
o 24580-PTF-MVN-HLP-00006

s 2458D-PTF-MVN-HLP-00009

s 24580-PTF-MVN-HLP-00336

s 24530 DT“-MVI\ HLP-00042

o EE80-WTP-MBN-METIT-00002
e 1J3080- V\TD MBN-M8D7T-000032
»  Z2390-WTP-SDO0R Z-05-08

24590-57F-MV-HLP-00004

e L2SQ0-PTF-MVN-HL=-00C10

e CUARGD-PTR-MVN-HLF-O0018

»  C2580-PTF-MVN-HL=-0003"

s 24580-PTF-MVN-HL®-00D44

»  PEEQG-PTF-MVN-HLE-00047

s 24390-PTF-MVN-HL=-0004E

e 2IEQR-PTF-MVN-HLF-00048

¢ DLIZI0-WTE-MON-MEUT-003C3

24560.5 7ML 00008

o 24380-PTF-MVN-HLF-00011

e 24580-PTF-MVN-HLP-00018

o 2£580-PTF-MVN-HLP-00029

o 24580-PTF-MVYN-HLP-00046

o 24390-PTE-MVN-HLP-00048

. 24580-PTF-MVN-HLP-000489

24590-WTE-MBN-ME0T-00003
o 24580-WTP-SDOR-M-06-D0284

24580-P7T-MV-HL P-00006
. 24:)90-PTF~MVN-H... -00012
»  24580-PTF-MVN-HLP-00020
»  245Q0-PTF-MVN-HLP-00026
e 24580-PTF-MVN-HLP-00045
»  24580-PTF-MVN-HLP-00048
. 24390-WTP-MEN-M80T-00003

24580-PTT-MV-HLP-00009
s 24590-PTF-MVN-HLP-00013
s 243Q0-PTF-MVN-HLE-00021

,\

The following is a list of outstanding change documents that have not been incorporated into this medification:

Kef

DASGLOWTELGEE SENY 0



Page 50of 5

Quarter Ending March 31, 2010 24580-PTF-PCN-ENV-05-028

24590-PTE-MV-HLP-00010
»  24530-PTF-MVN-HLP-00014
s 24590-PTF-MVN-HLP-00022
+  24590-PTF-MVN-HLP-00030

24590-PTF-MV-HLP-00011
+  24590-PTF-MVN-HLP-00015
s 24590-PTF-MVN-HLP-00023
o 24590-PTF-MVN-HLP-00028
+  24590-PTF-MVN-HLP-00049

24590-PTF-MV-HLP-00012
e 24590-PTF-MVN-HLP-00016
s 24590-PTF-MVN-HLP-00024
*  24590-PTF-MVN-HLP-00032

s 24590-WTP-MBN-M80T-00002

245390-PTFE-MV-HLP-00013
e 24580-PTF-MVN-HLP-00017
e 24580-PTF-MVN-HLP-00025
s 24590-PTF-MVN-HLP-00033
+  24590-PTF-MVN-HLP-00049
*  24590-WTP-M6N-M80T-00002
WAC 173-303-830 Modification Ciass: Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X

Enter relevant WAC 173-303-830, Appendix | Modification citation number:
Enter wording of WAC 173-303-830, Appendix | Modification cltation:
in accardance with WAC 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a

+

~ | Class *1 modification. WAC 173-303-830(4)(d)(ii}(A) states, “Class 1 modifications apply to minor changes that keep the

permit current with routine changes to the facility or its operation. These changes do not substantially alter the permit
conditions or reduce the capacily of the facility to protect human health or the environment. in the case of Ciass 1
modifications, the direcior may require prior approval.”

Modification " . Reviewed by Ecology:
Approved/Conaur: >\/ Yes Denied (state reason below)
Reason for denial:
-« =, 1R
Kelly Elsetha Date

24590-SENV-F00011 Rev 20 (Revised 9/9/2009) Ref: 24550-WTP-GPP-SENV-010




10-ESQ-009 Drawings:

24590-PTF-MV-HLP-00003 - Rev 2
24590-PTF-MV-HLP-00004 - Rev 2
24590-PTF-MV-HLP-00005 - Rev 2
24590-PTF-MV-HLP-00006 - Rev 2
24590-PTF-MV-HLP-00009 - Rev 0
24590-PTF-MV-HLP-00010 - Rev 0
245390-PTF-MV-HLP-00011- Rev 0
24590-PTF-MV-HLP-00012 - Rev 0
24590-FTF-MV-HLP-00C13 - Rev 0



t () Z2000-T8Ad'IH
TASHAA LIROT O34 MM
ATGNASEY INFWIINOS

Lo o Pl LR
viva [ PRI N

A v
G o
VU T3 W MYRD t LN 1183
DRI ¢

(agou] ¢

e AR b 4
WA R NS YRR AT L S

2000 W s Sh NSRS

[ LSBT R

A WATE W EFAN W2d R

Eaang §i§~ L it i bt ovilrohd
e n&u\!»!.sg

SO0 LN AR WAL TG 40 Q500 B
il 3el 3 8. WO T DEYE vy FRITON G e 0

QAR RIS 1)

B bt

RIEFGO A% NI VLS GRS MG A TS
UEHELS TS A TR TRSONE ¥ O VIRNITS W G54 PR L 2

23]
1220 90 ) WO ) RROVEIR WORAINL L Y VLM TR w4 BN
PUNMB (LT BT MG Lairfes SELE TR { G St N SHOMNIRG £ VN

LW S RMASR LD
EE YW LML TC P WL SOM Oy, A M) 43 SREINY MCH §

wast {TZON Biaty |
e FWNIF TS

2040 (3
Loty 2w B8

|

N
|
|
{

M_
_
)

—-

PR R
b RN
T,

e

nadrT

f

e e b

5 NOITHTS

@

SR ——

N

' .7” =M w)i. .3359~.L}.k..un

3 LT

a.mmg.:v

R -

e e o

{ oV Sis miyi

P2 p«ﬁ»&

wa i It
i %sz s
{ BN Een N

v b U e §
PRELZ UM M

Vi m

ow
L)

i
l
!
!
i
i
)
i
1

SO00G-dH- AW A 14-08NT



PP AL 0 WL LTI | eV A wARs rA _
. e SRR | PATRRY
E ] R ———
K OO AR AL 0STE | S,
Y1 Ry T,
. i —
C=] )
e 1] 2. . . Suo
- 1 s
= ==
W] wmews; ———
T
!

* 1M NV NDTIGE M GY3N B8 O e keavalo i

Pt tyt-vlng 35—

DRI

T

T T i
Dot ah 2 b
i |

Jaeh

RTINS

‘;L"ll.;LH,,

smaﬁijmlmmmémmﬁmngﬁgm‘mmmz?

L

L

Lol
PERTBENEY

)
odad

PRI

I

T

e

PN f2hd TR AALSOMEY 1Y CALBEE ATIVALY IO 40 11458 0000110 R0 L3 18 W T

Sunudes
YHAILXA WS AUOSS §Y SIFIEMOD I8 O 1700 11 SWALN)S BTA Bl OV JUNLE TSTIA
ANaiée k! 20 ILINERTUL TARLLES AL 130 O P 30 1P (8 63 10 RGN LI I8 S WL G

G 2iie s ATIPORCH YL EE RELYAL 30 100 38 VTN 1o 3Gy B STINS 1 2

Caty At i3I MR 4 $OWI YA S5Y SN 1o
FOUTE 365 A 2L CA9RE W BT DRLNADE G LW stnd WUO0 KL ThABRI Gy JWdashd 1ia3es D LES 4
1w 230 § 4 I00 WLVIIOB RANE § L3 0T SO0 L06a tad itk JAS L 12 dd BaORL DD BUTT N BN Tk &

adivane
IRATH ALFITI) INSNOWIID TE8 28 il 004 G5 ATS48 8y B8 LT MYV S A1 RIS RINON o
3 LT3 100 318 38Ty J DRTRND $6 30 (00 FONIE O LiSILY -#
L3WE vaVO AR
VB L) Rl IR NOETYT S
Oui0e 4000 B M

AR B AT I LGN TN 0 D LK 48
TASOPR I WA
nCI0 D

L L e
FRNOTI A8 GIIVONN SO L GTONAD WL AT BNRNLXA N

L) $IPORKEISG RN ¢
7o}
EIWITORY

QuEwr

B s AN o [RETE %
THAII T3 10 B I W SIOVATIO L T (334 151 UG O 30 00 SO £ D00 1500 W4 &

[T

PO AR LG0T




900 e s ST
1484 Y190 ISR VoMV T 1
ML NI N 2V 30 0] SRV IR

| rinsbitishosibidnbivodushaduabuiipn it

o WWJW £ o L4
i w AT e e

D PYNELAS U4 L2t T7 DSERIPALT & L0 { I 0 Wi E
AR T T 6 PRI ALy W) R B TR SR

AP TIEL SENCECIVIG T 2 WD Lo 1000 N LI 05 A6 LR W BTOM: 13136 8 TR BN

s - Mo >

: 3

:
L

¥ ii

WL ) W S M AN AN M Ay

PP £V GRS S L)
.1..] l':l’.:!ﬁ‘-u'.

SRS L) AN I SIS I Y SANT
i AN TI IR O AR TR Wl 1N

REREY MO N0 TMIT 5t 003 SR ) I T NCL R IR W

B R © O S ) WA IS eI B Tl A i W B0 L ASY
DeBe BE W I W B0 L DA LW O UMK MNP TR T
e

LU TIRATN

W 3

TIRCLN £% DA D37 SNCNIIN Y WM G AL f
b LEE 139G WA

W/ AL 10 TR

kst TV WS DYl Y i, 0™
ol o S g S e -

e

o W AL L NG ST VR
TR o o ST o D ABIRCS NN WM P

B HF

S § W

choneh

|
A NS A A

A B
o B =
- -

..... o

PP O C S




,r;‘ ‘,
gl s se
YN BAITH o Hii_ L
G5RAA BAVHOLE DY M T Yo s
[ sy aow
v CENESY MIRND3 R o v
- . PR s A—
P = - -
(D) WEWL
CETME VAR OV Iy SN
AN SCLNKD BRIARLY ad R oed Revd .\ﬂ -
L1yl SOAYAL 2:0vM r i) :
A3kt HOULDILONS wIAN r) o1 X PWOLIDD - 500
m. ochamstditoorn P - _
Fl e I iR ]
[l YA ) ! e 1] 8 o
SLowiL] o _ DN 5B TR B OMN |
Fiwls "&.@ 3 3900 vk N “EeOWng WDI IR | € e e o™
€ O RS £0000 o Wr ey 3y 2 B sve o
L9600 VAV BRILALE TW 0l S ML "
ML SHIrNGS W IV W8 O CoitvD soi o
S 3 JaRE batu o
— L} K e oo q e
] g - TR T TG - 4
o } W s (B oo Rl
- - L R RRLE
. 1 4 R By SR I T
A— S R KB LTkl Y
I - 6 ] SR 1 R AT I I
e’ e S NL TV ) -
T - - - P TR
— Feusing v BT A T u N
Fl ST TYNGLLXA 304 L0 TV GROGNCD 35 LW TToe Thd wIISTE A J 31 UV:
TEHR INvA T 40 SHATINS Wl T8 I ¥4 CINEISAT T TV KRRIED UENH 10 3 s
MEAIG JHL MO E TWADKAMY B GO K AN SIwi a0 h4A00 20 AYR L B4 U5 IS
ATWEOVYWI T A SV LOW S e AU A M GALIIS. By 000N 13T 03I bvRIaRE
305 00eY ki H21 ATIYOMOUYAI T 38 THOS GEITIN Lidung 4D SOTM MAIYE. 337 TV TN
Wty Y BY QLIE01 Lvial s ail)
G DLFL ATICOOTYAL I VUL I N THM 30 TTMS SELLSED VIEID (3 5 Dl 0 BITIA TV 7 w
o} DOIALNO VALNED dHs MOWS A Sl b A LTDm - aw 5
ieN
FUKKG SRR AP Lo OIEYT e B0L) Dk N0 K111 IVUME B00RE TIVANM D KRN STVHE mid il # vvlJ
ARG SN A i M DOFIE b SHOUANMG D B3NN v st ¥
TAIVAIOD AN PG TESEIA FHL G DRI S 0 1 hvrch MONLPMRIVATN 303 L N5 AR b &
32 LR34 101 FY U6 MBS ONY iy CMONL 1831 +
LI VivO VORISR -7
Feog, 1 NMUNE T O 30 RA Stas HOYET 156 85 Aaatrd 3r0 B YT By 8 TR YR HOER ¢ NY2Y
@DINOLIOE L3 -
] N3G BE QAR MO 38 LUK TIYHG PO 130 35 Had 51Ol % MRS 40 VIV ST —
HADONS g% Mex1 vy £ 3034 I 0 TIN50 4 T ¢
MO O MYTISS S B VEROOE U RUY W IXeen b
s
WG RS ALEETE TV =
Gt R Y2 AR G R YRR LOM INY SITTNVHD MO AR1LIXE 1
| R
O3 INRAL AL AT L
a aiig - I a
adia 4
LITALY w :
BV T LTON 23 3 G ASHED TR s e v 48 6 83 TN ek WOSm3mn) 3 s bin s i
ORHDIID FPH U0 BE TN FIFEYIO L AT D e 9042l 31 SRkt 90 20 AN LEA W i
il
1 LAYERN 1 b -
ESTUTR e i i
_ Eh . o
S N
,W R
” Vm 3
Hﬂ ¢ Catow RN
oA Ml
. e,
I ‘
e e -
. T
g NS
Ry
& e
e
- 4
"] b
&
[t 208 N
- .
Z o
3
voon M srcesbool -
wx au H
¥ ¢4 s T ) ] ¢ I PO000"  TH-AN- A1 -89PT




R - N SR S S 8 1 Y D A

5D NBIES
s on,
e mEEN

V-V NOLIDAS

sucle OB VRIS L 48 -

s onos m s i e | 14
el 1 P

g ou'

X

00 0 O 8 0 90 Y O

E L

ot

Pl

gll.iiuvi
PRSI0 ¥ o R
AHOwHt UTVA LT 35 W

}
i

e

q°
w Thoand Feaw kW 1 T T

MO EREATT L OVIE DR WELIO0 I
s Was L7t MCRLYMIOREIS 3

©

H




N L W

<

"

VY NOII OIS

e R TR TP A TN

R S

OO NOILDES

U 1
o
D23 G T— u
EItye ) ‘ -
R
: n
i i
. , i i
1 _—
N
Q ) i
t: : a
Jenm ! ; 5
U 2=+ ; ,.
. ., ; I
N “ Iy [TET JUps st Ll
.* N ‘ w . £ My Py El i * el
H i ’ e nasen FRIEG T 878 NOILDES -
o _ RS
1l .
3 [ : o
¥ 0o 2 3
¥ ! ¥}
3 : :
* L4
B ‘ \ m i
] i m
; “ m
-
. -
3 “ ey I . r . |
1 —_—
s i i
| R R e s , -
" WELRD 428 -
i B e § AOSETE s
11 WEN LW e J.N H 3 )
o W LU T - )
. [}
r .:1‘3]) ' y
; P
3] AN 34 AN S LI o
H W PRI Qe U dz/h,v .
H S Ity -, Y
’ ' RaalY™
PR T TR T R - Ha »‘ Lo T . . A -
e - : .
R e "y an e
L el f .
) i ot
H - o - )
-
' [ 'z £ ! [4 Y s T $1008 0t A 417 okt




TN e SRR i __E | v 4 s | 9 ] L T
s USRI | 3
. n . a -
Pr—— £ NOI O3S HH NOILO3S P 09 NOILD3S V3IE DN
g v R e
v { { .: e m. roa BT v
S : W ! LT man e s i N
Frn W DV } s ' o 1
TS UK INARLE SV n [N i ) ! K
TS LT I s ;T \
NG NP w [ ¥ ¢
[ oy H [ i \ b
"R o I DR _; [ .
i [ o e s —1 w3 HOLOZS , !
e Eeny pdon M
e N e S Seagu AR 1 ot H d
IR SR T i w-ﬂﬂ.’g\g _ "y -
— L W0 137 RSN DD A WEATY Adat CEIRE
h _ Btstlie ot
i H WEON LT T6N HARNDD
~ :
- »U** ERLZE Rs I L ]
L
| N
' |
° . . o
L
vepsank
e
_ £ st s s —
S
IRTIE. I 8 N o
UNLOAULS 1HOINS 27Uv130
a HEISIVID XM 13 350d ‘ R a
04 Wvisa PREREN e
e .,s...l.wmznrt&; ——— ] i L T e >
We sy - - - GYBF VB G &4 d. 5 R !
ot - [LITKNSIREN u
WY S .— i H QYD TIREIA KD HOOLNKOT
-+ q it vasasr ol AL O3 KAV e ey le-
= ot rorer e
“m awwwEr £7v130
. I
S R povs m .
3 : B8 201 BOCT TLOG wim ! g - ‘M\_ 3
"~ Loy o7 367 114 Ot 3405 3 e e av RO
._ it i — et R TINOW MM IR Q-aNOiLD3S
, bogle - 3 3 P11 s I : Rty o ~ . . -
3 h
: i ] a0 38 0L 8 * woreor e g GO LEVIVT SR |
- w [T T SIUNT DIR ot ‘. .
b, SR I
; /,au SO T v= N
o dad b inonst G My i & ~ — i
13 %004 1951 3900 - ¥ - l».
S AerAT . < g
4 e e : o % m b4 4
: N
4-4 NOHLO3S 3-3 NOILOTS ~mnswowit -~ . w o
: - - - A !
- ) sl it NPT :
} | - o . i -
i S
; 2
| DI &
| e |
° mmw : . ~ o
mx m s K0P 10 D 3 i
Y o ; |
[ OO s p ) Loy { \m :
wuo s 7 g | 1 i H -
- el cram i i
. 7 e
S B h :
P i AV%J i
i Sy o i HE
! m vl s i i = w\j
H
4 WG & ) ; H
H b y: g o o i
3 | | £ 1 v B s K T ) | [ LR




LTREL e

o s

e T e e e
% | nviesaa: z

. STLERT . € | ¥
1y 21000 THEAR L NSIT R T W i S
- | eCudl owesgmpes st
i
RX WA IH A
BOSU TR MW : "
STYNKIUMN 0 UNCA¥ L Wm-n,
R . t
EVCI ik Oy BN -y
W4 61 NTD TEATLY K A g

V¥ NOILOES

Lacrek, Boy QY TS 01w BT -

v 8 [ 8 b Y S T

- IJ.,rlxI‘
e san 370 NOLLOES
G . LY
XC A (¥ s Ak
LY - el
{oon yo AN
e
- {23
KO
o
-.x/,

_MW//

=Ry

TR I

§ BL Y Ay
CIAN o W LR

DreArrv0 WL E) 3H
o mew IR e A,

88 NOILO3S
-

o Y

L M 1

T TR ST

RECRE

o] Ten
OO0 A ALACANPL DG # TV >
4
-
X
7 A ey e i ANt Dussnes
C '
oo £
T
% amtcenit s
: m
o
W] )
3
13
-
5
n»u Lw o
0:000 0w
[Eyiay et B
. RS aW :
4 S on
£1000 VAN 14 LBVTE DS i
L S S R PT Z
2]
L ps
Qe S m 1418 378
201 B Grt 1ok m
1 L t
| e SN
H
' I z I e ¥

1 TR AL



FITHOILO3S

o
AT
EWL -
P PiVIE ONiY
8 FEEEEs 5viza
Itoeiimmndt f -
savisa T R CEL mems
s s o T
«.&%\.wm, ; (e i u,y _
\,uuw — 40 L
A et T Ty e i )
N H e S W i = O\ M ; A
N AT rﬁx FN /nfﬁ\ i
/a.ﬂ\(»v" ,/ﬂ ] TN wern ap 3w
- ¥ : e 71 N TR U Y
Wv/{ M\S;.ﬁ .glxux e
3 ‘s.f O K 1 NV LR w
o Dt
ﬁ WOVt I Bt TVLL I o YA -
SONI IDUVIS
6 U¥13a
Wy eamr
a
e _ 10200 3 L IDE
H w s [y e yeimecs
Y130 (11 L a] e
3 P
T e T 08 s -
i e \MA\ /wu/ .l.b:u.& u
......x»\ J.« N\
FANNCER AN ;7
] ‘ * 3 | /
\ V N2 [
et gt ; 1
AN \“..Mh xff\ / _ & o
4 ﬂrN\ grd N AN \. = |
Rl ~4 b
Lorane
FHALIMIS L50dNS e
HRUSH0 YA 137 IS
— 130 DU MO
3 BT A4 -
5]
ng.ilu‘wa_ﬂwhwuh V/ A//uhw i!,..ﬂ ¥
H Lyt G K Y :r -
QDL BOOC PV
. i P L B

-

21

g
£ v

44 NOILD3S

2 _ L _ IR
HHNGILIZS OO NOILO3S
3274 ivan N
.!_Khad.u»g(txww» ) ST Ereand 8 . waEas ) Ty -¢.a<d:..w<s..:.m
, v
£wLIc
e § I3 CEoOE )
i 49 A WPRM -
1 ‘ [N
i
, |
| ]
i A g
3 N .|
| ] ]
K
! NP 2 .
ek : { i
i t
ropsasta et | o
= Rk -
FETIP R =P 7ty
RS W P ALA TR
¥ 1U0N WY 1430 338
GRAGB |
[P R errie)
¢
/ a
- . h; Jrllf - v N
¢ vang - .
- " wig
X2
El
a-GQ NOILD3S |
guviae :.ﬁul-ﬂ«l“vm.crﬁwm Yasran 3
£Wi3a ovan e + Uviaa “ N
- -y . et .!Ex:\jx Sy oy - "
3
e 3 |
(3]
H




This page intentionally left blank.




Page 1 of 3

Quarter Ending June 30, 2010 24590-PTF-PCN-ENV-08-005

Hanford Facility RCRA Permit Modification Notification Form
Part lll, Operating Unit 10

Waste Treatment and Immobiiization Plant

Index

Page 2 of 3: Hanford Facility RCRA Permit, Part lil, Operating Unit 10, Waste Treatment and immobilization Piant
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Quarter Ending June 30, 2010 24590-PTF-PCN-ENV-08-005

Hanford Facility RCRA Permit Modification Notification Form

Unit:

; Permit Part: T
Waste Treatment and Immobilization Plant | Part Ill, Operating Unit 10

—

l

f

Description of Modification:

The purpose of this Class 1 prime modification is to update the Mechanical Datasheet for the PTF UFP Vessel
UFP-VSL-00001A.

The following catasheet is being submittec to replace the datasheet currentiy in Appendix 8 .6.

| Appendix &£.6 }
| Repiace: i 24390-PTF-MVD-U==-P0001, Rev 1 CWih o 24380-PT--MVD-UFP-0000", Rev 1*

Thigc modificaiion reguests Scoiogy approval and incorporation Nto the permit changes to the dateshest as
indicated by revision nates anc triangies shown on tho calashests thal have besn issuecd since the tast revision
of the permitiad version. Revisions are the result of onaoing design (changes from vendor preiiminary data o

" vendor detziied design). The foliowing is 2 summary of the significant changes on the atiached catashest:

*» Updated notes and references for hydrodynamic and overbiow loads (Rev. 7)

*»  Upcaied selected Desian Tata values (Revs. 8.9, 11)

« Upcaied references to reialec process caiculations, drawings, and reports (Revs. 8, g, 10, 11)
=  Added wear plate/ercsion contro! reguirements for the Puise Jet Mixers (PJMs) (Revs. 7, 2. 10)
= Added and updated vessei design ang operating cata (Revs. 8. 8, 1C, 11)

Aaded functional/safety requirements cata (Rev. 9

= Added and revised the foliowing sections {Revs. 8, 10, ©1)

Functional/Safety Requirements

Seismic

Eauipment Cyclic Datasheet - Parent Vesse!

Eouipment Cyclic Datasheet - PJMs

Equipment Cyclic Datasheet - Steam Spargers

Hvdrodynamic Loading - PJMs

Norma! Operations

Single Overblow Loading - PJMs

Multipie Overbiow Loading - PJMs

Nozzle Loads / Notes for Nozzle Loads

Ecuipment Qualification Datashest

o References for Datasheets

|
i
|
| » Updated Nozzie Loads data for NO5, NOSA, NO5B, NO5C, N58, N62. N65, NB5A, N65B, N65C. N70. and
f N71 (Revs. 10, 11)
|
i
|
|

g 0O 0 00 00 O 0 0o

= Added Design Data Sparger Operatior, Design Data and Criteria values (Rev. 11)

*» Added/updated Nozzie Loads Section to include column/categories for “Design Nozzle Pressure (psig)”
and “Design Nozzle Temperature {°F) (Rev. 11)

-fThe foliowing is a list of outstanding change documents that have not been incorporated into this modification:
= None

|
|
1

|
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Please mark the Modification Class:

WAC 173-303-830 Modification Class: ' Class 1

Class

i Class 2 Ciass 3

X

Enter relevant WAC 173-303-830, Appendix | Modification citation number:
Enter wording of WAC 173-303-830, Appendix | Modification citation:

In accordance with WAC 173-303-830(4 }(d)(i}, this modification notification is requested to be reviewed and approved as a
Class 't modification. WAC 473-303-830(4){d)(ii)(A) states, “Class 1 modifications apply to minor chariges that keep the
pemit current with routine changes to the facility or its operation. These changes do not substantially alter the permit

conditions or reduce the capacity of the facllity to protect human health or the environment. in the case of Class 1
modifications, the director may require prior approval.”

Modification
Approved/Concur:

Reason for deniat:

X Yes

'| Denied (state reason below) _

- Reviewed by Ecclogy:

. ,
=i /Db S7/zoje

Kefly Eisethagen Date
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l MECHANICAL DATASHEET: VESSEL

| PLANT ITEM No.

| 24590-PTF-MV-UFF-VSL-D0001A

Project:

RPP-WTP

P&IDs:

Al

24590-PTF-Mb6-UFP-00001001, 00001002, 0007007,
00008007, 00015002

rroject ivo.

24590

Caicuistions

‘ 24590-PTF-M6C-UFP-00004, 24590-PTF-MVC-10-00003, 24590-
u\ WTP-MVC-50-00001, 24590-PTF-MEC-PVP-00017, 24590-PTF-

UFP-00004

M6EC-UFP-00021, 24590-PTF-MVE-10-00003, 24590-PTF-MCC-

Project Site:

Hanford

Vessel Drawings /44

24590-PTE-MV-UFP-DD001001, PDD01D02, 2900271003

{

Description:

Uttrafiltration Feed
Preparation Vessel

Reports

24590-WTP-RPT-ENG-07-007, 24590-PTF-N1D-UFP-00005,
24590-WTP-RPT-M-06-003, 24590-WTP-RPT-M-04-0002, 24590-

U\ PTF-MEX-UFP-00148. 24590-PTF-M6X-UFP-00174, 24590-PTF-
| MEX-UFP-DU288, 24590-PTF-MEX-UFP-00291, 24590-PTF-Mc)-

|
| 00&29

| UFP-D0386, 24590-PTF-MEX-USP-D0387, 24590-PTF-MEX-UFF-

Reference Data

Cnarge Vessels {Tag inumbers)

| DELETED

Puisejet Mixers ! Agias (ag Numoers)

UFP-PJM-00001, UFP-PJM-00002, UFP-PJM-00003, UFP-PJM-00004&, UFF-PJN-00044,
UFP-PIM-00053, UEP.LIM-00105, UFP-PUN.-00106

RFDs/Pumps (G a9 Numbers) i DELETED
Design Data
Quality ._evel Q (See Note 18) | Faoncaton Specs | 24590-WTP-3PS-MVOU0-TO001
Seismic Cateqory sC-/ | Design Code i ASME VIl Div 1
Service/Contents Radiocactive Liguid | Coce Samp . Yes
Design Specific Gravity 1.5 R ; NB keaistratior | Yas t
Maximum Operatng Vomme i gai 64,562 /1 Wesghts (1Ds) | Emprv | Qperaung ies: ;
Totai Voiume | gai 75.594 Z\ . Esumates ! 224,440 ! 1.073.530 88E.330 |
cnvironmenial Guakfication | See EQD Section \ ‘ E
inside Diameter | men | 240 | Winc Desn | Mof Required
LengthvHeight (TL-TL) l inch | 308.6 (Note 19) A __a] SmowDesgn | Not Required
Vesse! Vessal Coil/yacket Sparger M Sparger/ i1\ Seismic 24590-WTP-3PS-MV00O-
Qperating Desian Dasian Operation Design Design 10002
Intemnal Pressure psig ATM 15 35 f 135 1—1;‘) 160 * = ‘
External Pressure psig 1.5 2.0 0.0 | Vessel Vessel | Postweld | Not Reguired
(Note 3) {Note 3) Internal internal Heat Treat
Pressure | Pressure
(OP) /,\{Design)/
Temperawre (Note 30) °F 184 212 212 358 375 Corrosion snch 0.040
ﬂ @ Allowance A
(Note 12, 13, 20)
Mir. Design Meial Temp | °F 40 » ‘[
Materials of Construction
Component Matenal __ Mintmum Thickness ’ Size i Contginment
Top Heac SA 240 316 Note 1 See Drawing |_Auxtliary (see Note 8)
Snell SA 240 316 Note 1 See Drawing Primary (see Note 8)
Bottom Head SA 240 316 Note 1 See Drawing Primary (see.Note 8)
Support SA 240 304 Note 1 See Drawing | N/A
Jacke'Coils/Half-Ppe Jacket SA 240 316 Note 1, Note 1a | See Drawing N/A
Internals SA 240 316 Note 1 See Drawing Thermowells Primary
Pipe Nozzies SA 312 TP316 Note 1, Note 1b | See Drawing | Primary (see Note 8)
Forgings! Bar stock SA 182 F316 Note 1 See Drawing I AN/A
Wash Ring Pipe . SA 312 TP316 {seamliess) Note 1 See Drawing N/A
Bolting/Gaskets N/A | N/A N/A
Wear Piates SA 240 316 Note 1 | See Drawing N/A
Steam Spargers | SB 622 (seamless) UNS N10276 | See Drawing ! Auxiliary (see Note 8)
Miscellaneous Data
Onentanon Vertical Suppon Type | Skirt
insulation Function Not Applicable Insulation Materia ! Not Applicable
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ﬂ\ PLANT ITEM No.
!; MECHANICAL DATASHEET: VESSEL 24590-FTF-MV-UFF-VSL-000014

Insutation Thickness (inch) Not Applicable internal Finish Note 2
External Finish Note 2
Notes/Remarks

2

Note 1. Maximum 0.03C% carbon.

Note 1a. Cooling water jacket on the vessel sheil is SA 240 304 0.030% max carbon per 24590-WTP-SDDR-PROC-05-00227.

Note 1b. Pipe material (SA312) to be seamiess, use of plate material (SA 240) for nozzles shall have the seam weld 100% voiumetrically examined
Note 2. Welds de-scaled as laic.

Note 3. External design pressure under the jacket shall be rated for the jacket internat design pressure plus vessel external design pressure to
account for ventilation fan pressure. External design pressure of 2.0 psig is based on a normal operating pressure of -35 in WG (1.26 psig)
with an additional margin {see 24590-PTF-M&C-PVP-00017).

Note 4. Deieted

Note 5. Deleted

Note 6. Vessel volumes are approximate and do not account for the manufacturing tolerances, nozzies, and displacement of intemals.
Note 7. This vessel is in a Black Cell.

Note 8. All weids forming part of the primary and auxiliary containment including nozzle attachment welds shall be subjected to 100% volumetric
examination.

Note 9. Contents of this document are Dangerous Waste Pemmit affecting.

Note 10. Deieted as per Report No. 24580-WTP-RPT-M-04-0007 Rev. 0 dated Nov. 01, 2004.

Note 11. Deleted.

Note 12. Seller shall provide wear plates for erosion control on the bottom head.

Note 13. Ensure that an additional 0.087" is avallable for erosion in the tower 4" of the interior conical surface of the puise jet mixers.
Note 14. All hydrodynamic and overblow loads snall be inciuded with seismic anaiysis as per this cata sheet.

Note 15. Deleted

Note 15. Deieted

Note 17. Revision 8 of this data sheet incorporates the CCN 128148/ 128549, The CCN added the words “in the form of overblow pressures” {o the
note shown on the overblow graph and further revised the note below the graph as noted nerein.

Note 18. Vessel to be designed, fabricated, tested to Q, L-1 requirements defined in 24590-WTP-3PS-MV00-T0001.
Note 19. The 308.6" TL-TL length is the actual dimension provided by as-builds.

Note 20. Corrosion allowance for jacket shall be 0.04 inch, corrosion atiowance for the Steam Spargers shalf also be 0.040 inch, which includes 0.024
inch corrosion allowance and 0.016 inch general erosion allowance. Corrosion/erosion allowance for the steam sparger holes shall be 0.0317.

Note 21. Changed to quality level, revised specific gravity, revised operating temperature, revised vessei external design pressure, revised design
temperatures for vessel and jacket, revised Notes 3, 4, 14, 15, and 16, added Notes 1a, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, and 28, added
functional/safety requirements, added seismic section, change to parent vessel cyclic data, change to hydrodynamic loads for nomal
operations, revised single overbiow loads, added MOB loacs, change to PJM cyciic data, added nozzle loaas, added Equipment Qualification
Data Sheet, added DOE Radioactive Material Disclaimer, added E&NS table and signature.

\ Notes 22 - 28 Deleted.

Note 29. !If any Sections contain a revision friangie &next to the Section heading, this means the entire section has been revised or is new - the
entire section must be reviewed for changes/additions. Removed E&NS screening statement supporting E&NS simplified review process.
Added the Steam Sparging System which includes Material and comrosion call outs, additional nozzle loads ang a Steam Sparger Section in
the Equipment Cyclic Data Sheets. Modified/updated pressure and iemperatures to match current P&ID Line Lists and removed the

requirements for the Hot Nozzies (N18, N55, N56 & N57) which inciuded deleting Note 16. Revisions to EQ Data Sheets as noted.
/1:\ Note 30. Operating and Design temperatures revised based on DOE contract change - reference CCN 187535 and P&ID Line list 24590-PTF-M6X-
UFP-0028R8

Functional/Safety Requirements

UFP-VSL-00001A (parent vessel) is considered a high active process vessel credited to prevent spilis of large gquantities of
high activity process liquid and provide primary confinement for radjoactive releases. Pulse Jet Mixers (PJMs) provide a
mixing function in the vessel to prevent hydrogen accumulation. Vessel level instrumentation provides levei monitoring to
prevent overflows and ensure proper headspace volumes are maintained for hydrogen dilution. In order to meet the above
functions the vessel and internals shall be designed and fabricated in accordance with ASME Section VIl and must remain
in the elastic range of the material for all defined load combinations.

| Seismic A

Seismic analysis to be combined with operating conditions, singie PJM overbiow, and any sloshing loads imposed. Sloshing
ioads on vessel shell and internals are calculated per ASCE 4-98, Analysis to consider worst case seismic ioads on the
vessai proper and on the vesse! internals.

Page 2 of 15 Data Sheet #: 24590-PTF-MVD-UFP-00001, Rev 11



s
</

PLANT ITEM No.

MECHANICAL DATASHEET: VESSEL 24590-PTF-MV-UFP-VSL-000014

Equipment Cyclic Data Sheet — Parent Vessel

Component Piant item
Number:

24590-PTF-MV-UFP-VSL-00001A

Component Description

UMtrafiltration Feed Preparation Vessel

The information below is

provisional and envelopes operational duty for fatigue assessment. It is not to be used as operational data.

Materials of Construction

ASME SA240 316 with 0.030 % max. Carbon

Design Life

40 Years

Component Function and
Life Cycle Descnption

The system receives waste feed from the Waste Feed Evaporatioin Process System (FEF}, and HLW Feed
Receipt Vessel (HLP). The vessel is filied over a period of approximately 5 hours. If necessary, the vesse/
cools the waste prior to ultrafiltration operations. The precipitation of Sr/TRU compounds occurs in this
vessel. The main transfer from this vessel occurs through a centrifugal pump to the Ultrafiltration Feed
Vessels.

Load Type M Max I Numpe-of Lvaies | Commen: i
Design Fressure | psig ' -2.0 i 15 10 Nominal assumption for resting, apoiiev with 35 psig in

i : cooling facket
COperatng Pressure osig | 1.8 ! 4 T.0E6 | The vessei wiil remain at cCOnsant pressure gepenaing uoon

15 | 2.8 40 A | the HVAC plant !

Overaung Temp | °F 56 ! 194 | 12720 i ~ }
Contents Soecific Gravity 1.0 | 1.5 ! 12120 /11\ 5 ' Stress range is for emptv to full /31, {
Contents Leve! ! inch | 4 ! 250 ! 12926 JuN :

| i B

i
! l ! ! i
Notes

. Cycle increase: Increase
noted.

the numbers of operational cycles given above by 10% to account for commissioning duty uniess otherwise

e This vesse! will be heated 12,720 times over the 40 year life of the nlant, per UFP batch cvcle, ECCN 24590-PT=MVE-10-00003.

Eauipment Cvclic Dats Sheet - PJMs

Comnonent Piart item
Number:

UFP-PUN-O000, UFP-PJM-0000Z. UFF-PIM-00003, UFF-PIM-DU004. UFP-P IM-00044, UFP-PIM-00055. UFE-
PUM-D010E._UFP-PJIM-00106

Component Descnption ’

Puise Jet Mixers

Tne information below Is

provisionai ano envelopes operationa: guty for faugue assessment It 1s nct 1o be useq as operationa’ data.

Materiats of Construction |
i

ASME SA240 316 with 0.03 % max. Carbon

Design Lite 40 Years

Component Function and These pulse jet mixers (PJMs) are cycfically loaded using vacuum to fully fill the PJM with process liquid and

Life Cycle Description compressed air to fully empty the PJM. The PJMs are contained within a parent vessel with varying liquid
level. They shall be designed to cycie between the maximum design pressure and the minimum design
pressure plus the externai static head imposed by the parent vessel. The PJM supports shall be designed to
cycie between fully buoyant (PJM empty and parent vessel fuli) and fully loaded (PJM full and parent vessel
empty) states. Thrust loads shall be applied to the fully buoyant state, assume parent vessel is full for 50% of |
the PJM cyciles. .

Load Type Min ‘ NMax Numbper of Cycies ‘ Comment

Design Pressure ] psig Fv F 35 100 | Nominal assumption for testing

Operating Pressure psig Fv | 25 1.3E7 |

i |

Operating °F 50 | 194 12120 :’, 1\ | Same as Parent Vessel

Temperature | '

Contents Specific Gravity 1.0 ' 1.5 J 12120 /; 2 Same as Parent Vessel

Contents Level inch 1 Empty Fooded 1.3e7

Thrust It } 400 400 1.3E7 | Conservative

Localized Features

Nozzies NA J

Supports Buoyant | Loaded 1.3E87 ]

Notes

unliess otherwise noted.

JAG

. Cycle increase: The Seller must increase the numbers of operational cyciles given above by 10% to account for commissioning duty

This vessel will be heated 12,120 times over the 40 year life of the plant, per UFP batch cycle, ECCN 24590-PTF-MVE-10-00003.

Papge 3 of 15 Data Sheet #: 24590-PTF-MVD-UFP-00001, Rev 11
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MECHANICAL DATASHEET: VESSEL

PLANT ITEM No.
24590-PTF-MV-UFP-VSL-000014

Equipment Cyclic Data Sheet — Steam Spargers A

Component Plant ltem
Number:

There is no Component Plant item Number associated with Nozzies N70 and N71.

Component Description

Steam Spargers

The information below is

provisional and envelopes operational duty for fatigue assessment. It is not to be used as operational data.

Materiais of Construction

Hastelloy

Design Life

40 Years

Component Function and
Life Cycie Description

The Steam Spargers will heat the process fluid until it gets up to temperature for digestion and will sustain
this temperature for the time required to complete digestion. It will take up to approximately 8 hrs to heat
and up to 16 hrs to digest (24590-WTP-RPT-ENG-08-016). The Steamn Sparper is pressurized by air untii the
vessel is full and the steam is introduced. The vessel is heated up this occurs 12120 cycles. After vessel

is heated the Steamn Sparger is again pressured by air,

Load Type Min Max Min Max Number of Comment
Steam | Steam Air Air Cycies
Design Pressure psig -2.0 160 -2.0 150 10 Nominal assumption for testing
Design Temp. °F 50 375 SU 140 N/A
Operating Pressure | psig -1.5 111/76 -1.5 | 150/51 72120 See EC-Note 2 below for Max Steam and Max Air
Vailues.
| Conservative Cyciic Assumption, see EC-Note 3
: beiow.
Operating Temp °F 50 343/320 50 13580 12120 See EC-Note 2 below for Max Steam and Max Air
Valves,
\ Conservative Cyclic Assumption, see EC-Note 3
below.
Contents Specific Gravity 0.0 3.81 11.0 Per Process Stream Properties, 24580-WTP-RPT-
8G air SG air ENG-07-007, Rev. 0, Table 4-18, page 87. Cycles per
! the Conservative Assumption, see notes below.
Contents Specific Gravity 1.0 % 1.5 The worst case is the pipe gets flooded, vessel SG
w / liquid j used
Page 4 of 15 Data Sheet #: 24590-PTF-MVD-UFP-00001, Rev 11




p PLANT ITEM No.
Q MECHANICAL DATASHEET: VESSEL 24590-PTF-MV-UFP-VSL-000014

Equipment Cyclic Data Sheet Notes A

EC-Note 1: Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning

duty unless otherwise noted.

EC-Note 2: The Steam lines are controlled by a Steam Control Valve {on the HPS-RK-17} upstream of the vessel. According to 24590-PTF

M6C-UFP-00021 the pressure drop across that valve will vary from 24 psi to 59 psi.

Therefore, with an upstream pressure prior to the vatve of 135 psig (per the normal pressure of line 24530-PT~PP-UFP-DB-03119-
S511C-06-01 from both P&ID Line Lists 24580-PTF-M6X-UFP-00386 and 24590-PTF-M6X-UFP-00387) the range of pressure the
Steam Sparger will see for normal operations will be from 111 psig (135 psig - 24 psig) to 76 psig (135 psig - 59 psig). The steam
temperature is determined from the steam table for the correspondent pressure of 111 psig or 76 psig.

The Max Temperature and Max Pressure for the air purge cycle of the Steam Sparger System are per the PSA supply lines as
definec in Notes 5 and 6 of P&ID Line Lists 24580-PDF-M6X-UFP-00386 and 2459C-PDF-M6X-UFP-00387 respectively.

Tne Normal Temperature anc Norma!l Pressure for the ai- purge cvcie of the Steam Sparger System are per tne norma’ values
given for line 24590-PT~-PP-UFP-GQ-648454-S11C-011/2-01 in P&ID Line Lists 24580-PDF-M6X-UFP-00386 and 24590-PDF-MEX-

UEP.pC2ET.

The steam and air used in the Sparger operation varies over a2 short range during oneration. These values are to be used such a3
to give tre highest loading on the system/vessel. The pressure and temperatures vaiues are shown in pairs at the extremes and
shouiz be used together, i.e. 111 psig and 343 F.

Minimuim values aic basSed on U1e veSSel's iniininun piessures and (emperaiures.

EC-Note 3: Conservative Cyclic Assumption is based on the foliowing:

Cycles to Heat the Vessel

This vesset will be heated 12,120 times over the 40 year life of the plant, per UFP batch cycle, ECCN 24590-PTF-MVE-10-00003.

Cvcies to Maintain the Vessel Temperature

The steamn nozzies are not pianned to be cycled on/off for the temperature contro’ vaive on the steam supply iine. Both of the semi-circie
stearn sparge rings are to be used for heat up of the vessei contents. Once tne vessef contents reach digestion temperature, one of the
semi-circie steam sparge ring will pe shut off and purged with air. The remaining semi-circle steam sparge ring will pe operated at
reduced stearn fiowrate to maintain the 1lemperature set point (see calcuiation 24530-PTF-MCC-UFP-00004 for steam fiow rate
requirements;. Therefore. the cycles to mainain the vessel temperature is the same as the heating cvcie, 72,720 cycies.

The specific voiume of the steam at 117 psig is 3.5 ft*3/lb the density of air at 70 F is 0.075 Ib/ft*3 the specific gravity is then:
(1/3.5)/0.075 = 3.81 in SG,,.

The specific gravity of air at 150 psig is then found by: The density of air at 70 F and 0 psig 0.075 Ib/ft*3 and at 80 F and 150 psig 0.824
Ib/ft"3 calculating 0.824/0.075= 11.0 the SG:,

The sparger system is to be operated such: Air is to be used to keep the liquid out of the sparger during vessel filling and draining.
After vessel s filied the air is replaced by steam through the sparger to heat the liquid to 194 F, One of the spargers is returmed to air
service after the liquid reaches 194 F. One of the spargers is used throttied back to maintain liquid temperature.

The Specific gravity of the vessel liquid is not significantly changed during the process, however the specific gravity of each batch can
vary as noted above.

Page 5 of 15 Data Sheet #: 243590-PTF-MVD-UFP-00001, Rev 1]




ﬂ\ PLANT ITEM No.
!7 | MECHANICAL DATASHEET: VESSEL 24590-PTF-MV-UFP-VSL-000014

Hydrodynamic Loading - Pulse Jet Mixers (PJMs)

Puise Jet Mixers (PJMs) are designed to blow the fluld in the vessel in the form of a jet that induces agitation and mixing in the fluid. The
mixing is required for various reasons: to enhance the heat transfer from the fluid to the cooling jackets and to reiease hydrogen from the
fluid are examples. PJMs work on pressurized air to drive the fluid out of the PJM and into the vessel, this is called the “drive” phase. After
the drive phase, all PJMs are normally simultaneously refilled with the vessel slurry via either a suction applied to each PJM internal
headspace or (when slurry temperature is highly elevated) via gravity refill. The end of the drive phase is controlied such that the PJM does
not empty completely. However, a condition can exist in which the PJM continues to biow during the drive phase, ejecting air after all the
fluid is expelled. This condition is called a PJM overblow. This can occur with a single PJM overblowing or if more than one PJM overblows,
it is called Multiple Overblow (MOB). Fluid motion during single overbiow or MOB in a vessel causes hydrodynamic loads on the internal
vessel components in the form of increased pressure. This fluid motion is cyclic based on the number of drive phases imposed by the PJMs.
There are several types of hydrodynamic ioads that the vessel internals will be designed for: 1) Normal operations, 2) Single PJM Overblow,
and 3) Multiple PJM Overbiow. The vessel internals shall be designed and supported for all three of these load conditions. The following
tables and graphs indicate the required pressure/forces to apply to the vessel internals along with the number of cycles for each condition.

Normal Operations

Discussion:

in normai operation, puise jet mixers discharge liquid into the parent vessel imposing a cyclical hydrodynamic load on all internal
components. Occasionally, an upset condition designated ‘overbiow’ causes air to be discharged from any singie puise jet mixer. All
internal components shall be designed for the combination of the normal operational hydrodynarmic loads and overblow loads, and this load
combination is also to be assumed to act concurrently with seismic loads. PJM Overbiow loads are given below, normal loadings are given
here.

Normal Operation:

Normal operation imposes a cyclical load ranging between -0.15 and 0.25 psi in the radial direction and -0.15 to 0.15 psi in the vertical
direction for 1.3E7 cycles. The hydrodynamic pressure applies across the projected area of the component Positive hydrodynamic forces
act in the radial, outward direction and the vertical, upward direction. Selier shall apply the radial load simultaneously in the radial direction
and normal to the radial direction in the horizontal piane.

Single Overblow Loading- PJMs

Single PJM Overbiow loads vary as a function of the horizontal distance from the center of the overbiowing pulse jet mixer nozzle and the
eievation ‘H’ above the overblowing pulse jet mixer nozzle up to the overfiow fevel as piotted in the form of overblow pressures:

|

180 B—m—|_ ;
- I i !
2 160 },_ ‘ its ——H <4 Ft
= 140 - \#34 : —A—4ft<=H<B
5120 7 : 1N ————— ——H >= 3 ft |
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I ~ 21 p 7o

0.80 1 s
Y S—— ' oo
=3 4 A4 .
v 0.40 o Py
[ 0.47__ _ 7 040
§ o o4

0.00 4 . ‘ .

0 2 4 6 7.3 8 10
Horizontal Distance from Center of PJM Nozzle (ft)

For all vessel internal components other than the overblowing puise jet mixer, the overblow forces shall be applied a). in the vertical
direction, and b). in the horizontal direction, radiating from the centerline of the overblowing puise jet mixer. For the overblowing pulse jet
mixer, the force shall be applied in the vertical upward direction only. The overblow force on all components, including the structures and
supports, shall be calculated by applying the overblow pressure at the location of the nearest surface of the component and to the projected
area of the component, facing the appropriate direction. The normal force component, specified for the normal puise jet mixer operation
canditian, is not applicable to the overbiow condition. Any single PJM may overblow but the total number of cycles for all PJM single
overblow events is 2000 cycles. This load combination acts concurrently with seismic loads.

Multiple Overbiow Loading- PJMs
Multiple PJM Overblow (MOB) loads vary as a function of the horizontal distance from the center of the averblowing pulse jet mixer nozzie
and the elevation ‘H’ above the overblowing pulse jet mixer nozzie up to the overflow level as piotted in the form of overblow pressures.
Multiple application of the Single PJM Overblow loading forms the basis for the MOB loads. Usage of the above Single Overblow graph along
with Report # 24590-WTP-RPT-M-06-003 (Summary Report: Hydrodynamic Loads for PJM Multiple Overblow Condition) is required to
determine the forces on each vessel internal component (targets) due to MOB. (Note: this report will be provided in the Material Requisition

Package). This ioad condition does not act concurrently with seismic loads, but will be included with other normal operating load conditions.
The number of cycies applied to MOBs is 400 cycles.
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MECHANICAL DATASHEET: VESSEL

. PLANT ITEM No.

E 24590-PTF-MV-UFP-VSL-00001A

!

Nozzle Loads

DesigsrA DesignA Loads - Ibs | Moments - ft-lbs
Nozzie 4 Nozzle
Pres Temp /1! \ 1
Nozzle {psig) {°F) Size Load Type Fx Fy Fz | Mx My Mz
Weight 52 138 | 52 | 160 75 | 204
NO2 170 212 3 Seismic 162 108 | 182 | 468 701 701
| Thermal | 134 58 | 228 | 190 380 380
g ; Weight ' 50 6o | s0 | 75 75 75
No4 %S 13 2"0D | Seismic 106 170 106 1 458 | 237 1 057
; . i Tnermal 33 29 4 | 4 | w7 57
| [ Weigr:
NG5S i 15 212 " i Seismic NG5 is paren: nozzie, nczzle ipads ars zpoiied via NCSA, N0SB, NCSC
! " Tnermal
B | Weiah! 1512 15 Lo 20 |2
(_‘:.\lo(iz% 8 212 1 | Seismic I a1 20 boose b a7 g | =5
: ! Thermal | ¢ i 8 12 1 1 22 Loz
! | ! Weicht | 15 ¢ 20 15 20 | 20 20
| NOsB . P e ; - ; =
" (Note E) 100 212 ! __Seismic 30 [ 20 3/ | 37 55 55
. Thermat ¢ | 8 12 2 22 27
| | | Weight B\ 20 1 15 20 1 20 20
O3S 200 ¢ 212 ' Sesmic 30 20 30 ' 37 1 55 . &%
Note £} i i -
i i Thermai e | 8 2 ez 22 | 22
; Weiaht 87 | 282 87 | 216 ! 435 1 qas
. NO7 75 185 4 Seismic | 335 18¢ 274 | 1248 1 1320 | =zonn
1 ; Thermal | 113 131 1 150 | 380 | 720 | 720
| ! Weight | 52 | 203 | 52 | 319 | 75 | 78
N11 l 169 120 3" | Seismic 162 146 | 182 544 1 701 1 701
! " Thermal 66 76 88 303 ' 380 380 |
l i | Weight | 52 131 52 | 119 | 75 | 89
N13 125 125 3" | seismic | 288 | 213 382 | 898 | 701 701
Thermal 66 ¢ 58 88 | 190 | 380 380
| Weight 52 | 84 | 52 | 119 | 75 75
N5 | 15 212 3 Seismic 162 108 | 162 | 488 | 701 701
? | Therma! | 86 58 88 190 380 ! 380
| Weight | 52 B4 52 | 119 75 75
N16 125 155 3" | Seismic 162 108 162 | 468 701 701
| Thermal 66 | 58 88 ' 190 380 | 380 |
| Weight 210 | 12 210 | 598 374 | 374
. N1B 230 138 6" ' Seismic | 653 | 449 663 | 2423 3638 | 3638
| | Thermal | 524 1086 375 1593 2046 2046
| | Weight | 234 373 234 741 | 4p4 464
N19 5 212 8" | Seismic | 734 | 490 | 734 2048 | 4418 ! 4418
[ Themmal | 340 303 455 1378 | 2740 | 2740
| Weight 3B | 35 35 40 | 40 | 40
! N22 5 | 212 1172 Seismic | 60 | 40 | 60 91 137 | 137
‘ Thermal 19 ! 17 i o5 28 55 | 55

Data Sheet #: 24590-PTF-MVD-UFP-00001. Rev 11



f PLANT ITEM No.
24590-PTF-MV-UFP-VSL-00001A4

!7 MECHANICAL DATASHEET: VESSEL
{
Design | Design j Loads - Ibs Moments - ft-lbs |
Nozzl:A Nozzie l |
Pres J Temp L1 ) \
Nozzle {psig) *F) Size Load Type Fx Fy Fz | Mx My Mz
Weight 52 148 52 119 75 75
N23 170 170 3 Seismic 192 1 119 162 665 7011 1018 ‘
| Thermal 66 58 88 388 380 | 380 |
Weight 52 164 52 119 75 | 75 |
N24 125 125 3 Seismic 228 683 551 2297 701 | 701 |
Thermal 66 136 88 213 380 | 380 |
Weight | 87 | 146 87 216 135 | 135 |
N28 75 185 | 4 Seismic | 274 | 183 274 878 1320, 1320
Thermal | 113 100 150 360 720 | 720 |
Weight | 87 346 87 216 135 224
N30 75 185 4 Seismic 274 249 | 274 1337 1320 @ 1320
Thermal | 113 100 150 360 720 | 720
Waeight 52 86 52 119 75 | 75 |
N35 190 194 3 Seismic 162 108 162 468 741 | 701 |
Thermal 66 58 88 190 | 380 380 |
| weight 50 60 50 75 75 75
N37 124 140 z .__Seismic 106 70 108 158 237 ! 237
! | Thermal 45 118 44 125 97 | 168 |
| Weignt 50 60 50 75 75 75 |
N38 124 140 2 | Seismic 106 | 70 106 158 | 237 23"
] | Thermal 33 | 42 51 186 97 . 97 |
, 1 weignt 50 | 60 50 75 1 75 | 715
| N39 124 140 \ z Seismic 106 70 108 158 237 | 237 |
1 Thermal 33 114 70 252 | o7 97
! i Weight 50 80 50 75 | 75 75
N40 124 140 2 Seismic 106 70 106 418 237 237
Thermal 33 81 | 44 49 97 97
Weight _ 50 60 50 75 75 | 75 |
N41 124 140 z Seismic 106 70 106 158 237 | 237 |
Thermal 45 118 44 125 97 | 188 |
Weight 50 60 50 75 75 | 718
N42 124 140 2 Seismic 106 70 106 | 158 237 | 237 |
L B Thermal 33 | 89 68 254 97 | 97
| Weight 50 62 50 | 75 75 | 75
N43 | 124 1 140 2 Seismic | 106 | 70 106 158 237 | 237
i Thermal 33 29 44 126 | 97 g7 |
Weight 50 60 50 75 75 75
N44 124 140 2 Seismic 106 70 | 106 | 158 237 | 237
| | Themal | 33 48 | 47 | 179 | 97 | a1 |
| | Weight so | s7 | 50 ' 75 | 75 75 |
i N47 170 175 2" Seismic | 106 | 70 106 158 | 237 269
Thermal 33 | 29 44 112 | 97 97
| Weight 50 72 50 75 | 75 75
N48 170 175 2" Seismic | 106 70 106 158 | 237 | 237 |
7 Thermal | 33 | 33 45 185 97 | g7 |
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MECHANICAL DATASHEET: VESSEL

| PLANT ITEM No.

} 248590-PTF-MV-UFP-VSL-000014A

| N DesigsrA Design ’ Loads - Ibs | Moments - ft-Ibs
Nozzie Nozzle ] | !
Pres Temp /U ) :
Nozzle {psig) (F) | size [LloadType| Fx Fy j Fz l Mx My Mz
; Weight 50 %9 ! s0 | 75 75 | 75
N49 170 | 175 2 | Seismic | 106 122 0 106 | 242 | 237 242
l | Therma! | 33 29 | 44 | 152 97 | o7
‘ Weight 50 80 | 50 | 75 75 | 75
N51 124 \ 175 2 Seismic 106 70 | 108 | 245 | 237 | 246 |
i Thermal 33 32 1 44 pa g7 boeT
1 | | Vioiant 50 8 50 5 175 T
| NsZ 124 | 175 2 Suismic 103 70 108 158 237 257
E Thermai g i oo Wwe | 209 153 5=
i Weiant . 52 | 143 52 | 119 75 17
NS3 w5 180 & sesmic | 162 1 108 182 488 700 0 7%
| Tnermal | 128 1 58 88 . 180 ! 380 | 3%8
* ' |__Weigni | 234 | 4gz 236 | 741 1 484 1 1008
N54 53 212 g | Seismic 12286 | 1186 . 2128 | 2948 12158 | 8362
| Therma! 340 | 354 | 455 | 1372 2740 2750
Weight 10 | 481 ¢ 210 | 508 | 374 a7a
N55 15 212 & Seismic 563 600 | 1270 | 2423 | 3838 4751
Thermal 280 1184 | 30 | 1022 | 2048 | 3p40 |
Weiaht 50 411 50 75 73 7
N56 15 212 r Seismic 106 1 70 ! 108 23 | o237 1ooET
| Thetmal 33 29 | 44 48 g7 g7
| Wweigne | 80 i 105 50 | 75 | 75 230
N57 15 212 z Se.smic | 106 | 70 | 106 | 158 | 237 | 237
Thermal | 148 30 4 1 49 | 97 P97
Weight | 210 335 | 210 598 | 374 | 314 |
N58 25 140 6 ' Seismic | 663 443 | 663 2423 ' 3638 | 3638
(NDte F) eIsmic ) ‘ i o] y | 0.
‘ Thermal | 280 | 250 . 375 1023 | 2046 2046
| y Weight | 210 | 450 | 210 598 | 374 | eaa |
N59 a5 | a0 . 6 i Seismic | 663 | 456 663 2423 | 3638 | 3538 |
i | Thermal ; 280 | 250 ;1 375 1098 | 2046 | 2046
! 1 weioht | 52 | 84 | 52 119 | 75 | 715
NGB0 15 212 ’ 3" Seismic 162 ' 108 | 182 | 492 | e50 | 707
< Thermal | 76 190 | 88 | 530 | 380 380
! Weight |
I NB1 15 212 1 24" Seismic Manway
: ] __Thermal
‘ A Vi\Weight | 100 150 | 100 | 200 2000 | 200
| N&2 169 120 3 1\Seismic | 162 108 | 162 | 468 701 | 701
| ‘ ! J/i\Thermai 66 58 | 8 | 190 | 380 380 |
| T | Weight 50 | 80 | 50 75 75 | 75 |
| N63 170 ’ 150 | 2 | seismic | 184 | 70 108 159 | 237 T 32 |
i 1 Themal | 33 | 29 44 49 ' g7 | g7
| | weight |
NES 15 ! 212 [ ' Seismic NB5 is parent nozzle, nozzle ioads are appiied via NB5A, N65B, N&5C
| Thermal ‘L !
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MECHANICAL DATASHEET: VESSEL

PLANT ITEM No.
24590-PTF-MV-UFP-VSL-00001A

Design Design Loads - lbs Moments - ft-lbs
Nozzle f"i Nozzle
Pres Temp /!
Nozzle {psig) (°F) Size Load Type Fx Fy Fz Mx My Mz
NG5A Weight 15 20 15 20 20 20
(Note E) 15 212 1 Seismic 30 20 a0 37 55 55
Thermal 9 8 12 12 22 22
NG58 Weight 15 20 15 20 20 20
(Note E) 100 212 1 Seismic 30 20 30 37 55 55
Thermal 9 8 12 12 22 22
NB5C Weight 15 20 15 20 20 20
(Note E) 100 212 1 Seismic 30 20 30 37 55 55
| Thermal 9 8 12 | 12 | 22 2
| Weiaht 87 359 87 216+ 135 | 224 !
N70 160 375 4" | Seismic 335 249 274 | 1448 | 4320 | 2203 |
| Thermal 120 131 150 360 ' 720 | 720 |
Waight 87 359 87 216 | 135 | 224
N71 160 375 4" Seismic 335 249 274 1448 | 1320 2223
Thermal 120 131 150 | 350 | 720 720
Notes for Nozzle Loads
4. Direction of ioad application for shell nozzles is per diagrams in 24530-WTP-3PS-MV00-T0001 Appendix A. :
E. For nozzles in head: x = North/South, y = Vertical, and z = East/West - Vessel 0° defined as north. |
C. Deleted
D. Nozzie loads shown are to be used in place of those specified in 24590-WTP-3PS-MV00-TD001 - do not apply thermal i
reduction factors. !
E. Values provided at plate on top of parent nozzie, I
F. Values provided at jackel, not at skirt penetration. |
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DATASHEET (EQD)

EQUIPMENT QUALIFICATION

24590-PTF-MVD-UFP-00001
Rev.: 11

Page 11 of 15

Equipment Identification

|
\,
|

1

Component Tag Nurnber ! 24590-PTF-MV-UFP-VSL-00001 A X sc {1 ss 1 ArC 5

. ) . Safe ‘

Manufacturer / Supplier | Northwest Copper Works Classiﬁcatio?), | [(1sbc [Jsbs [JRRC !
| Requisition Number ! 24590-QL-MRE-MV A(-00001 ] All subcomponents arc SC {
; Model ’ Custom o l E SC-1 D SC-11
' Description {include | Ulmafiltration Feed Preparation Vesse!, Pre-Treament Seismic = ooy e Y

Category

descripuve text les., | e A s
A ! ) * ) Cotumrn Lines 3/11.5, €C'-C" Elevation
jocauor. eigvanonjy

i i . . .
: Al subcomponents are design to SC-]

| UFP-VSL-00001A (parent vessel) is considered a high active process vessel credited to prevent spills of larpe

S

afery Funcnion(s)

| quantities of high activity process liquid and provide primary confinemen: for radioactive reicases. Pulsc Jet Mixers

| {PIMs) provide a muxing funcnor in the vessel 1o preven: hvdrogen accumulation.

i
i

Seismic Safety Function X' Yes 1 No iRoom Number(si P-0106,Pre-Treatmen: Facility

Maintenance Accessibie T Yes X No “ Method of Maintenance Access: ] Remote ] HandsCn  [X None

Seismic Operabiiiny Requirements: X During Seismic Event [X After Seismic Event ‘
ITS Equipment Tvpe: X Passive Mechanical ] Active Mechanica! 1 Elecmcal

i Equipment Environmental Qualification {LEQ)

;Environmem /v Miid ] Harsh iHi Rad Service X Yes 1 No |DesigmLifetvrs) [ 46 3 Oter

Contammation Ciass:  C5 ’

Radiation Class: 25 :
1aton ass | J
' Time | !
Parameter | Duration ’ WTP Document Number I Submittal Number
Parameter Type/Units Value I (number) | Time Units | (BUYER) (SELLER)
| Normal
Normal High Temperature (°F) ’ 13 40 5 ¥1$ ] ég;g?-PW-UOD-WI oT- ! E-Note | %
. L |
‘ TR 0N -
Normal Low Temmperature (°F) 59 40 i YIS : 588(9)(1) PTF-UOD-Wi6T E E-Note 1
i Normal High Relative Humidity (%RH) | 100 | 40 vrs ! ggggg-?ﬁ-uw-m 6T- | ENote 1 |
| | !
[ . . ‘ : 24590-PTF-U0OD-W16T-
' Normal Low Reiative Humidity (%RH) ‘ 5 1 40 yIs ‘ 336(9)(]) PTF-UOD-WI16T E-Notc | "
t
T ‘ ‘ ‘
| Normal High Pressure (in-~w.g.) | (E_N.gte ” } 40 | s 33(5)3?-PTF.U0D-W] T | p o] |
i T _ 2 . 5 - T-
! ormal Low Pressure {in.-w.g.) (Es?l’olt.:ﬂ 40 VIS ; 6?)?)3(1) PTF-UGD-W16 E-Note |
. R N 255000 | 40 24590-PTF-UOD-W167-
Normal Radiation Dose Rate (mR/hr) (E-Note 4) { (E-NowTy: YT ' 00?13(1) TF-UOD-WIGT E-Note 1 ;
Vibration Magnitude (g) NALONA T ONANA | N/A
Vibration Frequency (Hz) NA | NA NA  IN/A ' N/A
Additonal Norma! information: N/A "

24590-ENG-F00065 Rev 1 {2/20/2008)

Ref: N/A
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EQUIPMENT QUALIFICATION

DATASHEET (EQD)

Equipment Environmental Qualification (EEQ) (continued)

24590-PTF-MVD-UFP-00001

Rev.: 11

Page 12 of 15

Time
Parameter | Duration WTP Document Number Submittsl Number
Parameter Type/Units Value (number) | Time units (BUYER) (SELLER) i
Abnormal ] J
Abnormal High Temperature (°F) i/ 128 8 brslyr | gggg?‘m -UOD-W16T- A |ENote1
Abnormal Low Temperature (°F) 40 8 hrs/yr gggg?‘PW‘UOD‘W“ST' E-Note ]
Abnormal High Relative Humidity (%RH) 100 2 Brsiyr gg{s}g(lxpn-uon-wmm E-Note |
Abnormal Low Relative Humidity (%RH) 6 7| by ég(s)gclypw-uoo-wm- A\ |Eore
) o ) 4 , 24590-PTF-UGD-W167- .
Abnormal High Pressure (in.-w.g.) (E-Note 2) 8 brsivr 00001 E-Note |
_ . I ()73 1 24590-PTF-UOD-W16T-
¢ Pry - ! N '
Aopnormal Low Pressure (in.-w.g.) L2 Note 2) 8 hrs/yr ! 00001 E-Note 1
. . . ) 255000 0 24590-PTF-UOD-W167- .
Abnormal Radiation Dose Rate {mR/hr) (E-Note 4) | (E-Note 7) ! yTS 00001 E-Note 1
Wet Sprinkler System Present | No N/A l N/A gggg?-PTF_UOD—WIGT- i E-Note 1
|
Additional Abnormal Information | N/A
Design Basis Events (DBE)
! |
DBE High Termperature (°F) l& 138 1000 s gggg?PTFUOD'WWT‘ A [EXote
| o : !
DBE Low Temperature (°F) 40 1000 rs éggg?‘PTF'UOD'Wl 6= ENote1 /
f 1
DBE High Relative Humidity (%RH) 100 482 hrs (2)8(5)3(1)-? TE-UOD-W16T- E-Note 1
DBE Low Relative Humidity (%RH) 4 1000 hrs gggg?'P TF-UOD-Wi6T- E-Note |
4
. . 24590-PTF-UOD-W16T-
DBE High Pressure (in.-w.g.) (B-Note ) IOOQ hrs 00001 PTF-UOD-WI6T E-Note 1
) ; ()73 24590-PTF-UOD-W16T.
DBE Low Pressure (in.-w.g.) 1000 hrs . ) ) E-Note |
(E-Note 2) 00001
255000 0
DBE Radiation Dose Rate (mR/hr) S 24590-PTF-UOD-W16T- E-N
o7y {00001 ote !
(E-Note 4) | (E-Note 7) |
| Flood Height () 2.08 1000 hrs gggg?'}’ TF-UOD-WI6T- E-Note |
NA | !
Submergence (ft) N/A N/A IN/A N/A
(E-Note 5) i
. ey e i
Chemical/Spray Exposure Yes | 1000 hrs 24396-PTE-UOD-W16T- | E-Note ]
‘ 00001 | €
Additional DBE Information N/A

24590-ENG-F00065 Rev 1 (2/2072008)

Ref: N/A
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EQUIPMENT QUALIFICATION
DATASHEET (EQD)

24590-PTF-MVD-UFP-00001
Rev.: 11

Page 13 of 15

DBE Chemical Exposure Details

DRBE Chemical Types/Concentrations

Sodium Hydroxide (19M)
Sodium Permanganate (M)

Strontium Nitrate (1 M)

Power Suppiy Voitage (VAC, VDOV I NA

Fower Sunply Frequency (Hz)

EN/A

rower Connection Method ! N/A

: 1/C Signals 1o/from Equipment | N/A

| 170 Connecrion Method

N/A

interfaces {(Mechanical)

Mouming Configuration (onentaton} ~ Vertical Mounrez. Siur. Lecated 2t (°-07 ip the Pre-Treatmen: Facility. Column Lines Jand 11.5

Mounting Method (bolts, welds, etc.) |

| Welded skurt to nng oeam weiaed 1o embeament plales  Embedment piate uetails per
5137-0003¢. 24560-PTF-DD-S13T-00C36, 24590-PT7-DD-5137-00042, and 24390-PTF-DD-S137-

1 00043 proviaed t¢ the vendor 13 the material requisition

4590-PTY -1

| Puies Jet Mixers: UFP-PIM-00001, UFP-PIM-00002, UFF-PIM-00003, UFP-PIM-00004, UFP-PIM-

! vessel.

Auxiliary Devices ] 00044, UFP-PIM-00053, UFP-PIM-00103, UFP-PIM-00106, Auxiliary Devices are iocated within the

Equipment Seismic Qualification (ESQ)

@

1 | Versi
| Parameter Title Reference/Document ? Vers'l(?n / ! Remarks
i Number i Revision !
Engineering Specificanon for Seismuz | 24590-WTP-3PS-SS90- | Rev 2 | N/A
Qualification of Seismic Category /11 TO001
WTP Seismic Design Equipment ancd Tanks
Specification (BUYER) | _ o 24590-WTIP-3P5-MV00- | .
Engineering Specification for Seismic T0002 ‘ -
Qualification Criteria for Pressure Vessels ‘
. . i Seismic Analysis of Pretrcatment Building - | 24590-PTF-S0C-S15T- 1 A CCN 158079; WSGM ISRS
Specified Seismic Load | o\ 10 Siricrure Response Specira 00057 Curves: 67, 68, 69
(BUYER)
(ISRS) ‘
. . T ‘
Design Seismic Load | NFA N/A ‘ N/A E-Note 3
(SELLER | f
Qualification Meinod | N/A  NA P N/A Dynamic Anaiysis utthizing
(SELLER) [ i TeSponse Spectra curves
Qualification Report | N/A IN‘A N/A | E-Note 3
Number (SELLER}) | ) |
Submittal Number | N/A | N/A IN/A N/A

(BUYER) |

i
!
|
! i

24590-ENG-F00065 Rev 1 {2/20/2008)

Ref: N/A



24590-PTF-MVD-UFP-00001

([ EQUIPMENT QUALIFICATION Rove 11
DATASHEET (EQD)

Page 14 of 15

Equipment Qualification Notes and Additional Information

E-Note 1: BNI (BUYER) shall perform Equipment Environmental Qualification in accordance with 24590-WTP-DC-ENG-06-001,
Design Criteria for Equipment Seismic and Environmental Qualification.

E-Note 2: Where pressure is given in inches of water column (in-w.c.) in the source document, it is generally assumed that this is in
reference to atmospheric pressure and is therefore equivalent to inches of water gage (in-w.g.).

E-Note 3: BNI(BUYER) shall perform Equipment Seismic Qualification in accordance with the listed parameters and the applicable
specification requirements.

E-Note 4: Radiation Dose Rates are for determining shielding reguirements only for the black cell and are not at the source (vessel). |
Since the vessel is ali metallic and the source has no neutron components for material embrittiement, the dose rates are of
no concern on the vessel or its subcomponents,

E-Note 5: Flood height is 2.08 ft above the fioor, bottom of vessel is above this leve! therefore, no submergence evaluation is
required.

=-Note 6: Environmental data shown are for the room only.

E-Note 7: Normal, Abnormal, and DBE dose rates are the same, therefore, abnormal & DBE doses do not add te total integrated !
dose based on nomai dose rates over 40 years. ’
!

DOE Radioactive Materiais Disciaimer:

Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1854 (AEA), are reguiated at
the US Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant o the
AEA, it has sole and exciusive responsibility and authority to regulate source, special nuclear. and byproduct materiais at DOZ-owned
nuclear facilities. information contained herein on radionuclides is provided for process description purposes only.

[Screening / Evaiuation Required? If yes per 24580-WTP-GPP-SREG-002, E&NS signature required below l X ' Yes I | No '

24590-ENG-F00065 Rev 1 (2/2072008) Refi N/A
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Approval
System Vessel
Rev Description Engineer Engineer Checked Reviewed E&NS Approved Date
0 Issue for Purchase P.A HK US/CS 1] N/A SK 10/20/02
1 Revised as noted MA HK PA/CS 13 N/A MWH 8/18/03
2 Revised as Noteg MA HK PA/CS RES N/A MWH 11/14/02
3| Revised as Noted M.Askar | HKhurama | @ AViBucw© ' 3. Julyk N/A C. Morley for 2/5/04
C Slater M Foffmann
jded hydroaynamic i0ad the: . A e | .. '
4 AOdP’.d hyero _V\Amx 10205 ana othe: M. Askar 1 H Khurana P ':V‘fuc o julvik N/A M Hoffmann |  9/8/
revisions as noted. | C Slater | i
5 | Added wear plates as noted | M. Askar ¢ H Knurama ! P /}v:\r.::'c:‘cro | Iouivk NA M Hoffmanr | 103404
Added note 14 é 13, deletea note 16, E 1
revised note 2. added P&ID reference f " b Avieueter I
6 and changes as noted. Incorporated M.Askar | HEKhurana | ‘Pvéﬁ::j'o J. buiyk WA M Hoffmenn | 03/02/0%
SDDR # 24590-WTP-SDDK-PROC-05- : poooome !
! 00227 by reference ! | 1‘
7 | Revised Notzs on page 2 & 3 as noted : M. Aska: . H.Kpuranz | MAP for CS RES Nra M Hoffmann [ 07/28/05
Revised per note 17 on page 2 and as { ' . C. Siawer A i -
M. Askar . : sotani R/
8 noted. Askar L H. Khuranz 11 Potan D Adier N/A J. Julyk ! 10/2R707
Revised per Note 2., oue to revised ioad | !
conditions. new ioad conditions for i . | p - o e i .
9 MOBE. singic overbiow. and revised 5 D Vo i M Seed W Wilcox B Makadiz G Henadricks J Julvk 03720708
process condiions ﬁ \ 1
: ¢ per Not 29 & 30, Added Steam . :
10 E(ews: per ho aaec Stzar R Davis J Hmzckiey 1 ulvk 0irieee
Spargers. Y X i
¥
Revised as noted by revision tmangies ,L\;-‘\d"v'-' J Hinckiey J Julvk - Gy
Added Nozzie Fressure and Temnperawre w N—" bAsins \{
{1 | toNozzie Tadie. kenumpered = / H ﬁf 2‘{‘
Equipment Qualification Notes to E-Note ’Ya%ﬁ& /'
. ind !
xyz for clanty w EQ Secnons. Updated
Cyclic data for Sparger ‘P'.“{l { L3

24590-ENG-F00065 Rev 1 (2/20/2008)

Ref: N/A
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Page 1 of 4

Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-08-005

Hanford Facility RCRA Permit Modification Notification Form
Part [ll, Operating Unit 10
Waste Treatment and Immobilization Plant

Index

Page 2 of 4: Hanford Facility RCRA Permit, Part ili, Operating Unit 10, Waste Treatment and Immobilization Plant

Update Piping and Instrumentation Diagrams (P&ID) for the PTF Ultrafiltration Process (UFP) System in
Appendix 8.2 of the Dangerous Waste Permit (DWP).

Submitted by Cou-Operator: reviewed by ORP Program Office:

/ . 70 '3./’? A / A
b]\/\(h’)/\/J {NQ*/ 24“ hD -Lf’y L Arn? ,.,(ACZ‘/ 2. X S 4 / %
D. M. Budthe Date G. A. Girard Date

245%90-SENV-F00011 Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SENV-010
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Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-09-0C5

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part:
Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10

Descrintion of Modification:

The purpose of this Class 1 prime modification is to update the P&IDs for the PTF UFP System, in Appendix 8.2
of the DWP. Tns permit P&IDs currentiy incorporated into the DWP are peing replaced with source P&IDs as
indicated in the tabie beiow.

| Appendix 8 2 i
| Replace! | 24390-PTF-MB-UFP-20076. Rev 0 | WIR | 24590-STF-ME-UTP-0001600%. Rev 0
| 24390-PTF-ME-UFP-P00 7. Rev. 0 | | 24390-PTF-ME-UTF-00017001 Rev G

‘ | 24590-FTF-M6-UFP-00019001. Rev 0

24596-PTF-ME-UFP-00019002. Rev 0 |

| 24590-PTF-ME-UFP-00019003. Rev 0 !
| | 24590-PTF-M6-UFP-00019004. Rev 0|
‘: | 24590-PTF-Me-UFP-0002000%. Rev 0 -
| | 24590-PTF-M6-UFP-00020002. Rev 0 |
| 24590-PTF-M6-UFP-00020003, Rev 0 |
| 24590-PTF-Me-UF2-00020004, Rev 0|
| 24590-FTF-ME-UFP-0002100%, Rev 0 |

| § " 24590-PTF-ME-UFP-00021002. Rev 0|

‘; 24590-PT=-ME-UFP-0002200". Rev 0

24590-PTF-M6-UrP-00022002. Rev 0 i
24590-PTF-M6-UFP-00031001, Rev 0 \
24590-PTF-M6-UFP-00031002. Rav 0 k
24590-PTF-M6-UFP-00031003, Rev 0 !
24590-PTF-M6-UFP-00032001, Rev 0
24590-PTF-M6-UFP-00032002, Rev 0 :
24590-PTF-M6-UFP-00032003, Rev 0 i

This modification requests Ecology approval and incorporation into the permit, the changes provided in
applicable document change forms (e.g., DCNs} and changes associated with the resolution to comments on
change documents since the issuance of the last revision of the permitied drawing. Revisions are the result of
ongoing design changes.

The following identifies the significant changes to the drawings:
o Modified, deleted, and added notes, hoids, and references

» Modified. identified, anc added support/utility system racks, lines, valves, buiges, in-line components,
instruments and logic controis

» Incorporaied changes from change documents identified in the final note on P&ID
» Drawings converted from a singie sheet to mulii-sheet drawings
» Revised, identified, anc added slope symnols and/or the siope requiremen

Drawings in this PCN not! previously submittec are the result of enhanced instrumentation and utilities, sucr as
air purging 1 mitigate hydrogen gas generation (HPAV). These drawings do not change tne permitted UrP
waste treatment process.

! Outstanding chanae document 2459C-PTF-MBN-UFR-00107 has no' been incorporated into this modification

24500-SENV-F0O0011 Rev 20 (Revised 9/9°2009; Refr 225300-WTP.GPP-SENY N1



Page 3 of 4

Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-08-005

and applies to the foliowing P&IDs:
e 24590-PTF-M6-UFP-00016001
s 24590-PTF-M6-UFP-00017001

Outstanding change document 245380-PTF-MBLN-UFP-00005 has not been incorporated into this modification
and applies to the following P&!Ds:

s 24590-PTF-M6-UFP-00018002
s 24590-PTF-MB-UFP-00019003
e 24590-PTF-M8-UFP-00019004
e 24590-PTF-M8-UFP-00020002
e  24590-PTF-M6-UFP-00020003
e 24590-PTF-M8-UFP-00020004

Outstanding change document 24590-PTF-MBLN-U~P-00008 has not been incorporated into this modification
and applies to the following P&lDs:

e 248590-PTF-M6-UFP-000190C2

Outstanding change document 24590-PTF-MEBLN-UFP-00015 has not been incorporated into this modification
i and applies to the foliowing P&IDs:

e 24590-PTF-M&-UFP-00019002
e 24590-PTF-M6-UFP-00018004

Cutstanding change document 24590-PTF-MBLN-UFP-00018 has not been incorporated into tnis modification
and appiies to the foliowing P&IDs:

e 24590-PTF-M6-UFP-00016001
e 24590-PTF-M86-UFP-00017001

Outstanding change document 245980-PTF-MEPR-UFP-00002 has not been incorporated into this modification
and applies to the following P&IDs:

s 24590-PTF-M6-UFP-00019001
e  24590-PTF-M6&-UFP-00019002

Outstanding change document 24580-PTF-MGPR-10-00009 has not been incorporated into this modification and
applies to the following P&IDs:

e 24590-PTF-ME&-UFP-00019002
s 24590-PTF-M86-UFP-00019003
e  24590-PTF-M&-UFP-00019004
e 24590-PTF-M8-UFP-00020002
s 24590-PTF-M6-UFP-00020003
e 24590-PTF-M6-UFP-00020004

Outstanding change document 24590-PTF-M6PN-UFP-00001 has not been incorporated into this modification
and applies to the following P&ID:

» 24590-PTF-MB-UFP-00020001

Outstanding change document 24590-PTF-M6”R-UFP-00006 has not been incorporated into this modification
and applies to the following P&IDs:

24390G-SENV-F00011 Rev 20 (Revised 9/9'2009) Ref: 2459G-WTP-GPP-SENV-010
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Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-08-005

s 24590-PTF-M6-UFP-00020001
e 24530-PTF-M8-UFP-00020002
s 24590-PTF-MB6-UFP-00020003

Outstanding change document 24590-PTF-MBN-MB80T-00057 has not been incorporated into this modification
and applies 1o the following P&lDs:

e 245%0-PTF-M6-UFP-00021001

e 24590-PTF-M6-UFP-00022001

WAC 173-302-830 Modification Class: I Ciaset | Class't | Ciass2 | Ciasel
Please mark the Modification Class: | j X ! i

Enter relevant WAC 173-303-830, Appendix | Modiflcation citation number:

Enter wording of WAC 173-303-830, Appendix ! Modification cltation:

In accordance with WAC 173-303-830{4)(d)(i}, this modification natification is requested to be reviewed and approved as a
Class '1 modification. WAC 173-303-830{4)(d)(i){A) states, “Class 1 modifications apply to minor changes that keep the
permit current with routine changes to the facility or its operation. These changes do not substantially alter the permit
conditions or reduce the capacity of the facility to protect human health or the snvironment. in the case of Class 1
modifications, the director may require prior approval.”

Reviewed by Ecology:

pol e gy

" Kelly Eisethagen Date

Modification \/( Yes Denied {state reason below)

Approved/Concur:
Reason for denial:

"

24590-SENV-F00011 Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SENV-010
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Drawings:

24590-PTF-M6-UFP-00016001 - 1- Rev 0
24590-PTF-M6-UFP-00017001 - 1-Rev 0O
24590-PTF-M6-UFP-00019001 - 1- Rev 0
24590-PTF-M6-UFP-00019002 - 1- Rev 0
24590-PTF-M6-UFP-00019003 - 1- Rev 0
24590-PTF-M6-UFP-00019004 - 1- Rev 0
24590-PTF-M6-UFP-00020001 - 1- Rev 0
24590-PTF-M6-UFP-00020002 - 1- Rev 0
24590-PTF-M6-UFP-00020003 - 1- Rev 0
24590-PTF-M6-UFP-00020004 - 1- Rev 0
24590-PTF-M6-UFP-00021001 - 1- Rev 0
24590-PTF-M6-UFP-00021002 - 1- Rev 0
24590-PTF-M6-UFP-00022001 - 1- Rev 0
24590-PTF-M6-UFP-00022002 - 1- Rev 0
24590-PTF-M6-UFP-00031001 - 1- Rev 0
24590-PTF-M6-UFP-00031002 - 1- Rev 0
24590-PTF-M6-UFP-00031003 - 1- Rev 0
24590-PTF-M6-UFP-00032001 - 1- Rev 0
24590-PTF-M6-UFP-00032002 - 1- Rev 0
24590-PTF-M6-UFP-00032003 - 1- Rev 0
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Quarter Ending June 30, 2010

Hanford Facility RCRA Permit Modification Notification Forms
Part lli, Operating Unit 11
Integrated Disposal Facility

Index

Page 2 of 7.  Permit Condition li[.11.1.2.a.iv
Page 3of 7:  Permit Condition IIl.L11.E.1.b
Page 4 of 7:  Permit Condition IIl.11.1.2.a.iv
Page 5of 7:  Permit Condition 111.11.1.5.3
Page 6 of 7:  Chapter 5.0, §5.5.1.2

Page 7 of 7:  Chapter 5.0, §5.5.4.5.1:

Submitted by Co-Operator: Reviewed by DOE Program Office:

“leonardT. Blackford tw._ : Date -




Quarter Ending June 30, 2010 Page 2 of 7

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part
Iintegrated Disposal Facility Part lil, Operating Unit 11

Description of Modification:
Part Ill, Operating Unit 11, IDF:

PART Ill, OPERATING UNIT 11 UNIT-SPECIFIC CONDITIONS
Integrated Disposal Facility

This document sets forth the operating conditions for the Integrated Disposal Facility (IDF).
HL11A COMPLIANCE WITH APPROVED PERMIT

The Permittees shall comnly with all requirements set forth in the integrated Disposal Facilitv (IDF) Permit conditions.
the Appendices specifiec in Permit Condition II1.11.A and the Amendments specified in Permit Conditions ill.11.8
through HI.11.1. All subsections. figures. and tables inciuded in these portions are enforceable unless stated otherwise:

OPERATING UNIT 11:

Chapter 1.0 Part A Form. cated Octoper 1. 2008

Chaprter 2.0 Waste Analysis Plan. dated April 9. 2006

Chapter 4.0 Process Informauon. dated December 31. 2008

Appendix 4A  Design Report (as applicable 1o critical systems). dated March 31. 2008

Appendix 4B Censtruction Qualiny Assurance Plan. dated April 9. 2006

Appendix 4C  Response Action Plan. dated April 9. 2006

Appendix 4D Technical specitications document (RPP-18—86 Rev (01, daied December 21, 2006

Chapter 3.0 Ground Water Mennoring. dated ,

Chapter 6.0 Procedure to Prevent Hazards dated December 31. 2008
Addendum J.1 Contingency Plan — Pre-Active Life. dated December 31. 2008
Addendum J.2 Contingency Plan - Active Life. dated December 31. 2008
Chapter 8.0 Personnel Training. dated November 21. 2007

Chapter 11.0  Closure and Post Closure Requirements. dated December 31. 2008

General and Standard Hanford Facility RCRA Permit. WA7 89000 8967 (Permit) conditions (Part I and Part 11
Conditions) applicable to the IDF are identified in Permit Attachment 3 (Permit Applicability Matrix).

WAC 173-303-830 Modification Class Class 1 Ciass 11 Class 2 Class 3
Please mark the Modification Class: X

Enter relevant WAC 173-303-830, Appendix | Modification citation number: WAC 173-303-830(3)(d}{i)
Enter wording of WAC 173-303-830, Appendix | Modification citation:
Other modifications: The Permittee requests that the modification be classified and reviewed as a Class ‘1.

Modification Approved/Concur Yes D Denied (state reason below); Reviewet! by Ecology:

Reason for denial: | )“//M“// - .
L Ata s
i G. P Davis Date




Quarter Ending lune 30, 2010

Page 3 of 7

Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part
integrated Disposal Facility Part lll, Operating Unit 11
Description of Modification:
Permit Condition l11.11.E.1.b:

IL.11.E.1b After the baseline monitoring is completed, and data is analyzed, the Permittees and Ecology shall
assess revisions to Chapter 5.0, Table 5-2. Subsequent samples will be collected semi-annually and will
include constituents listed in Table 5-2 as approved by Ecology. All data analysis will employ Ecology

approved statistical methods pursuant to WAC 173-303-645. Changes to Chapter 5.0 will be subject to
the permit modification procedures under WAC 173-303-830.

WAC 173-303-830 Modification Class Class 1 Class 11
Please mark the Modification Class: X

Enter relevant WAC 173-303-830, Appendix | Modification citation number: C.2
Enter wording of WAC 173-303-830, Appendix | Modification citation:

C.2. Ground Water Protection, Changes in ground water sampling or analysis procedures or monitoring schedule, with prior
approval of the director

Modification Approved/ConcurCWS D Denied (state reason below) Reviewed by Ecology:
g 1 S

Reason for denial: :// 0/} /, N s

i PV AW ;“::f’(/iﬁia ‘é’/ié ’754;

G. P Davis Date

Class 2 Class 3
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Hanford Facility RCRA Permit Modification Notification Form

Integrated Disposal Facility Part lll, Operating Unit 11

Unit: Permit Part

IL.11.1.2.a1v

Description of Modification:
Permit Condition [1.11.1.2.a.iv:

The Permittees shall update the IWTRD consistent with the above requirements for review by Ecology
consistent with their respective roles and authority as provided under the TPA. Ecology comments shall
be dispositioned through the Review Comment Record (RCR) process and will be reflected in further
modeling to modify the IDF ILAW waste acceptance criteria ( Chapter 3.0, Waste Analvsis Plan) as
appropriate. The initial IWTRD shall contain glass formulation data as required by Permit Condition
[II.11.1.2.a.1, and shall be submitted no later than January. 2007. or if later than this date, as agreed to by
Ecology. The performance assessment required by Permit Conditon I11.11.1.2.a.ii, and the guaiity
assurance/quality control requirements process required by Permit Condition HI.11.1.2.a.1ii shall be

submitted for Ecology review as soon as possmie after issuanc of the Fmal Tank Closule and W aste
Management EIS and ‘ ' hagee:
date DOE expects 1o receive waste at ID% ; e =4 e
4»’—-~1*——~-r*»~~*---i At a minimum. the Permittees >hall submit undatﬂ\ to the IV\ TRD to Ecolorv\ every

Iive vears or more irequently if either of the foliowing conditions exist:

receint o underivin riome

«  The Permitiees submits a permit modification request aliowing additional waste forms 10 be
disposed of at IDF.

¢ The WTP s othﬁr vitrification facility change their glass formulations from those previously

included in the TV T DEEAL
WAC 173-303-830 Modification Class Class 1 Class 11 Class 2 Class 3
Please mark the Modification Class: X

Enter relevant WAC 173-303-830, Appendix | Modification citation number: WAC 173-303-830(3)(d}(i)
Enter wording of WAC 173-303-830, Appendix | Modification citation:
Other modifications: The Permittee requests that the modification be classified and reviewed as a Class *1.

Modification Approved/Concur"\_ﬁ%s D Denied (state reason below) Rewewed by Ecology:

Reason for denial:

// ! /15 A

G. P Davis Date

.
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Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part

Integrated Disposal Facility Part 1ll, Operating Unit 11

IIL11.15.a

Description of Modification:
Permit Condition 111.11.1.5.a:

The Permittees must create and maintain a modeling - risk budget tool, which models the future impacts
of the planned IDF waste forms (including input from analysets performed as specified in Permit
Conditions I11.11.1.2.a through T11.11.1.2.a.ii) and their impact to underlying vadose and ground water.
This medel-software tool will be submitted for Ecology review as soon as possible after issuance of
Final Tank Closure and Waste Management EIS and receipt of underlving (.Od@\ and ddm Ud(.l\d” s, and
at least 180 days pnor to the date DOE expects to receive waste at IDF ¢ ' thy
39—]-@—\-&—8—111%%}-6’ 5. The medebrisk budget tool shall be updated at least
every 5 vears. The model will be updated more frequently if needed, to support permit modifications or
SEPA Threshold Determinations whenever a new waste stream or significant expansion is being
proposed for the IDF. This sedebsnerisk budget tool shall be conducted in manner that is consistent
with state and federal requirements, and represents a-eusiat+e risk analysis of all waste previously
disposed of in the entire IDF (both cell 1 and cell 2) and those wastes expected to be disposed of in the
future for the entire IDF 1o d‘tumm cumulative impacts. The groundwater impact should be modeled
F-g-corcenEaton-basis-10 evaluaie fate and wansport in the groundwater aguifer(si and should be
compared against Various performance standards including but not limited to drinking water standards
(40 CFR 141 and 40 CFR 143). Ecology will review modeling assumptions, input parameters, and
results and will provide comments to the Permittees. Ecology comments shall be dispositioned through
the Review Comment Record (RCR) process and will be reflected in further modeling to modify the
IDF ILAW waste acceptance criteria as appropriate.

WAC 173-303-830 Modification Class Class 1 Class ‘1 Class 2 Class 3
Please mark the Modification Class: X

Enter relevant WAC 173-303-830, Appendix | Modification citation number: WAC 173-303-830(3)(d){(i)
Enter wording of WAC 173-303-830, Appendix | Modification citation:
Other modifications: The Permittee requests that the modification be classified and reviewed as a Class 1.

Modification Approved/Concu%es D Denied (state reason below) Rewgwed by Ecology:

Reason for denial:

N Mo strey

G P Davis Date
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Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part
integrated Disposal Facility Part l1l, Operating Unit 11

Description of Modification:
Chapter 5.0, §5.5.1.2:

5.5.1.2 Monitoring Parameters

The parameters to be routinely monitored are listed in Table 5.2. These parameters include the indicator parameters and
supplemental parameters.

The indicator parameters will be used to monitor for hazardous constituents reaching the groundwater as a result of IDF
operations. Onlv the indicator parameters are subject to the statistical methods described in Section 5.5.4.7. Total
organic carbor: znd total organic halides are indicator parameters selected to monitor impacts of RCI\A reculate
organic constituents on the groundwater quality. Specific conductance is selected as an indicator parameter to monitor
impacts of metals and anions on croundwater quality. pH is o general indicator of groundwater guality. Specific
conductance and pH are measured in the field at the time of sampling. Chromium is included as an indicator parameter
because hexavalent chromium is one of the more mobile of the reguiated merals 1o be disposed of at the IDF anc shouid
be one of the {irst constituents to enter groundwater if the ezuldled tacility impacts groundwater.

Anaivses of alkalinity. anions. and metals are to provide supplemental data on general groundwater chemistry beneath
the IDF. This information aids data interpretation and quality control. Supplemental parameters will not be used in
statistical evaluations. Turbidity is analvzed at the well just before sampling and provides an indication of the
groundwater condition at the ume of sampling.

For the first vear of monitoring. all parameters listed in Table 3.2 will be monitored twice each quarter to getermine
background concentrations. Afier the first vear. indicator and supplememal parameters will be monitored semi-

annualiy. in addidon. field measurements of temperature and turbidity will be made at each sampling event.

During the {irst sampling event at each well for the first vear of monitoring. samples will be collected for anaivsis of the
indicator parameters. the supplemental parameters. and the Appendix IX constituents (40 CFR 264) included in IDF
Part A Form. After the first sampling event. samples will be coliected for analysis of indicator parameters and
supplemental parameters only.

After the first vear of sampling. if an indicator parameter suggests there is an impact to groundwater. additional samples
will be collected 1o verify the initial results. 1f a statistically significant increase in any indicator parameter is
confirmed. analyses will be made for the regulated parameters in IDF Part A Form.

2 ndicator narameters in April 2006 and for the complete
fanuary 2007 Senti mz 1ual m(m!mm‘: Bas continued smee that ume with the collecuon of

CanTiag

Montoring for \%in“ condivons was completed
Appendix 1N

independen:

cach ve-Actve e sampiime will o contnue atthe IDF

it the ‘ms:imc. When the 1DF becomes operanonal, sampline vl revert o

collecuon ol one sample cach vour 1o mu
four independen: samples collecied each semiannual period.

WAC 173-303-830 Modification Ciass Class 1 Class 1 Class 2 Class 3

Piease mark the Modification Class: X

Enter relevant WAC 173-303-830, Appendix | Modification citation number: C.2.

Enter wording of WAC 173-303-830, Appendix [ Modification citation:

C.2. Ground Water Protection, Changes in ground water sampling or analysis procedures or monitoring scheduile, with prior
approval of the director

Modification Approved/Concuﬁ@V& D Denied (state reason below) _Reviewegd by Ecology:

Y
Reason for denial: ) // / / ’
- ¢/ - ////") QC o) {‘/\7/__‘57"7L;;

G. P Davis Date
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Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part
integrated Disposal Facility Part 11, Operating Unit 11

Description of Modification:

Chapter 5.0, §5.5.4.5.1:

5.5.4.5.1 Sampling Frequency

Under final status regulations, the default sampling procedure states that a sequence of at least four samples from each
well (background and compliance wells) must be collected at least semiannually during detection monitoring at an
interval that ensures, to the greatest extent technically feasible, that an independent sample is obtained

[40 CFR 264.97(g)(1) and (2), WAC 173-303-645 (8)(g)(i) and (ii), and (9)(d)].

The default sampling procedures are adopted for the IDF Active life as follows: four independent samples from each
groundwater monitoring well will be sampled for the indicator parameters (Table 5.2) semiannually during the active
life of the regulated unit (including the closure period), one per month for four consecutive months followed by two
months of non-sampling. The mean of the measurements from the downgradient wells will be compared semiannually
to the mean of the distribution of the background data using ANOVA.

sampies each serytanpual period. During the Pre-Active npiine will conunue arthe IDF with i
one sample each vear to maintain the baseline, During Acuive lite. sumpiine will revert 1o four indenenden: s
collected each semiannual period described above,

1<, 54

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix | Modification citation number: C.2.

Enter wording of WAC 173-303-830, Appendix | Modification citation:

C.2. Ground Water Protection, Changes in ground water sampling or analysis procedures or monitoring scheduie, with prior
approval of the director

Modification Approved/ConcuC@Rﬁs D Denied (state reason below) Reviewed by Ecology:

Reason for denial: /Q/ :7 / //I . . e
e x/ // fi/ oL 5/“/5 v

P
G. P Davis Date
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Part lll, OU-11, Integrated Disposal Facility

Hanford Facility RCRA Permit Modification
Part Ill, Operating Unit 11
Integrated Disposal Facility

Remove and replace the following sections for Part !ll, Operating Unit 11:
e Part lll, OU-11, Permit Conditions dated December 31, 2008 with Permit Conditions dated june 30, 2010
e Partlll, OU-11, Chapter 5.0, Groundwater Monitoring
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Class 1 Modification WA7 89000 8967, Part Il Operating Unit 11
June 30, 2010 Integrated Disposal Facility

PART lll, OPERATING UNIT 11 UNIT-SPECIFIC CONDITIONS
INTEGRATED DISPOSAL FACILITY

This document sets forth the operating conditions for the Integrated Disposal Facility (IDF).
.11.A COMPLIANCE WITH APPROVED PERMIT

The Permittees shall comply with all requirements set forth in the Integrated Disposal Facility (IDF)
Permit conditions, the Appendices specified in Permit Condition III.11.A and the Amendments specified
in Permit Conditions I11.11.B through II1.11.1. All subsections, figures, and tables included in these
portions are enforceable unless stated otherwise:

OPERATING UNIT 11:
Chapter 1.0 Part A Form, dated October 1, 2008
Chapter 3.0 Waste Analysis Plan, dated April 9. 2006

Chapter 4.0 Process Information, dated December 31, 2008

Appendix 4A  Design Report (as applicable to critical systems), dated March 31. 2008
Appendix 4B Construction Quality Assurance Plan, dated April 9, 2006

Appendix 4C  Response Action Plan, dated April 9, 2006

Appendix 4D Technical specifications document (RPP-18-489 Rev 0). dated December 31, 2006
Chapter 5.0 Ground Water Monitoring, dated June 30, 2010

Chapter 6.0 Procedure to Prevent Hazards dated December 31, 2008

Addendum J.1 Contingency Plan — Pre-Active Life. dated December 31. 2008
Addendum J.2 Contingency Plan — Active Life, dated December 31. 2008

Chapter 8.0 Personnel Training, dated November 21, 2007

Chapter 11.0 Closure and Post Closure Requirements, dated December 31, 2008

General and Standard Hanford Facility RCRA Permit, WA7 89000 8967 (Permit) conditions (Part I and
Part II Conditions) applicable to the IDF are identified in Permit Attachment 3 (Permit Applicability
Matrix).

ii.11.B AMENDMENTS TO THE APPROVED PERMIT

1.11.B.1 Portions of Permit Attachment 4, Hanford Emergency Management Plan that are not
made enforceable by inclusion in the applicability matrix for that document. are not made
enforceable by reference in this document.

[11.11.B.2 Permittees must comply with all applicable portions of the Permit. The facility and unit-
specific recordkeeping requirements are distinguished in the General Information Portion
of the Permit, and are tied to the Permit conditions.

M.11.B.3 The scope of this Permit is restricted to the landfill construction and operation as
necessary to dispose of: 1) immobilized low activity waste from the WTP, and 2) the
Demonstration Bulk Vitrification System and IDF operational waste as identified in
Chapter 4.0. Future expansion of the RCRA trench. or disposal of other wastes not
specified in this Permit. is prohibited unless authorized via modification of this Permit.

10of 12
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Class 1 Modification WA7 83000 8967, Part lll Operating Unit 11

June 30, 2010

I11.11.B.4

I1.11.B.5
I.11.B.5.a

II1.11.B.5.a.1

I

HI.11.B.5.a2

II.11.B.5b

MM.11.B.3c
Im.11.B.5.d
II.11.B.5e

7

HI.11.B.3e.l

II.11.B.5.

tn
(99
g

I1.11.B.5.e.

(98]

II1.11.B.5e4

J

I1.11.B.5.e.5
IML.11.B.3.e.6

Integrated Disposal Facility

In accordance with WAC 173-302-806(11)(d). this Permit shall be reviewed every five
(5) vears after the effective date and modified. as necessary. in accordance with
WAC T73-303-830(3).

Inspection Requirements — Pre-Active Life Period and Active Life Period

The Permittees will conduct inspections of the IDF according to the following
requirements:

Prior to the start of the active life of the IDF as defined in WAC [ 73-303-0140:. according
to Chapter 6.0, Table 6.2,

Following the start of the active life of the IDF as defined in W A7 [ 73-305-0640,
according to Chapter 6.0. Tabie 6.2A.

The Permittees will remedy anv probiems reveaiced by inspections conducted pursuant 10
Permit Conditon [1.11.B.5.a on a schedule which prevents hazards to the public health
and the environment and as egreed (6 1n writing. by Ecology. Where a hazard 1§

Reserved
Rainwater Management

Prior to the start of the acuve life of the IDF. the Permittees will manage the discharge of
such water in accordance with the poliution prevention and best management practices
required by State Waste Discharge Permut Number ST <511,

Management of Liquids Collected in the Leachate Coliection and Removal Svstem
(LCRS). Leak Detection Svstem (LI2S). and Secondary Leak Detecuion Svstem (SLDS)
prior to the start of the active life of the IDF.

Permittees shall manage the liquid in the LCRS system in a manner that does not allow
the fluid head to exceed 30.5 cm above the flat 50-foot by 50-foot LCRS sump HDPE
bottom liner. and the LCRS sump trough. except for storms that exceed the 235-vear.
24-hour storm event [(WAC 175-302-005(2)(h)(11)(B). Liquid with a depth greater than
30.5 cm above the LCRS liner will be removed at the earliest practicable time after
detection (not to exceed 3 working davs).

Accumulated fiquid of pumpable quantities in the LDS and SLDS will be managed in a
manner that does not allow the fluid head to exceed 30.5 cm above the LDS liner or
SLDS liner [ A7 72-303-0032) (1 C)iil)]. Liguid with a depth greater than 30.5
cm above a liner will be removed at the earliest practicable ume after detection (not to
exceed 5 working days).

The Permittees will use a flow meter to check if the amount of actual liquid pumped
corresponds to the amount accumulated in the leachate collection tank to verify the
proper function of the leachate collection and removal sump pumps with each use. The
Permittees will document in the IDF portion of the facility operating record appropriate
quality assurance-quality control requirements for seiection and operation of the flow
meter based on the required verification. In addition, the Permittees will evaluate the
leachate transfer lines for freeze and thaw damage when ambient conditions may cause
such damage to occur. The Permitiees will document the methods and criteria used for
purposes of this evaluation. along with an appropriate justification.

The Permittee will inspect for liquids after significant rainfall events.

The Permittee will annually verifv monitoring gauges and instruments are in current
calibration: calibration will be performed annualiv or more frequently at intervals
suggested by the manufacturer (refer to Chapter 4.0. §4.3.7.4)

2of 12
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Class 1 Modification WA7 83000 8967, Part lll Operating Unit 11
June 30, 2010 integrated Disposal Facility

ImM.11.B.5.f The Permittees will monitor liquids in the Leachate Collection and Removal System and
Leak Detection System to ensure the action leakage rate (Chapter 4.0, Appendix 4A) is
not exceeded. The Leachate Collection and Removal System will be inspected per
Permit Condition IT1.11.B.5.c.

OI.11.B.5.g Soil Stabilization

Prior to the first placement of waste in the IDF, the Permittee will apply soil stabilization
materials as needed to prevent soil erosion in and around the landfill.

l.11.C DESIGN REQUIREMENTS

Im.11.C.1 IDF is designed in accordance with WAC 173-303-665 and WAC 173-303-640 as
described in Chapter 4.0. Design changes impacting IDF critical systems shall be
performed in accordance with Permit Conditions II1.11.D.1.d.i and H1.11.D.1.d.ii.

n.11.C.1.a IDF Critical Systems include the following: The leachate coliection and removal system
(LCRS), leachate collection tank (LCT), leak detection system (LDS), liner system (LS),
and closure cap. H-2 Drawings for the LCRS, LCT, LDS, and LS are identified in
Appendix 4A, Section 3 of this Permit. Drawings for the closure cap will be provided
pursuant to Permit Condition II1.11.C.1.b.

The Permittees shall construct and operate the IDF in accordance with all specifications
contained in RPP-18489 Rev 0. Critical systems, as defined in the definitions section of
the Site-Wide RCRA Permit, are identified in Appendix 4A, Section 1 of this Permit.

HLi1.C.1b Landfill Cap

At final closure of the landfill, the Permittees shall cover the landfill with a final cover
{closure cap) designed and constructed [WAC 173-303-665(6), WAL 173-303-806(4)(h)]
to: Provide long-term minimization of migration of liquids through the closed landfill;
Function with minimum maintenance; Promote drainage and minimize erosion or
abrasion of the cover; Accommodate settling and subsidence so that the cover's integrity
is maintained; and have a permeability less than or equal to the permeability of any
bottom liner system or natural sub soils present.

Im.11.C.1.c Compliance Schedule

Proposed conceptualized final cover design is presented in Chapter 11, Closure and
Financial Assurance. Six months prior to start of construction of IDF landfill final cover
(but no later than 6 months prior to acceptance of the last shipment of waste at the IDF),
the Permittees shall submit IDF landfill final cover design, specifications and CQA plan
to Ecology for review and approval. No construction of the final cover may proceed until
Ecology approval of the final design is given, through a permit modification.

InrLiic.id The Permittees shall notify Ecology at least sixty (60) calendar days prior to the date it
expects to begin closure of the IDF landfill in accordance with WAC 173-303-610(c).

IM.11.C2 Design Reports
m.11.C2a New Tank Design Assessment Report

Permittees shall generate a written report in accordance with WAC 172-303-640(3)(a),
providing the results of the leachate collection tank system design assessment. The report
shall be reviewed and certified by an Independent Qualified Registered Professional
Engineer (IQRPE)' in accordance with WAC-173-303-810(13)(a).

3of12
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Class 1 Modification WA7 83000 8967, Part Iil Operating Unit 11

June 30, 2010

HL.11.C.2hb

.11.b
n1.11.p.]
ni11.D.j.a

HL11.D.1b

HI.11.D.1.b.1

1.11.D.1.c

nri1.p.ld

n.i1.D.1.d.1

Integrated Disposal Faciiity

[1] "Independent qualified registered professional engineer," as used here and elsewhere
with respect to Operating Unit 11, means a person who is licensed by the state of
Washington, or a state which has reciprocity with the state of Washington as defined in
RCW 18.43.100. and who is not an employee of the owner or operator of the facility for
which construction or modification certification is required. A qualified professional
engineer is an engineer with expertise in the specific area for which a certification is
given.

Compliance Schedule

Permittees shall submit the leachate collection tank design assessment report to Ecology
along with the IQRPE certification. prior to construction of any part of the tank svstem
inciuding ancillary equipment.

CORNSTRUCTION REQUIRZMENTS
Construcuon Juality Assurance

Ecology shall provide field oversight during construction of critical svstems. In cases
where an Engineering Change Notice (ECN) and/or Non Conformance Report (NCR) are
required. Ecology and the Permittees shali follow steps for processing changes to the
approved design per Permit Conditions II1.11.D.1.d.i and TTL11.D.1.d.i1.

Permittees shall implement the Construction Qualitv Assurance Plan (CQA plan)
(Appendix 4B of the permit) during construction of IDF.

The Permittees wili not receive waste in the IDF until the owner or operator has
submitied to £cology by centified mail or hanc Geiivery a certification signed by the CQA
officer thar the approved COA plan has been successfully carried out and tha: the unit
meets the requirements of ¥ AC § 75-315-565(2)(h) or (j): and the procedure in

WAC TTA-A05-0 00T 4)0a) has been completed. Documentation supporting the CQA

officer's certification shall be furnished to Ecology upon request.

Construction inspection reports

Permittees shall submit a report documenting the results of the leachate tank installation
inspection. This report must be prepared by an independent. qualified installation
inspector or a professional independent, qualified. registered, professional engineer either
of whom is trained and experienced in the proper installation of tank systems or
components. The Permittees will remedy all discrepancies before the tank svstem is
placed in use. This report shall be submitted to Ecology 90 days prior to IDF operation
and be included in the [DF Operating Record. [WAC [ 72-303-640(3)(0)].

ECN/NCR Process for Critical Systems

Portions of the following conditions for processing engineering change notices and
non-conformance reporting were extracted from and supersede Site Wide General Permit
Condition II.L.

Engineering Change Notice for Critical Sysiems

During construction of the IDF. the Permittees shall formally document changes to the
approved designs, plans, and specifications. identified in Appendices 4A, 4B, 4C. and 4D
of this permit, with an Engineering Change Notice (ECN). The Permittees shall maintain
all ECNs in the IDF unit-specific Operating Record and shall make them available to
Ecology upon request or during the course of an inspection. The Permittees shall provide
to Ecology copies of proposed ECNs affecting any critical system within five (5) working
days of initiating the ECN. ldentification of critical systems is included in Permit
Condition III.11.C.1 and Appendix 4A of this permit. Within five (5) working days.

4 of 12
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Class 1 Modification WA7 89000 8967, Part Il Operating Unit 11
June 30, 2010 Iintegrated Disposal Facility

Ecology will review a proposed ECN modifying a critical system and inform the
Permittees whether the proposed ECN, when issued, will require a Class 1, 2, or 3 Permit
modification.

1I1.11.D.1.d.2 Non-conformance Reporting for Critical Systems

[I1.11.D.1.d.2.a2 During construction of the IDF, the Permittees shall formally document with a
Nonconformance Report (NCR), any work completed which does not meet or exceed the
standards of the approved design, plans and specifications, identified in Appendices 4A,
4B, 4C and 4D of this Permit. The Permittees shall maintain all NCRs in the IDF unit-
specific Operating Record and shall make them available to Ecology upon request, or
during the course of an inspection.

[I1.11.D.1.d.2.b The Permittees shall provide copies of NCRs affecting any critical or regulated system to
Ecology within five (5) working days after identification of the nonconformance.
Identification of critical systems is included in Permit Condition I11.11.C.1 and
Appendix 4A of this permit. Ecology will review a NCR affecting a critical system and
notify the Permittees within five (5) working days, in writing, whether a Permit
modification is required for any nonconformance, and whether prior approval 1s required
from Ecology before work proceeds, which affects the nonconforming item.

II.11.D.1.d.2.c As-Built Drawings

Upon completing construction of IDF. the Permittees shall produce as-built drawings of
the project. which incorporate the design and construction modifications resulting from
all project ECNs and NCRs, as well as modifications made pursuant to

WAC 173.305-520. The Permittees shall place the drawings into the Operating Record
within twelve (12) months of completing construction.

II1.11.D.2 The Permittees shall not reduce the minimum frequency of destructive testing less than
one test per 500 feet of seam, without prior approval in writing from Ecology
.11.E GROUND WATER AND GROUND WATER MONITORING

Ground water shall be monitored in accordance with WAC 173-303 and the provisions
contained in the Ecology-approved facility ground water monitoring plan (Chapter 5.0).
All wells used to monitor the ground water beneath the unit shall be constructed in
accordance with the provisions of WAC 173-160.

IIL.11.E.1 Ground Water Monitoring Program

IL.11.E.1.a Prior to initial waste placement in the IDF landfill, the Permittees shall sample all ground
water monitoring wells in the IDF network twice quarterly for one first year to determine
baseline conditions. For the first sampling event (and only the first), samples for each
well will include all constituents in 40 CFR 264 Appendix IX. Thereafter, sampling will
include only those constituents as specified in Chapter 5.0, Table 5-2: chromium (filtered
and unfiltered the first year to compare results), specific conductance, TOC, TOX, and
pH. Other constituents to be monitored but not statistically compared include alkalinity,
anions, ICP metals, and turbtdity. These will provide important information on
hydrogeologic characteristics of the aquifer and may provide indications of encroaching
contaminants from other facilities not associated with IDF.

50f12
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Class 1 Modification WA7 89000 8967, Part lll Operating Unit 11

June 30, 2010
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Integrated Disposal Facility

After the baseline monitoring is completed. and data 1s analyzed, the Permittees and
Ecology shall assess revisions to Chapter 3.0. Table 5-2. Subsequent samples will be
collected annually and will include constituents listed in Table 5-2 as approved by
Ecology. All data analysis will employ Ecology approved statistical methods pursuant to
WAC 172-303-645. Changes to Chapter 5.0 will be subject 1o the permit modification
procedures under W AC 173-303-83().

All constituents used as tracers to assess performance of the facility through computer
modeling should be sampled at least annually to validate modeling results. Groundwater
monitoring data and analvtes to be monttored will be reviewed periodically as defined in
Chapter 5.0 of this Permit.

Upen Ecology approval of the leachate monitoring plan. leachate monitoring and
groundwater monitoring activities should be coordinated as approved by Ecology 1o form
an etiectuve and efficient means of monitoring the performance of the IDF faciiny,

Groundwater monitoring data shall be reported o Ecoiery annually by July 30,

LEACHATE COLLECTION COMPONENT MANAGEMENT

1

Permitiees shall design. construct, and operate all leachate collection systems 1o minimize
clogging during the actuive life and post ciosure period

Leachate Coliection and Removal System (LCRS)

At least 120 davs prior to initial waste placement 1n the IDF. the Permittees shall submit a
Leachate monitoring plan o Ecoiogy for review. approval. and incorporation into the
permit. Uporn approval by Ecology. this plan will be mcorporated into the Permit as a
class |" mocificauon. The Permittees shall not aceept waste into the 1DEF unul the
requirements of the leachate monitoring pian have been incorporated into this nermit.

Leachate in the LCRS (primary sump) shall be sampled and analyzed monthly for the
first vear of operation of the facility and quarterly thereafter (pursuant to

WAL TTR-303-204). Additionally. leachate shall be sampled and analvzed to meet waste
acceptance criteria at the receiving treatment storage and disposal facility.

Permittees shall manage the leachate in the LCRS system in a manner that does not allow
the fluid head to exceed 30.5 cm above the flat S0-foot by 50-foot LCRS sump HDPE
bottom liner except for rare storm events as discussed in Chapter 4.0. §4.3.6.1 and the
LCRS sump trough [(W AL 173-203-005(2)(h)(11)(B). Liquid with a depth greater than
30.5 cm above the SLDS liner will be removed at the earliest practicable ime after
detection (not to exceed 5 working davs).

After initial waste placement, Permittees shall manage all leachate from the permitted
cell as dangerous waste (designated with Dangerous Waste Number F039) in accordance
with W AC }

Monitoring and Management of Leak Detection System (LDS/ secondary sump)

Permittees shall manage the leachate in the LDS system in a manner that does not allow

ol

the fluid head to exceed 30.5 cm above the LDS liner (WAL 172-205-605(2)(h){(11)(B).

Permittees shall monitor and record ieachate removal for comparison to the Action
Leakage Rate (ALR) as described in Appendix 4C. Response Action Plan. If the leachate
flow rate in the LDS exceeds the ALR. the Permittees shall implement the Ecology
approved response action plan (Appendix 4C).

Leachate from the LDS (secondary sump) shall be sampled semi-annually if a pumpable
quantity of leachate is available for samplin
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Im.11.F2.d Accumulated liquid of pumpable quantities in the LDS will be managed in a manner that
does not allow the fluid head to exceed 30.5 cm above the LDS liner
[WAC 173-303-665(2)(h)(1)(C)(1i1)]. Liquid with a depth greater than 30.5 cm above the
LDS liner will be removed at the earliest practicable time after detection (not to exceed
5 working days).

II1.11.F.3 Monitoring and Management of the Secondary Leak Detection System (SLDS)

HI.11.F3.a At least 180 days prior to initial waste placement, the, the Permittees shall submit to
Ecology for approval a sub-surface liquids monitoring and operations plan (SLMOP) for
the SLDS 1o include the following: monitoring frequency, pressure transducer
configuration, liquid collection and storage processes, sampling and analysis and
response actions. The SLMOP shall be approved by Ecology prior to placement of waste
in the IDF, and incorporated into the Permit as a Class 1’ modification.

m.i1.F.3b Permittees shall monitor and manage the SLDS (tertiary sump) pursuant to the approved
sub-surface liquids monitoring and operations plan.

IL11.F3.¢c Accumulated liquid of pumpable quantities in the SLDS will be managed in a manner
that does not allow the fluid head to exceed 30.5 cm above the SLDS liner
WAL 173-303-005(2)(h)(D)(O)(it)]. Liquid with a depth greater than 30.5 cm above the
SLDS liner will be removed at the earliest practicable time after detection (not to exceed
5 working days).

mL.11.F.3.d After initial waste placement, Permittees shall manage all leachate from the permitied
cell as dangerous waste in accordance with WAC 173-303,

.11.G CONSTRUCTION WATER MANAGEMENT

.11.G.1 During construction. it is anticipated that liquids will accumulate on top of all iiners and

sumps. Permittees shall manage the construction wastewater in accordance with State
Waste Discharge Permit ST 4511.

Im.11.G.2 Liquid accumulation within the LCRS, LDS, and SLDS prior to initial waste placement
will be considered construction wastewater (i.e., not leachate).

.11.H LANDFILL LINER INTEGRITY MANAGEMENT & LANDFILL OPERATIONS

IL11.H.1 Permittees shall design, construct, and operate the landfill in a manner to protect the

liners from becoming damaged. Temperature: Waste packages with elevated
temperatures shall be evaluated and managed in a manner to maintain the primary (upper)
liner below the design basis temperature for the liner (e.g.,160 F). Weight: Waste, fill
material and closure cover shall be placed in a manner that does not exceed the allowable
load bearing capacity of the liner (weight per area 13,000 Ib/ft"). Puncture: At least

3 feet of clean backfill material shall be placed as an operations layer over the leachate
collection and removal system to protect the system from puncture damage.

H1.11.H.1.a All equipment used for construction and operations inside of the IDF shall meet the
weight limitation as specified in Permit Condition IILH.1. Only equipment that can be
adequately supported by the operations layer as specified in Permit Condition III.H.1
(e.g., will not have the potential to puncture the liner) shall be used inside of the IDF. All
equipment used for construction and operations outside of the IDF shall not damage the
berms. Changes to any equipment will follow the process established by condition II.R
of the site wide permit. Within 120 days from the effective date for the permit, a process
for demonstrating compliance with this condition shall be submitted for review by
Ecology. This process will be incorporated into appropriate IDF operating procedures
prior to IDF operations.
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The Permittees shall construct berms and ditches to prevent run-on and run-off in
accordance with the requirements of Section 4.3.8 of this permit. Before the first
placement of waste in the IDF, the Permittees shall submit to Ecology a final grading and
topographical map on a scale sufficient to identify berms and ditches used to control run-
on and run-off. Upon approval, Ecology will incorporate these maps into the permit as a
Class 1' modification. :

The Permittees shall operate the RCRA IDF Cell (Celll) in accordance with
WAC 172-302-665(2) and the operating practices described in Chapters 3.0, 4.¢. 6.0, 7.0.
8.0 and Appendix 4A. §1, subsection 7. except as otherwise specified in this Permit.

The Permittees shall maintain a permanent and accurate record of the three-dimensional
lecation of each waste tvpe. based on grid coordinates. within the RCRA IDF Ceil (Celll
i accordance with W AC 175

TELRGRACA(S).
WASTE ACCEPTANCE CRITERIA

Thz onhv acceptable waste form approved for disposal at the RCRA cell of IDF are IDF
operational waste. Immobilized Low Activity Waste (ILAW) in ¢lass form from the
Waste Treatment Plant (WTP) Low Acuvity Waste (LAW) Virificauion {aciiity and
ILAW from the Bulk Viwification Research Demonstration and Development faciiity cup
to 30 boxes). Specifics about waste acceptance criteria for each of these wastes are
detailed below.,

No other waste forms may be disposed at the RCRA cell of IDF unless authorized via a
Final Permit modification decision. Requests for Permit modifications must be
accompanied by an analvsis adequate for Ecology 1o comply with SEPA. as well as by a
risi: assessmeant and groundwater modeling to show the environmental impact. Permit
Condition 111.11.1.3 outlines the process by which waste sources in the IDF are modeied
in an ongoing risk budget and a ground water impact analysis.

Six months prior to IDF operations Permittees shall submit to Ecology for review.
approval. and incorporation into the permit. all waste acceptance criteria to address. at a
minimum. the following: physical/chemical criteria, liquids and liquid containing waste.
land disposal restriction treatment standards and prohibitions. compatibility of waste with
liner, gas generation, packaging. handling of packages. minimization of subsidence.

All containers’packages shall meet void space requirements pursuant to
WAL T73-365-505(12),

Compliance Schedule

Six months prior to IDF operations, the Permittees shall submit to Ecology for review.,
approval. and incorporation into the permit any necessary modifications to the IDF Waste
Acceptance Plan (Appendix 3A of the permit application. DOE/RL-2003-12. Rev 1).

ILAW Waste Acceptance Criteria

The only ILAW forms acceptable for disposal at IDF are: (1) approved glass canisters
that are produced in accordance with the terms. conditions. and requirements of the WTP
portion of the Permit. and (2) the 50 bulk vitrification test boxes as specified in the

DBVS test plans.

To assure protection of human health and the environment. it 1s necessary that the
appropriate quality of glass be disposed at IDF. The LDR Treatment Standard for eight
metals (arsenic. barium. cadmium. chromium. lead. mercury. selenium and silver). when
associated with High Level Waste, is HLVIT (40 CFR 268). Because these metals are
constituents in the Hanford Tanks Waste. the LDR standard for ILAW disposed to IDF 1s
HLVIT.
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For any ILAW glass form(s) that DOE intends to dispose of in IDF, DOE will provide to
Ecology for review, an ILAW Waste Form Technical Requirements Document
(IWTRD). The IWTRD will contain:

WTP ILAW Waste Acceptance Criteria

A description of each specific glass formulation that DOE intends to use including a basis
for why each specific formulation is proposed for use, which specific tank wastes the
glass formulation is proposed for use with, the characteristics of the glass that are key to
satisfactory performance (e.g., VHT. PCT, and TCLP and/or other approved performance
testing methodologies that the parties agree are appropriate and necessary), the range in
key characteristics anticipated if the specific glass formulation is produced on a
production basis with tank waste. and the factors that DOE must protect against in
producing the glass to ensure the intended glass characteristics will exist in the actual
TLAW.

A performance assessment that provides a reasonable basis for assurance that each glass
formulation will, once disposed of in IDF in combination with the other waste volumes
and waste forms planned for disposal at the entire Integrated Disposal Facility. be
adequately protective of human health and the environment: and will not violate or be
projected to violate all applicable state and federal laws. regulations and environmental
standards.

Within 60 days of a request by Ecology. the Permitices shall provide a separate model
run using Ecology’s assumptions and model input.

A description of production processes including management controls and quality
assurance/quality control requirements that assure that glass produced for each
formuiation will perform in a reasonably similar manner to the waste form assumed in the
performance assessment for that formulation.

The Permittees shall update the IWTRD consistent with the above requirements for
review by Ecology consistent with their respective roles and authority as provided under
the TPA. Ecology comments shall be dispositioned through the Review Comment
Record (RCR) process and will be reflected in further modeling to modify the IDF ILAW
waste acceptance criteria (Chapter 3.0, Waste Analysis Plan) as appropriate. The initial
IWTRD shall contain glass formuiation data as required by Permit

Condition III.11.1.2.a.1, and shall be submitted no later than January 2007, or if later than
this date, as agreed to by Ecology. The performance assessment required by Permit
Condition III.11.1.2.a.1i, and the quality assurance/quality control requirements process
required by Permit Condition 111.11.1.2.a.iii shall be submitted for Ecology review as
soon as possible after issuance of the Final Tank Closure and Waste Management EIS
and receipt of underlying codes and data packages, and at least 180 days prior 10 the date
DOE expects to receive waste at IDF. At a minimum, the Permittees shall submit
updates to the IWTRD to Ecology every five years or more frequently if either of the
following conditions exists:

o The Permittees submits a permit modification request allowing additional waste
forms to be disposed of at IDF,

o The WTP or other vitrification facility change their glass formulations from those
previously included in the IWTRD.

The Permittees shall not dispose of any WTP ILAW not described and evaluated in the
IWTRD.
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ILAW Waste Acceptance Criteria Verification

Six months prior to disposing of TLAW in the IDF. the Permittees will submit an ILAW
verification plan to Ecology for review and approval. This plan will be coordinated with
WTP, Ecology, and the Permittees personnel. This plan will outline the specifics of
verifving ILAW waste acceptance through WTP operating parameters. and/or glass
sampling. The Plan will include physical sampling requirements for batches. glass
formulations. and/or feed envelopes.

Demonstration Bulk Vitrification System (DBVS) Bulk Vitrification Waste Acceptance
Criteria

Bulk Vitrification waste forms that are accentable 1o be disposed of at IDF are up 10
SC boxezs of viurified glass produced pursuant 1o the DBVS RD&D Permut fron
processing Hantord Tank S-109 tani: wuste,

If Bulk: Viurification is selected as a techinology to supplement the Waste Treatment Plant.
the IDF portion of the Permit will need to be modified to accept Bulk Vimificauon Fuli
Scale production waste forms. This modification will need 1o be accompanied by
appropriate TPA changes (per M-062 requirements) and adequate risk assessment
information sufficient for the Deparunent of Ecology 1o meet its SEP A obligauons.

DBVS Waste Acceptance Verification will occur on 100%: of the waste packages.
Pursuant 1o the DBVS RD&D Permit. a detailed campaign test report will be produced
and submitied to Ecology detailing results of all westing performed on each waste package
that 1s proauced. 1D¥ personnei shall review these reports 1o verify that the waste
packages meet IDF Waste Acceprance Criteria.

The Permitiees shali not dispose of any waste forms that do not compiv with ail
appropriate and applicable wreatment standards. inciuding all appiicabie Zand Disposa!
Restricuons (LDR).

Modeling — Risk Budget Tool

The Permittees must create and maintain a modeling - risk budget tool, which models the
future impacts of the planned IDF waste forms (including input from analvses performed
as specified 1n Permit Conditions I11.11.1.2.a through 111.11.1.2.a.11) and their impact to
underlying vadose and ground water. This software tool will be submitted for Ecology
review as soon as possible after issuance of Final Tank Closure and Waste Management
EIS and receipt of undertving codes and data packages. and at least 180 davs prior to the
date DOE expects to receive waste at IDF. The risk budget tool shall be updated at least
every 5 years. The model will be updated more frequently if needed. to support permit
modifications or SEPA Threshold Determinations whenever a new waste stream or
significant expansion is being proposed for the IDF. This risk budget ool shall be
conducted in manner that is consistent with state and federal requirements. and represents
a risk analysis of all waste previously disposed of in the entire IDF (both cell 1 and cell 2)
and those wastes expected to be disposed of in the future for the entire IDF 10 determine
cumulative impacts. The groundwater impact should be modeled to evaluate fate and
transport in the groundwater aquifer(s) and should be compared against various
performance standards including but not limited to drinking water standards (- M
and 40 CFR 143). Ecology will review modeling assumptions. input parameters. and
results and will provide comments 10 the Permittees. Ecology comments shall be
dispositioned through the Review Comment Record (RCR) process and will be reflected
in further modeling to modify the IDF ILAW waste acceptance criteria as appropriate.

The modeling-risk budget 1ool will include a sensitivity analysis reflecting parameters
and changes to parameters as requested by Ecology.
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If these modeling efforts indicate results within 75% of a performance standard
[including but not limited to federal drinking water standards (40 CFR 141 and

40 CFR 143)], Ecology and the Permittees will meet to discuss mitigation measures or
modified waste acceptance criteria for specific waste forms.

When considering all the waste forms to be disposed of in IDF, the Permittees shall not
dispose of any waste that will result (through forward looking modeling or in real
groundwater concentrations data) in a violation of any state or federal regulatory limit,
specifically including but not limited to drinking water standards for any constituent as
defined in 40 CFR 141 and 40 CFR 143.

The Permittees shall not dispose of any waste that is not in compliance with state and
federal requirements as identified in Chapter 13.0.

In accordance with DOE's authority under the Atomic Energy Act of 19534, as amended
and other applicable law. prior to dispesing of any mixed immobilized low-activity waste
(ILAW) in the IDF, DOE will certify to the State of Washington that it has determined
that such ILAW is not high-level waste and meets the criteria and requirements outlined
in DOE's consultation with the U.S. Nuclear Regulatory Commission beginning in 1993
(Letter from R.M. Bernero, USNRC to J. Lvtie, USDOE. dated March 2. 1993; Letter
from J. Kinzer. USDOE, to C. J. Paperiello, USNRC. Classification of Hanford Low-
Activity Tank Waste Fraction, dated March 7, 1996; and Letter from C.J. Paperietlo.
USNRC, to J. Kinzer, USDOE, Classification of Hanford Low-Activity Tank Waste
Fraction, dated June 9, 1997). While the requirement to provide such certification 1s an
enforceable obligation of this permit, the provision of such certification does not convey.
or purport to convey. authority to Ecology to regulate the radioactive hazards of the waste
under this permit.

IDF Operational Waste Acceptance Criteria

IDF operational acuivities (including decontamination. cleanup, and maintenance) will
generate a small amount of waste. Waste that can meet IDF waste acceptance without
treatment will be disposed of at the IDF. All other IDF operational waste will be
managed pursuant to WAC 173-303-200.
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5.0 GROUNDWATER MONITORING

The IDF will be an RCRA-compliant landfill (i.e., a double lined trench with leachate collection system).
This chapter describes the groundwater monitoring plan for the IDF and addresses the requirements of
RCRA, as described in 40 CFR 264, Subpart F, by reference of WAC 173-303-645(3). Figure 5.1 shows
the location of the IDF and surrounding groundwater wells in the 200 East Area. This chapter is designed
to meet final status detection-level groundwater monitoring requirements for the IDF. This groundwater
monitoring plan is based on the application of a modified data quality objectives (EPA QA/G-4) process
to a conceptual model, and the most recent evaluations of groundwater hydrology and chemistry at the
site.

This plan describes the characteristics of the waste to be disposed in the IDF and the site geology and
hydrology used to design and operate the monitoring well network and to interpret the groundwater data.
The historic groundwater chemistry from wells near the IDF site is provided. Much of the information
pertaining to waste characterization is taken from HNF-4921 and that pertaining to hydrogeology from
PNNL-11957 PNNL-12257, PNNL-13652, and PNNL-14029,

The plan includes a description of network well iocations, well construction, sample constituents, and
sampling frequency for detection-level groundwater monitoring. Procedures for determination of
compliance point groundwater quality also are included. Finally, this plan provides the basis for rapid
development of a compliance monitoring plan if a validated exceedance of an indicator parameter is

found. This plan controls initial baseline monitoring and subsequent detection level monitoring only for
the IDF.

Source, special nuclear, and byproduct materials as defined by the 4romic Eneray der of 1934, as
amended, are regulated at DOE facilities exclusively by DOE acting pursuant to its AEA authority. These
materials are not subject to regulation by the State of Washington. All information contained herein and
related to, or describing AEA -regulated materials and processes in any manner may not be used to create
conditions or other restrictions set forth in anv permit, license, order, or any other enforceable instrument.
DOE asserts that pursuant to the AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear and by-product matenals at DOE-owned nuclear facilities. Information contained
herein on radionuclides is provided for process description purposes only.

5.1 EXEMPTION FROM GROUNDWATER PROTECTION REQUIREMENT
An exemption is not requested.

5.2 INTERIM STATUS PERIOD GROUNDWATER MONITORING DATA

The IDF will be a new facility constructed in the 200 East Area. Interim status groundwater monitoring is
not applicable.

5.3 AQUIFER IDENTIFICATION
The following sections discuss geology and hydrology.
5.3.1 Geology of the IDF Site

The 200 East Area lies on the Cold Creek bar, a geomorphic remmant of the cataclysmic, glacial related
floods of the Pleistocene Epoch. As the floodwaters raced across the lowlands of the Pasco Basin and
Hanford Site, floodwaters lost energy and began to deposit sand and gravel. The 200 Area Plateau is one
of the most prominent deposits. The 200 Area Plateau lies just southwest of one of the major flood
channels across the Hanford Site that forms the topographic lowland south of Gable Mountain.

Borehole data provide the principal source of geologic, hydrologic, and groundwater information for the
200 East Area and the IDF site. Numerous boreholes (both vadose zone boreholes and groundwater
monitoring wells) have been drilled in the 200 East Area for groundwater monitoring and waste
management studies (Figure 5.1 shows the location of groundwater wells near the IDF site.) However,
data are Iimited within the IDF site primarily because no previous construction or waste disposal activities
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have occurred in this part of the Hanford Facility. Most boreholes in the 200 East Area have been drilled
using the cable tool method and either a hard tool or drive barrel to advance the hole. Some boreholes
have been drilled by rotary and wire line coring methods. More recently. boreholes in the area have been
drilled, and in five cases cored, by percussion hammer methods. Geologic logs are based on examination
of drill core, chips, and cuttings from these boreholes. Chip samples typically are taken at 1.5-meter
intervals and routinely archived at the Hanford Geotechnical Sample Library.

5.3.1.1 Structural Framework

The IDF site will be located south of the Gable Mountain segment of the Umtanum Ridge anticline and
about 3 kilometers north of the axis of the Cold Creek syncline, which controls the structural grain of the
basalt bedrock and the Ringold Formation. The basalt surface and Ringold Formation wend roughly
southeasi-northwest paraliel 1o the major geologic siructures of the sie. As a result. the Ringold
Formaton and the underiving Columbia River Basalt Group gentiv dip 1o the south off the Umtenum
Ridge anticiine into the Cold Creek syncline.

Geolog'c mapping on the Hanforc Site and examination of drill core and borehole cuttings in the area
have not identified any faults in the vicinity of the IDF site (DO RV -0104). The closest known fauits
are along the Umtanum Ridge-Gable Mountain structure north of the disposal site and the Mayv Junction
fault eust of the site (Figure 3.2).

5.3.1.2 Stratigraphy

=
i

The basalt and post-basalt stratigraphy for the IDF site is shown in Figure 3.3. Approximately 137 to 167
meters of suprabasalt sediments overiie the basalt bedrock at the site.

4

Basalt Bedrock. Previous studies (RHO-BWI-ST-14: Reidel and Fecht 1994) have shown that the
voungest fava flows of the Columbia River Basalt Group at the 200 East Area are those of the

10.3 militon vear old Eiephant Mountain Member. This member uncerhies the enure 200 East Area and
surrounding area and forms the base of the suprabasalts aquifer. No erostonal windows in the basalt are
known or suspected to occur in the area of the IDF site.

Ringold Formation. Few borecholes penetrate the entire Ringold Formation at the IDF site so available
data are Iimited. The Ringold Formation reaches a maximum thickness of 95 meters on the west side of
the site and thins eastward. The member of Wooded Island (Figure 5.3) is the only member of the
Ringold Formation in the 200 East Area. The deepest Ringold Formation unit encountered is the lower
gravel. unit A. Lying above unit A is the lower mud unit and overlying the lower mud unit is upper
gravel. unit E. The sand and silt units of the members of Tavlor Flat and Savage Island of the Ringold
Formation are not present at the 1DF site. Unit A and unit E are equivalent to the Pliocene-Miocene
continental conglomerates (Reidel and Fecht 1994). The lower mud unit is equivalent to the
Pliocene-Miocene continental sand. silt, and clay beds (Reidel and Fecht 1994).

Only three boreholes have penetrated unit A in the area of the IDF site. Unit A is 19 meters thick on the
west side of the site and thins to the northeast. Unit A is partly to well cemented conglomerate consisting
of both felsic and basaltic clasts in a sandy matrix and 1s interpreted as a fluvial gravel facies

(Lindsev 1990). There are minor beds of vellow to white interbedded sand and silt. Green colored,
reduced-iron stain is present on some grains and pebbles. Although the entire unit appears to be
cemented, the zone produced abundant high qualirv water in borehole 299-E17-21 (PNNL-11057),

Nineteen meters of the Jower mud unit were encountered in one borehole at the IDF site (PNNL-]11957),
The upper most 1-meter or so consists of a vellow mud to sandv mud. The vellow mud grades downward
into about 10 meters of blue mud. The blue mud. in turn. grades down into 7 meters of brown mud with
organic rich zones and occasional wood fragments. The lower mud unit is absent in the center of the site
(northeast of borehole 299-E24-7 on Figure 5.4).

Unit E 1s described as a sandy gravel to gravelly sand. Unit E is interpreted to consist of as much as
15 meters of conglomerate with scattered large pebbles and cobbies up to 25 centimeters in size in a
sandy matrix. The gravel consists of both felsic and basaltic rocks that are well rounded with a sand
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matrix supporting the cobbles and pebbles. Cementation of this unit ranges from slight to moderate. The
upper contact of unit E is not identified easily at the IDF site. In the western part of the study area,
unconsolidated gravels of the Hanford formation directly overly the Ringold Formation unit E gravels,
making exact placement of the contact difficult. The dominance of basalt and the absence of cementation
in the Hanford formation are the key criteria used to distinguishing these (PNNL-11957). 1In the central
and northeast part of the area, unit E has been eroded completely. Unconsolidated gravels and sands
typical of the Hanford formation replace unit E.

Unconformity at the Top of the Ringold Formation. The surface of the Ringold Formation is irregular
in the area of the IDF site. A northwest-southeast trending erosional channel or trough (the Columbia
River/Missoula flood channel) is centered through the northeast portion of the site. The trough is deepest
near borehole 299-E24-21 in the northern part of the site (PNNL-13652). This trough is interpreted as
part of a larger trough under the 200 East Area resulting from scouring by the Missoula floods. Borehole
206-E17-21, located at the southwest corner of the IDF site, is at the west side of the channel where
approximately 46 meters of Ringold Formation have been removed and replaced by Hanford formation
gravels. Boreholes 299-E17-25 and 299-E17-23, located along the southeastern edge of the Site, are near
the deepest portion of the channel where it is interpreted that almost all of the Ringold Formation has
been eroded. At this location, the water table in the channel is interpreted to be 32 meters above the
basalt, which forms the floor of the channel. The surface of basalt rises to the north where the water table
is approximately 27 meters above the basalt at the northeast corner of the site near borehole 299-E24-21.

Hanford formation. The Hanford formation is as much as 116 meters thick in and around the IDF site.
The Hanford formation thickens in the erosional channel cut into the Ringold Formation and thins to the
southwest along the margin of the channel.

At the IDF site, the Hanford formation consists mainlv of sand dominated facies with lesser amounts of
silt dominated and gravel dominated facies. The Hanford formation has been described as poorly sorted
pebble to boulder gravel and fine- to coarse-grained sand, with lesser amounts of interstitial and
interbedded silt and clay. In previous studies of the site (WHC-MR-0391), the Hanford formation was
described as consisting of three units: an upper and lower gravel facies and a sand facies between the two
gravelly units. The upper gravel dominated facies appears to be thin or absent in the immediate area of
the IDF site (PNNL-12257, PNNL-13652, and PNNL-14029).

The lowermost part of the Hanford formation encountered in boreholes at the IDF site consists of the
gravel-dominated facies. Drill core and cuttings from boreholes 299-E17-21, 299-E17-22, 299-E17-23,
299-E17-25, and 299-E24-21 indicate that the unit is a clast-supported pebble- to cobbie gravel with
minor amounts of sand in the matrix. The cobbles and pebbles almost are exciusively basalt with no
cementation. This unit pinches out west of the IDF site and thickens to the east and northeast

(Figure 5.4). The water table beneath the IDF site is located in the lower gravel unit. The lower gravel
unit is interpreted to be Missoula flood gravels deposited in the erosional channel carved into the
underlying Ringold Formation.

The upper portion of the Hanford formation consists of at least 73 meters of fine- to coarse-grained sand
with minor amounts of silt and clay and some gravelly sands.

Holocene Deposits. Holocene, eolian deposits cover the southern part of the IDF site. Caliche coatings
on the bottom of pebbles and cobbles in drill cores through this unit are typical of Holocene caliche
development in the Columbia Basin. The southern part of the IDF site is capped by a stabilized sand
dune. The eolian unit is composed of fine- to coarse-grained sands with abundant silt, as layers and as
material mixed with the sand.

Clastic Dikes. A clastic dike was encountered in borehole C3828, adjacent to well 299-E17-25, at the
IDF site. Clastic dikes also have been observed in excavations surrounding the site [e.g., US Ecology. the
former Grout area, the 216-BC cribs, the Central Landfill, and the Environmental Restoration Disposal
Facility (BHI-01103)]. In undisturbed areas, such as the IDF site, clastic dikes typically are not observed
because these are covered by windblown sediments. The occurrence of a clastic dike in borehole C3828
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suggests that these probably are present elsewhere in the subsurface at the disposal site. The IDF
excavation will be geologically mapped to document the occurrence of any clastic dikes that may exist at
the site.

5.3.2 Groundwater Hydrology

The unconfined aquifer under the IDF site occurs in the fluvial gravels of the Ringold Formation and
flood deposits of the Hanford formation. The thickness of the aquifer ranges from about 70 meters at the
southwest corner of the site to about 30 meters under the northeast corner of the IDF site. The Elephant
Mountain Member of the Columbia River Basalt Group forms the base of the unconfined aquifer
(Figure 5.4).

The unsaturated zone beneath the land surface at the IDF site is approximately 100 meters thick and
consists of the Hanford formation. The water level in boreholes in and around the site indicawes that the
water tabie is in the lower gravel sequence of the Hanford formation and at an eievation of approximately
123 meters above sea level. The water table 1s nearlv flat beneath the IDF site. Table 3.1 ﬁi\'es water
level information from welis near the site. The locauons of the welis are shown on Figure 3.1. The latest
water tablz map shows less than about 0.1 meter of hydraulic head differential across the IDF Sile
(Figure 5.5}

The Ringeld Formation lower mud unit occurs within the aquifer at the southwest corner of the IDF site
(299-E17-21) but is absent in the central and northern parts of the site (299-E24-7 and 299-E24-21). The
Tower mud unit is known 1o be a confining or partly confining laver at places under the Hanford Site
(PNNL-12201) and this might be the case under the southwest corner of the IDF site. Groundwater
samples were collected and anaivzed from above and below the lower mud unit during drilling of well
209-E17-21. Chemical parameters \pH elecurical conductuvity, and Eh) were different in the two samples
suggesting that the lower mud is at least partiv confimng in the area. No contamination was found above
or below the lower mud. An interpretation of the distribution and thickness of this stratum 1s shown in
Figure 5.4, The surface of the lower mud unit 1s interpreted w0 dip gently 1o the southwest
(PNNL-13630).

Hvdrographs for selected wells near the IDF site are shown in Figure 5.6, Although the water table 1s
extremely flat in the area of the IDF. hvdrographs suggest that groundwater flow has had an easterly
component throughout the 1990s and has not signiﬂcamly changed due to cessation of discharges to the
216-B Pond svstem. Hvdrographs for the older wells (299-E23-1. 299-E23-2_ and 299-E24-7) show two
maxima in the water level. These coincide with the operation of the PUREX Plant. which operated
between 1956 and 1972 and between 1983 and 1988. All the hydrographs show a decline in the water
table during recent years. The rate of decline 1s between 0.18 and 0.22 meter per vear and will take
between 10 and 30 vears to stabilize. The reason for the decline is the cessation of effluent discharge to
the 216-B Pond System. which 1s centered northeast of 200 East Area. Based on hindcast water table
maps (BNWT -B-360). the water table is expected to decline another 2 10 7 meters before reaching
pre-Hanford Site elevations. The cessations of effluent discharge also are responsible for changes in the
direcuion of groundwater flow across much of the 200 East Area.

Groundwater flow beneath the IDF site recently was modeled to be southeasterly (PNNL-13400). This
direction differs from the easterly direction predicted by the analvsis of WHC-SD-WM-RPT-241 and
other earlier reports. The southeasterly flow direction primarily is attributable to inclusion of the highly
permeable Hanford formation sediments in the ancestral Columbia River/Missoula flood channel in the
analysis. A southeasterly flow direction is reflected in the geographic distribution of the regional nitrate
plume and in the distribution of other con@tituems under the south-central 200 East Area (PNNL-14187.
fof2.201"2). Asstated in PNNL-13404 (] o’ 2. 2 o' 2). the water table gradient 1s too low to be used

f01 determining flow direction or flow rala :11 the PUREX Plant cribs immediately east of the IDF site.

Hydraulic conductivity directly beneath the IDF site was estumated from data collected during four siug
tests at well 299-E17-21 and five slug tests of 299-E24-21. The interval tested at 299-E17-21 was the
upper 7.8 m of the unconfined aquifer from 101.3 to 109.1 m depth. That portion of the aquifer s
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Hanford formation gravel from 101.3 to 102.1 m depth and Ringold Formation unit E gravels from 102.1
to 109.1 m depth (PNNL-11957). The interval tested at well 299-E24-21 was entirely in the Hanford
formation gravel sequence between 95.2 and 101.3 m depth. The best fit value to the data from
299-E17-21 indicated a hydraulic conductivity of about 68.6 meters per day (PNNL-11957) and from
299-E24-21 suggested a hydraulic conductivity of 75 meters per day (PNNL-13652).

5.4 CONTAMINANT PLUME DESCRIPTION

Although no groundwater monitoring has been done for the IDF, groundwater monitoring has been done
in support of RCRA permitting activities and in support of other activities in the area. The results of that
monitoring show that a regional nitrate plume exists beneath the IDF site (PNNL-14187, 1 of 2, 2 of 2).
In the south-central 200 East Area, the plume extends in a northwest - southeast direction along the axis
of the Columbia River/Missoula flood channel eroded into the Ringold Formation sediments. The
channel 1s filled with more transmissive Hanford formation sediments.

5.4.1 Groundwater Contamination

Nitrate, associated with past-practice activities in 200 East Aree, is a general groundwater chemistry
parameter and is not a contaminant of concern for the IDF. However. the distribution of existing nitrate
in the groundwater gives an indication of the general groundwater flow direction and the infiuence that
adjacent sites might have on the IDF.

High nitrate concentrations found near liquid waste disposal facilities located outside the IDF site that
received effluent from the PUREX Plant are decreasing steadily with ume. The highest nitrate
concentration found in 2002 was 170,000 ug/L in well 299-E17-9 at the 216-A-36B crib and the crib is
thought to be the source of the nitrate. The drinking water standard for nitrate is 45,000 pg/L (nitrate
ion).

Nitrate in weli 299-E24-18, just inside the east boundarv of the IDF site. decreased from a high of
86.300 pg/L in 1990 to a low of 17.000 ng/L in 1993, reflecting the cessation of PUREX Plant operations
in 1988. Since 1993, nitrate has increased to 48,300 ug/L in 2003 (Figure 5.7). The reason for the
increase is not understood. One possibility is related to changing groundwater flow direction. During
PUREX Plant operations, flow direction was probably to the northwest because of effluent discharges to
the B Pond System and PUREX Plant cribs, and nitrate contamination might have spread to the northwest
during that period. Subsequently, liquid discharges to the B Pond System and PUREX Plant cribs have
ceased and the flow direction in the area of the IDF site apparently has returned to the southeast direction.
With that change, higher levels of nitrate contaminated groundwater might be returning to the area from
the northwest.

Except for an anomalous value of 82,600 ng/L in 1988, nitrate concentration in well 299-E24-7 was
steady and ranged between 12,800 and 35,400 ug/L between 1985 and 1996 when the well was last
sampled (Figure 5.7). The last two measured values from 1995 and 1996 were 26,000 ug/L. Farther
southwest, nitrate detected in 1998 in well 299-E17-21 in Ringold unit E was 23,600 pg/L.

5.4.2 Vadose Zone Contamination

Very little characterization and monitoring of the soil have been done at the IDF site because no major
construction or waste disposal activities have occurred in this part of the Hanford Site. Implementation of
the Integrated Disposal Facility Preoperational Monitoring Plan (RPP-6877) has begun and
characterization activities will occur during the next few years. The Integrated Disposal Facility
Preoperational Monitoring Plan (RPP-6877) has a strong emphasis on vadose zone characterization and
deferred groundwater monitoring to this groundwater monitoring plan. Vadose zone information
resulting from preoperational monitoring will be included, if applicable, in updates to this groundwater
monitoring plan.

The Integrated Disposal Facilitv Preoperational Monitoring Plan (RPP-6877) identified three areas near
the IDF site that might have had an influence on the vadose zone beneath the site. These are the 218-E-1
Burial Ground and an unplanned release associated with the burial ground; the coal ash pile in the
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northwest part of the site; and a transfer line along the northern part of the west boundary of the IDF site
(RPP-6877). Work was outlined in the /nregrated Disposal Facility Preoperational Monitoring Plan to
determine whether these three areas had introduced contamination to the site. Appropriate results from
preoperational monitoring will be incorporated into this groundwater monitoring plan as results become
available and as revisions are needed.

In addition to these facilities. the 216-A-38-1, 216-A-45, and 216-A-10 cribs and the 299-E24-111

The 299-E24-111 injection well never received any waste (DO RL-92-04). The 216-A-45 and the

216-A 10 cribs both received large quantties of liquid waste (DOE RL -92-04). Because these latter two

facilities are more than 200 meters from the IDF site. 1t 1s uniikelv these facilities have affected the soil

beneath t:z IDF site. Data irom the vadese zone in IDF wells drilied along the east side of the site
support this.

5.5 DEIZTECTION MONITORING PROGRAM

Because the IDF has not been construcied. no contaminants have been released to the ground or 1o the
SrouncGy.er.

5.5.1 indicator Parameters, Waste Constituents, Reaction Products to be Monitored
5.5.1.1 Regulated Constituents

The regulated constituents for this groundwater monitoring plan are the constituents identified on the 1DV
Part A Form.

5.5.1.2 Monitoring Parameters

The parameters to be routinely monitored are iisted i Tabie 3.2, Thase parameters include the indicator
paramerers and suppiemental parameters.

The indicator parameters will be used to monitor for hazardous constituents reaching the croundwater as o
result of IDF operations. Only the indicator parameters are subject to the statistical methods described in
Section 5.3.4.7. Total organic carbon and total organic halides are indicator parameters selected to
monitor impacts of RCRA regulated organic constituents on the groundwater quality. Specific
conductarnce is selected as an indicator parameter to monitor impacts of metals and anions on
groundwater quality. pH is a general indicator of groundwater quality. Specific conductance and pH are
measured in the field at the time of sampling. Chromium is included as an indicator parameter because
hexavalent chromium is one of the more mobile of the regulated metals 10 be disposed of at the IDF and
should be one of the first constituents to enter groundwater if the regulated facilitv impacts groundwater.

Analyses of alkalinity. anions. and metals are to provide supplemental data on general groundwater
chemistry beneath the IDF. This information aids data interpretation and quality control. Supplemental
parameters will not be used in statistical evaluations. Turbidity is analvzed at the well just before
sampling and provides an indication of the groundwater condition at the time of sampling.

For the first vear of monitoring. all parameters listed in Table 5.2 will be monitored twice each quarter 1o
determine background concentrations. After the first year. indicator and supplemental parameters will be
monitored semi-annually. In addition, field measurements of temperature and turbidity will be made at
each sampling event.

During the first sampling event at each well for the first vear of monitoring. samples will be collected for
analvsis of the indicator parameters. the supplemental parameters. and the Appendix IX constituents

(40 CFR 264) included in IDF Part A Form. Afier the first sampling event. samples will be collected for
analysis o indicator parameters and supplemental parameters only.

Afier the first vear of sampling. if an indicator parameter suggests there is an impact to groundwater.
additionai samples will be collected to verify the inital results. If a statistically significant increase in anv
indicator parameter is confirmed. analyses will be made for the regulated parameters in IDF Part A Form.
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Monitoring for baseline conditions was completed for the indicator parameters in April 2006 and for the
complete Appendix IX list in January 2007, Semi-annual monitoring has continued since that time with
the collection of four independent samples each semiannual period. During the Pre-Active life, sampling
will continue at the IDF with the collection of one sample each year to maintain the baseline. When the
IDF becomes operational, sampling will revert to four independent samples collected each semiannual
period.

5.5.1.3 Dangerous Waste Characterization

This section describes the waste to be disposed in the IDF and gives background information on how the
constituents of concern (regulated constituents) and indicator parameters were selected.

5.5.1.3.1 Volume of the Waste Package

The IDF will be a single. expandable disposal facilitv constructed to RCRA Subtitle C standards. half of
which is for disposal of mixed waste the other half will be for disposal of low-level waste. Initial capacity
for mixed waste disposal is 82.000 cubic meters of waste with an ultimate capacity of up to 450.000 cubic
meters of waste. Disposal capacity bevond the initial §2.000 cubic meters will require a modification to
the Part B Permit. The mixed waste types to be disposed in the IDF include vitrified LAW from the RPP-
WTP and DBVS. Additionaliy. mixed waste generated by IDF operations will be disposed of in IDF.

The vitrified LAW will be mostly silicate glass monoliths. The RPP-WTP packages nominally measure
approximately 1.22 m diameter by 2.3 m high and the DBVS package nominally measure approximately
2.4 m wide by 3.1 m high by 7.3 mlong. Vitrified LAW will be remote handled.

If other forms of immobilized LAW are considered in the future. this monitoring plan will be amended.

Mixed waste generated through waste operations at IDF will be packaged based on the size of the waste,
with the most common container being galvanized or aluminized 208 liter containers.

5.5.1.3.2 Composition of the Waste Packages

HNF-4921 provides detailed esumates for the inventory of hazardous chemicals in the vitrified LAW feed
and in the vitrified LAW package. The composition of the vitrified LAW package was estimated in
HINF-492] based on

1) the Tank Waste Retrieval System Characterization Program tank-by-tank Best Basis Inventories.
2) the latest U.S. Department of Energy, Office of River Protection (DOE/ORP) guidance,
3) the requirements for waste retrieval and vitrification,

4) available information from waste treatment plant contractors, and (5) proposed operating scenarios
for retrieval of waste from DSTs and SSTs.

5.5.1.4 Behavior of Constituents

Almost all of the regulated constituents for the IDF show some degree of retardation in the vadose zone
and in the saturated zone. Table 5.3 indicates the range of expected behaviors in the subsurface at the
IDF for selected regulated constituents. The constituents in Table 5.3 were selected by comparing the
expected constituents in the vitrified LAW package (from HNF-4921) and the historical inventories of the
Hanford Site low-level burial grounds (from WHC-MR-0008 and WHC-SD-EN-AP-015) to 40 CFR 264
Appendix IX (see IDF Part A Form). The mobilities and solubilities in Table 5.3 give an estimated range
for the properties of the constituents of concern.

5.5.1.5 Detectability

The detection limits in groundwater for each RCRA regulated constituent and the indicator parameters are
given in Table 5.4.
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5.5.2 Groundwater Monitoring Program

The following sections provide a description of wells. equipment decontamination. representative
samples, and monitoring wells that are not upgradient.

5.5.2.1 Description of Wells

The groundwater monitoring well network for the IDF ultimately will have eight wells: three
hydraulically upgradient of the facility and five hydraulically downgradient. The downgradient wells will
be placed to sample groundwater passing the point of compliance. The point of compliance at the IDF
site 1s a plane connecting the groundwater monitoring wells along the southern and eastern sides of the
site in accordance with WAC 172-303-645(6). which states "The point of compliance is a verucal surface
located at ihe hvdraulicallv downgradient limit of the waste management area that exiends down inito the
uppermost aquifer underlving the regulated univ”. The monitoring network: will consist of exisung and
new, downgaradient wells to complete the monitoring network. All wells wili ve ¥ 707 175140
compliant.

Three ungradient wells will be used for the IDF monitoring network. Two of these welis {299-E1&-1 and
209-FE24-21) are exasting wells. Upgradient well 200-E24-21 was installed in March 2001 for
characterization of the IDF site. The well. located ar the northeast corner of the site (Figure 3.8). was
constructed 10 RCRA standards as per WAC 72-160. Well 299-E18-1 was instalied in 1988 as part of
the 2101-M RCRA momitoring network. The well currentiv has 2 10 3 meters of water above the bottom
of the screzned interval.

aaH

The third upgradient well will be @ new well located at the northwest corner of the IDF (Figure 5.8). The
well will be constructed 10 RCRA standard as per V747 T 73-Thand screened art the water wable.

Three of the downgradient wells are existing wells (20051722, 206.E17.22 and 206-E17-25) that were
installec as WAL 1 73-140 compitant wells in 2002, Tneir locavon is shown i Figure 7.5, The
remaining two downgradient wells will be instalied in o sequence coordinated with the 1D operations.

Three phases of trench construction are assumed for the purposes of this monitoring plan. Excavation for
the first phase is scheduled for September 2004 and a new phasc 1s planned for every ten subsequent
vears. Changes in the planned operations of the IDF will be reflected in changes to this groundwater
monitoring plan as needed.

The first new downgradient well will be installed along the eastern side of the facility (Figure 3.8) at least
one vear before the IDF receives waste. The second new downgradient well will be installed along the
southern boundary of the Site at least one vear before the third phase of waste disposal becomes
operational. Both wells will be installed such that at least one vear of background data can be obtained
prior to the associated operational phase becoming active. Figure 3.8 shows the sequence for both
groundwater well construction and waste disposal. The locations of all existing and new welis in the IDF
monitoring network are noted on the figure.

The placement of the wells for the IDF monitoring network was based on professional judgment. The
efficiency of the resulting groundwater monitoring network was evaluated using a simple two
dimensional. horizontal transport model called the monitoring efficiency model (MEMO) (Wiison ot al.
1992). The model estimates the efficiency of a monitoring network at the point of compliance. The
model simulates a contaminant plume originating from a series of grid points within the disposal facility
using the Domenico-Robbins method (Domenico and Robbing, 1985). The model calculates both
advective flow and dispersive flow in two dimensions and determines whether the resulting plume will be
detected by a monitoring well before the plume travels some selected distance bevond the disposal faciliy
boundary. The selected distance is termed the buffer zone. (A longitudinal dispersivity of 93 meters and
horizontal dispersivity of 9.5 meters were used to evaluate the monitoring network in Figure 5.8.)
Outputs from the model are the monitoring efficiency and a map of the disposal facility showing areas
where leaks would not be detected under the given site-specific parameters provided as input to the
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model. Monitoring efficiency is defined as the ratio of the area within a disposal facility from which a
release likely would be detected to the total area of the disposal facility, expressed as a percentage.

The monitoring efficiency calculated by the MEMO model for the proposed monitoring network is 100%
for phase I, 98% for phase II, and 99% for phase 111 (Figure 5.8).

All wells for the IDF site will be constructed to meet WAC 173-160 requirements. The wells will be
protected at the surface with a concrete pad, protective posts, a protective outer casing, and iocking cap.
The casing and screen will be stainless steel, an appropriate filter pack for the screen slot size will be
used, and an annular seal of bentonite and cement will be emplaced. All wells will be screened at the
water table with 10.6 meter long screens, which will accommodate the greatest possible future decrease in
water level. The wells will be developed and dedicated sampling pumps will be installed.

New wells will be surveved with a down hole gyroscope at the time of construction to determine any
deviation from vertical so that corrections can be made to subsequent water level measurements.
Gvroscope surveys will also be conducted on existing wells in the network prior to IDF operations.

5.5.2.2 Equipment Decontamination
Drilling equipment will be decontaminated using high temperature and pressure [82°C (180°F) and

greater than 70.3 kg/em™ (1,000 psi)] washing with an approved cleaning solution. The equipment will be
rinsed with clean water. The procedure is specified in controlled manuals.

Equipment for collecting soil samples during drilling for later chemical analvsis and for measuring the
water table will be decontaminated according to established methods. The methods call for washing
equipment with phosphate free detergent. rinsing three times with reverse osmosis/de-ionized water,
rinsing once with 1M or 10% nitric acid (glass or stainless steel equipment only), rinsing three more times
with reverse osmosis/de-ionized water. and a final rinse with chromatograph grade hexane. Equipment
will be dried for 50 minutes at 100°C (212°F). After drying, equipment will be wrapped in unused
aluminum foil and sealed with tape.

No decontamination of groundwater sampling equipment will be necessary because each well will have a
dedicated pump.

5.5.2.3 Representative Sampies

No groundwater chemistry data specific to the IDF site are available. Sample representativeness will be
addressed after collection of the first year of background data.

5.5.2.4 Locations of Background Groundwater Monitoring Wells that are not Upgradient
All background groundwater monitoring wells at the IDF are located upgradient.
5.5.3 Background Values

Groundwater background (baseline) has not been established for the IDF site. Background data will be
determined before construction of the site using the wells described previously (Section 5.5.2.1) for the
use of upgradient vs. downgradient comparisons (Section 5.5.4.7).

5.5.3.1 Plan for Establishing Groundwater Quality Data

Well location, sampling frequency, sampling quantity, and background values are discussed in the
following sections.

5.5.3.1.1 Well Locations

Groundwater monitoring wells in the IDF monitoring network were described in Section 5.5.2.1 and their
locations are shown on Figure 5.8.
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5.5.3.1.2 Sampling Frequency

Eight background samples will be collected during the first year of monitoring from phase I wells. Two
samples will be collected quarterly for one vear. For the new well needed for phase III operations, two
samples will be collected quarterly for one vear before phase 111 is operational. For all wells. two
independent samples will be collected each quarter, one per month for 2 consecutive months followed by
a month of non-sampling. This sequence will be repeated each quarter during the first year of monitoring.
Section 3.5.3.1.3 provides frequency logic.

5.5.3.1.3 Sampling Quantites
The performance of the statistical method proposed for the IDF 1s evaluated by the following two goals:
o To heve adequate statstucal power 1o detect real conamination when contamination oceurs

o To keep the network wide Type 1 error cacross all constituents and wells being tested) at an
accentablv low ievel tapproxumateiy 5%). [Note that the Type [ error in the detection monitoring
stags eguates 10 the false positive rate. that 1s. the probability that the west will indicate contanunatiorn:
has ozeurred although no contamination has wuly occurred. |

The siatistical power and the nerwork-side 1iise positive rate of a test depend on several faciors. including
the background sampie size. the tvpe of proposed test. and the number of comparisons. All other factors
bewng equal. the larger the sampie size is (i.e.. the number of background samples). the greater the
statisuica. nower 1s. Therefore. as recommended in EPA 330-R-93-003. at least eight independent
samples will be collected from each well for background purposes. This 1s a sufficient number of samples
1o estabiish a reliable background (EPAS30-R-93-003) and meets the regulations in

WAC " 77-503-025(C)id),.

U

5.5.2.7 .4 Background Vaiues

The defauit method of anaivsis oi variance (ANOVA) will be used 10 detzet anyv impact on groundwater

quality at the IDF where the mean of the measurements from compliance (downgradient) wells is
compared to the mean of the distribution of background data from the upgradient wells. The details of the
method are described in Section £.5.4.7.1.

5.5.4 Sampling, Analysis and Statistical Procedures

Sample collection. sample preservation and transfer/shipment. analytical procedures, chain of custody and
additional requirements for compliance point monitoring are discussed in the following sections.

5.5.4.1 Sample Coliection

Groundwater sampling procedures. sample collection documentation, sample preservation and
transfer/shipment. and chain-of-custody requirements are described in subcontractor operating
procedures manuals and in a quality assurance project plan for the Hanford Groundwater Performance
Assessment Project. Quality requirements for sampling activities. including requirements for procedures.
containers. transport. storage. chain of custody. and records requirements. are specified in a statement of
work (SOW) to subcontractors. To ensure that samples of known quality are obtained, the subcontractor
will be required to use contractor controlled procedures based on standard methods for groundwater
sampling whenever possible. The procedures will be reviewed for technical quality and consistency. In
addition. periodic assessments of sample collection activities will be performed to ensure further that
procedures are followed to maintain sample quality and integrity. The following is a brief description of
the sampling requirements.

Samples generally will be collected after three casing volumes of groundwater are withdrawn or after the
field parameters pH. temperature. and specific conductance have stabilized. Field parameters are
measured in a flow through chamber. Turbidity should be equal to or below 5 NTU (nephelomerric
turbidity units) before sample collection if possible. Sample preservatives will be added to the collection
bottles in the laboratory before their use in the ficld. Samples 10 be analvzed for metals will be filtered in
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the field to ensure results represent dissolved metals and do not include particulates (40 CFR 136.3).
Duplicates, trip blanks, and field equipment blanks will be collected as part of the general quality control
program.

Water level measurements will be made each time a well is sampled. Procedures developed in
accordance with the techniques described in American Society for Testing and Materials (ASTM 1988),
Garber and Koopman (1968), and U. S. Geological Survey (1977) will be followed to measure water
levels. Water levels will be measured primarily with laminated steel electrical sounding tapes, although
graduated steel tapes are used occasionally.

5.5.4.2 Sample Preservation and Shipment

Sample preservation will be done in accordance with existing procedures. A chemical preservative label
will be affixed to the sample container listing the specific preservative. The brand name, lot number,
concentration, and date opened of the preservatives will be recorded. A calibrated dispenser or pipetie
will be used to dispense preservatives. Appropriate measures will be taken to eliminate any potential for
Cross contamination.

Sample packaging and transfer/shipping will be done in accordance with subcontract procedures.
Samples will be labeled and sealed with evidence tape, wrapped with bubble wrap, and placed in a
Department of Transportation approved container with coolant (if required). Hazardous samples will
have packaging parameters determined by associated hazards. A chain of custody will accompany all
samples.

5.5.4.3 Analytical Procedures

The methods for analysis of chemical constituents in groundwater will conform to Test Methods for
Evaluating Solid Wastes: Physical/Chemical Methods, 3 Ed. (SW-R46); Methods for Chemical Analvsis
of Water and Wastes (EPA-600/4-76-020) or other EPA methods; and the 4nnual Book of ASTM
Standards (American Society for Testing and Materials, 1986). The methods used to obtain routine data
results are presented in Table 5.4.

5.5.4.3.1 Data Storage and Retrieval

All contract analytical laboratory results will be submitted by the laboratory to be loaded into the Hanford
Environmental Information System (HEIS) database. Most data are received from the laboratory in
electronic form, and will be loaded electronically. Parameters measured in the field will be entered into
HEIS either manually or through electronic transfer. Hard copy data reports are received for records
storage. Data from the HEIS database will be retrieved for data validation. data reduction, and trend
analysis. Copies of supporting analytical data will be sent yearly to Pacific Northwest National
Laboratory (PNNL) for storage.

5.5.4.3.2 Data Verification and Validation

Verification of analytical data provided by the subcontracted laboratory will be performed in accordance
with established procedure. This procedure includes checks for: (1) completeness of hardcopy
deliverable, (2) condition of samples on receipt by the laboratory, (3) problems that arose during the
analysis of the samples, and (4) correct reporting of results. The procedure also describes the actions to
be taken if data are incomplete or deficient.

Verification and validation of groundwater chemistry data will be performed according to established
procedures. Data will be reviewed quarterly to assure the data are complete and representative. The
review will include evaluation of quality control data (e.g., field blanks, duplicates, and laboratory blanks)
and a technical review by a project scientist familiar with the hydrogeology of the site. The technical
review might inciude comparison of recent data to historical trends and comparison of related
constituents. Suspect data will be investigated through the data review process in accordance with
established procedures and will be flagged in the database.

5.11




oo BIEN e R I e S

—
< O

.-4,,4_*“,_‘
Is Lt —

n

17
18

19
20

21

k!

23
24
25
26
27
28
29
30

2
—

(%)
(SN S ]

) L) 1B 1)
[P

9]
>

[US IS
O o

40
41

Class 1 Modification WA7 89000 8967, Part |l Operating Unit 11
June 30, 2010 Integrated Disposal Facility

5.5.4.3.3 Reporting

Groundwater chemistry and water level data will be reviewed after each sampling event and will be
available in the HEIS database. The results of the statistical evaluation and associated information will be
submitted to Ecology quarterly in Hanford Site groundwater monitoring reports.

If statistically. significant evidence of contamination 1s determined (after waste has been introduced to the
facility and after the confirmation re-sampling evaluation process) for one or more of the indicator
parameters at any monitoring well at the compliance point. and if the owner or operator decides not to
make a faise positive claim. the following will be performed.

s Notifv Ecology in writing within 7 days of the finding indicating which chemical parameters or
dangerous waste constituents have shown statistically significant evidence of contamination.

e Detzmine whether dangerous consutuents are present and. 1f so. 1n what concentration.

e  The owner or operator mighi re-sampie within } month and repeat the analvsis for those compounds
dztectad in the above (2., second bullet). The resample gata will be compared with the wgger value.

e Subwmit an application {or a permit modification. if necessary. to sstablish a compliance monitoring
program to Ecology in 90 davs or within the time agreed to in writing by Ecology.

The dangerous constituents detected. either in the initial anaivsis or in the second confirmation analyvsis.
will form the basis for compiiance monitoring,

Y o—

S=30E-05(9) g )vi]. the following will apply.

In case o a false positive claim {as allowed by WAL

e Nourv Ecology in writing within 7 davs of the finding (1.e.. exceedance) and indicate that a {alse
posiive claim will be made.

repor: should demonstrate that ¢ source other than the reguiated unit caused the contamination or that
the contamination resulted from an error in sampling. analysis. evaluation. or natural variation in
groundwater chemistry.

e Submit a report 1o Ecology within 90 davs or within the time agreed 1o in writing by Ecology. This

o  Submit an application for a permit modification. if necessary. to make any appropriate changes to the
detection monitoring program within 90 days or within the time agreed to in writing by Ecology.

o (Continue to monitor in accordance with the detection monitoring program.

» Submit an application for a permit modification. if the detection monitoring program is determined to

no longer satisfv the requirements [of W AC 173-303-645(9)]. to make any appropriate changes to the
program within 90 days or within the time agreed to in writing by Ecology.

5.5.4.4 Chain of Custody

The procedures used for chain-of-custody control of samples are documented in existing manuals. The
procedure requires that each transfer of custody shall be documented by the signatures of the custodian
relinquishing the samples and the custodian receiving the samples. as well as the time and date of transfer.
The laboratory custodian will sign and date the chain-of-custody form upon receipt of the samples at the
laboratory.

5.5.4.5 Additional Requirements for Compliance Point Monitoring

This section describes sampling frequency and determination of groundwater quality for the samples from
the groundwater monitoring network. Compliance data will be compared to baseline data collected from
the upgradient wells and a determination of impacts to groundwater will be made using the proposed
ANOV A method (explained in Section 3.5.4.7.1).
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5.5.4.5.1 Sampling Frequency

Under final status regulations, the default sampling procedure states that a sequence of at least four
samples from each well (background and compliance wells) must be collected at least semiannually
during detection monitoring at an interval that ensures, to the greatest extent technically feasible, that an
independent sample is obtained [40 CFR 264.97(g)(1) and (2), WAC 173-303-645(8)(g)(i) and (ii), and
)]

The default sampling procedures are adopted for the IDF Active life as follows: four independent samples
from each groundwater monitoring well will be sampled for the indicator parameters (Table 5.2)
semiannually during the active life of the regulated unit (including the closure period), one per month for
four consecutive months followed by two months of non-sampling. The mean of the measurements from
the downgradient wells will be compared semiannually to the mean of the distribution of the background
data using ANOVA.

Semi-annual monitoring has been accomplished at the IDF since January 2007 with the collection of four
independent samples each semiannual period. During the Pre-Active life, sampling will continue at the
IDF with the collection of one sample each year to maintain the baseline. During Active life, sampling
will revert to four independent samples collected each semiannual period described above.

5.5.4.5.2 Compliance Point Groundwater Quality Values

The groundwater quality data collected from the groundwater monitoring wells will be compared to the
mean of the background data from upgradient wells for each constituent by ANOVA. If the mean is
calculated from transformed baseline data (logarithmic transformation or nonparametric approach), then
the monitoring data will be transformed accordingly; otherwise, the original monitoring data will be used
in the comparisons.

During detection monitoring, data verification will be applied in case of an initial exceedance. For
ANOVA test, if the test of hypothesis of equal means for all wells fails, post hoc comparisons are needed
to determine which compliance well(s) is (are) contaminated. This will be done by comparing
concentration differences (called contrasts in the ANOVA and multiple comparison framework) between
each compliance well with the background wells (EPA/530-SW-89-026). If the contaminated compliance
well(s) 1s (are) determined by post hoc comparisons, verification sampling will be implemented for the
constituent(s) in question. Verification sampling is needed to determine if the exceedance is an artifact
caused by an error in sampling, analysis, or statistical evaluation or an actual variation in groundwater
chemistry. A collection of at least four measurements from the re-sampled compliance well(s) is required
to perform ANOVA test on comparison with the mean of the background data (EPA/530-R-93-003).
Adequate time should elapse to ensure statistical independence between the original measurements and
the re-sample measurements, which is assured by the sampling frequency proposed in Section 5.5.4.5.1.

The existing nitrate plume beneath the IDF site is described in Section 5.4.1. Nitrate is not included in
IDF Part A Form and, therefore, is not a constituent of concern for the IDF. Existing groundwater
conditions will be monitored by the indicator parameters and supplemental constituents as described in
Section 5.5.1. Specific conductance will respond to nitrate so that any changes in the nitrate
concentration will be reflected by changes in the indicator parameter specific conductance.

Anion analysis is one of the supplemental constituents to be monitored at the IDF site. Anion analysis
will determine the nitrate concentration. Therefore, through comparison of regression lines of specific
conductance and nitrate (Zar. 1999) and/or contaminant source analysis (Gibbons. 1994), it can be
determined whether any change in specific conductance is due to a change in nitrate. If a change in
specific conductance is due to a change in nitrate, then that specific conductance change is not attributed
to the IDF. If, however, a statistically significant change in specific conductance is not attributable to
nitrate, verification sampling will occur as described above.

5.13
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5.5.4.6 Annual Determination

Groundwater flow rate and flow direction at the IDF site will be determined annually for the uppermost
aquifer. Flow rate will be determined by calculation using the groundwater gradient, and the Darcy flow
equation, v, = Kyiy/n., where vy is the horizontal groundwater velocity. K;, is the horizontal hydraulic
conductivity, 1 is the horizontal hydraulic gradient, and n. is the effective porosity. Effective porosities
used at Hanford Site RCRA regulated units are on the order of 0.1 to 0.3 (PNNL-14187,1 0of 2, 2 of 2);
effective porosity might be determined specifically for the IDF from hydrologic tests.

Hydraulic gradients will be determined from measurements of water levels.
5.5.4.7 Statistical Determination

This section describes the method of statistical evaluation and the statistical procedures to indicate
whether dangerous waste or dangerous waste constituents from the IDF might have entered the
groundwater in the uppermost aquifer. These evaluations will be made as soon as practicable afier
validation of the full data set from each sampling event.

The monitoring program periodically will re-evaluate the statistical tests being used. The methods
describec will be reviewed during and after background. data are coliected to ensure the methods are the
most appropriate. considening site conditons,

Ty A

The goal of a RCRA final status detection-monitoring program [WAC 173-302-645(9)] is to monitor for
indicator parameters that provide a reliable indication of the presence of dangerous constituents in
groundwater in the uppermost aquifer beneath the site. This is accomplished by testing for statistically
significam changes in concentrations of indicators in downgradient wells relative 1o baseline vaiues. The
default swatistical method ANOV A is proposed for the detection monitoring program of the IDF. The
proposed statistical method 1s consistent with EPA330-SW-89-026. EPA/530-R-93-003. and

WAC T7TA03.645

The number of tested constituents will be limited to the indicators to maintain a sufficiently low false-
positive rate (EPA/530-R-93-003, page 62; Gibbons 1994, page 16). Verification sampling is an integral
part of the statistical design to lower the overall false-positive rate and determine whether the difference
between background and compliance-point data is an artifact caused by an error in sampling, analysis, or
statistical evaluation (Section 5.5.4.5.2).

5.5.4.7.1 Statistical Procedure

In accordance with WAC 172-303-645(8)(h), acceptable statistical methodology includes analysis of
variance (ANOVA), tolerance intervals, prediction intervals. control charts, test of proportions, or other
statistical methods approved by Ecology. The type of monitoring, the nature of the data, the proportions
of non-detects. and spatial and temporal variations are some of the important factors to be considered in
the selection of appropriate statistical methods. The EPA default method ANOVA will be implemented
for the IDF site to compare the differences of means of the measurements from upgradient and
downgradient wells. The detailed discussions of the ANOVA test can be found in EPA/530-SW-89-026
and statistical textbooks (Gilbert, 1987: Casella and Berger. 1990: Davis, 2002), and can be executed
using commercial statistical software such as SAS or SYSTAT. Under WAC 172-303-645(8)(i)(ii). the
proposed statistical method must comply with the performance standard, that is, for a multiple
comparisons procedure the Type I error level must be no less than 0.05, and maintained at the level of no
less than 0.01 for individual well comparisons. By definition, Type 1 error is the false rejection rate of the
null hypothesis (H,) of the statistical test. In detection or compliance monitoring. the statistical test is
defined as Hy: no release, i.e.. the means of the distributions from upgradient and downgradient wells are
the same, and the alternative (H,) evidence of release. e.g., "clean until proven contaminated”
(EPA/530-R-93-003). Therefore, the proposed statistical method must comply with the requirement of
maintaining Type I error, which equates false positive rate in the stage of detection monitoring at
approximate 5% level. As described in EPA/530-SW-89-026. ANOVA procedures have the advantages
of combining multiple downgradient into a single statistical test. thus enabling the network-wide false
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1 positive rate for any single constituent (not multiple constituents) to be kept at 5 percent, and also
2 maintain reasonable power for detecting contamination.
3 The details of the ANOVA procedures are described as follows (EPA/530-SW-89-026):
4 e First, check the proportion of non-detects of the measurements from the upgradient and downgradient
5 wells. When the proportion of non-detects is less than 15%, the non-detects will be reported as one-
6 half the minimum detection limit or practical quantitation limit, and proceed with parametric
7 ANOVA analysis. When the proportion of non-detects is greater than 15%, non-parametric ANOVA
8 analysis will be used for comparing the means of downgradient and upgradient wells.
9 e Evaluate the distributions of the measurements from the upgradient and downgradient wells. The
10 assumptions with parametric ANOVA test are the residuals are normally distributed with equal
11 variance. The normality of the distribution the residuals can be checked using coefficient of
12 variation, plotting the data on probability plot, and/or Shapiro-Wilk's test (EPA/530-SW-89-026;
13 Gibbons. 1994). The assumption of normality usually can be met by log-transforming the data or by
14 other Box-Cox transformations. When the assumptions of normality and lognormality cannot be
15 justified, the non-parametric ANOV A method will be used for the IDF. Bartlett’s test can be used in
16 checking equality, or homogeneity, of variances.
17 e The parametric ANOVA procedures include:
18 e Assume a monitoring network with k wells, and total number of observations N. First, compute
19 well total, well mean, and well residuals (observations subtracted by well mean) for each well.
20 and grand total and mean of all observations (all wells). The well residuals are used to check the
21 assumption of normality.
22 e Compute the sum of squares of difference between well means and the grand mean. SS,.y; that is
23 a measure of the variability between wells with (k-1) degrees of freedom.
24 e Compute the total sum of squares of differences between all observations and the grand mean,
25 SS,om1, Which is a measure of the variability in all observations with (N-1) degrees of freedom.
26 s Compute the sum of squares of differences of observations within wells from the well means,
27 SS.;or, Which is a measure of the variability within wells with (N-k) degrees of freedom
28 calculated by the following subtraction:
29 Sserror = SStowl - stells
30 e Test the hypothesis of equal means for all k wells by computing F value with the means squares
31 of differences:
32 F= MSwells /Mserror
33 where the means of squares are the sums of squares divided by the associated degrees of freedom,
34 that 1S, MSyens = SSweis / (k-1), and MSor = SSemor / (N-k). Compare the F value to the tabulated
35 F statistics with (k-1) and (N-k) degress of freedom at the 5% significance level
36 (EPA/530-SW 89-026, Appendix B, Table 2). If the calculated F value exceeds the tabulated F
37 statistics, the null hypothesis of equal well means is rejected. Proceed with test of contrasts in the
38 next step. Otherwise, the hypothesis of equal means is accepted that there is no significant
39 difference between the concentrations at k wells (upgradient and downgradient wells), that is, no
40 evidence of contamination.
41 e If the hypothesis of equal well means is rejected, contrasts (concentration differences between a
42 compliance well and background wells) will be tested for each compliance well to determine
43 which compliance well(s) is (are) contaminated. Bonferroni t-statistics will be computed to
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determine if the significant F value is due to difference between background and compliance
wells. Assume that of the k wells, k;, are background (upgradient) wells, and k. are compliance
(downgradient) wells (i.e.. ky + k. =k). Each of the k. compliance wells is compared to the
mean of the background wells as the following steps:

* Compute the mean m,, from the k;, background wells with a total of n, samples.

o Compute the difference D; between the mean from the i compliance well and the mean from
the background wells.

. -th . .

e Compute the standard error of the difference from the i compliance well with n;

observations as:
SEi = [Msermr il/lnb - 1//nit)} )
where MS. ., 1s computed previously as the measure of variability within walls.

o Obtain the t-statistics from Bonferroni's t-table (EPA/Z30-SW-8G-C2€. Annendix B, Tabie 3
with a significance level of (¢=0.05/k.) but no iess than 0.01 (for individual comparison and
(N-k) degrees of freedom. The critical value for the i* compliance well is defined as C; =
SE; x 1.

e ifthe difference D: exceeds the critical value C,. conclude that the mean of the " compliance
well is significantly higher than the mean of the background welis. Otherwise. conclude that
the well is not contaminated.

e The one-way non-parametric ANOVA tests the null hvpothesis that the data from sach well come

frum the same continuous distribution and hence have the same median. The procedures. calied
the Kruskai-Wallis test. inciude the following steps:

Assume the monitoring network as defined previously with a total of N observations from k
wells (kb background wells and ke compliance wells). Rank all N observations from least (1)
to greatest (N). Let the background wells be group 1. and denote the compliance wells as
group 2 to (ke+1). (one group per compliance well).

Compute the sum (Ri) and the average (mi) of the ranks of the ni observations in the ith
group.

Compute the Kruskal-Wallis statistics (H) as

12 kIR’

1WN+UZ;m

H =] ~3(N <)

¢ Compare the calculated H value to the tabulated chi-squared value with kc degrees of freedom
(EPA/530-SW-89-026. Appendix B, Table 1). The null hypothesis of equal medians is rejected when
the calculated H value exceeds the tabulated critical value.

*  When the null hypothesis of equal medians is rejected. compute the critical difference C; for each
compliance well to the background data (group 1 with n, observations):

C =z

]\7(]\7 - 1) 1 1
(0.05 k¢ ) T X 7 + :
2 , I
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Where Z .05 ko) s the upper (0.05/k.) percentile from the standard normal distribution
(EPA/530-SW-89-026, Appendix B, Table 4). If there are more than five compliance wells

(k. > 5), use Zgo, the upper one-percentile from the standard normal distribution (Z¢,=2.32) for
individual comparison (WAC 173-303-645(8)(i)(i1)).

e Compute the difference (D; = m; — m;) of average rank m; (i=2 to k.+1) for each compliance
well to the background (m;). Compare the difference D; to the critical value C; for each
compliance well. If D; exceeds C;, conclude that the median of the it compliance well is
significantly higher than the background mediamn.

e As monitoring continues, the background data will be updated periodically (e.g., every year or two) to
incorporate the new data from upgradient wells. This updating process will continue for the life of
the monitoring program. Prior to updating older background data with more recent results, a two-
sample t-test will be run to compare the older concentration levels with the concentrations of the
proposed update samples. If the t-test does not show a significant difference at the 5 percent
significant level, proceed to re-estimate the baseline parameters by including the more recent data. If
the t-test does show a significant difference, the newer data will not be included as background unless
some specific factors can be, identified explaining why background levels at the IDF site have
naturally changed (EPA/530-R93-003).

Formal testing for outliers will be done when an observation of the background data seems inconsistently
high (by orders of magnitude) compared to the rest of the data set in order to avoid the artificial increase
of the mean of the background data and a corresponding increase of the false negative rate. Statistical
methods such as the Grubbs’ method (Grubbs, 1969), the box-and-whisker plot (Ostle and Malone, 1988),
EPA guidance (EPA/530-SW-89-026, p. 11-14) and/or American Society for Testing and Materials
guidance (ASTM 1996) will be used for testing outliers. The outliers must be checked to determine if the
measurements are in error and need to be corrected or excluded from calculating the background mean. If
no specific error is found, the measurements must be retained in the data.

A statistically significant exceedance over background (baseline) levels only indicates that the new
measurement in a particular monitoring well for a particular constituent is inconsistent with chance
expectations based on the available sample of background (baseline) measurements. Any statistical result
must be supported by other information to determine if a waste disposal facility has impacted
groundwater (ASTM 1996).

5.5.4.7.2 Results

Sampling and analysis results are reviewed at least semiannually (i.e., after each sampling event) and are
available in HEIS. The DOE will submit results of statistical evaluations to Ecology.

5.5.5 Compliance Monitoring Program

A compliance monitoring program that satisfies requirements set forth in WAC 173-303-645(10) will be
established for the IDF if detection-level monitoring reveals statistically significant evidence of dangerous
waste contamination from sources within the regutated unit. If compliance monitoring is required, DOE
will submit a revised monitoring plan to Ecology specifying dangerous constituents to be monitored,
sampling and analysis protocols, statistical evaluation methods, etc. In the compliance monitoring
program, the dangerous constituents or parameters will be compared to concentration limits specified in
the facility permit as discussed in WAC 173-303-645(5) during the compliance period.

The RCRA regulations [WAC 173-303-645(9)(g)] state that if a statistical exceedance occurs in a
downgradient well, the entire network immediately must be resampled and analyzed for the constituents
in Appendix IX of 40 CFR 264. This sampling would be conducted in parallel with a required permit
modification. Appendix IX is an extensive list including a wide variety of volatile and semivolatile
organic compounds and trace metals. It is prudent to narrow the analyte list to the specific exceedance
event; e.g., if the exceeding contaminant is total organic halides, the project would analyze for the
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halogenated hydrocarbons most likely to be present in the area. Results of the resampling will form the
basis for returning to detection monitoring or designing a compliance monitoring program.

5.5.6 Corrective Action Program

If, at a point of compliance (a well), dangerous constituents of concern are measured in the groundwater
at concentrations that exceed the applicable groundwater concentration limit, Ecology must be notified in
7 days, and an application to modify the permit to include a corrective action plan must be sent to
Ecology within 90 days or within the time agreed to by Ecology. A description of the groundwater
monitoring plan, including all additional corrective actions that are appropriate for a corrective action
program will be prepared and submitted to Ecology when the need for corrective action first is identified.
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Figure 5.1. Location of the IDF and Nearby Boreholes
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Figure 5.2. Geologic Map of the 200 East and 200 West Areas and Vicinity
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Figure 5.3. Stratigraphy of the Hanford Site
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Figure 5.4. Cross-Section through the IDF Site
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Figure 5.6. Hydrographs for Wells Near the IDF Site
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Figure 5.7. Concentration versus Time for Nitrate in Wells 299-E24-7 and 299-E24-18
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Figure 5.8. Sequence for Installation of Downgradient Monitoring Wells at the IDF
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Table 5.1. Water Levels in Groundwater Wells in the Vicinity of the IDF Site

Well Measure date DTW m’ WT elev m” Ref elev m*
299-E13-10 03/14/02 101.7 1225 226.31
299-E17-12 03/14/02 100.0 121.1 221.09
299-E17-13 04/12/01 97.7 1226 220.34
299-E17-17 04/12/99 97.8 122.8 220.54
299-E17-18 10/03/02 98.5 1223 220.76
299-E17-20 04/09/97 97.1 123.2 220.33
2898-E17-21 04/23/98 100.4 122.7 224.26
299-E17-22 05/20/02 98.1 1225 220.59
299-£17-23 05/20/62 101.6 122.2 223.84
299-E17-25 05/21/02 98.3 126.7 225.03
299-E18-1 03/14/02 98.2 1224 220.65
299-E18-3 06/27/96 97.8 123.4 221,20
299-E18-4 06/27/96 97.7 1234 221.05
299-E15-1 03/22/88 100.4 124.9 225.26
298-E23-1 03/14/02 96.0 1224 218.39
299-£23-2 12/20/94 97.2 123.5 220.77
299-E24-4 08/10/98 96.6 122.9 213.47
299-E24-7 06/11/97 96.2 123.2 218.34
299-E24-16 10/04/02 97.7 122.3 220.02
299-E24-17 04/07/97 97.36 122.9 220.16
299-E24-18 10/02/02 98.0 1223 220.35
299-E24-21 03/22/01 95.4 1226 217.85
“DTW = depth to water
®WTelev = elevation of water table {meters above mean sea level)

“Refelev = reference elevation (meters above mean sea level, North American Vertical Datum 88

reference), generally top of well casing.

Table 5.2. Monitored Constituents for the IDF

Indicator parameters Supplemental constituents
Chromium (filtered) Alkalinity
Specific conductance (field) Anions
Total organic carbon ICP metals
Total organic halides Turbidity {field)
pH (field)
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Table 5.3. Expected Behavior of Selected Regulated Constituents/Materials for the IDF

Constituent/material

Expected
charged state

Expected mobility® (Kq)

Comments

Organics
Acetonitrile N/A High (0.16) Miscible with water {Howard Volume 1V,
1993)
Carbon tetrachloride | N/A High (0.60); 0.29 Moderately soluble in water (805 mg/L)
(DOE/RL-93-99) (Howard, Volume 11,1990)
Creosote” N/A i High {0.03 to 0.06)3 Relatively iow solubility in water.
Naphthalene solubility in water (31.7 mg/L
I [Howard, Volume 1, 1989]). Anthracene
solubility in water (0.C3 to 0.5 mg/L{Mackay
! ez al, Volume 11, 19927 ;
Dioxane N/A : Hignh {0.01) ‘ Miscibie witn water {(Howarg, Voiume 1,
; i 1990)
Ethylene givcol N/A i Unknown” | Miscible with water (Howarc, Volume i, i
| | 1090) ‘
Naphthaiene | Moderate {410 10); 2.4 Sparingly soiubie in water {22.7 mg/L ‘
| {DOE/RL-G2-99) [Howard, Volume |, 1989}). |
Polychiorinated N/ A 1 Low {20 to 100}; 440 to Low solubility in water. 0.01to i mg/Las ;
biphenyis ‘ 2,300 (DOZ/RL-02.00) Alociors {(Mackav et al. 1982}; 0.27 to 1.45
] i mg/L (WHC-SD-EN-TI-201)
Tetrachicrostnylene N/A | High {2.1); C.22 Mioaerately soiubie in water (1,502 mg/L)
(DQE/RL-83-09) {Howard, Volume |, 2230}
Toluens N/A | High (0.37 to 1.8}; C.18 Mioderateiv sotubie in water (525 mg/L)
' (DDE/R.-G3.09) {Howard, volume li, 2990)
Trichiorcetnviene N/ £ . High {2.0);0.21c 1.0 NModerateiy soiuble in water {2,100 mg/L}
(WHC-SC-EN-Ti-201}; 0.11 (Howard, Volume |i, 1990)
(DOE/RL-G2-99)
Vinyl chloride N/A High (0.004); 0.056 Moderately soluble in water (2,763 mg/L)
(DOE/RL-83-99) (Howard, Volume |, 1989)
Inorganics
Antimony Cation (Sb'z) Moderate (0 to 40, best Moderately soluble {best estimate):
estimate: 20 1,000 mg/L (DOE/RL-93-99)
{DOE/RL-83-09])
Arsenic Anion (AsOA'5 High, 0 Moderately soluble (best estimate}:
) (DOE/RL-93-99) 1,000 mg/L (DOE/RL-83-99)
Barium Cation (Ba‘z) Moderate, 20 to 200, best | Low solubility {best estimate): 1 mg/L
estimate: 50 (DOE/RL-53-99)
{(DOE/RL-83-99)
Beryllium Cation (Be™) Moderate, 15 to 200, best | Solubility unknown. Best estimate: 1 mg/L
estimate: 20
(DOE/RL-83-99)
Cadmium Cation (Cd“’ Moderate, 15 to 30, best Sparingly soluble. Best estimate: 25 mg/L
estimate: 23 (DOE/RL-53-25)
(DOE/RL-93-99)
Chromium Anion (CrOa’z) High (0.0 to 1.02 Low solubility: 0.5 to 10 mg/L
[PNNL-13885); 0.001 (WHC-SC-EN-TI-201)
(WHC-SC-EN-Ti-201)
Lead Cation (Pbﬁ) Low {1,330 to 469,000 Low solubility: 287 pg/L in Hanford Site
[PNNL-12885]) ¢ groundwater (PNL-9791)
Mercury Cation (Hg“) Moderate, best estimate: Solubility unknown. Best estimate: 1 mg/L

30 (DOE/RL-83-99)

(DOE/RL-83-99)
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Table 5.3. Expected Behavior of Selected Regulated Constituents/Materials for the IDF
Constituent/material chi)r(::;t:tite Expected mobility1 (Kq) Comments
Nickel Cation (Nid) Low (48 to 337 Low solubility: 1.9 mg/L in Hanford Site
Ni {OH), PNNL-13895) groundwater (PNL-9791)
NiCO,
Selenium Anion (SeOA'G) High (3 to 10 Moderately soluble. Best estimate:
[PNNL-13895]) 1,000 mg/L (DOE/RL-93-99)
(3 to 8 PNNL-11966)
Silver Cation (Ag") Moderate, 20 to 30, best Sparingly soluble (best estimate): 25 mg/L
estimate: 25 (DOE/RL-93-99).
(DOE/RL-93-29)

N/A = Not applicable

! Uniess cited in the column, Ky {partition coefficient) vaiues were caicuiated from Koc (normalized sorption
coefficient) values obtained from either the Handbook of Environmental Fate and Exposure Data for Organic
Chemicals series {(Volumas I-1V} {P.H. Howard, ed) or the Illustrated Handbook of Physical-Chemical Properties and
Environmental Fate for Organic Chemicais series [Mackay et al. 1992a, 1992b]. For all organics {except carbon
tetrachloride), the calcuiation assumes an organic carbon content for Hanford Site soil of 1.0%. The value of
organic carbon assumed is conservative recognizing that the organic carbon content of most Hanford Site soil falls
considerably beiow this value. However, appiying this ievel of conservatism also recognizes that minerai-driven
sorption likely plays a roie in organic constituent mobility for Hanford Site soils with organic carbon content at or
below 0.1% (PNNL-23550). A calculation of a Ky value using acetonitrile as an example is as foliows. The literature
estimated value of K, for acetonitrile is 16 (Howard 1993).

Ko = foc X Koo where f_=the mass fraction of organic carbon in the soil.
K¢ (acetonitrile) = 0.01 X 16 = 0.16.
‘ Creosote is a coal tar distiliate containing high quantities of naphthalene and anthracene (Lewis, R.)., Sr. 1993).

* Because creosote is predominately a mixture of naphthalene and anthracene (footnote 2), assumed K, values for
naphthaiene (Howard 1989) and anthracene {Mackay et al., Volume II) in calculating a K4 range for creosote.

* This constituent has a low octanol/water partition coefficient indicating that its adsorption to soil would be low
(Howard, Voiume 11, 1990)
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Table 5.4. Analytical Methods and Method Detection Limits for Regulated Constituents
and Indicator Parameters

Class of Compounds

Analytical Methods !

| Method Detection Limit * {ug/L)

Trace Metals:
SW 846, Method 6010 or 0.18 - 44.8°
SW 846, Method 6020 or 0.042-8.5
EPA/600/R-94/111, Method 200.8 .05-50
Arsenic:
SW 846, Method 6010 or 50
SW 846, Method 6020 or 2
EPA/600/R-94/111, Method 200.8 0.40 :
Cacmium: | ;
SW 845, Method 6010 or E L
| SW 848, Metnod 6020 o ’ 0Em-23
| EPA/BOG/R-94/200 Mistned 200.8 £.200
Chromium: i ;
SW 845, Wiethod 6010 or | 4|
SW 845, Method 6020 or 1 1.6-3.0 |
, EPA/600/R-94/211, Method 200.8 | 0.5 |
Metais . i
Leag: | :
SW 848, Method 6010 or i Z7
SW 846, Method 65020 or 0.8
EP4'500/R-94/211, Method 200.8 ‘ coo
Merzury:
SW 545, Method 6020 or ; 033
SW 846 Metnod 7470 or ¢.1
EPA/600/R-94/111, Method 200.8 | 0.05
Seienium:
SW 846, Method 6010 or 30
SW 846, Method 6020 or 1
EPA/600/R-94/111, Method 200.8 0.30
Thallium:
SW 846, Method 6010 or 32
SW 846, Method 6020 or 0.6
! EPA/600/R-94/111, Method 200.8 0.10
SW 846, Method 8041 or Not available
Semi-Volatile Organics SW 846, Method 8040 20-3.7
SW 846, Method 8270 0.24 - 50°
Pesticides/Polychlorinated SW 846, Method 8081 (Pesticides) 0.0034 -1.9
Biphenyls SW 846, Method 8082 (PCBs) 0.14-0.49°
Herbicides SW 846, Method 8151 .085-84°
Volatile Organic Compounds SW 846, Method 8260 {VOAs) .04-100°
Dioxins SW 846, Method 8290 .00000067-.000005'
General Chemistry Cvanide:
SW 846, Method 9012 or 2.0-2.4
Standard Methods 4500-CN or 4
600/4-79-020, Method 335.2 4
Sulfide:
SW 846, Method 9030 180-730
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Table 5.4. Analytical Methods and Method Detection Limits for Regulated Constituents
and Indicator Parameters

Class of Compounds Analytical Methods ' Method Detection Limit * (ug/L)
Alkalinity EPA-600/4-79-020, Method 310.1 & 310.2, \
Standard Methods 2320 850 - 2500
Anions EPA-600/R-93-100, Method 300.0 5.1-4430°
pH Company specific Not applicable
Specific conductance EPA-600/R-93-100, Method 120.1 Not applicabie
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1 Changes to the Analytical Methods require prior approval per WAC 173-303-830, Appendix |, C.2.
2 Detection limit varies according to specific compound. The range of method detection limits for all compounds
detected by the specific analytical method is given.
Method detection limits are based on historical values reported by the analytical laboratories, where available.
MDLs may vary by laboratory and are updated periodicaliy.
4 This MDL is based on Method 310.1, which was used previously. No technical difference is found

between Method 310.1 and SM 2320, except the SM covers more information on the principles of the method.
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WAY7 89000 8967, Part V, Closure Unit 26 216-A-10 Crib
Revision: 5, October 1, 2008

Dangerous Waste Permit Application
Part A Form

Date Received “Reviewed by:

MDate:OQZZZOOS

Month ‘Day. - - Year Approvedb;: Date: | 0 |9 2128240 0.8

olol1l9 21008 " Closed March 30, 2010

el

l. -~ This form is submitted to: (place an “X” in'the appropriate box)

Request modification to a final status permit (commonly called a “Part'B” permit)

Request a change under interim status

Apply for a final status permit. This includes the applicationfor the initial final status permit for a site or
for a permit renewal {i.e., a-new permit to replace an expiring permit).

10 KU

Establish interim status because of the wastes newly regulated on: (Date)

List waste codes:

Il. "EPAI/State iD Number

WA7|890008

\O
[o)
~J

Ill. :Name:of Facility

US Department of Energy - Hanford Facility

IV.  Facility Location {Physical address notP.O. Box or Route Number)

A. Street
825 Jadwin
City or Town State ZIP Code
Richland WA 99352
County Code
{if known) County Name
0 {0 |5 | Benton
B. C. Geographic Location D. Facility Existence Date
11._;:2 Latitude (degrees, mins, secs) | Longitude (degrees, mins, secs) | ‘Month Day Year
F Refer to TOPO Map (Section XV.) 0 3 012 1191413

V.. Facility Mailing Address

Street or P.O. Box

P.O. Box 550
City or Town State | ZIP Code
Richland WA 99352

ECY 030-31 Hanford (Rev. 3/5/04) Page 1 of 10




WA?7 89000 8967, Part V, Closure Unit 26

216-A-10 Crib
Revision: 5, October 1, 2008

VL. Facility contact (Person to be contacted regarding waste activities at facility)

Name (last) (first)
Brockman David
Job Title Phone Number (area code and number)
Manager (509) 376-7395
Contact Address
Street or P.0O. Box
P.O. Box 550
City or Town State ? ZIP Code
Richland Wa 99352

VIl. Facility Operator information

A. Name

Phone Number

Deparmment of Znergy Owner/Operator

CH2M HILL Piatcau Remediation Companv Ce-Operator ror 216-A-10 Crib*

(509) 376-7393
(509) 376-0556

Street or P.C. Box

P.O. Box 3530
P.O. Box 1600 *

City or Town

State | ZIP Code

Richland P wa | o332
B. Operator Type F
C. Does the name in VIL.A reflect a proposed change in operator? | ____1 Yes Zl No  Co-Omneraros” crone
If yes, provide the scheduied date for the change: | Month Day Year
1o Jo]1] 2l ofo]s
D. Is the name listed in VILA. also the owner? If yes, skip to Section VIIL.C. __| Yes {X| No

VIil. Facility Owner Information

A. :Name

Phone Number (area code and number)

David A. Brockman, Operator/Facilitv-Property Owner

(5091 376-7395

Street or P.O. Box

P.O. Box 5350
City or Town State ZIP Code
Richland WA 99352
B. Owner Type F
C. Does the name in VIILA reflect a proposed change in owner? D Yes No
If yes, provide the scheduled date for the change: Month Day Year
v
IX. NAICS Codes (5/6 digit codes)
A. First B. Second
516 |2 1211 Waste Treatment & Disposal | 9 2 4 11 1 0 g\g:];lal:r:; UI\O;;:iﬁlr;i*n:\,itzg;:sura &
C. Third D. Fourth
5141|711 Phverca, Encineetme. & 1ot seences |

ECY 030-31 Hanford (Rev. 3/5/04)
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WA7 89000 8967, Part V, Closure Unit 26

Revision:

216-A-10 Crib
5, October 1, 2008

X. :Other Environmental Permits (see instructions)

A, Permit Type | B. Permit'Number

C. Description

waste areas and activities)

Xl.:"Nature of Business (provide a brief description that includes both dangerous waste and non-dangerous

The 216-A-10 Crib was a percolation unit designed for the disposal of liquid wastes by wav of the soil
column. The 216-A-10 Crib received process distillate, which is an acidic waste stream, generated from
two product concentrators in the plutonium-uranium extraction (PUREX) process. The pH of this waste
ranged from as low as 1.0 to 2.5 standard units, making it a corrosive mixed waste. The 216-A-10 Crib
received the corrosive mixed waste process distillate at an average flow rate of 60 gallons (227 liters) per
minute. The process design capacity for the 216-A-10 Crib was 72,000 gallons (272,500 liters) per dav. In
1986, approximately 138,096,000 pounds (61,278,515 kilograms) of waste were disposed of in the
216-A-10 Crib. The 216-A-10 Crib has not received waste since March 1987.

ECY 030-31 Hanford (Rev. 3/5/04)
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WA7Z 89000 8967, Part \V, Closure Unit 26

216-A-10 Crib
Revision: 5, October 1, 2008

EXAMPLE FOR COMPLETING ITEMS Xl and Xill (shown in lines numbered X-1, X-2, and X-3 below): A facility has
two storage tanks that hold 1200 gallons.and 400 gallons respectively. There is also treatment in tanks at 20 gallons/hr.
Finally, a one-quarter acre area that is two meters deep will undergo in situ vitrification.

Section Xil. Process Codes and Design

Section XllIl. Other Process Codes

Capacities
B. Process Design B Process Design
: A. ‘Process Capacity Pro%ess . A Capacity Procc'ess
Namber | _Codes 2 Unitof | Total |\ 1o | Frocees 2 Unitof | Total | p. C000c
(enter code) | 4. Amount | Measure | Number 1. Amount | Measure | Number
(onter | of Units {enter code) fonter | of Units
Xx|1 |sfol2 1,600 G 002 X |1]|T|ol4 00| cC 001 vit:;ii'at;;on
X2 |T|o}3 20 £ 001
X3 |7 4 700 c 001 {
1 D& 2006 U Q07 1 :
2 Lo 2 |
3 | 3
4 | 4
5 ' 5 | |
o 6] | | |
7 T i
g | | | 8 | |
9 | 9
110 1] 0
111 111
112 1 2
113 11 3
114 11 4
115 115
116 1 6
117 117
118 1] 8
119 119
20 2|0
2 |1 2|1
22 2] 2
2 (3 213
2 | 4 2] 4
215 215

ECY 030-31 Hanford (Rev. 3/5/04)
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WAY7 89000 8967, Part V, Closure Unit 26 216-A-10 Crib
Revision: 5, October 1, 2008

XIV.  Description of Dangerous Wastes

Example for completing this section: A facility will receive three non-listed wastes, then:store and treat them on-site.
Two wastes are.corrosive only, with the facility-receiving and storing the wastes in containers. There will.be about 200
pounds peryear of-each of these two wastes, which will be neutralized in.a tank. The other.waste is corrosive and
ignitable andwill-be neutralized then blended into hazardous:waste fuel.. There will be about 100 pounds per year of that
waste, which will be received in bulk and put into tanks.

B. Estimated D. Processes

Line A. Dangerous Annual C. Unit of

N w No. Quantity of Mea: {2) Process Description
umber seieto Wastz sre (1) Process Codes {If a code is:not-entered in'D (1}]

2 400 P Si0[11T|0]1

1 100 P S{0j21T}|01}1

XXX

1
2
3

0|0

0j0

D] 0|2 Included with above
g0 138,096,000 P DI&§10

Jjljov|lolo
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WA?7 89000 8967, Part V, Closure Unit 26

216-A-10 Crib

Revision: 5, October 1, 2008

XV. Map

Attach to this application a topographic map of the area extending to at ieast one (1) mile beyond property boundaries. The
map must show the outline of the facility; the location of each of its existing and proposed intake and discharge structures;
each of its dangerous waste treatment, storage, recycling, or disposal units; and each well where fluids are injected

underground. Inciude all springs, rivers, and other surface water bodies in this map area, plus drinking water wells listed in
public records or otherwise known to the applicant within Y4 mile of the facility property boundary. The instructions provide

additional information on meeting these requirements.

Topographic map is located in the Ecologv Librarv

XV1. Facility Drawing

All existing facilities must include a scale drawing of the facility (refer to instructions for more detail).

XVil. Photograpns

All existing faciiities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing

Instructions for more detail).

XVIiL. Certifications

storage, treatment, recycling, and disposal areas; and sites of future storage, treatment, recycling, or disposal areas (refer to |
|

|

|

| certify under penalty of law that this document and all attachments were prepared under my direction or

supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the system, or

knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for

|
those persons directly responsible for gathering the information, the information submitted is, to the best of my {
t

submitting false information, inciuding the possibility of fine and imprisonment for knowing violations.

Operator

Name ang Ofiicial Title (type or orinty
David A. Brockmar. Manager
U.S. Department of Energv
Richiand Operations Office

i Signature
4 ‘ P o
b oo

L S

Date Signed i

4 /I/. /
7/r7/6 &

Co-Operator™ Signature Date Signed
Name and Official Title (type or print} '/_> /
7
John G. Lehew. 1] (_/1
President and Chief Executive Officer ) i /_X’
CH2M HILL Plateau Remediation Company !
v

Co-Operator — Address and Teiephone Number*
P.O. Box 1600

Richiand, WA 99352

(509) 376-0556

Facility-Property Owner
Name and Official Titie (type or print)
David A. Brockman. Manager
U.5. Department of Energyv
Richland Operations Office

Date Signed

7 /4% £

ECY 030-31 Hanford (Rev. 3/5/04)
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WAY7 89000 8967, Part V, Closure Unit 26 216-A-10 Crib
Revision: 5, October 1, 2008

Comments

In Section VIL Facility Operator Information, there is no change to DOE as the Facility Owner/Operator; only a change in
Co-Operator*. The change in Co-Operator* will be effective October 1, 2008.

ECY 030-31 Hanford (Rev. 3/5/04) Page 7 of 10



WA?7 89000 8967, Part V, Closure Unit 26

216-A-10 Crib

Revision: 3, October 1, 2008

216-A-10 Crib

POLYETHYLENE
BARRIER

5 11-6 In, OF GRAVEL

12 in. PERFORATED

DISTRIBUTION PIPE T
SECTION A-A
I A
o 500 1,000 Feet ] 801l
R N
‘ l
o 15¢ 300 meters z —
‘ azon J
Faor conversions, apply the fallowing:
PLAN L> A
284707115

Feet to meters--muluply teet by 0,3048
inches to centimeters--multiply inches by 2.54.

ECY 030-31 Hanford (Rev. 3/5/04)
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WA7 89000 8967, Part V, Closure Unit 26 216-A-10 Crib
Revision: 5, October 1, 2008

2895-E24.21

% ‘;@zarzz://'{

)T )

216-A-10 Crib Hanford Site L TSD Unit Boundary Buildings
N DOE Operating Areas T structures
S Hanford Facllity . " Concrete
Prepared for: ! %«  [njection and Withdraval Wells =7 Major Roads
US DEPARTMENT OF ENERGY 1 -~ Contours at 1 Meter Intervais “213% Service Roads
CRIC:—“LANZ:/Z?’?AQ%NS OFFICE (N Depression Contours —— Raiiroads
reated and Published by: : =
Centrat Miapping Services Unit 7] swMUs and Known Releases ~ Fences .
Fiuor Hanford, Richland, WA Location ~—— Linear SWMUs and Known Releases ,@ Mﬁg@
(509) 373-9676 ¥ 5pot SWMUs and Known Releases tiid
imended Use: REFERENGCE ONLY I )
Topographic Data. R —— Meiers T ot T
1896 Bechte! Hanford, Inc. [} 50 100 150 6% G 200 4730 600 N

OWProECIs' 200S\RCRA TSLNOS0614 2ndPromyF actity Topos2005 TnompsomMaps\CS110E 216A73CAb Linelwg 85v11 Revimxo - 782008 & 10.70:52 AM
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