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Class 1 Modification WA7 89000 8967, Part 111, Operating Unit 4
Quarter Ending 6/30/10 242-A Evaporator

I PART III, OPERATING UNIT 4 UNIT-SPECIFIC CONDITIONS
2 242-A Evaporator

3 UNIT DESCRIPTION

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

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

8 III.4.A COMPLIANCE WITH UNIT SPECIFIC PERMIT CONDITIONS
9 The Permittees shall comply with all requirements set forth in the Hanford Facility RCR'k Permit

10 (Permit) as specified in Permit Attachment 3, Permit Applicability Matrix, including all approved
I1I modifications. All chapters. subsections, figures. tables. and appendices included in the followingt
12 unit-specific Permit Conditions are enforceable in their entirety.

13 In the event that the Part 111-Unit-Specific Conditions for Operating Unit 4. 24--A Evaporator conflict
14 with the Part 1-Standard Conditions and/or Part Il-General Facility Conditions of the Permit, the unit-
15 specific conditions for Operating Unit 4. 242-A Evaporator prevail.

16 CHAPTERS SPECIFIC TO OPERATING UNIT GROUP 4:

17 Chapter 1.0 Part A Form, dated October 1. 2008

18 Chapter 2.0 Unit Description, dated August 2004

19 Chapter 3.0 WKaste Analysis Plan, dated September 30. 2007

20 Chapter 4.0 Process Information. dated June 30. 2010

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

'22 Chapter 5.0 Groundwater Monitoring, dated (not applicable)

23 Chapter 6.0 Procedures to Prevent Hazards, dated June 3 0. 20 10 (also refer to Permit Attachment 33 ,
24 §6.1, Security)

25 Chapter 7.0 Contingency Plan, dated June 30, 2010

26 Chapter 8.0 Personnel Training, dated June 30. 2010

27 Chapter 11.0 Closure and Post Closure Requirements. dated December 31. 2005

28 Chapter 12.0 Reporting and Recordkeeping (refer to Permit Attachment 33, Table 12. 1, Reports and
29 Records)

30 1111.4.13 COMPLIANCE WITH UNIT-SPECIFIC PERMIT CONDITIONS
31 I1.4.B. 1 Portions of Permit Attachment 4 (DOE/RL-94-02) that are not made enforceable by
32 inclusion in the applicability matrix for that document are not made enforceable by
33 reference in this document.
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Class 1 Modification: WA7890008967, Part 111, Operating Unit 4

Quarter Ending 6/30/10 242-A Evaporator

1 4.0 PROCESS INFORMATION

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

7 The 242-A Evaporator receives mixed waste fr~om the DST System that contains inorganic and organic
8 constituents and radionuclides. A 242-A Evaporator simplified process flow diagram is given in
9 Figure 4. 1. The 242-A Evaporator separates the mixed waste received from the DST System, generating

10 the following waste streams:

Ii I A concentrated aqueous waste stream (slurry) containing the nonvolatile components, including most
12 of the radionuclides, inorganic constituents. and nonvolatile organics such as tr'i-buryl phosphate

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

16 The slurry is routed back to the DST System pending further treatment. The process condensate is
17 transferred to the LERE for storage until processed through the ETF.

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

22 The vapor-liquid separator, C-A-i. also called the evaporator vessel, and the condensate collection tank,
23 C-i 00, meet the definition of a tank in WAC i7 7-303 -040. Other process equipment associated with
24 these tank systems is considered ancillary equipment. Drawings that aid in understanding the systems are
25 provided in Section 4.3.

26 The 242-A Evaporator receives waste from a DST System tank, 24i -AW-i 02 that serves as the
27 242-A Evaporator feed tank. The feed enters the recirculation line and blends with the main process
28 slurry stream, which is pumped to the reboiler.

29 In the reboiler. the mixture is heated to the specified operating temperature, normally 38 to 77EC, using
30 21 to 69 kilopascals gauge pressure steam. The low-pressure steam provides adequate heat input, and the
31 resulting low-temperature differential across the reboiler minimizes scale formation on the heat transfer
32 surfaces. The static pressure of the waste in the reboiler is sufficient to suppress the boiling point so the
33 waste does not boil in the reboiler tubes. Boiling occurs only near or at the liquid surface in the vapor
34 liquid separator.

35 The heated slurry stream is discharged from the reboiler to the vapor-liquid separator (C-A-i) that
36 typically is maintained at an absolute pressure of 5.3 to 10.7 kilopascals. Under this reduced pressure. a
37 fraction of the water in the heated slurry flashes to steam and the steam is drawn through two, wire mesh
38 deentrainer pads into a 42-inch diameter vapor line that leads to the primary condenser, leaving behind a
39 more concentrated slurry solution in the vapor-liquid separator.

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

44 The specific gravity of the waste liquid is monitored closely to ensure that the target density. established
45 before the beginning of the campaign. isnot exceeded. A portion of the slurry is removed from the upper
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Quarter Ending 6/30/10 242-A Evaporator

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

3 The vapors are drawn from the vapor-liquid separator. through a 42-inch diameter vapor line and enter a
4 series of three condensers, where the vapors are condensed using raw, water. The condensed vapors.
5 called process condensate, are collected in tank C-1 00. Steam jets are used to create a vacuumn on the
6 vapor liquid separator drawing the process vapors into and through the condensers. Noncondensable
7 vapors are drawn from the condensers. then through a series of particulate filters and vented to the
8 atmosp~here. The air discharges are monitored continuously when the 242-A Evaporator is operating to
9 verify that standards for radionuclide and ammonia emissions standards are met.

10 Process condensate contains the volatile constituents of the waste and trace auantities ot inoraanic
I11 materials and radionuclides. Thle process coniensatt is pumped irons-. Sam:i (i-I 0( tUrough an enicased
12 unde'rromd pipel1ine (pipe-wi thin-a -pipe,, to the LERF.

13 Duringa 'ampai gn. the evaporation process is coninuous wNith tyPical feed flow resof 260 to 2450( liters
14 per inir-te. process, condensa-,e f"ow- rates of 1,50 to 23." liters per minute. and slurry flow. rates of I10 to
1'; 230 ilters per minute. The- evaporator process is shutdownr when the desired endpoint concentration of the
16 slur-nict.m Endpoin-ts are established at the beginning of the campaign. based! on the tarLe2t specific'

cf ravir i tn _ waste, or allowable waste volume reductio(W jandeidoeainlmis th
18evaporation rate cannot achieve the desired endpoint. slurry in the DST System serving as the s lurry

19 receiver is transferred to the feed tank for one or more passes through the 242-A Evaporator. At the end
20 of each campaign. the 242-A Evaporator process equipment is shutdowni, emptied. flushed with rawv

21water. anid olacec :n a safe standby mnode.

-- ~~ Ote dcaes uie42-A Evaporato 0'proc essin 1iLn11C 113e coliaensate from the steam used to heath
23 waste and cooilng water used to condense- theti vapors. To ie 242-A 7 vaorator is designed to prevent

2contamnination of these streams. The fluids oni the uncontLaminated side othhetechaners are
25 maiwntaac at a igLher pr-essure than thle wvaste- stream so that uncontaminated fluid migrates toward th:
26 contaminated waste if a leak were to occur. The steam condensate and the cooling wvater are monitored
27 continuously for radiation. p1-. conductivity, and discharged to TEDF as long as none of the discharge
28 limits are exceeded. The steamn condensate and cooling water streams were assessed in the stream
29 specific reports (WHC 1990a and WHC 1990b) and are not dangerous waste in accordance with
30 WXAC 173-303.

31 The 2142-A Evaporator process is controlled by the MCS. The MCS computer monitors process
.32 parameters and controls the parameters where required. Once the configuration parameters and other
33 process control inputs aire set. the MCS maintains the process parameters within specified ranges by

34 sending output signals that operate specific pieces of equipment (e.g.. control valves).

35 4.1 TANK SYSTEMS

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

38 4.1.1 Design Requirements

39 The following design requirements were addressed in the 242-A Evaporator/Crystallizer Tank System
40 Integrity Assessment Report (1AR) (Appendix 4B):

41 - Minimumn design wall thicknesses and measured wall thicknesses at various points throughout the
42 tank systems

43 - Designm standards used in construction, including references

44 - W\aste characteristics

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

46 - Corrosion protection
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I - Seismic design basis evaluation

2 The conclusion of the integrity assessment report is that the 242-A Evaporator system is not leaking and
3 is fit for use. The inspections, tests, and analyses performed provide assurance that the tank system has
4 adequate design, sufficient structural strength, and sufficient compatibility with the waste to not collapse,
5 rupture. or fail during operation. The report also states that a review of construction files indicates that
6 the building structure was designed and constructed to withstand a design-basis earthquake.

7 4.1.2 PC-5000 Transfer line

8 Process condensate from the 242-A Evaporator is transferred to the LERF using a pump located in the
9 242-A Evaporator and approximately 1,500 meters of pipe, consisting of a 3-inch carrier pipe within a

10 6-inch outer containent pipeline. Flow through the pump is controlled through a valve at flow rates
11I from 150 to 300 liters per minute.

12 The encased fiberglass transfer line (PC-5000) exits the 242-A Evaporator below grade and remains
13 below grade at a mnimum 1.2-meter depth for freeze protection, until the pipeline emerges at the LERF
14 catch basin, at the corner of each basin. All piping at the catch basin that is less than 1.2 meters below
15 grade is wrapped with electric heat tracing tape and insulated for protection from freezing. Additional
16 detail including information on secondary containent, leak detection and integrity assessment for this
17 line is provided in § 4.1.6.3.3 and §4.1.4. 1.

18 4.1.3 Vapor-Liquid Separator (C-A-I) and Ancillary Equipment

19 The following sections describe the vapor-liquid separator (C-A-i) and ancillary equipment.

20 Waste Feed System. Feed to the 242-A Evaporator is supplied via a pump located in the
21 241-AWI-102 feed tank. The feed pump transfers the waste to the 242-A Evaporator through a 3 -inch

22diameter carbon steel transfer pipeline encased in a 6-inch diameter carbon steel pipe to provide
23 secondary containment. The feed pipeline is equipped with a leak detection system.

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

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

27 - Reboiler (E-A-l)
28 -Vapor-liquid separator (C-A-i)
29 - Recirculation pump (P-B-l)
30 - Recirculation loop

31 Figure 4.2 is a simplified process flow diagram showing the major components of the process loop.

32 Reboiler (E-A-1). Waste is heated as the waste passes through the reboiler before entering the vapor-
33 liquid separator. The reboiler is a vertical tube unit with steam on the shell-side and process solution on
34 the tube-side. The 364 tubes in the reboiler are enclosed in a 1.03-meter outside diameter, 4.6-meter-long
35 stainless steel shell. Both the reboiler shell and tubes are constructed of 304L stainless steel. The shell is
36 0.64 centimeter thick and the tubes are 14-gauge steel. The reboiler is designed to distribute steam evenly
37 and to prevent tube damage from water droplets that may be present in the steam.

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

42 The separator consists of a lower and upper section. The lower (liquid) section is a stainless steel shell
43 4.3 meters in diameter having an 85,200 to 94,600 liter normal operating capacity (including recirculation
44 loop and reboiler). The maximum design capacity is 103,000 liters. The upper (vapor) section is a
45 stainless steel shell 3.5 meters in diameter containing two deentrainment pads. These wire mesh pads
46 remove liquids and solids that entrain into the vapor section of the vessel. Spray nozzles, using recycled
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1 process condensate or filtered raw water, wash collected solids from the deentrainent pads and vessel
2 walls. Both sections of the vapor-liquid separator are constructed of 0.95-centimeter-thick stainless steel.

3 Operatingz parameters in the vapor-liquid separator are monitored to provide an indication of process
4 problems such as slurry foaming, deentrainer flooding,. or excessi ve vapor temperatures. Instrumentation
5 also is available to monitor the liquid levels in the vapor-liquid separator. Interlocks are activated when
6 high pressures or high- or low-liquid levels are detected, shutting down the evaporation process and
7 placing the facility in a safe configuration.

8 The vapor-liquid separator and recirculation loop can be flushed to remove any residual solids from the
9 system and/or to reduce radiation levels. The most common flush solution is water, but dilute nitric or

10 citric acid solutions could be used. All acidic flush solutions are chemically adjusted to meet DST
11I acceptance criteria before transfer to the DST System. Antifoam scw.,titr is added (at very iovw flow rates
12 - approximately 0.04 to 0.1 liters per n-.1,.ure_- to toe- vessel to prevent- foaming. I n e antifoamr solutior, is a
13 noncorrosiv., nonreg-ulaiec silicone-based solution toar is comnpatible: with the -r'vaoorator compontn*rs.

14 Recirculation Pump. TI tnles stoel recir~ct1iiall; Dr mp t -B-1 1. is constructed as pa-~ cfthe-
15 recirculation loop to the rehsie The 28(-inch diameter, axial flow pump has 60.900 liters per mninute
16 output. The recirculation ptimp is designed to handle slurry up to 30 percent undissolved solids by
17 volume- at specific gravities, up to 1.8. The recirculation pump moves) waste at high velocities Through the
18 reboiler to improve heat transfer, keep solids in suspension. and reduce fouling of the heat transfer
19 surfaces.

20 The recir-culdation purnp is equipped with shaft seals \vith high-pressure recycled process condensate (or-
21 water) introduced berxveea the seals to prevent thle was;te solution f-rm leakina out of the system. Seal
22 water pressure and flow ar- m.1onitored and controlle5C To shut dlown the recirculation pump if conditions
23 are not adeniuate to prce v, waste liquc "trm mrain o toie sca water. The used seal wvater Is rotited
24 to the fee,' -Lank.

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

30 Slurry System. The slurry system draws a portion of the concentrated waste from the upper recirculation
31 loop and transfers it to the DST System. The major components of the slurry systemn are the slurry pump
32 and the slurry transfer pipelines. Figure 4.3 shows a simplified flow diagram of the slurry system. These
33 components are described in the following paragraphs.

34 The slurry pumnp (P-B-2) is used to transfer slurry from the recirculation loop to the underground storage
35 tanks. The pump is driven by a variable speed motor and is constructed of 304L stainless steel. The
36 slunyv pump is designed to generate high pressures to alleviate the possibility of a transfer line plugging.

37 Interlocks control the operation of the slurry pump. The slurry pumrp (P-B-2) is shutdown if any of the
38 following occur:

39 - Excessi ve pressure is detected in the slurry lines to 241 -AW Tank Farm
40 * A leak is detected in the slum, transfer lines secondary containment
41 - A leak is detected in the 241 -AW Tank Famni process pits where the transfer lines enter the
42 DST System.

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

45 Transfer pipelines are 2-inch diameter, carbon steel encased lines which route slurry to a designated
46 underg-rouand DST within the 200 East Area. All transfer pipelines are encased in a secondary
47 containment pipe and equipped with leak detectors between the primary and encasement piping. The
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1 pipelines are sloped to drain to the valve pit. The detection of any leak by the automated leak detection
2 system shuts off the slurry pump. In lieu of the MCS automated shutdown, the slurry pump (P-B-2) can
3 be manually shutdown at the direction of the Shift manager or 242-A Evaporator Control Room operator
4 if a leak occurs.

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

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

11 4.1.3.1 Condensate Collection Tank (C-100) and Ancillary Equipment
12 The following section discusses the condensate collection tank (C-1 00) and ancillary equipment. This
13 equipment collects process condensate via the condensers in the vacuum condenser system, filters the
14 condensate. and pumps the process condensate to LERF. Figure 4.4 provides a simplified process flow
15' diagramn showing the major components of the process condensate system. The following maj or
16 components make up the process condensate system:

17 e Vacuum condenser system
1 8 * Condensate collection tank (C-I100)
19 - Process condensate pump (P-C-I 100)
20 - Condensate filters (F-C-i. F-C-2. and F-C-3))
21 - Process condensate radiation monitoring, sampling system and diversion system (RC3)
22 - Seal pot
2 3 - Process condensate recycle system
24 - Vessel Vent System

2 5 Vacuum Condenser System. Vapors removed from the vapor-liquid separator flow- to a series of three
26 condensers where the vapors are condensed using raw water. Condensate drains to the condensate
2 7 collection tank (C-100). The vacuum condenser system consists of the following major components:

28 -Primary condenser (F-C-i)
29 * Intercondenser (E-C-2)
30 * Aftercondenser (E-C-3)
31 a Steam j et ejectors (J -EC I -I and J-EC2 -2)

32 Figure 4.5 provides a simplified process flow diagram showing the major components of the vacuum
.33 condenser system. These system components are discussed in the following sections.

34 Primary Condenser (E-C-1). Vapors drawn from the vapor-liquid separator flow through the 42-inch
35 (3.5 feet) vapor line, into the F-C-I condenser where the majority of the condensation takes place.
36 Noncondensed vapors exit to the intercondenser (E-C-2) while the condensed vapors (process condensate)
37 drain to the condensate collection tank (C-1I00). Cooling water passes through the cooling tubes and exits
38 to TEDF.

39 The carbon steel condenser shell measures approximately 5.3 meters (17.4 feet) long and has a 2.2-meter
40 (7.2 feet) inside diameter. The condenser consists of 2,950 equally spaced carbon steel tubes that are 3.6
41 meters (11.8 feet) long with a 1.9-centimeter (0.75 inches) outside diameter.

42 Intercondenser (E-C-2). Noncondensed vapors from F-C-i enter the intercondenser. The vapor stream
43 contacts the cooling tubes in the condenser where cooling water provides additional condensation. The
44 condensate drains to the condensate collection tank (C-100). Noncondensed vapors and used cooling
45 water are routed to the after condenser.
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I The carbon steel intercondenser measures 2.2 meters (7.2 feet) long with a 0.39 meter (1.3 feet) inside
2 diameter. This heat exchanuer contains 144 tubes that are 1.7 meters (5.6 feet) long_ with a I .0-centimeter
3 (0.75 inches) outside diameter.

4 After condenser (E-C-3). Vapor discharged from the intercondenser enters the after condenser. Cooling
5 is supplied to the after condenser by the cooling water from the intercondenser. Condensate is routed to
6 the condensate collection tank (C-I 100). while the noncondensed vapors are filtered. monitored, and
7 discharged to the atmosphere through the vessel ventilation system. The cooling water is discharged to
8 TEDF.

9 The carbon steel after condenser measures 2.3 meters (7.5 feet) long and has a 0.20-meter (0.66 feet)
10 inside dimeter. This heat exchaneer contains 45 tubes that are 1.8 meters (5.9 feet t long withi a I.()-
I I ceniM, . erT (0.75 inches) outsmeae diameter.

12 Steam iet Ejectors. Thle vacuum that draws the vapors from C-A-I1_ into :hte co-ndaners- Is created b'.
13two sui~ steam jet ejector, systemn. Thle irst-staelet ciector (Jhinaintains L vacuum ofn thle

4 primi:- one nser. whichl iii turn creates avacuun;r on tile vapor -liq uid separator. Th,-cejectai conssts -)I
Sa stean- io-1 Pressure controlier. and air bleed-in v-alve,. Steam and noncondensed vapors from thle primiar\

16 cono ,-s_. are ejlected from .t-;ECl -1 into the intercondienser. Thle desired vacuum is ontained-by
ITcow11 steaiii pressure and bleedine ambien: air as ne.c'essary into ithe vapor header through anl atir

S intake ititer Thle seconid-stae 'et elector O-C'' ) creates thle vactum that moves vapors froml tile
1 c); interconceenser th-roualh thle after condenser.

20 Condensate Collection Tank (C10.Process condensate fromn the primiary condenser. interc:ondenser:.
21 fter conuienser. and fte vessel venilation systemn drain to thle condensate collection tank (C-100i. The-
22tani is . meters in cimameier. --7. meters iv eh. and is' constructed of 0.-hc-centimeter- (0.3 1ichs-mi

sta iless steel. Thle tank hias a- maximium design capacity of 67.400 liter, 7. ~805 gaiiofls I Norma!
onrneVolume is approximamei 50 rercen-, of tie tank capacliy .- c aroon stee:; nase supports toe n.

25 n aei'.a~or is installed bhut, not used.

26 In thle eve-nt of a tank overflow, the solution is routed throughl an overflow line to the drain systeml which
27 returns wa~ste to the feed tank (241 -AA'-102). Overflow occurs when thle volume- exceeds about
28 60.600 liers. The overflow line is equipped with a liquid filled trap to isolate the drain system fromn thle
29 tank.

30 Process feed samples are evaluated for the presence of a separate organic layer and process controls are
31 used to reduce the risk of the condensate collection tank to receive smrall amounts of iimmniscible oreaanics
32 with thle condensed waste. If detected. the organic layer is removed by overflowing tank C- 100 back to

33 te fed ank241AW-12. he iqud lvelin th ank is controlled well above the discharge pump

34 intake point and a controlled overflowN is conducted upon completion of each processing cycle (campaign)
35 to ensure that an oraanic layer does not accumulate and cannot be pumped to LERF.

36 Process Condensate Pump. A pump (P-C-I100) moves the process condensate from tank C-100 through
37 the condensate filter to LERF. The process condensate pump is a centrifugal pumnp constructed of
38 3 16 stainless steel.

39 Condensate Filters. After leavineL, the condensate collection tank. the process condensate is filtered to
40 remove solids. The primary condensate filter (F-C-I ) has a welded steel housing. A second filter systemn
41 (F-C-3). installed downstream is also used to filter the process condensate. This systemn has duplex in-
4 2 line filters in cast iron housing. Both filters employ a filter material that is compatible with the process
43 condensate.

44 Process Condensate Radiation Monitoring, Sampling and Diversion System. The process condensate
45 transferrec. to LERE is monitored continuouIsly for radiation. If radiation levels exceed established limits.
46 an alarmn !; received and interlocks immiediately divert the streamn back to thle condensate collection tank
47 (or the feed tank) and shut off the process condensate pumrp. This ensures process condensate containing
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1 excessive radionuclides due to an accidental carryover from the vapor-liquid separator is not transferred
2 to LERF.

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

6 Condensate Recycle System. For waste minimization, a portion of the process condensate from tank
7 C-l100 is recycled for use as decontamination solution for the deentrairnent pad sprays and seal water for
8 the recirculation pump (P-B-l) and slurry pump (P-B-2). Use of process condensate instead of raw water
9 results in approximately 10 percent reduction in waste volume generated during continuous operation of

10 the 242-A Evaporator. Filtered raw water also is available as a backup for sprays and seal water. A
11I 2-inch (5.1 centimeters) diameter carbon steel line, stainless steel centrifugal pump (P-C 106). and filters
12 (F-C-S and F-C-6) supply process condensate from tank C-1 00 to the pad sprays and pump seals. The
13' filters are disposable cartridge filters in carbon steel housings arranged in parallel with one filter in
14 service while the other is in standby.

15 4.1.4 Integrity Assessments

1~~~_ 6 h neity assessment report (Appendix 4B. Integrity Assessment Report) discusses:

17 - The standards used durin- desian and construction of the 242-A Evaporator and the adequacy of
18 those standards

1 9 9 The characteristics of the DST waste processed

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

22 - The age of the tanks and the affect of age on tank integ-rity

23 * The results of the leak tests, visual inspections, and tank wall thickness inspections

24 - The frequency and scope of future integrity assessment

25 - Deficiencies in secondary containent design. These deficiencies are discussed in-the integrity
26 assessment report.

27 An independent, qualified, registered professional engineer certified the integrity assessment.

28 The inspections, tests, and analyses performned provide assurance that the 242-A Evaporator tank system
29 has adequat 'e design. sufficient structural strength, and sufficient compatibility with the waste to not
30 collapse, rupture, or fail during operation. No evidence of degradation was noted during the visual test.
31 ultrasonic test, or leak test. Both condensate collection tank C-1 00 and the vapor-liquid separator/reboiler
32 loop passed leak tests. The frequency of subsequent integrity assessments has been established at every
33 10 years. This frequency is based on the results of the 1998 integrity assessment.

34 4.1.4.1 PC-5000

35 An integrity assessment for PC-5000 was performed, including a hydrostatic leak/pressure test at 10.5
36 kilograms per square centimeter gauge (150 pounds per square inch). A statement by an independent,
37 qualified, registered professional engineer attesting to the integrity of the piping system is included in
38 Integrity Assessment Report for the 242-A EvapOrafor/LERF Wfaste Transfer Pipning, Project Wi 05
39 (WI-C 1993). along with the results of the leak/pressure test. The next Integrity assessment for PC-5000
40 will be conducted in the calendar year 2008. The schedule for conducting integrity assessments will be at
41 a frequency of every 10 (calendar) years unless otherwise required by an 1QRPE or as required for systemn
42 repairs and upgrades. All integrity assessments will be conducted in accordance with WAC 173-303- 640.
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1 4.1.5 Additional Requirements for Existing Tanks

2 Refer to information in Section 4.1 .2 and the integrity assessment report, which includes measuring tank
_3 wall thicknesses, evaluating corrosion protection. and performning leak tests.

4 4.1.6 Secondary Containment and Release Detection for Tank Systems

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

7 4.1.6.1 Requirements for All Tank Systems

8 The Construction Specification for 242-A Evaporator-Crystallizer Facilities Project B-1 00 (Vitro 1974)
9 wvas usecn C'uring preparation. design. and construction of the tank and secondary containment systemns.

10 The ntatvassessment report dceaiis now, the construc:tion spcijcation retate-s to the national coides :0110
I I standards.

12 ConsructIng the bulilding and vessels per this specification ensures that foundations are canae of
131 suprortlng -ant, and seconuarv containment systems and that uineveOn 'setiine anc flnures fiort pesur
14 itradients do not occur '. ie i_ ntegrity assessmentl reporti (Appendix 4B i states t ii-t th1e2--l. vaporat&-

I15 has aucortnate desien. sulticttstructural strength, and sufficient compatibility \vith the w'asies to not
1 6 coliapse_. rupture. or fail during service loads associated with nornal operations anid that the buildinga

17 structure was designed and constructed to wvithstand a design basis earthquake".

18 The iegrity assessment report (Appendix 4B) describes the buildingT and se-condary- containment system.
19 This systemn is designed to ensure any- release is detected within 24 hours. The seconda-v containment
20 system- aiso is desianecl to contain 1 00 percent of the maximnum operatinL capacity of" the vaInor-icmnid
2 1 separatorrenoi ler loop. and the drain systemrs are sloped to allow coliection ofsoILution an-- nave

22sufficen c aaity to dra'r, this \'oiume in iess than tim, required 24 hours.

23The nt:rvassessmen:, report describes the protectivt coating inaterial and seaian: used to protecl'
24 concrete and joints fromn attack by leaks to the secondar\' containment. The mraterials of construction f'or
25 the sumnp and drain lines are also compatible wvith the waste processed at the 242-A Evaporator.

26 4.1.6.2 242-A Building Secondary Containment

27 The 24- Building serves as a secondary containment vault for the vapor-liquid separator (C-A-I)
28 condensate collection tank (C-l100). and ancillary equipment used for transferring mixed waste at the
29 242-A Evaporator. The concrete for the operating area was poured to form a monolithic structure. Where
30 needed. Joints in the concrete were fabricated with prefontned Filler confornmn to the standards of thle
31 American Society of Testing and Materials. Joint Filler is sealed wNith a polvsulfide sealant per the
32 requirements of the construction specifications (Vitro 1974).

33 Before restart in 1994. a new acrylic special protective coating was applied to the concrete in the pumrp.
34 eaoaoadcnesrrms. The coating, meets the requirements of the construction specification
35 (V itro 19 7 4). in clIu di ng( resi stanice to very h ig(h ra dia t ion s do ses. t emperat ure s o f 7 7o C. an d sp illIs of
36 25 percent caustic solution.

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

38 - Pump room
39 - Evaporator room
40 - Condenser roomn
41 - Ion exchange room
42 - Load out room* (used for temporary storage of mixed waste)
43 - i-ot equipment storage roomn.
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1 4.1.6.2.1 Pump Room

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

8 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
9 1.8-meter (5.9 feet) deep sump with a 0.64-centimeter (0.25-inch) stainless steel liner. The pump room

10 sump collects spills from various sources for transfer to the feed tank, 241-AW-102. Figure 4.6 provides
11 a simplified process flow schemnatic of sources. which drain to the pump room sump. Drainage to the
12 sump includes:

13 - Leaks to the pump room floor from equipment in the pump room
14 -Evaporator room floor drain
15 - Hiot equipment storage room floor drain
16 - Load out room floor drain
17 - Raw water backflow preventer drain

18 Solution in the pump room sump is transferred to the feed tank (241 -AW-102) using a steam jet.
19 A 1 0-inch secondary containment overflow line is provided for draining large volumnes of solution should
20 a catastrophic tank failure occur. Because the overflow line provides a direct path between the air space
21 of tank 241 -AW-102 and the pump room, a minimum level of water must be maintained in the sump to
222 prevent cross ventilation. A leak into the pump room sump would be detected by a rise in the sump level.
213 Instrumentation provided alanms on high sump level.

24 The recirculation and slurry pumps in the pump room are equipped with mechanical seals having
25 pressurized water introduced between the seals. The seal water is maintained at a pressure that exceeds
26 the process pressure at the seal to ensure water leaks into the process solution, but waste solution does not
27 leak out. Water from seal leakage is collected in funnels in the pump room and routed to feed
28 tank 24 1-AW- 102 via the 1 0-inch overflow line described previously.

29 4.1.6.2.2 Evaporator Room

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

34 Leaks in the evaporator room flow to a floor drain that routes through a 3-inch line to the pump room
35 sump described in Section 4.1.6.2. 1. A leak in the evaporator room would be detected by a rise in the
36 pump room sump level. The floor of the evaporator room and a portion of the pump room floor are
.37 3.0 meters below grade to contain the entire contents of the vapor-liquid separator, reboiler, and
38 recirculation loop in the event of a catastrophic failure. The floor and walls of the evaporator room up to
39 an elevation of 1.8 meters are painted with a special protective coating.

40 4.1.6.2.3 Condenser Room

41 The condenser room secondary containment walls are 0.36- to 0.56-meter-thick reinforced concrete. The
42 secondary containment floor is 0.5 1-meter-thick reinforced concrete. The condenser room contains all
43 the components of the process condensate system described in Section 4.1.3.1 (refer Figure 4.4),
44 including tank C -100.

45 Leaks in the condenser room flow to two floor drains that join and route through a 6-inch line to feed tank
46 241 -AW- 102. Leaks in the condenser room are detected by the following:
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I1 Unexpected changes in liquid level in tank C-100. Instrumentation is provided to monitor liquid level
2 in the tank, including high- and low-level alarms.

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

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

6 4.1.6.2.4 Load out and Hot Equipment Storage Rooms

7 The load out and hot eqtuipment storage roomns secondary containment walls are 0.30- to 0.56-meter
8 (0.98- to 1 .84-feet) thick reinforced concrete. The secondary containent floors are 0. 15-meter (0.49-
9 feet) thic-k reinforced concrete. The room contains two recirculation lines and samplers used to sample

10 the fedand slurry streams. The lines and samplers are located in . shielded enclosure adjaccnt to thle
111 pomnp -room wall.

12 The load out and hot eouipment storaLs roomn contains two sumps: the drain sumip and decontamination
3 sumop. T-he sumos are (.91 meter in diamieter, about 1.2 meters deen. and lined with stainies s steel. Both

14 sumps drain via a S,-Inch drain line to the pumnp room- sum-p described in Section 4.1.6.2.1. The sumip,
tO ioor, and walls of the load out and hot equipment storaLe room up to an elevation of 3.8 meoters art,
rpalmetd xvith a special protective coatne

17 Leaks in the sampler piping. flow into two drains in the sample enclosure, which drain via a '--Inch line to
18 the decontamination sump. which drains to the pump room sump (describedi in 4. 1.6.2.11. !Leak detectors
19 in the sanier enclosures or a rise in the pump room sump levex eetslasi th sape ng

-el etets eak in he ainierpin
20 4.1.6.2,5 242-A Buiiding Drain Lines

21 Figure 4.6 provides a sirnnofied6 process fiowx schecmatic of sources routed to thle 242-A Btiiidineg urain
22 line1S. Th e 242-A TSD unit boundarv includes these lines up until thyexit the 2-ABuilie. -A, thiS
23 , oin:.. thle lines are considered DST- systemn components. Four lines serive to drain the 242_-k Buiimine_
24 equipment to feed tank 24 1 -AW- 102:

25-Pumnp room sumnp drain line (DR-334): a 1 0-inch carbon steel line that transfers process condensate
26 overflow,'diverted liquids and empty out of the pump room sump to the feed tank

27 - Vapor-liquid separator vessel drain line (DR-3 35): a 1 0-inch carbon steel line that allows gravity
28 drain of the vessel to the feed tank

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

31 * Diverted process condensate drain line (DR-338): process condensate liquid drains through DR-338
32 into surnp drain line (DR-3 34) which drains to 241 -AWA-1 02.

33 The four lines are sloped to drain about 170 meters to feed tank 241 -AW-] 02 via the drain pit
34 (241 -AW-02D). Although WAC 173-303-640(1 )(c) exempts systems that serve as secondary
35 containment from requiring secondary containment, drain lines DR-334. DR-335. and DR-338 have outer
36 encasement piping.

37 The drain lines are connected to a cathodic protection system to prevent extemnal corrosion fromn contact
3 8 with the soil. The cathodic protection system consists of:

.39 - A rectifier that converts supplied alternaring current voltage to an adjustable direct current voltage

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

41 * Retrn wiringa that connects the piping to the rectifier, completing the circuit.

42 * The rectifiers are inspected to component degradation has not occurred. Test stations along the
4 3 systemn are chiecked annually to verify 0. 85 volt is maintained on the systemi as required by the
44 National Association of Corrosion Engineers.
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1 Further detail regarding design and construction of DR-334,-335,-338 and -343 is provided in
2 DOE/RL-90-39 (Hanford Facility Dangerous Waste Permit Application Double-Shell Tank System).
3 Further detail regarding the design, operation, maintenance, and inspection of the cathodic protect system
4 for these lines are also provided in DOEfR-L-90-39.

5 4.1.6.3 Transfer Line Containment

6 This section describes the design and operation of secondary containment and leak detection systems for
7 transfer lines between the DST System and the 242-A Evaporator, and from 242-A to LERF (one line
8 only, PC-5000). The 242-A TSD boundary for lines running between 242A and the DST System ends at
9 exterior wall of 242-A building. At this point, these lines (e.g., feed and slurry line piping) are

10 DST System components. For further detail regarding SN-269, SN-270, SL-1 67, and SL-1 68 refer to
I1I DOE/RL-90-39.

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

15 4.1.6.3.1 Feed Line Piping

16 Two feed lines (SN-269 and SN-270) (one in service and one spare), each consist of 3-inch transfer
17 piping within a 6-inch secondary containment encasement piping. Both the transfer and encasement pipes
18 are constructed of Schedule 40 carbon steel. The lines run below o-rade about 120 meters from pump pit
19 241-AW-02E (above feed tank 241-AW-102) to the 242-A Building.-

20 To detect transfer-piping failures, leak detector risers equipped with conductivity probes are installed on
21 the encasement lines. The transfer piping and encasemnents are sloped towards the conductivity probe,
22 which, on leak detection, annunciates an alarm in the 242-A Evaporator control room. A valve in the
23 pump pit (241 -AW-OT2E) can be opened to drain solution from the encasement pipe into the pit, which
24 drains to feed tank 241l-AW-102.

25 4.1.6.3.2 Slurry Line Piping

26 The slurry pump (P-B-2) transfers solution through one of two transfer lines: SL-1 67, for transfer to
27 valve pit 241-AW-B (standard configuration), or SL-I 68 for transfer to valve pit 241 -AW-A (alternate
28 configuration). Slunry solution can be routed via double-encased piping from these valve pits to any
29 designated DST slurry receiver. Both slurry transfer lines consist of 2-inch transfer piping within a 4-inch
30 secondary containment encasement piping. Both the transfer and encasement pipes are constructed of
31 Schedule 40 carbon steel. The lines run below grade about 73 meters between the 242-A Building and
32 the valve pits.

33 These slurry lines contain leak detector risers and conductivity probes similar to the feed line piping
34 described in Section 4.1.6.3. 1.

35 4.1.6.3.3 PC-5000

36 The process condensate transfer line (PC-5000) from the 242-A Evaporator is centrifugally cast,
37 fiberglass-reinforced epoxy thermoset resin pressure pipe fabricated to meet the requirements of ASME
38 D2997 (ASME 1984). The 3-inch (7.6-cm) carrier piping is centered and supported within 6-inch
39 (15.2-cm) containment piping. Pipe supports are fabricated of the same material as the pipe, and meet the
40 strength requirements of ANSI B31.3 (ANSI 1987) for dead weight, thermal, and seismic loads.

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

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

44 Single-point electronic leak detection elements are installed along the transfer line at 305-meter
45 (1000 foot) intervals. The leak detection elements are located in the bottom of specially designed test
46 risers. Each sensor element employs a conductivity sensor, which provides a signal to the
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I 242-A Evaporator control room when a potential leak is detected. If a leak develops in the carrier pipe,
2 fluid will travel down the exterior surface of the carrier pipe or the interior of the containment pipe. As
3 moisture contacts a sensor unit, a general alarm sounds in the 242-A Evaporator control room on the
4 Monitorina Control System. In addition. the zone of the sensor unit causing the general alarmn can be
5 determined using the leak detecti on-monitoring panel. Upon verification of a leak. the pump located in
6 the 242-A Evaporator is shut down, stopping the flowv of aqueous waste through the transfer line. A low-
7 volume air purge of the annulus between the carrier pipe and the containment pipe is provided to prevent
8 condensation buildup and minimize false alarms by the leak detection elements.

9 If a leak is detected using visual inspection of the PC-5000 transfer line encasement at the encasement
10 catch tank: (TK-PC-I 01) in the LERE catch basin ('242AL-43). the shift manager is notified. The Shift
I I Manaer kvili direct shutdown of the aoueous waste through the PC-5000 transi er iine-.

12 4.1.6.4 Additional Requirements for Sp)ecifi:z Types of Systems

13 Addressed i this section are additional reauiremrents inXVC 13-3-4fovalsyesliethe
14 241--A tingto ensure neither buildup of iunitabie vaEnors no,- does in-,!-ration of precipitation oc:ur.
15 This sectior also addresses secondary containment for ancillary eciuipment and pipinL, associated wv'ih the'
16 tank

17 4.1.6.4.-i Vault Systems

1 8 The 242-.A Buildin2 is a vault constructed partially below -,round. providing secondalry containment for
19 the tank sy\stemns. The DST System wvaste processed at the 24 2-A Evaporator is designated ignitabie and
20 reacti ve- because of the- presence, of nitrite and nitrate salts, which are considered oxi'dizerS per
21 49 CFR 3. Because of their liow volatLility, these compounds are unlikely to he present in the vapol,
22 phase of roe tanoL systems at th 24-A Evaporator. However, to prevecnt the spread of contamination. the
23, vapo-lhiuid separator (C-A-I is ve-ntilated and m-aintained at lowve: - P: -rssr *ncni tne runIn Ia-
24 space. This ensures air leakaae is fromr uncontaminated building air space into the tank vapor space.
2 5 Vapor-s irmtoe vapor-liquid separator flow, to the vacuum conuenser system described in Section 4.0.

26 The condensate collection tank (C-100). collects process condensate that is not designated irnitabie or
27 reactive.

28 The tank systems and ancillary equipment are located within the 242-A Building. which is completely
29 enclosed to prevent run-on and infiltration of precipitation into the secondary containment system.

30 4.1.6.4.2 Ancillary Equipment

31The 242-A Building provides secondary containment for ancillar-.x equipment. Double containment is
32 provided for the feed and slurry transfer lines between the 24- Building and the AW Tank Fairm by,
33 pipe-in-pipe arrangements. Therefore, all ancillary equipment has secondary containment and the daily
3 4 inspection requirements in WAC 173-303-640(4)(f) are not applicable.

35 4.1.7 Variances from Secondary Containment Requirements

36 The integrity assessment report (Appendix 4B) discusses the following three deficiencies associated with
37 the secondary containment system:

3 8 Pump Room Sump. The pump room sumnp does not comply with secondary containment requirements
39 because liquid must be kept in the sump to provide a seal to prevent airflow between the pump room and
40 feed tank 241 -AW -l 02. Although the sump has a 0.63-centimeter (0.25-inch)-thick stainless steel liner to
41 prevent corrosion of the concrete floor, the sump does not have secondary containment.

42 Routine Discharges through Secondary Containment. The configuration of the 242-A Evaporator
43 process requires routine, batch discharges of dangerous wvaste through secondary containment drain lines.
44 These routine discharges include the followving.
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1 - Steam condensate, cooling water, and process condensate sample stations drain to the feed rank,
2 241 -AW- 102, through drain line DR-343. Total discharge is about 3 8 liters (10 gallons) per month
3 during operation.

4 - Sample bottle water sprays down in the feed and slurry sample stations drain to the decontamination
5 sump in the load out and hot equipment storage room. The decontamination sump then drains to the
6 pump room sump. Total discharge is about 76 liters per month during operation.

7 Transfer Piping Wall Penetrations. Three dangerous waste transfer line piping sections passing
8 through the 242-A Building wall are single-walled, i.e., no secondary confinement in the wall (about
9 56-centimeter-thick reinforced concrete).

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

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

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

19 4.1.8 Tank Management Practices

20 All waste to be processed at the 242-A Evaporator must be sampled to determnine if the waste is
21 compatible with the materials of construction at the 242-A Evaporator. Before each campaign, candidate
22 feed tanks are sampled per the requirements of the waste analysis plan (Chapter 3.0). Based on the
23 results, three possible options are implemented.

24 - The waste is acceptable for processing without further actions.

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

27 - The waste is unacceptable for processing.

28 The 242-A Evaporator process is controlled by the MCS. The MCS computer monitors liquid levels in
29 the vapor-liquid separator (C-A-i) and condensate collection tank (C-100). The MCS system manages
30 liquid levels in the C-A-i using an auto-cascade function that controls feed delivery to the C-A-i vessel.
31 The MCS system also manages liquid levels in the C-I 100 using an auto-cascade function to maintain the
32 tank level at approximately 50-percent. The MCS has alarms that annunciate on high-liquid levels for
33 both C-A- I and C-I100 to notify operators that actions must be taken to prevent overfilling of these
34 vessels.

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

40 Process and instrumentation drawings are listed in Section 4.3.

41 The MCS also provides an automated interlock to shutdown the recirculation pump (P-B-I) and slurry
42 pump (P-B-2) if a leak is detected. The recirculation pump (P-B-I) and slurry pump (P-B-2) will be
43 shutdown automatically using the MCS interlock and/or manually at the direction of the Shift Manager or
44 242-A Evaporator Control Room Operator if a leak occurs. The process condensate pump (P-C-100) will
45 be shut down manually at the direction of the Shift Manager or 242-A Evaporator Control Room Operator
46 if a leak occurs.
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1 4.1.9 Labels or Signs

2 A lbeli g uade was completed before restart in 1994 for tank C-] 100 to identify the waste contents and
3 major risks associated with waste stored within the tank. Tank C-100 ancillary piping, is labeled
4 "PROCESS CONDENSATE' to alert trained personnel which pipes in the condenser room contain
5 dangerous waste. The vapor-liquid separator (C-A-I) is located in the evaporator room. a normally
6 unoccupied area. This area is posted as a high radiation area with ALARA access controlled and limited
7 to trained personnel only. The tank labels are visible from the walls of the tank enclosure rooms, which
8 are less than 15 meters from the tank systemns; therefore. label visibility requirements are met.

9 4.1.10 Air Emissions

10 Tank systemns that contain extremnely hazardous waste. and is acutely toxic by inhalation must be desi(_ned
I1I to prevc -n escap of such vapors. The DST System waste in the vapor-liquid sen~arator. -. is
12 desianatcd extiremely hazardous wvaste. however, no determination has been neriorred to demieif the
13 waste is acutely or chronically toxic. Mi\ost of the toxic comnpounds In the D;T waste arc, no' \ olatile. but
14 because of the hiLh radioactivhtv of the wvaste. controls are, included to iurevent or rnitic-ate the release of'
15 tank vapors. The Vapor-linluld se parator is maintained under vacuunm to ensure air leakage is from
16 tinconraminated building a::- space into the tank vapor space. Th"e D0oi'Lin vapor in C-A-I passes throuc_,h

17deta nen pads and spray s to prevent liquid and sold carry over into the vapor section of the Tank.
18 The vapor streamn passes through three condensers that remnove the condensable components. Thle
19 nonicondensable vapors pas, through HEPA filters be~fore- being discharged to the environment.

20 4.1.11 Management of ignitable or Reactive Wastes in Tank Systems

21 Althoug_'h the DST Svstemn waste reivocesset' alt hc 22t Evaporator is designatedl -nitable hecaus c w
2 2 the presence ol oxinize.rs nitrates and nites:. toe,, waste noes no, mieet the- definition of a conuslitme 1):

23flammiable liauid gi'men :r Naional Fir_- Prot-ction1 (ssocatio A >,i Code numbe1rCI 30 \NFPA 10 9 ''!
24 The buffer zone requiremntsi in NFPA-30. whicn require tanks containing combustible or flammnabl
25 solutions be a safe distance fromn each other and fromn public wNaN. are not, applicable.

26 An analysis is performed on the DST Systemn waste to be processed to verify the waste does not react
27 exothermi callv at the elevated temperatures at the 242-A Evaporator. The waste analy sis plan
28 (Chapter 3,.0) discusses waste acceptance requirements due to reactive wvaste desiu-nation.

29 4.1.12 Management of Incompatible Wastes in Tank Systems

30 Waste transferred to the 242-A Evaporator must be compatible before mixing. The waste analysis plan
31 (Chapter 3.0) includes waste cornpatibility requiremnents.

3 2 4.2 AIR EMISSIONS CONTROL

.33- This section addresses the requirements of Air Emission Standards for Process Vents, under Subpart AA
34 (incorporated by reference in W\NAC 173-303-690).

35 4.2.1 Applicability of Subpart AA Standards

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

38 Waste processed at the 242-A Fvaporator routinely contains greater than 10 parts per million organic
39 concentrations: therefore. organic air emissions are sub ject to 40 CFR 264. 1(032. which requires organic
40 emissions from all affected vents at the Hanford Facility be less than 1 .4 kilogram-s per hour and
41 2.8 megaurams per year. or control devices be installed to reduce organic emissions by 95%) .

42 The 242-A Evaporator has one process ventilation systemn that vents both the vapor-liquid
43 separator (C-A-I ) and the condensate collection tank (C-1l00). The vent lines from both tanks combine
44 before enterling an off-gas systemn consistinu of a deentrainer. a prefilter dernister. HEPA filters. and an
45 exhaust fan. The vessel vent of'f-g-as systemn is located on the third floor of the condenser room, wvith the
46 exhaust stack extending horizontally thr-oughI the east wall of the building at an elevation of' 14.7 meters
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1 above ground level. The exhaust stack bends to run vertically with the discharge point 18.6 meters above
2 ground level.

3 The annual average flow rate for the vessel vent is given in Radionuclide Air Emissions Report for the
4 Hanford Site - Calendar Year 1995 (DOE-RL 1996) as 18 cubic meters per minute and the total annual
5 flow was 9.6 E-t06 cubic meters. During waste processing, the airflow is about 20.5 cubic meters per
6 minute, with about 4.3 cubic meters per minute ventilated from tank C- 100 and the remainder from the
7 vapor-liquid separator and air in leakage.

8Organic emissions occur during waste processing, which is less than 6 months (182 days) each year. This
9 is the maximum annual operating time for the 242-A Evaporator, as shutdowns are required during the

10 year for maintenance outages, candidate feed tank analysis, and establishing transfer routes for staging
11I waste in the DST System. The total operating time for the two campaigns in 1994 was 86 days.

12 4.2.2 Process Vents - Demonstrating Compliance

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

16 4.2.2.1 Basis for Meeting Limits/Reductions

1 7 The TSD units at the Hanford Facility subject to 40 CFR 264, Subpart AA meet the organic air emission
18 limits of 1.4 kilograms per hour and 2.8 megagrams per year, established in 40 CFR 264.1032, by the
119 desigin of the facility. The 242-A Evaporator and the other TSD units collectively can meet these
20 standards without the use of air pollution control devices.

21 4.2.2.2 Demonstrating Compliance

22 Process vent organic air emissions are controlled by establishing limits for acceptance of waste at the
23 242-A Evaporator. Before startup of each campaign. the waste to be processed is sampled in the DST
24 System to determnine the orgyanic content. If the concentrations of organic constituents are less than the
25 limits in the waste analysis plan (Chapter 3.0), the waste can be processed, provided the Hanford Facility
26 will not exceed 1.4 kilogramns per hour and 2.8 megagrams per year. The waste acceptance limits in the
27 waste analysis plan are based on equilibrium calculations and assumptions gyiven in Organic Emission
28 Calculations for the 242-A Evaporator Vessel Vent System (WIHC 1996). The calculation to determine
29 organic emissions consists of the following steps:

30 1 . Determine the emission rate of each candidate feed tank organic constituent by multiplying the
31 constituent concentration by the corresponding partition factor in Organic Emission Calculations for
32 the 242-A Evaporator Vessel Vent System (WHC 1996).

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

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

38 The organic emission rates and quantity of organics emitted during the campaign are determined usin
39 these calculations and are included in the operating record for each campaign, as required by
40 40 CFR 264.1035. The Hanford Facility has a system to ensure organic emissions from units subject to
41 40 CER 264, Subpart AA are less than the limits of 1.4 kilograms per hour and 2.8 megagrams per year.
42 Records documenting total orgcr emision are available for Ecology review on request.

43 4.2.2.3 Reevaluating Compliance with Subpart AA Standards
44 Calculations to determine compliance with Subpart AA will be reviewed when any of the following
45 conditions occur at the 242-A Evaporator:
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I - Changes in the configuration or operation that affect the assumptions in the Organic Emission
2 Calculations for the 242-A Evaporator Vessel Vent System (WHIC 1 996)

3 - Annual operating time exceeds 1 82 days

4 4.3 ENGINEERING DRAWINGS

5 The drawinus in Table 4.1 are process and instrumentation diagrams for the systems at the
6 242-A Evaporator that contact mixed waste. These drawings are provided for general information, and
7 demonstrate adequacy of the tank systems design.

8 Table 4.1. Process and Instrumentation Diagrams

Systemn Drawving Number Drawing Title

Vap~o-'icuid Sep--arator H--2-9 988 Sheet P L iZ) Evap~orator- RteeircSstr

Rebofier 'k-ecircuiation Line 8-2- ) 8 8 Sheet 2 P & ID Evaporator Recire- Sstenm

Slurry '>vstemn 1-1--98989 Sheet I P& ID Slurr\ >Svstern

Conder]sate Collection Tank 1-1--98090 Sheet I P& ID Process Condensate System-r

Secullua - Containment Drain System H-2-98995 Sheet 1 P__&__ID __Drain _____________

Secondaryv Containment Drain System 11-2-98995 Sheet 2 P & ID Drain Systemi-

lCondensers 1--98999 Sheet I P & ID Vacuum Condenser System _

Pump ormSump -1-9(2Shiet I P &ID let Gang Valve System

CnesaeRecycle, Svstent ;)--9QU0(: 'S ,eot I P&ID Filtered Raw, Water System. 1

Prtc Londensate Line K'-50(1:) 1 Np9&m-4 PipiePot for PC-5(00 hDe-,\ecn
-x2 and the LIREP fence line

Q The dr-a\, n.es1 in Table 4.2 are io:- se onciar\' containulent systemis for- tile 242-A Evaporator. Because
10 secondarv containment systems are the final barrer for preventing tile release of dangerous waste into the
I1I environment, modifications that affect thle secondary, containment systems will1 be submitted to tihe
12 WNashington St ate Department of Ecology. as a Class 1. 2. or 3 Perm-it modifications. as required by
13I 'WAC 17--303-830.

14 Table 4.2. 242-A Evaporator Secondary Containment Systems Drawings

System Drawing Number Drawing Title

242-A Building- H-2-6927 Sheet I Structural Foundation Plan Sections & General
Notes - Areas I & 2

1-1-2-69278 Sheet I Structural Foundation Elevations & Details -

_________________Areas I & 2

H1-2-69279 Shieet 1 Structural First Floor Plan & AMU - Areas 1 & 2

Pump Room Sump H-2-69352 Shieet 1 Sections PoesNat rial
Drainage {PoesWseDang
242-A Building, Drainagie fl-2-69-54 Sheet I Plan Process Waste Drainage

Pump Roomn Sump H-2-69369 Shieet 1 11 Ptmmp Roomn Sump Assembl & Details
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I Figure 4.1. 242-A Evaporator Simplified Process Flow Diagram
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I Figure 4.2. 242-A Evaporator Process Loop
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Figure 4.3. 242-A Evaporator Slurry System
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I Figure 4.4. 242-A Evaporator Process Condensate System
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1 Figure 4.5. 242-A Evaporator Vacuum Condenser System
2
3
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Figure 4.6. 242-A Evaporator Drain System

2 E -

0

C, a*Q, 0 I

LL -ee a0

>Q co Z u
() \OC Un~aie

-~Pm RoCrn Sump3T~

CHG50-1

4.220



Class 1 Modification WA7890008967, Part III, Operating Unit 4

Quarter Ending 6/30/10 242-Evaporator

1 Chapter 6.0 Procedures to Prevent Hazards

2 6.0 PROCEDURES TO PREVENT HAZARDS......................................................... 6.1

3 6.1 SECURITY............................................................................................ 6.1
4 6.1.1 Waiver................................................................................................. 6.1

5 6.2 INSPECTION PLAN ................................................................................. 6.1
6 6.2.1 General Inspection Requirements ..................................................................... 6.1
7 6.2.2 Tank System Ispections and Corrective Actions.................................................... 6.2
8 6.2.3 Storage of Reactive and Ignitable Wastes ............................................................ 6.3
9 6.2.4 Air Emissions Control and Detection Inspections ................................................... 6.4

10 6.2.5 Inspection Logs .................................................... ..................................... 6.4
11 6.2.6 Schedule for Remedial Action for Problems Revealed.............................................. 6.4

12 6.3 PREPAREDNESS ANT) PREVENTION REQUIREMENTS ..................................... 6.4
13 6.3.1 Equipment Requirements.............................................................................. 6.4
14 6.3.2 Internal Cormmunications.............................................................................. 6.5
15 6.3.3 Spacing Requirement ................................................................................. 6.6

16 6.4 PREVENTIVE PROCEDURES. STRUCTURES, AND EQUIPMENT ........................ 6.6
17 6.4.1 Loading and UnloadingT Operations ................................................................... 6.6
18 6.4.2 Runoff................................................................................... .............. 6.6
19 6.4.3 WKater Supplies .......................................................................................... 6.6
20 6.4.4 Equipment and Power Failures......................................................................... 6.7
21 6.4.5 Personnel Exposure ................................................................................... 6.7

22 6.5 PREVENTION OF REACTION OF IGNITABLE. REACTIVE. AND
23 INCOMPATIBLE WASTE............................................................................ 6.8
24 6.5.1 Precautions to Prevent knition or Reaction of lumitable or Reactive Waste .................... 6.8
25 6.5.2 Precautions for Handling Ignitable or Reactive Waste and Mixing of Incompatible Waste ...6.8

26 Tables

27 Table 6. 1. Visual Inspection Schedule for Tanks, Piping, and Rooms ....................................... 6.9
28 Table 6.2. Inspection Schedule of Safety. Security, and Emergency Equipment......................... 6.10
29 Table 6.3. Inspection Schedule for Alarmn Monitoring ....................................................... 6.11
30 Table 6.4. Inspection Schedule for Maintenance and Other Inspections ................................... 6.12

6.i



Class 1 Modification WA7890008967, Part 111, Operating Unit 4
Quarter Ending 6/30/10 242-Evaporator

1
2
3
4
5 This page intentionally left blank.

6.ii



Class 1 Modification WA7890008967, Part 111, Operating Unit 4
Quarter Ending 6/30/10 242-Evaporator

1 6.0 PROCEDURES TO PREVENT HAZARDS

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

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

10 6.1 SECURITY

11 Refer to Permit Attachment 33. §6.1 Security.

12 6.1.1 Waiver

13 A wvaiver of security procedures and equipment requirements is not requested for the 241-A Evaporator.
14 Therefore, the waiver requirements outlined in WAAC 1'73-303-3 10(l)(a) and (b) are not applicable.

15 6.2 INSPECTION PLAN

16 This section describes the method and schedule for inspections of the 242-A Evaporator. The purpose of
17 inspections is to identify situations that might cause or lead to a release of mixed waste that could pose a
18S threat to human health and the environment. Abnormal conditions identified by an inspection must be
19 corrected on a schedule that prevents hazards to the public and environment.

20 6.2.1 General Inspection Requirements

21I This section provides an over-view of inspections performed at the 242-A Evaporator. A copy of the
22 inspection plan is kept in the 242-A Evaporator control room. There are three general classes of
23 inspections at the 242-A Evaporator:

24 . Monitoring of remote instrumentations and alarms are performed by operating personnel in the
'25 242-A Evaporator control room using the MCS computer.

26 - Visual inspections of tanks and equipment are performed by operating personnel. Other inspections
27 of 242-A Evaporator equipment are performned as noted in Table 6.1 through Table 6.4.

28 - Preventive maintenance of equipment and calibration of instruments are performed by maintenance
29 personnel. A computerized tracking system is used to identify and schedule prvetve maineac
30 and calibration activities.

3 1 Preventive maintenance and instrument calibrations on certain equipment might not be possible when the
32 242-A Evaporator is operating. Because of the limited duration of 242-A Evaporator campaigns, these
33 activities are scheduled during outages between campaigns to avoid interference with operating activities.
34 Per Condition 11.0.3 inspection of high radiation areas will be addressed on a case-by-case basis.

35 6.2.1.1 Types of Problems

36 The 242-A Evaporator inspections include, but are not limited to, the following:

37 *Condition of tanks and ancillary equipment
38 *Condition of secondary containment
39 *Evidence of leaks or overflows from tanks, piping, or transfer lines
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1 - Condition of security equipment
2 - Condition of safety. communications, and emergency equipment.

3 A schedule of inspections. including items to be inspected, problems to look for. frequency of inspections
4 and responsible organization are provided in Tables 6.1 through 6.4.

5 6.2.1.2 Frequency of Inspections

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

9 - The frequency of inspections for the 24-'-A~ Evaporator is given in Tables 6.1 through 6.4. Examples
1I oit trecuencies incicuec:

11 I * Daly at least everx 21' neurs ) - visial inspections oftmis. pinine2 and second".'-, containment.

12 . \\ei-,' (at least e-\r -~s - ~sual inspections ofn personal -proiectiVe equipmen. CxiC'cn iL,1iuting,.
13- aufd nested warninL, sig-ns.

14 * N ti- i at le-ast evc-N 31 days) - ins:-e.cti ens of creenicv sirens, fire ex.tintuishers. s;alety hwes
- en~cr cc liieo' aldo SO I11'. 0 ,tlol i

16 . Annually (at least ever\ d avs) - instrumentation calibrations, cathodic protection sy'stemT tesIno.
I fire inspections.

18 Leak, d--1ec-tors are, functionally checkrled within 92 days of ~the start of a camrpaign and every\ Q2 days
19 thereaitec until the campaign IS ever,. The frequency of some alarin. mronitorine- is cnius.This
20 means, an operator must he present mn Int cont'rol room "o meoniior atIarrm instrureints that continuousiv

21 check, i- .-onditions suchi as Letis a uih Sump evt.KntuusmonitorinL: is oniv reounref whien
22 the 242-k, Evaporator is processIne ast

23 6.2.2 Tank System Inspections and Corrective Actions

24 This section discusses the inspections perfornied on the two tank systemis at the 242-A Evaporator: the
25 vapor liquid separator. C-A-I. and the condensate collection tank. C-100. Inspections include secondary
26 containment and leak and overfill prevention equipment.

27 6.2.2.1 Overfill Prevention

28 The vapor liquid separator. C-A-I. is equipped with instrumentation that alarms before the tank reaches a
29 level where the tank could overflowN or entrain liquid waste into the vactium condenser system. The alarm
30 annunciates in the control room allowing, operating personnel to take imm-rediate action to stop the vapor

3I liquid separator from overfilling.

32 The condensate tank. C-I 100. was designed with an ov.erflow line that routes waste to the feed tank.
33 241 -AW-102. This design prevents tank over-flow to the condenser room.

34 6.2.2.2 Visual Inspections

35 V"isual inspections of tanks and secondary containments are perform-ed to check for leaks. siuns of
36 corrosion or damag-e, and malfunctioning equipment. The following roomis containing dangerous wvaste
37 are inspected:

38 * Condenser room
39 . Pumnp room
40 * 1lot equipment storage room

41 In addition, the AMU' and load out rooms are inspected when dangerous waste is present in the room.
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1 The vapor liquid separator is located in the evaporator room, with a portion of the recirculation loop
2 located in the punmp room. Because of the high radiation dose in the evaporator room, visual inspections
3 cannot be performed. Leaks in the evaporator room drain to the pump room sump; monitoring of the
4 pump room sump instrumentation is performed to determine if leaks have occurred. Visual inspection of
5 the pump room, hot equipment storage room, and load out room is performed through the shielding
6 window on the AMU mezzanine to constrain personnel radiological exposure to levels that are as low as
7 reasonably achievable (ALARA).

8 6.2.2.3 Leak Detectors

9 The sample enclosures in the load out and hot equipment storage room have leak detectors for both the
10 feed and slurry samplers. For information on these systems and their secondary containment, refer to
11I Chapter 4.0, §4.1.4.

12 During sampling or maintenance activities associated with the evaporator room, pump room, hot
13 equipment storage room, or load out room, a radiological contamination control curtain may be extended
14 over the load out room to reduce the likelihood of contamiunants reaching the environment through the
15 load out door. When extended, the contamination control curtain will limit visibility to the load out room
1 6 from the shielding window on the AMU mezzanine while completing inspections. When this is the case.
17 inspection forms will denote that the containment curtain was extended. Leaks in the evaporator room,
18 pump room, hot equipment storage room, and load out room drain to the pump room sump. The sump
19 hich-level alarm serves as a leak detector for these rooms. For information on the rooms and their drain
20 systems, refer to Chapter 4.0, §4.1.4.

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

23 detectors are considered part of the DST System.

24 The PC-5000 transfer line may be continuously monitored during transfers by an electronic leak detection
25 system (Chapter 4.0) or visually inspected at the encasement catch tank (TK-PC-1 0 1) in the LERF catch
26 basin (242AL-43). The leak detection system alarmns are monitored in the 242-A Evaporator Control
27 Room on the Monitoring and Control System (§4.1.6.3.3). When necessary, visual inspections of the
28 PC-5000 transfer line encasement are administratively controlled by the Shift Manager and occur at a
29 minimum once every 24 hours during waste water transfers through the PC-5000 transfer line to ensure
30 compliance with WAC 173-303-640(4)(c)(iii). Visual inspection for leaks from the PC-5000 transfer line
.31 are performed by 242-A Evaporator Operations, by looking for signs of any liquid not attributed to
32 rain/precipitation at the encasement catch tank (TK-PC-101). If any liquid is observed the Shift Manager
33 is notified to take corrective actions.

34 6.2.2.4 Cathodic Protection

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

38 6.2.2.5 Tank Assessments
39 The JAR was issued in 1998. The frequency and nature of these assessments are discussed in the JAR.

40 6.2.3 Storage of Reactive and Ignitable Wastes

41 A Fire Protection Engineer performs annual fire inspections of the 242-A Evaporator. The assessment
42 includes the date and time of the inspection, the name of the professional inspector, a notation of the
43 observations made, and any remedial actions which were taken as a result of the inspection. The
44 completed fire protection facility assessment is included in the operating record.
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1 6.2.4 Air Emissions Control and Detection Inspections

2 The process vent at the 242-A Evaporator is subject to 40 CFR 264. Subpart AA. which requires organic
3 emnissions be limited to 1.4 kiloc-ramns per hour. and 2.8 mega grams per year. or controls be installed to
4 reduce oreanic emissions by 95 percent. Organic concentrations in the waste processed at the
5 242-A Evaporator are limited to ensure the values of 1.4 kilograms per hour and 2.8 mega grns per year
6 are not exceeded. Therefore. no emission control devices are installed on the 2421-A Evaporator vessel
7 ventilation system and no inspections are required (Chapter 4.0. §4.2).

8 6.2.5 Inspection Logs

9 Visual iri' mecnions (refe- to Tables 6.1-6.4) are pe,,rn'rrnedL using inspction log she-.-,s aiso caldround
10 sheets) tna- outline firequency. the components to inspect. operating coraitions on anges ana1 types Oi
I1I problems.- Log sneets are Ikepi in the 2142-A Evaporator control room,. inspectors re id h f,- wn
]12 inforrnaaa:

13- . Daic andJ imire of the: visual inspection
14 . rie name and signatur-e of the person perfoi-inine the, inspection

15*Nozari-:ns of the observations made. includling space for xi-iting commi-ents
16 . An account of spills or discharges in accordance with WVAC I173-3C63-145.

1 7 Completed' log sheets are reviewed and approved by' the shift supervisor, collected, and stored for a,, least
18 5\years.

19 Mlamte.naac,-e inspections are: perferd as part of the maintenanicc Job control s\ystem,. After-, -omipletion1.
20 the rnai;r,.ance docuMe:1ation1 j s reCviewed and sieLned.

2)1 6.2.6 Schedule for Remedial Action for Problems Revealed

22 If while performing a v'isual inspection (Table 6.1 ). a leak or spill is discovered. facility mianauemnent
213 responds immnediately per- Chapter 7.0. Contingency Plan. Action is taken to stop the leak and determine
24 the cause. The waste is removed from the secondart' containment within 24 hours or in a timely manner
2 5 that prevents harmn to human health and the environmient. For spills that drain to the pump room sump.
26 the sumnp must be 'jetted. The sump will be triple rinsed in accordance with WAAC 17-3-303-1 60(2)(b) if
27 the contents include acutely hazardous waste (WAC-173-303-040) or toxic extremnely hazardous waste
28 (WAC-1 73 -303-100). Pesticides are not expected to enter this system (Chapter 4.0. §4. 1.5).

29 If an alarmn activates during inspections, an operator responds immiediately and implements appropriate
30 actions.

31 If an inspection identifies equipment that is mnissing. damaged, or not operating properly. the operator
32 records the problemn on a deficiency log in the 242-.A Evaporator control room. Repair work is prioritized
33 by facility management to mitigate health and environmental risks.

34 6.3 PREPAREDNESS AND PREVENTION REQUIREMENTS

35 The followirne sections document the preparedness and prev7entio mesrstken at the
36 242-A Evaporator.

37 6.3.1 Equipment Requirements

38 The followNing sections describe the intemnal and extemnal c ormmuni1cations and emnergency equipment
39 located at the 242-A Evaporator that can be activated by the 24- Evaporator BED. Hanford Facility,-
40 wide equipment is identified in Permit Attachment 4. Han/d)rdEnrcncy Alanageinin Plan
41 (DOEI/RL-04-02).
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1 6.3.2 Internal Communications

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

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

11 6.3.2.1 External Communications

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

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

19 6.3.2.2 Emergency Equipment

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

22 Major fire damage is unlikely at the 242-A Evaporator because of the concrete construction and because
23 the amount of combustible material is minimized. Temperature activated water sprinkler systems,
24 emergency ligh ts, fire alarms pull boxes, and fire extinguishers are located throughout the facility. The
25 242-A Evaporator relies primarily on the Hanford Fire Department to respond to fires and other
26 emergencies as described in Permnit Attachment 4, Hanford EmergencY Management Plan,
27 (DOE/RL-94-02). The Hanford Fire Department is capable of providing rapid response to fires within the
2)8 200 East Area.

29 Safety showers are located in the areas where personnel are most likely to have direct exposure of
30 hazardous materials: in the AMU room and on the first and fourth floors of the condenser room. Water
3 1 for these devices is supplied from the sanitary water system.

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

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

40 The 242-A Evaporator operating personnel are trained in the use of emergency equipment (Chapter 8.0).

41 6.3.2.3 Water for Fire Control

42 Water for fire protection is supplied from the 200 East Area raw water system. Columbia River water is
4 3 supplied to the fire control system from the 282-E Water Supply Reservoir. The water distribution
44 system is sized to provide adequate volume and pressure to supply fire fighting needs under normal and
45 emergency conditions. A fire hydrant is located in the immediate proximity of the 242-A Building.
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I In the event that the sprinkler systemn at the 242-A Evaporator does not put out a fire, or the sprinkler
2 systemn is damaged during an accident. the Hanford Fire Department fire station will provide equipmcnt as
3 described in Permnit Attachment 4, Han~ford Emergency' Afalnagc'ni en? Plan ('DOE/RL-94-02).

4 6.3.3 Spacing Requirement

5 Sufficient space is maintained on the exterior of the 24- Evaporator to allow access of personnel and
6 equipment responding to fires, spills, or other emergencies. Unobstructed fire lanes run from Fourth
7 Street and Canton Avenue to the 242-A Building main entrance to allowA emnergency vehicle access to the
8 main entrance and the nearby fire hydrant.

9 The 212- Building interior space is designed to allowv access bv emnergency reCsponlse personniel while
10( maintinlinLe barriers to contain rel eases o-, gaseous or- liquid waste and hazardous ni-aieria'..ii (Lr-s
l 1 paitim ]I-, te rooms containsng cangerous wNaste are ceckecl daily to -nsU;rL thne walwas l-. 01n

2 obstructe. d

1 3 6.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMEN T

14 The iollov-inu setions descibe preventive procedure-s. structures, and equipment.

I S 6.4.1 Loading and Unloading Operations

16 The fedtransfer and sl urr\ lines between the '42-A Evaporator. and AW Tank Farmi are constructec d o
7 carbon re piping witP. secondary conta inmn and leak &ltction Inl a pipe-wihr- Dn araneement.f

18 Alhouc therecutnonsexemt sytemis that serve as secondary containment fr-om- requirn eoor
19 contain1mntv of otit! Crain lines itom the '4:-A Eanorator toANTnFama aeotr

20 encaseme-, _nt piping and leak, dete~ction trefer to Chapter 4.C,. f.or tulormation on tnese in.

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

2 3 Mixed waste storage containers are not loaded or unloaded at the 2142-A Evaporator. Unloading
24 operations occur when equipment contaminated wAith mixed waste exits thle facility. Such materials arc

25fully sealed in plastic wvith absorbent material to absorb any free liquid present. Because of these
26 requirements. the likelihood of a spill outside the 242-A Building during this operation is extremely byw.

27 6.4.2 Runoff

28 Liquid waste handling at the 242-A Evaporator occurs within tank systems with secondary containment.
29 Roomns containing mixed wvaste have drains that route to either the pump room sumnp or the feed tank.
30 241-ANW'l02. The pumrp room sumnp overflows to the feed tank as well. Thierefore. run-off f'rom iai major
31 leak, Such as a break in a larg-e water line within the 242-A Building,. would be contained within the
32 facility or drained to the feed tank (refer to Chapter 4.0. §4. 1.4 for- Information on secondary containment
33 and drain svstemnsl.

34 6.4.3 Water Supplies

3 5 Rawx and sanitary Columbia River water are supplied to the 242-A Evaporator via separate underground
36 lines from the 282-E Water Supply Reservoir. RawX water is flltered to prevent organismns and other
37 debris from clogg. ing valves, fire hyvdrants, and other equipment. Sanitary water is filtered and treated
38 before distribution through a piping systemn separate fromn the raw water sy stemn.

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

5 The sanitary water system provides water to the lunchroom, drinking fountains, men's and women's
6 change rooms, safety showers, and supply ventilation system air washers. There are no connections
7 between sanitary water and any system or piping containing mixed waste.

8 6.4.4 Equipment and Power Failures

9 Backup power is provided by a diesel generator. The diesel motor starts automatically on loss of
10 electrical power and has sufficient fuel to operate the generator. if needed. to safely shut down the
I1I evaporator process. An uninterruptible power supply system also is provided to allow continued
12 operation of the MCS computer to ensure uninterrupted monitoring until the backup generator is fully on
13 line.

14 The 24-2-A Evaporator is designed to mitigate the effects of failure of a major piece of equipment. In
15 general. the evaporator process can be shut down and the vapor liquid separator gravity drained to the
16 feed tank, 241 -AW- 102. in the event of equipment failure. The process condensate tank. TK-C-1 00. is
17 designed to overflow to feed tank 241 -ANN- 102. This mitigates failure of the process condensate pump
1IS used to transfer the process condensate to LERF.

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

20 6.4.5 Personnel Exposure

21 Facility design, administrative controls, and personal protective equipment are used at the
22 242-A Evaporator to prevent undue exposure of personnel to mnixed waste and other hazardous materials.

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

25 9 The facility is designed for remote operation of equipment containing highly radioactive solutions
26 such as waste feed and slurry. These solutions usually are present only in the pump room and
27 evaporator room, which are heavily shielded and routinely are not entered by operating personnel.

28 o The 242-A Building ventilation system is designed to provide air flow from uncontaminated zones to
29 progressively more contarminated zones.

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

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

33 9 Continuous air monitors with audio and/or visual alarms to notify personnel of airborne radioactive
34 contamination are provided in rooms that contain mixed waste and that routinely are entered.

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

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

39 All operations are conducted so employee exposure to mixed waste and other hazardous materials are
40 maintained ALARA. Exposures are minimized by engineering or administrative controls with protective
41 gear used where such controls are not practical. Before the start of any operation that might expose
42 personnel to the risk of injury or contamination, a review of the operation is peiform-ed to ensure the
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I nature of hazards that might be encountered are considered and that appropriate protective gear is
2 selected. Administrative procedures dictate the level of protective clothing worn and depend on the
3 location within the 242-A Buildina and the nature of the activity being performned. Personnel are trained
4 to wear personal protective equipment in accordance with approved work procedures.

5 6.5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND INCOMPATIBLE
6 WASTE

7 The following sections describe prevention of reaction of iunitable. reactive, and Incompatible w aste.

8 6.5.1 Precautions to Prevent Ignition or Reaction of Ignitable or Reactive Waste

9 Admninistrative procedures ar desge topeetIeintL e.t it.a o
10 242-A Evaporator. The, precautions include the following.

I1 I znatviN,, is perfornntc- on c:andidate wvaste in the 1)S7 Sysizetr to check that there a-,e no cxotnerrilic
12 recosWhen the wast is neated and that there-c will be 110 aGd\ Lrse affects due, to m~xirv 'Lne coinents
13 o etwaste tanks in the feed tank and evaporator- vessJ el~ to Chapter' 3-.0. for details onl
14 wasit analysis).

1I * Sample analysis ofl the candidate waste in the DST System inctudes a surface sample to idenify the2
1 6 presenmce of fa separable organic phase that mnight, be ignitable. If- a se-parate organic: phase is detecl ed.

17 the waste, solution ieN el irn the fe-ed tank is inained above 2.4meters to prevent transfer- of the
18 organic pase- to the 24 -- vanor-ator.

19 *The co)ndensate- tani. C-] (t0. is equipped with inlstFrmentation. to cietect the prsneo, Li Seoarantc
20 organiT1c phI-ase. If a separate oreanic phase- is cct the tank i.' allowed to ovcrov . -arrrn

21 the orcaini .CPhase to the fee~d tankl. 24 -AW-1 "I.

22 *The condensate tank. C-] 00 is overflowed to the DST Systemn during each campaign to prevent the
23 possibility of accumulating immiscible organics in the condensate waste tank.

2 4 * The vapor liquid separator and the condensate tank are drained and flushed before any welding is
25 performed.

26 * Administrative safety controls have been established to control the use and quantities of combustibles
27 materials. fuels, and gases. Hot work activities su~ch as cutting. ein. and brazing are
28 administratively controlled as part of the industrial safety program.

29 6.5.2 Precautions for Handling Ignitable or Reactive Waste and Mixing of Incompatible
30 Waste

3 1 Waste received at the 242-A Evaporator is protected from materials or conditions that might cause the
32 waste to ignite or react. Much of the waste handling- is done remnotely to reduce the risk to operating
33 personne1. For precautions taken to prevent the iu-nition or reaction of waste, refer to Section 6.5.1.

34 The constituents in the waste received at the 242-A Evaporator that are ignitable or reactive are not very
35 volatile. Therefor~e. the evaporation process renders the waste that is evaporated (i.e.. the process
36 condensate) neither ignitable nor reactive.
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Table 6.1. Visual Inspection Schedule for Tanks, Piping, and Rooms

Item IInspection lFre uency'

Tank and Piping Inspection
Condensate tank and . npc iigfrlaso orso aly
piping 7 etppn o ek rcroin7

Room Inspections
AMU room . Inspect piping for leaks or corrosion Daily2

. Inspect floor for spills or damage

. Inspect for equipment malfunctions

. Inspect for housekeeping_______
Pump room . Inspect piping for leaks or corrosion Dailyf

. Inspect floor for spills or damage

. Inspect for equipment malfunctions

. Inspect for housekeeping

. Monitor pump room sumnp for overflow,
Hot equipment storage . Inspect piping for leaks or corrosion Daily 3

room . Monitor pump room suinp and inspect floor for spills or
damage

. Inspect for housekeeping_______
Load out /Loading room .Inspect for housekeeping Daily

Monitor drains______
Condenser room . Inspect tanks and piping for leaks or corrosion Daily

. Inspect floors for spills or damage

. Inspect for equipment malfunctions
____________________ -. Inspect for housekeeping

IX colun room . Inspect piping for leaks or corrosion Daily'
_____________________ -. Inspect floor for spills or damage_______

2
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
4Denote use of contamination control curtain when extended
IX column was removed in 2003. The remaining piping has been drained and isolated.
6Surveillance is only required if the piping is returned to service and dangerous waste is reintroduced to the piping
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Table 6.2. Inspection Schedule of Safety, Security, and Emergency Equipment

Item InspectionFruec

Security
IBuildinLe external doors Verifyv external doors are closed and locked Daily
Posted warnina sig-)ns \'erifv signs are present, legible. and visible at Weekly

7.6 meters

Communications

Radios N erifY radios are ope-rable and banieries, are charLced [ vilontil

Telephones Verify telephone,, are one-rarne Quarteriv

Intercompbi adidress Vterif-vsvstemns are worncin- properly 'Quarterlv
system

Emergency Equipment

Safety showeris/ evewasi \erifx: operability Mionthfly,
station
Emergency ligh1tinL Verif operabilitv Monthly
Fire extincumishers Verify tire emtinauishers are, in their proper location Mlonthly

Spill response .Kit \erifv Spill kh is present MIonthl~v

Personal protective C'olthine1 L riry aiataotiitvWeii

Respirators Vcrify, Lvailahilitv anc shelf lift \Monthliv

*Continuous!..: an opcrano:-!1! rim prir v ct in the! conirol room. ic, resnonC to aam
Daily: at least everN 24 hours
WAeekl\,: at least every 7 days
Monthly: at least every 1 1 days
Q uarterly: at least every 124 days
Annually: at least every 365 days

-Entrances to office areas are allowed to be unlocked
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Table 6.3. Inspection Schedule for Alarm Monitoring

Item - 7 Inspection Frequency'_
Overfll Protection

Vapor liquid Monitor for vapor liquid separator high level. Continuously
separator: Surveillance required only when solution is in the vapor liquid
WFSH-CA1 1 eartr
WFSH-CA12 sprtr

Leak Detection
Sampler lines: Monitor feed and slurry sampler lines for leaks. Continuously

LDS-SMPL1 Surveillance required only during feed or slurry sampling.
ILDS-SMPL2

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-SUMP1I 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 IInspection 1Frequencv'

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:
WTSIi-_CA II
VFSld -CA 12 ____________________ _________

1Put-p rcom sump level: Perform cLibraions a: :oop inistruments. -'nnuallv
I NNF 1-Wi'P 2.______________________ _______r)____

Backup Electrical Equipment

lDiestl Vcmatr\rifv onerabiih\. Nionthly
'Uni oteriuori hie power Verify output voltage and inspeco batte-v for Annually
supply siizns; of daag 1o tane-ring.

Fire Systems

Fir-, SuIpp,- ssant aim \\ater fiow alarmn tests of the sprinkler systim A,,nnually-
notif1011a syTStems" to, ensure toe- opernation of a single sprinkler
i.e. sp .- nil-_: systemi and head wxill transnmi: an alarin. and that, any of

fire alanr pull boxes) tile rranua' fire alarm noxes will porerly
tran~rnt~a a any

Visual npeto of the A visual inspection of the sprinkler system to Biennial
physical condition of the ensure systemn intearrity as well as the required
sprinkler system. testing. and testing and calibration of detectors to ensure

calibration ofsoefunctionality. A flow test at the sprinkler
detectors, and testing, of heat system is performed to ensure proper flowA, to
detectors the systemn riser._______________

Fire inspection Inspect areas whvfere ignitable or- reactive Annually
_____________________ -wastes are stored perVAC_1V3 -3 0-35) ___________

Continuously: an operator mnUst be present in the control roomn to respond to alanms.
Monthly: at lecast evern 31I da vs
Annually; at least everv 165 days
Biennial ever\ 730 days
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1 8.0 PERSONNEL TRAINING

2 This chapter discusses personnel training requirements based on WAG 173-303 and the Hanford Facility
3 RCRA Permit, WA7 89000 8967 (Permit). In accordance with WAG I 73-303-806(4)(a)(xii), the Hanford
4 Facility Dangerous Waste Part B permit application must contain two items: (1) an outline of both the
5 introductory and continuing training programs by owners or operators to prepare persons to operate or
6 maintain the TSD facility in a safe manner as required to demonstrate compliance with
7 WAG 173-303-330, and (2) a brief description of how training will be designed to meet actual job tasks in
8 accordance with the requirements in WAG 173-303-330(l)(d). Permit Condition HGC, Personnel Training
9 contains training requirements applicable to Hanford Facility personnel and non-Facility personnel.

10 Gompliance with these requirements at 242-A Evaporator is contained in Permnit Attachment 33,
11 Ghapter 8.0 and this chapter. This chapter supplements Permit Attachment 33, Ghapter 8.0.

12 8.1. OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS

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

20 * Teach Hanford Facility personnel to perform their duties in a way that ensures the Hanford Facility's
21 compliance with WAG 173-303

22 9 Teach Hanford Facility personnel dangerous waste management procedures (including
23 implementation of the contingency plan) relevant to the job titles/ Ipositions in which they are
24 employed, and

25 9 Ensure Hanford Facility personnel can respond effectively to emergencies.

26 8.1.1 Introductory Training

27 fItroductory training includes general Hanford Facility training and TSD unit-specific training. General
28 Hanford Facility training is described in Attachment 3 3, Ghapter 8.0, Section 8. 1, and is provided in
29 accordance with the Permit Gondition II.G.2. TSD umit-specific traininga is provided to Hanford Facility
30 personnel, allowing those personnel to work unescorted, and in some cases is required for escorted access.
31 Hanford Facility personnel cannot perform a task for which they are not properly trained, except to gain
32 required experience while under the direct supervision of a supervisor or coworker who is properly
33 trained. Hanford Facility personnel must be trained within 6 months after their employment at or
34 assignment to the Hanford Facility, or to a new job title/position at the Hanford Facility, whichever is
35 later.

36 General Hanford Facility training: Refer to description in Attachment 33, Ghapter 8.0, Section 8. 1.

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

41 Emergency Goordinator training: Hanford Facility personnel who perform emergency coordinator duties
42 in WAG 173-303-360 (e.g., Building Emergency Director) in the Hanford Incident Gommand System
43 receive training on implementation of the contingency plan and fulfilling the position within the Hanford
44 Incident Gommand System. These Hanford Facility personnel must also become thoroughly familiar
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1 with applicable contingency plan documentation, operations. activities. location, and properties of all
2 waste handled, location of all records, and the unit/building layout.

3 Operations training: Dangerous waste management operations training (e.g., waste designation trainmea.
4 shippers training) is determined on a unit-by-unit basis and considers the type of waste managemnent unit
5 (e.gT.. container management unit) and the type of activities performed at the waste management unit

6(e.g., sampling). For example. training provided for management of dangerous waste in containers is
7 different than the training provided for management of dangerous waste in a tank system. Common
8 training required for compliance within similar waste management units can be provided in, general
9 training and supplemented at the TSD unit. Training~ provided for TSD unit-specific operations is

10 identified in the training plan documentation based on: (I1) Whether a general trainn course exists.
11 (2) thtc trainine, need, to ensure waste manacement unit compliance with WAC 173-303. and (3 train~ne
12 commr:tients agree-d to with Ecology'.

13 8.1.2 Continuing Training

14 Continuina training mneets the re-quiremnents for WAC J7'-_303--30(1I )(bi and incl1udes cneral Hanford
15 Facility training and TSD umit-snecific training.

16 Genera-nl Hanford Facility training,: Annual refresher training is provided for Leneral Han-ford ail
tralIie Refer to de-scription in Attachment 3 3. Chapteor 8.0. Section 8. 1.

1I8 Contingency plan training: Annual refresher training is provided for cotnenypan training., Refer-
1 9 to descrnmion above in Section 8.1 .1.

2") Emnegency coordinator trainin-: Annual refresher tr-aining is provided for emnergency coordinatot
21 trining. Rert sritoabvinSection 8.1. 1.

22 Opea~onstrainig: Rereshe tr-iing occurs on mrany ircauencies (i.e.. annuia.. Ce2 otcr ear

23every o ars) for operations training-. Whien justified. some, training will no-, contain L, rerresner cour
21 and h l e identified as a one-t'ie only train~ro couirse.. The TSD uni -specific tra ining plan

2 5 documentation will specify the frequency for each training course. Refer to description above in
26 Section 8. 1.1.

27 8.2 DESCRIPTION OF TRAINING DESIGN

28 Proper designi of a training program ensures personnel who perform duties on the Hanford Facility related
29 to WVAC 173-303-330(1 )(d) are trained to performn their duties in compliance with WAC 1 -13-303. Actual
30 job tasks, referred to as duties, are used to determine training requirements. The first step taken to enstire
3 1 Hanford Facility personnel have received thle proper training is to determine and document the waste
3 2 managuement duties by job titleposition. The second step compares waste management duties to Lgeneral
3 3 waste mianag-ement unit training curriculumn. If general waste managemnent unit trainingL curriculum does
34 not address the waste mnanagement duties, the training curriculumn is supplemented and/or on-the-job

35training is provided. The third step summarizes the content of a training course necessary to ensure that
36 the training provided to each -job title/position addresses associated waste management duties. The last
37 step is to assign trairnn curriculum to Hanford Facility personnel based on the previous evaiuaiion and
38 actual duties assigned. The training plan documentation contains this process.

39 Waste mnanagement duties include those specified in Section 8.1 as well as those contained in
40 WAG 1 73-3031-330(lI )(d). Training elements of WAC 173-303-330(1 )(d) applicable to the
41 242-A Evaporator operations include the following:

42 . Procedures for using. inspecting, repairing, and replacing emergency and mronitoring equipment
43 * Key paramreters for automnatic waste feed cut-off systemis
44 * Commrnuni1cations or alarmn systemns
45 - Response to fires or explosions
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1 - Shutdown of operations.

2 Hanford Facility personnel who perform these duties receive training pertaining to their duties. The
3 training plan documentation described in Section 8.3 contains specific information regarding the types of
4 training Hanford Facility personnel receive based on the outline in Section 8. 1.

5 8.3 DESCRIPTION OF TRAINING PLAN

6 In accordance with Permit Condition II.C.3, the unit-specific portion of the Hanford Facility Dangerous
7 Waste permit application must contain a description of the training plan. Training plan documentation is
8 maintained outside of the Hanford Facility Dangerous Waste Part B permrit application and the Permrit.
9 Therefore, changes made to the training plan documentation are not subject to the Permit modification

10 process. However, the training plan documentation is prepared to comply with WAC 173-303-330(2).

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

14 A description of how training plan documentation meets the three items in WAC 173-3 03-3 30(2) is as
15 follows:

16 1 . -330(2)(a): "The job title, job description. and name of the employee filling each job. The job
17 description must include requisite skills, education, other qualifications, and duties for each position."

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

21 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 performning

23 duties of the Dangerous Waste Worker Category identified in Table 8.1 due to reassignment. medical
24 restriction, or other limiting factors do not require current training for that category. These
25 individuals must complete the required training for the Dangerous Waste Worker Category prior to
26 resuming duties associated with that category.

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

31 2. -330(2)(b): "A written description of the type and amount of both introductory and continuing
32 training required for each position.'

33 Description: In addition to the outline provided in Section 8.1, training courses developed to comply
34 with the introductory and continuing training programs are identified and described in the training
35 plan documentation. The type and amount of training is specified in the training plan documentation
36 as shown in Table 8. 1.

37 3. -330(2)(c): "Records documenting that personnel have received and completed the training required
38 by this section. The Department may require, on a case-by-case basis, that training records include
39 employee initials or signature to verify that training was received."

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

8.3
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Table 8.1. 242-A Evaporator Training Matrix

'I raining CatgorN

Attahmet '3 6nerl Hafor i onin~nc Lmenuenc\
Atahen 3(jnrl afrd~~Coordinator Operations I rainim-c

Chate ~Tranig ategory Facil Irs Training Pia n Trinnu ___________

Operating U nit 4: 242A Evaporator Orientation Emnergencv Building General W aste T ank SyIstem
Hazards Check Emcerencv

Proicram - - Manaucitten NManatccincnt
List Tann

Dangerous WXaste NN orker
Categories'

Waste W orkerc- X X N

Waste \\ocrioer S~pervisor

NianaLcr

Adrance:d Waiste Worker N x N

Buildit-, (- e: DirectoT N

DanLee-rous % Late Worker eateLortes are defined in the. Tank Opcrations Contractor Dangorous \\Vast, I raininy Plan
(TFC-PLN-() current re-vtsion I in the oneratine record

~Tratninu roe:citved is e01trnMenSurat- with thL, duties performed. Ind6ividual, tn this catecorN who do no: etor
these duties Lrc not required to reitve this tratntne.
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Quarter Ending June 30, 2010 24590-HLWV-PCN-ENV-09-003

Hanford Facility RCRA Permit Modification Notification Form

Part III, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

Page 2 of 3: Hanford Facility RCRA Permit, Part 111, Operating Unit 10, Waste Treatment and Immobilization Plant
Replace Genera Arrangement (GA) drawings for toe HLW Facility El. -2 1-0", C-C", 14'-C". 37'-0', and 56 -0"
in Appendix 10C4 of trie Dangerous Waste Permit (DWP).

Submitted by So-Operator: Reviewed by ORP Program Office:

D. M. Buk , he Date G. A. Girard Date

-D4590SFNY''FOlOO1 I Rev 20 (Revised 9/().2000)i Ref. 245Q90-WATP1-GPP-SBNV-\,O]
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Quarter Endinc June 30, 2010 24 590-HLWV-PCN-ENV-09-003

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part,

Waste Treatment and Immobilization Plant Part 111, Operating Unit 10

Descriotion of Modification:
The ouro ose of this class 1 orime modification is to update GA drawings for the HLW Facility El. -21 '-0'. 0'-0",
14'-0', 37'-0'. and 586-0' in Aopendix 10.4 of tne DWP. The GA for E'. 14'-0" was indluced in tnI!s oermi:
modification because the RLD system anciliary equipment (oreakpots) previously shown on tne E:. 37'-0 GA is
now snown on tne El. 14'-0" d-awinqg. This cnance was a -esul' ofl finalizirc the 3D Moce' to snow, tne exacl

position of '- :oreawpots w.i,:nr tire We:, Process G ell, _,elocation of Me creahoots v.:*-in -.e cell .,as nia;
changec, noveve" tnis crancre res A-ec !n cepiciinq them om a cferent G. rous tre a~nof or :s c-aw virn 'Lo
tne DW.P.

Pepa 9-HV-~~J-000D, Rev 7 i A Re--g8
Pe~c 90-H!V-P'-POIT-02 ev 245-HLV~-0-0 Re'v 7

5,90-HUVv-1- T-000074 Rev E3 24 -H:LW-'P1-P01-00003 Rev 8

24590-HL\W-P1 -PO,7-00004 Rev 7
,5qf,-HL'-D'o00025 Rev 5__ 2,50H 'PIP'_00 Re,,

mnis mnoc~rins:ion recuests oogvaporova a-id ncoco,2ra:;o-' lrct me oerm::' the s Decifoc chancnes to teeGt\
Drawincs tntare !nenrrMec ov -evisio7 nioteS. zci'cs. anc rev~sior :n;ancies snown or, 'he G4 D,-aw:-
nave Deer a'suec snce tne s:revisnr,,. Revisions ar~e tne resuil* o: ono d esic. ne i~lolin jcentres '-
significa,-- .: es of :;nances on tie attaznec c-awrncs:

HL\W Vitrifcaton Buildina General Arrancement Plan at E' -2 "-C)" (24 590-HLW\-Pl -P01 T-00001)

" Rev~sed Notes and Holds

" Deleted vertical cnase HCHO4 and modified size of vertical chase HCHO5

* Gorrectec label on PCW-P[\P-00002C

HL\W Vitrification Buildinc Gene-al [Aranaement Plan a! El 0'-0' (24590-HLWV-P1-PO1T-00002):

" Revised Notes and Holds

" Rearrangled offgas equipment in Room H-A123 and revisec labels for HOP TCO/SCR skids

" Moved Secondalry '_5V HEPA filters from Room H-010- (Filter Cave) to Room H-0322 (shown or E'l. 37
GA)

HLWV Vitrificlption Bui~dno General Arrancement Plan, at H "-0 (2 ACHWP-P1-00

" Rev~sed Notes and Holds
" Adoed! Seconda-y C--\' HEPA filters to Room H-0322
" Movesc breakpots RLD-BRKPT-00004;7/9, ocated in Roomr H-BC 14 (Wet Process Celi). from the El. 37'

GA /ao -,c P. 14 'G A
" Rem oved iabe, HPH-SUMP-00002
* Rev!sec the elevator snaft wails, oeietec vertical osnase HCH04. ard modified size of vertical chase

HOHUSV -W1' c '0)



Page 3 of 3

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

HLW Vitrification Buildinci Genera! Arranciement Plan at El. 58'-0" (24590-HLW-Pl-POIT-00005):
" Revised Notes
" Updated Annex roof arrangement
* 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-P1 N-POIT-00187
24590-HLW-P1 N-POIT-001 88
24590-HLW-PI N-POI T-001 89
24590-HLW-P1 N-POIT-001 90

WAC 173-303-830 Modification Class: Class I Class '11 Class 2 Cls3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix 1 Modification citation number:
Enter wording of WAC 173-303-830, Appendix I 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. WAG 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 capacity of the facility to protect human health or the environment. In the case of Class 1
modifications, the director may require prior approval." ____________________

Apodconcu Yes7 Denied (state reason below) Reviewed by Ecology:

Reason for denial:

_______________________________________________ Kelly ElsetwiVf- Date

24590-SENTV-FOOO1 I Rev 20 (Revised 9/9/2009) Ref. 24590-WTP-GPP-SENNV-01 0
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Quarter Ending June 30, 2010 24590-HLW-PCN-ENV-1 0-001

Hanford Facility RCRA Permit Modification Notification Form

Part III, Operating Unit 10
Waste Treatment and Immobilization Plant

Index

Page 2 of 2: Hanford Facility RCRA Permit, Part Ill, Operating Unit 10, Waste Treatment and Immobilization Plant
Replace System Logic Description for H-igh-Level Waste Facility - Melter Process (HMP) System (24590-
HL-W-PER-J-04-0004 Rev. 0) with Rev. 1 in Appendix 10.13 of the Dangerous Waste Permit (DWP).

Submitted by Co-Operator: Revie e 0 P Program Office:

D. M. Busche Date'G .rr Date

24590-SENV-FOO01 I Rev 20 (Revised 9/9/2009) Ref. 24590-WTP-GPP-SEN-V-010
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Quarter Ending June 30, 2010 24590-HLW-PCN-ENV-1 0-001

Hanford Facility RCRA Permit Modification Notification Form

Unit: Permit Part:

Waste Treatment and Immobilization Plant Part III, Operating Unit 10
Description of Modification:
The purpose of this class 1 modification is to replace the System Logio 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 111.1 O.J.O - HLW Vitrification System Process and Leak Detection System instruments
and Parameters.

Appendix 10.13
Replace* 24590-H-LW-PER-J-0-4-0004 Rev 0 W'ith: 1 2459D-HL-W-DE--0-,4-00Z,4 Rev'

This modification requests Ecology to approve and replace the instrument iccdocumnerv fo7 the HMP syst em
describinp the additional monitoring instruments. These additional instruments were incoroorated into to DWPF
Table JIlL 1.J.C. on October 29, 2007 (COIN 1636874). This permit modification coes not inciude any design
chanqies or additional instruments beyond those already incorporated into the DWP.

The NMP system logic document uod~ate was a total revision with no notes. clouds, or revision triangles to
indicate the changes. However, this document was modeled after the Low-Activity Waste facility melter proces
(LMP) system logic description that was incoroated Into the permit in, July 2009; this document was not
included in thle latest permit version.

The summary oi chances is orovided below:-
" Updated list of acronyms
* Revised description of the HMP system components associated with the permitted instruments
* Revised Table I to add instruments from Permit Table 111.1 0.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:

None
WAC 173-3030-830 Modification Class: class I Clas1 Cass 2 Class 3
Please mark the Modification Class: F x
Enter relevant WAC 173-303-830, Appendix I Modification citation number:
A.1I and AA4a
Enter wording of WAC 173-303-830, Appendix I Modification citation:
AlI. Administrative and informational changes
A.4a. To provide more frequent monitoring, reporting, samplinq, o.- maintenance

Apodconcour: Yes [Denied (state reasonbelow) Rvee yEooy

Reason for denial:

________________________________________________ Kelly Elsethagen ~ Date

24590-SENV-FOO01I 1Rex, 20 (Revised 9/9/2009) Ref: 250Wi-P-E\-1



ISSUED By RI11 69345
RPP-WTPPDC

System Logic Description for
High-Level Waste Facility - Melter

Document title: Process (HMP) System
Docmen nmbe: 459-H W-PER-J -04-0004,Rv1

Contract number: DE--AC2 ,7-01KV 14136

DepartmentC: Controls and Instrumentation

Author(s): Joe Horn

Checked by: Mark Friedrich h'N'k F) CA

Isuesatus: Issued for Permitt'ng Use

Approved by: Wayne Underhill

Approver's position: C&1 Department

Approver's signature:
VV---j Date

River Protection Project
Waste Treatment Plant
2435 Stevens Center Place
Richland, WA 99354
United States of America
Tel: 509 371 2000

24590-PADC-F00041 Rev 6 (1122/2009)



24590-tILW-PER-3-04-0004, Rev 1
System Logic Descr7iption 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 materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process descniption purposes only.

Page iii
24590 PAD2_-F00411 Rev 6 (1,1222009)



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

-Melter Process (HMP) System

Contents

Notice...................................................................................................... ii

History Sheet ............................................................................................. iv
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1 Introduction............................................................................................ 2

2 Applicable Documents ..............................................................................

3 Description ............................................................................................. 3

-1 HP-MLTR-0000f1 and H4MP-NMLTR-00002............................ ................................ 3

3.2 HMP-BBLR-00006 and EHMP-BBLR-00013.............................................................. 3

3.3 HOP-FCLR-O0001 through HOP-FCLR-00004............................................................ 4

3.4 IIMP-ALFT-00001 through EIMP-ALFT-00004 .................-....-.......... ...................... 4

Tables

TFable 1 Associated Instruments for HLW Melters.......................................................5

Figures

Figure 1 Typical Temperature Averaging of a Melter Plenum ............................................. 8

Figure 2 Typical Glass Pool Level and Density.............................................................. .. 9

Figure 3 Typical Plenum Differential Pressure..................................................... 10

Figure 4 Typical ER Cameras............................................................................ 11

Figure 5 Typical Air Lift Valves................................................................................ 12
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24590-HLW-PER-J-04-0004, Rev I
System Logic Description for High-Level Waste Facility

-Melter Process (HMP) System

Glossary

Control system Refers to electronic processors that perform regulatory and logical control functions
necessary for normal plant operation

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

I rw-lnw Refers tc a niotification in the control system frhat is activated when the anclicabie
-variable reazcs a ooint. that is sicrificanthlowe Icvhi"'n -ha, exccte6 duiai normal
oneration

Page 1
24590-PADC-F{)0041 Rev 6 (1/22/2009)



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

- Melter Process (HMP) System

3 Description

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

HMP-M4LTR-OOO1 HLW Melterr 1
FIMP-MLTR-00002 H-LW Melter 2
HUiP-BBLR-00006 Melter 1 Level Detector
HMP-BBLR-000 13 Melter 2 Level Detector
IIOP1-FCL-OOOO0001 Melter 1 Film Conler
HOP-FCLR-00002 Melter 2 Film Cooler
IIOP-FCLR-00003 Melter 1 Standby Offgas Inser-
HOP-FCLR-00004 -Melter 2 Standby Offgas Insert
T-IMP-AL.FT-OOO0l Melter 1 Air Lift Lance
HIMP-AkLFT-00002 Melter 1 Air Lift Lance
HIMP-A-LFT-00003 Melter 2 Air Lift Lance
HMP-ALET-00004 Melter 2 Air Lift Lance

3.1 HMP-MLTR-00001 and HEMP-NILTR-00002

The higb-level waste (HLW) melters receive a blend of I{LW concentrate and glass fanner additives from
the melter feed process (HIT) system. The melters are fed via air displacement slurry (ADS) pumps. Th.-
melters convert the feed into molten gl~ass and deliver it to stainless steel canisters. The pour spout
connects the melter discharge chamber to the HLW canister. After the glass is transferred into the
canister, it cools to form a durable glass waste form. Immobilized high-level waste (T1iLW) is the
resulting product (glass plus canister).

The feed slurry is transferred using two feed pumps, each supplying a separate feed nozzle on the melter.
The feed slurry will fall from the feed nozzles, whiich 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 establishi the cold cap prior to transferring waste. This is referred to
as melter pre-feeding.

The melters are equipped with several plenum thermnocouples, 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 HAi[P-BBLR-00006 and HMP-BBLR-00013

The melter glass level detector functions using three gas purgcd probes penetrating the glass pool to
different depths. By measuring the differential pressure between each of the legs thc 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
241590-PADC-FOOo41 Rev 6 (1/22,/2009)



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

- Melter Process (HMP) System

Table 1 Associated Instruments for 111W7 Melters

P&ID) Monitoring or Type of Instrument/
Control instrument/control control devie
Parameter device tag numberc

24590-14LW-M6-HMP-00004 Melter 1 plenum Temperature Element TE-092OA*
temperature, 621" Temperature 1T.0920A*

Transmitter
Temperature Indicator TI-O920A*

Or

emerruEl~ement

Tempnerature T-0 9 21
Transmitter
Temp-.rature indicator TI-0O92OC*

2.49C-9IW-E--LM-()00 Mltcr 1 piemzun Temperature: Eliement TE-092CB*
temperature, 59" oneaueFT9O~

i ransznitteri
Tempe.rature hindicator T1C392 DB~

Temperature Element ITE-920D

Temperature TFI70921A*
Traanmitter
Temperature Indicator TI-092OD*

.245 90-HLW'Y-M6-1MP-20004 Melter 2 plenum Temper-atre Element TE-2920A*
temperature, 62" Temperature TT-292OA*

Transmitter
Temperature Indicator TF1-292OA*

Or

Temperature Element TE-292OC*

Temperature '17-2921 A*
Transmitter
Temperature Indicator Ti'l292OC*

24590-H'-LW-M6- M-20004 Melter 2 plenum Temperaturec Element TE-2920B*
temperature. 59" Temperature '17-29')OA*

Transmitter
Temperature indicator TI-29)2OB*

Page 5
24 59G-PAD-:-FDOD,! Rev 6 (1/22/2009)



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

- Melter Process (KMP) System

24590-HLW-MN6IiMP-OOO8 rMelter I West Level Element LE-08 16
canister level (IR Camera)

Level Transmitter LT-08 16

Level Indication LI-08 16B

24590-EILW-M6-IMP-00007 Melter I West Valve Control YC-0761

Discharge Air Lift On/Off Valve YV-076 1
24590-HLW-M6-HMP-OOO8 Melter I East Level Element LE-0820

canister level (IR Camera)

ILevel Transnitter LT-0820

Level Indication LI-0820B

24590-FILW-M46-HWM-OOO6 Melter 1 East Valve Control YC-0644
Discharge Air Liftj On/,c~ V1YV-O6c4

24590-HLW-M6-HMP-20008 Melter 2.West Level Element LE-2816
canister level (JR Camera)

Level Transmitter LT-2816

Level Indication LI-28 16B

24590-HLW-M6-HMP-20007 Melter 2 West Valve Control YC-2761
Discharge Air Lift On/Off Valve YV-2761

24590-NILW-M6-HMP-20008 Melter 2 East Level Element LE-2820
canister level (JR Camera)

Level Transmitter LT-2S20

Level Indication LI-2820B

24590-H-LW-M6-HMP-20006 Melter 2East Valve Control YC-2664
Discharge Air Lift On/Off Valve YV-2664

*These instrument sets are duplicates. Only one istrument set is required to remain fuinctioning during
waste feed operations.

Page 7
24 590-PADC-F0004 1 Rev 6 (1/22/2009)



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

-Melter Process (HMVP) System

Figure 2 Typical Glass Pool Level and Densit~y
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24590-HLW-PER-J-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 M! arch 31, 2010 24590-PTF-PCN-ENV-05-028

Hanford Facility RCRA Permit Modification Notification Form
Part 111, Operating Unit 10

Waste Treatment and Immobilization Plant
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Page 2 of 5: Hanford Facility RORA Permit. Part III, Operating Unit 10, Waste Treatment and Immobilization Plant
Update Equi *pment Assembly Drawings for HLP-VSL-00022, H'.P-VSL-0)0027A and -00027B. and HLP-VSL-
00028 in Appendix 8.6 of the Danaerous Waste Pen-nit
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Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-05-028

Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part:

Waste Treatment and Immobilization Plant Part III, Operating Unit 10

Description of Modification:
The purpose of this 'Class I prime modification is to update the Eauibmenl Assembly Drawincs for HLP-VSL-
00022. HLP-VSL--D027A and -00027B. and HL7--VSL-CD028 in Appendtx 8.6.

'The followinic Ra-uipmerv Assembly Drawinos are suiorntted to rezolace tre oe:-minted drawinncs currentiy in
Appendix 8.6 ___________ ______

Reotace: P ev, D Ph FVVHRY0 Rev. 2

2~~ *~ ~ -HP0202.Rev 0
-t ~-I '-UU3. Rev Ci

2450-T~M\'H~~0C5Rev- 0 74 90 MV-,HL-005,'Rev. 2
~4-MCNA-HL=-000 10. Rev 0

Rev C Re,,C

~ 2 Rev. C

n rcrccc COUIDomcn'. ascumo,! c2nw'c S905977;2 HL P DD4
,);=1- w-L-0C ano 29? -17MYH -D05 nave nee-. re-visec.. Tne reV!Sionsr- mjt

onanges provided in apolicabie oocumneriv orange torms (e.g. DO.SN O ,FN Oeo n nan es
associated wit," the resolution to comments on cnange documents since the issuance of the last revision of tne
permitted draw~ics. New eouipment assembly drawings reterenced above (24590-P*,rc MV,'HLP, 00099. 2459-
PTF-MV-HLP-300 1 0. 24590-PT1F-MV-HL:-0002 2, 24590-PTF-Mv1V-HLP-0001 2. and 24590-PT F-t'V-HLP-1r00 3)
supplement information contained' on 24590-PTF-M\/.HLP-0DC)04 24590i-PTF-MV-HLP-00005 and 24 590-PT,-
M~V-1HLP-0005.

This modification requests ;Ecoloty 2pProvai and incorporation into tre oermi't. tne spcfccag n24590-
PTF-1\/-,HLP-QD003 throuch 2459G-PTF-MV-HLP-00006 tha: are indicated by notes, clouds. anc revision
trianaies, in addition, this modlicatjon reauests Ecology aoproval and incorporation into the permi: eouipmen-,
assembly oraw.ngs 24590-PT F-MV-HL 0:-00009 througn ?4590.RTF7-MV-HLP-00011 3. Revisions anc the new
drawings are tne result of oragoirio design chances The foliowirid entifies the significant types of' changes to I
214590-PTF-M\/-HLP-00003 tnrougl- 24590-PTF-MV-HLP-00006.

* . Adoec note 5

i 24590-P T.-MV-HLP-00004

*Rcvised and expanced penera, notes
* Holds are no lonoer indicated
* ::xoaried the noczie scnecuie
*Uccated the tabfe of referernve dcrawiric-s

P -umoved cooliing jacket detal

T r e -,)an view has ocen u,,ocaec sho)winoc actionia. nczes ann cimoensions

i* - rnu [)eamn otafi naon seen moved to 245qC-PTF-M1V-HLP-000C"3
%4Nnvec; vessel eievawri vowv, to draw.,oucs 245O-TFMVHL-02 a_24590--PT-F4.V-HL?-
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Quarter Ending March 31, 2010 24590-PT F-PCN-ENV-05-028

F 00013 and added details
"Section view indicators have been added, and section views are shown on drawings 24590-PTF-

MV-HLP-0001 2 and 24590-PTF-MV-HLP-0001!l3
" Additional vessel details have been added by drawings 24590-PTF-MV-HLP-000 12 and 24590-PTF-

MV-HLP-000 13

24590-PTF-MV-HLP-00005
. Revised and expanded general notes
. Holds are no longer indicated
. Expanded the nozzle schedule

*Updated the table of reference drawings
* Removed cooling jacket detail

*Toe plan view has been updated. showing additional nozzles and dimensions
5*Pcemtion B-B has been removed

*Detail-i has been rprrnvf-ri =nd is nnrA shn-, 9)Armnt -~LLi' 0

*Detail-2 has been removed
* tie ring beam detail has been moved to 24590-PTF-MV-HL -P-0001 1

* Moved vessel elevation and section view to drawings 24590-PTF-MV-HLP-0001 0 ant 24590-PTF-
MV-HLP-0001i and added details

. Section view indicators have been added, and section views are shown on 24590-PTF-MV-HLP-
i ~00010 and 24590-PTF-MV,-HLP-0001 I

. Additional vessel details have been added by drawings 24590-PTF-MV-HLP-000, 0 and 24590-PTF-
MV-HLP-000 I1

24590-1PT;-MV-HLP-00006
*Revised and expanded general notes
* Holds are no longer indicated
* Expanded the nozzle schedule
* Updated the table of reference drawings
* Removed coolng jacket detail
*The plan view has been updated. showing additional nozzles and dimensions
*The ring beam detail has been moved to 24590-PTF-MV-HLP-0001 1
* Moved vessel elevation and section view to drawings 24590-PTF-MV-HLP-00009 and 2459D-PTF-

MV-HLP-000 I and added details
*Section view indicators have been added, and section views are shown on 24590-PTF-MV-HLP-

000 10 and 24590-PTF-MV-HLP-0001 1
*Additional vessel detaiis have been added by drawings 24590-PTF-MV-HLP-00009 and 24590-PTF-

MV-HLP-000 11

Additional detail updating the design of HLP-VSL-00028 can be found on mechanical drawings 24590-PTF-MV-I
HLP-0001 2 and 24590-PTF-MV-HLP-0001 3. Additional detail updating the degign of HLP-VS'L-00027A can be
found on mechanical dra wings 24 590-PTF-M\'-H LP-00009 and 24590-PTF-MV-HLP-0001 1. Additional detail
updating the design of HLP-VSL-00027B can be found or mechanical drawings 24590-PTF-MV/-HLP-00010 aind

* 24590-PTF-MV-HLP-0001 1

245L-I'SFlN'VFWI I Rt \ 2(i ~evsr U ()o)l R Ae-L t.CP~F~~
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Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-05-028

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

24590-PTF-MV-HLP-00003
0 24590-PTF-MVN-HLP-00001
- 24590.PTF-MVN-HLP-00DO6
0 24599-PTF-MVN-HLP-D009
* 245 90-PTFMVN-HP-00D36
* 24I:;P-PTc-MVN-HLP-D0043

* :9-v7p-MVN-H' 0'-000C!

* i459D-WTF-M6N-H! P-0019

24590-PTFMVN0272C02

*2590-PT:7-MVN-HLP'D0(fl3'
* 4L.g0*PTF-MVN-HLP-004

14590-VVTF-MVN-M8O-0007

24* 90 0M EH.'M i N.D 0 0 Q1

* 24590-PTF-MVN-HL - -000121

*24590-PT F-MIVN-HP-000O0
*2459D-P-TF-MVN-HLP-00026

*24 590-P77-MVN-HLP-0D0465

*2,1590-PT-MNVN-H LP-0004 5

*2459G-W'TP-M6N-M80T-DC)003

24 590-2 TP-:MV- HL P-DDD00

* 2-1590-PTR-MVN-HLP-000123

* 49-PT--MVN-HLP-00027

24590 rTFMVNLP002

*245_90-PTP-MVN-M8D-00B



Page 5 of 5

Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-05-028

24590-PTF-MV-HLP-0001 0
0 24590-PTF-MVN-HLP-00014
& 24590-PTF-MVN-HLP-00022
6 2459Q-PTF-MVN-HLP-00030

24590-PTF-MV-HLP-0001 1
* 24590-PTF-MVN-HLP-0001 5
" 24590-PTF-MVN-HLP-00023
" 24590-PTF-MVN-HLP-00028
" 24590-PTF-MVN-HLP-00049

24590-PTF-MVf-HLP-0001 2
a 24590-PTF-MVN-HLP-00016
* 24590-PTF-MVN-HLP-00024
* 24590-PTF-MVN-HLP-00032

0 24590-WITP-M6N-M8OT-00002

24-590-PTF-MV-HLP-0001 3
* 24590-PTF-MVN-HLP-0001 7
" 24590-PTF-MVN-HLP-00025
" 24590-PTF-MVN-HLP-00033
" 24590-PtF-MVN-HLP-00049

" 24590-WTP-M6N-M80T-00002

Enter relevant WAC 173-303-830, Appendix I Modification citation number
Enter wording of WAC 173-303-830, Appendix IModification citation:
In accordance with WAG I 73-303-830(4)(d)(i), this modification notification Is requested to be reviewed and approved as a
Class 'I modification. WAG 173-303-830(4)(d)(li)(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 environment. In the case of Class I
modifications, the director may require prior approval! ____________________

Modification Yes riDenied (saerao blow Reviewed by Ecoiogy:
Approved/Concur: [1 7y.. Fs1rasnew
Reason for denial:

__________________________________________________ Kelly Elsethac6r Date

24 590-SEN\7-F0011 Rev 20 (Revised 9/9/2009) Ref. 24 590-%\VTP-GPP-SENTV-0 10



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

24590-P7 -MV-HLP-0001 1- Rev 0

24590-PTF-MV-HLP-0012 - Rev 0

24590-PTF-MV-HLP-000 i3 - Rev 0
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Page 1 of 3

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

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

Waste Treatment and Immobilization Plant

Index

Page 2 of 3: Hanford Facility RCRA Permit, Part III, Operating Unit 10, Waste Treatment and Immobilization Plant
Update Mechanical Datasheet for the PTF Ultrafiltration Feed Preparation (UFP) Vessel UFP-VSL-OOCO1A in
Appendix 8.6 of the Dangerous Waste Permit.

Submitted by Co-Operator: Rew'rewed bv ORP' Program Office:

D. M. Busehe Date G. A. Girard Date

24590-SENV,-FOOOI I Rex' 20 (Revised 9/9,2009) Rcf: 24590-WATP-GPP-SENY-00
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Quarter Endino June 30, 2010 24590-PTF-PCN-ENV-08-005

Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Parr:

Waste Treatment and Immobilization Plant Part 111, Operating Unit 10
Description of Modification:
The purpose of this Class 1 prime modification is to update the Mechanical Datasheet for the PTF UFP Vessel
UFP-VSL-00001 A.

Tne following catashee:, is being submitted to replace the datasheet currently in Appendix 8.6.

Apoendix £.6
Replace: I 2459Q-P-T-MVD-U:7:-2:0 0r00i, Rev 1 1 VV it ri 24590-PTc~V~E~0D Re\ 1

This rodificcrio. rccsts zoiogv aoorovai aiid incorooration into tne permi:. cnances to tne datasheet as
indic a'ted by -revision, nnrrr Pnr4 rr~n~s Snowr = othc =-Lasceets tnat riav'e bee :ssuec .since tne last revision
of the perm itied version. Revisions are the result of onago~ng design ichanoes from vendor preliminary data to
vendor deraiied design). The foliowing is a summary of the significant changes on tne attaches catasheet:

- Upoaied notes and references for hydrodynamic and overblow loads (Rev. 7)
.Uoca-ed selected Design Data values (Revs. B. 9.11)
- Upoated references to relates- process saiculations, arawings, and reports (Revs. 8, 9, 110, 11)

. Acded wear plate/erosior, contro6 rercuirements to.- the 7,ulse Jet Mixers (PJMs) (Revs. 7. 9. 10)
.Acded and updated vecsei design and operating sata (R evs. 8. 9, 10C, 1f)
-Acced functional/safety recuirements cata (Rev. 9l

. Adoed and revised tne foliowino sections (Revs. 9, 10, 11)
c Functional/Safety Requirements
o Seismic
o Equipment Cyclic Datasheet - Parent Vessel
o Eoluipment Cyclic Datasheet - PJMs
o Equipment Cyclic Datasheet - Steam Soargers
o Hydrodynamic Loading - PJMs
o Normal Operations
o Singie Overblow Loading - PJMs
o Multiple Overblow Loading - PJMs
o Nozzle Loads / Notes for Nozzle Loads
o Equipment Qualification Datasheet
o References for Datasheets

*Updated Nozzle Loads data for N05, N0SA. N05B, N05C, N58, N62, N65, N65A, N65B, N65C. N70, and
N71 (Revs. 10, 11)

*Added Design Data Sparcer Operation, Design Data and Criteria values (Rev. 11)
*Added/updated Nozzle Loads Section to include col um n/categoDries for "Design Nozzle Pressure (psig)

and "Design Nozzle Temperature ('F) (Rev. 1)

The following is a list of outstanding change doc:uments that have not been incorporated inio this modification:
None

24 59( -SENV-FjOOl R -- 201 (Re~vise-d 1)'Q '2009i e:
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Quarter Ending June 30, 2010 24590-PTF-PCN-ENV-08-005

WAC 173-303-830 Modification Class: Class I Class'l Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number:
Enter wording of WAC 173-303-830, Appendix I Modification citation:
In accordance with WAC 173-303-830(4)(d)(1), this modification notification Is requested to be reviewed and approved as a
Class 11 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 environment. In the case of Class 1
.modifications, the director may require prior approva."

Modification [~ 1 e Dne t I Reviewed by Ecology:
Approved/Concur: FX Fserao o,
Reason for denial:

I Ke l~v Elsethaaen Date

24590-SENV-FOOO I I Rev 20 (Revised 9/9/2009) Ref: 2459O-)ATP-GPP-SENV-01 0



iPLANT ITEM No.

MECHANICAL DATASHEET: VESSEL 59PTMVUPSL00A

Project: RPP-WTP [P&iDs 24590-PF-M&ULFP-00001001, 00001002, 00007007,

4"2~00008007, 00015002
Pruieci No. 24590 Oiuuiatnis. 24590-P TF-Mf6C-UFP-00004, 245.9-F-MWVC-10-000073, 24590-

WTPMVC-50-00001, 24590-P TF-M6C-PVP-0001 7, 24590-PTF-

SM6C-UFP-00021, 24590-PTF-MVE-10-00003, 24590-P TF-MCC-

S~UFP-00004-

Project Site: Iafro Vessel Drawings L24590-PTF-hfV-UFP-00001001!, 0000OI00Z 00001003
Description. Lltrafiltrationr Feed R~eports 24590-WTP-RPT-ENG-7-007, 24590-P TF-NID-UFP-00005,

Preparationl Vessqel 24K590-WTP-RPT-M-06-003, 24590-W-P-RPTM-04-0002 24590
L22.PrF-M6x-UFP-0148. 2459 0-P TF.M6X-LIFP-00174, 245-90-PiT-

M6X-LlFP-00288, 24590PTF-M6X-UFP-00291, 24590-PTF-MrJ-

UFP-00386, 245.90-P TF-PiIX-UFP-0038 7, 24590-PTF-M6X-UFPr-

L 00429

Reference D)ata
Cnarge Vesseis (au 'urners) DELETED

PL;scct ixr- Agao-s , ~jmies) UFP-PJM-0000l, LiFP-PJM-00002, UFF-PJM- 00003, UFP-PJM-00004. UFP-PJM-00044.
-ulsejeti Miez'FP-PJW-00053. UFP.PJM-00l0S, !JFP-PJAV,.0t106

RPEDs/lurmos (-,ap Nunnmers) DFELETED

Design Data
Cluality'-eve[ a (See Note 18) Fauncation Soecs 2d59-WpV-3p-MVO-r,70OI

Seismic Caeoi .SC-/ Design Code ASME VIII Dv I

Servce!Contents IRadioactive Liquid Coos Stamp Ye
Design Soecifi- Graity 5NE3 Fkeaistratior

maximum Clostr: voirn a. 64,,562 Veialhis li0s, Emory Cperan I

Tota; Voiume pa 7,.51 stmaSc 224,4W0 1.0 73,53C 88C.34i)

Envimonmenral Cjuatoion See EO Section

Inside Diameter incht 240 vvinc Design Not Required
Leflgtrleight (TL-TL) inch1 308,6 (Note 19) A Al _ ASnow Design Not Required

Vessel Vessel Coit'JacKet Soarger/jZ Sarerrt Sesi 240-WP35Mv-
COjeratino Design 2%w: COeration Dcsi Design V0

Intemal Pressure Fi A AM j s 355 135 160 ____h_____

Cxteral PressurE, PSi 1.5 2O .0 Ve-0e Vessel r
0 Ostweld Not Required

(Note 3) (Note 3) Intrna iterftalHetTe
Pressure Pressuwre

_________(OP) 
/tDesignJq1)/, inciiempefaiure (Note 30) ' F 194 212 1212 3581N 375_01' Corrosion tS 0040 20

Mi.Dsg ea ,ep 4 Aliwance (Note 12, 13.2)

Materials of Construction
.. oonint klatenal Minimum TricKness 'Sze I Containmient

Top Head SA 240 316 Note 1' See Drawing 1A uxliary (oee Note 8)
Snell SA24 316 Note SA24I See Drawing Prim.ly (see Note 8)
Bottom Head SA 240 316 Note I ISee Dra wing Prim'ary (see Note 8)
Support SA 240 304 oe I See Drawing N/A
JacketICofs/Half-1Oire Jacket SA 240 316 Note 1, Note la See Drawing FNIA
Internals SA 240 316 Note I See Drawing~ T1hermo wells Primary
Pipe Nozzmes tSA 312 TP316 Note 1, Note 1b ISee Drawinpg IPrimary (see Note 8)
Forqinqs! Bar stock SA 182 F316 Note I ISee Dra wing IA
Wash Rinlg Pipe SA 312 TP316 (seamless) Note f See Dra wing IN/A
Bolting/Gaskets N/A I N/A N/A
Wear Plates jSA 240 316 Note I ISee Drawing~ N/A
Steam Spargern S8 622 (seamlress) UNS N10276 I See DraWiNq Auxilary (see Note M)

Miscellaneous Data
OnenasonVetca Support Type ISkirt

inquiation Furnion Not Applicable Inuso aeaNo f Applicable

Page I of 15 Data Sheet #: 24590-PTF-MVD-UFP-OOO 1, Rev I1I



PLANT ITEM No.

MECHANICAL DATASH EET: VESSEL 24590PTF-MV-UFP- VSL-0OOOIA

Insulation Tn c~ness (inch Not Applicable iftmIFinish Nt

Notes/Remarks

Note 1. Maximum 0.030% carbon.
Note 1 a. Cooling water jacket on the vessel shell is SA 240 304 0.030% max carbon per 24590-WTP-SD)DR-PROC-05-00227.
Note 1b. Pipe material (SA312) to be seamless, use of plate material (SA 240) for nozzles shall have the seam weld 100% volumetrically examined

Note 2. Welds de-scaled as lald.

Note 3. External design pressure under the jacket shall be rated for the jacket internal 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)
withi an additional margin (see 24590-PTF-M6C-PVP-0001 7).

Note 4. Deieted
Note 5. Deleted
Note 6. Vessel volumes are approximate and do not account for the manufacturing tolerances, nozzl1es, and displacement of internals.
Note 7. This vessel is in a Blackt Cell.
Note 8. All welds forming part of the primary and auxiliary containment including nozzle attachment welds shall be subjected to 100% volumetric

examinaion.
Note 9. Contents of this document are Danoerous Waste P'ermit affecting.

Note 10. Deleted as per Report No. 24590-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 00D87" is available for erosion in the lower 4" of the interior conical surface of thie pulse jet mixers.

Note 14. All hydrodyrnamic and overblow loads snail be induced with sesmj-c analysis as per this cata sheet.

Note 15. Deleted
Note 15. Deleted
Note 17. Revision 8Sof this datasneet incorporates the CO-N 129149.' 128549, The CON added the words in the form of overtilowptresam om

note shown on the overolow grapr, and further revised the note beiow the graph as noted nerein.

Note 18S. Vessel to be designed, fabricated, tested to Q, L-1 requirements defined in 24590-WTP-3PS-MVO-TOO0i.
Note 19. The 308.6" TL-TL lengtni is the actual dimension provided by as-builds.
Note 20. Corrosion allowance for jacket shall be 0.04 inch, corrosion allowance for the Steam Spargers shall also be 0.040 inch, which includes 0.024

inch corrosion allowance and 0.016 inch general erosion aliowance. Corrosion/erosion allowance for the steam sparger holes shall be 0.031".
Note 21. Changed to quality level, revised specific gravity, revised operating temperature, revised vessel external design pressure, revtsedl design

temperatures for vessel and jacket, revised Notes 3. 4,14,15, and 16, added Notes la, 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 hydrodynamicloads for normal
operations, revised single overblow toads, added MOB loads, change to PJM cyclic data, added nozzle loacs, added Equipment Qualification
Data Shet. added DOE Radioactive M~atenial Disclaimer, added E&NS table and signature.

5Notes 22 - 28 Deleted.A
Note 29. If any Sections contain a revision tinangle Z/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 corrosion call outs, additional nozzle loads and a Steam Sparger Section in
the Equipment Cyclic Data Sheets. Modified/updated pressure and temperatures to match current P&ID Line Lists and removed the
requirements for the Hot Nozzles (N1I8, N55, N56 & N57) which included deleting Note 16. Revisions to EQ Data Sheets as noted.

2'Note 30. Operating and Design temperatures revised based on DOE contract change - reference CCN 187535 and P&D Line list 24590-PT-MSX-
U FP-00;2RR

Functional/Safety Requirements
UFP- VSL-0000O1A (parent vessel) is considered a high active proess vessel credited to pre ven t spills of large quantities of
high activity process liquid and provide primary confinement for radioactive releases. Pulse Jet Mixers (PJ~s) provide a
mixing function in the vessel to prevent hydrogen accumulation. Vessel level instrumentation provides level 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 Pwth ASME Section Vill and must remain
in the elastic range of the materlal for all defined load combinations.

Seismic A2
Seismic analysis to be combined with operating conditions, single PJM overblow, and any sloshing loads imposed. Sloshing
loads on vessel shell and internals are calculated per ASCE 4-98. Analysis to consider worst case seismic loads on the
vessel proper and on the vessel internals.
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PLANT iTEM No.

ME CHAN ICAL DATASH EET: VESSEL 24590.PTF-MfV-UFP- VSL -0000IA

Equipment Cyclic Data Sheet - Parent Vessel
IComponent Plant Item 24590-P TF-M V-IJFP-VSL-00001A

Number I
Cornonent Description U litration 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 Consti-uchon jASME SA240 316 with 0-030 % max. Carbon
Design Lite 40 Years
Component Function and The system receives waste feed trom thte Waste Feed Ev.aporation Process System (PEP), and HLW iFeed
Life Cycle Description Receipt Vessel (HLP). The vessel is filled over a period of approximately 5 hours. If necessary, the vessel

cools the waste prior to ultra filtration operations. The precipitation of Sr/TRU compounds occurs in this

vessel. The main transfer from this vessel occurs through a centrifugial pump to the Ultrafiltration Feed

Load Type KA -I Max ,umoe- of Cvc~es Comnmen:

~~~~~ O. .. I72G tie v bet wil re-Main az Consr5.anl Pressure orepenolng uooc
___________ ___ L -1.5 I 2. r 40 the HVACtvlant

QOoeraisne. TemD 'F 1 5 194 1212C .

Conte-.,! ... ecis -- t ::nc 0 1. T 2120/I\ Srs ao is for empty to tull l

Notes
Cyce icrese:inceas te numbers of operational cycles given above vy 10".' to account tor commissioning duty uniess otherwise

This esselwillbe he 2ed 21 ines ove.' the 40 Vear life of the olant, Der UFP batcP. cycle. ECCIV24590PO..MVF.1n.00003.

_________________Eauipmertt Ovelic Dat't Sheet - PJMs
Comoonen: Plant titem UFP-PJV-000X LFP-PJM.-000032. IFP-PJM-00003, UFF-PM)-O0ci4. UFP.O'JM-00044, UFP-PJ M-0 0052. UFP-
Number: PJm-OO1CS5 U;;P.PJM-00106
Component Dtescnoutor IPuise Jet Mixers

The infonmation below is provisional ano envelooeS ooeratronat autv tar fauipue assessment It is no' to be usea as o~erationa: oaa.
Matenials of Construction ASME SA240 316 with 0.03 % max. Carvon

Design Life 40 Year's

Component Functon and These pulse jet mixers (PJMs) are cyclically 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 cycle between the maximum design pressure and the minimum design
pressure plus the external static heat! imposed by the parent vessel. The PJM supports shall be designed to
cycle between fully buoyant (PJM empty and parent vessel full) 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 505/ of
the PJM cycles.___________________________________

Load Type - Min Max ]Num~er of Cycies IComment

Design Pressure psig FV 1 35 10 1Nmnlasmto o etn

Operating Pressure psmg FV j 251.E

Operating F .50 194 12120 1 Smas retVsl

Contents Specific Gravity 1.0 1.5 J 12120 Same as Parent V'essel

Contents Level inch Empty j Fooded1.E

Tntust [of1 -400 j 40 1.3E7 Conservative

Localized Features

Nozzies jNIA

Supports Buoyant Loaded 1.3E7

Notes
*Cycle increase: The Seller must increase the numbers of operatonal cycles given above by 10% to account for commissioning dufy

unless otherwise noted.

This vessel will be heated 12,120 times over the 40 year lie of the plant, per UFP batch cycle, ECCN 24590-P TF-M VE-10-00003.I
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PLANT ITEM No.

MECHANICAL DATASHEET: VESSEL 24590-PTF-MVUFP-VS-OODOIA I
_______________Equipment Cyclic Data Sheet - Steam Spargers Z

Component Plant Item There is no Component Plant Item Number associated with Nozzles N70 and N71.

Component Description Steam Sparpers

The information below is provisional and envelopes operational duty for fatigue assessment It is not to be used as operational data.
Materiais of Construction Hstelaoy
Design Life 40 Years
Component Function and The Steam Spargers will beat the process fluid until it gets up to temperature for digestion and will sustain
Life Cycle Description this temperature for the time required to complete digestion. It will take up to approximately 9 hrs to heat

and up to 16 hrs to digest (24590-WTP-RPT-ENG-08-16). The Steam Sparper is pressurized by air until the
vessel is full and the steam is introduced. The vessel is heated up this occurs 12120 cycles. After vessel

_____________________is heated the Steam Sprer is again pressured by air. ____________________

Load Type Min Max 1Min1 Max Number of Comment
Steam Steam Air Air Cycles I________________

Desion Pressure psig - .2. 160 -2.0 150 i0 Nominal assumption for testing
De-sign Temp. -F 50 375 50] 14 NIA I _ _ _ __ _ _

Operating Pressure ipsig -1.5 11/6 -1.5 150/51 1.2120 See EC-Note 2 below for Max Steam and Max Air
[111/76Values.

I Conservative Cyclic Assumption, see EC-Note 3
____ _ _ _ _ ___ _ ___ below.

Operating Temp 'F 50 3431320 -50 135180 - 12120 See EC-Note 2 below for Max Steam and Max Air
Values.

Conservative Cyclic Assumption, see EC-Note3
______________ _________ _____ ____ _________________below.

Contents Specific Gravity 0.0 3.81 11.0 Per Process Stream Properties, 24590-WTP-RPT-
SG air SG air ENG-07-007, Rev. 0, Table 4.-18, page 87. Cycles per

I the Conservative Assumption, see notes below.
Contents Specific Gravity 1.0 1.5 The worst case is the pipe gets flooded, vessel SG
w/Iliquid ______used
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Z--Jz- PLANT ITEM No.
249-PF-MV-UFP-VSL-ODOIA

MECHANICAL DATASHEET: VESSEL249

Equipment Cyclic Data Sheet NotesA
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-Nofe 2: The Steam lines are controlled by a Steam Control Valve (on the HPS-RK-17) upstream of the vessel. According to 24590-P TF-

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 valve of 135 psig (per the normal pressure of line 24590-PTF-PP-IJFP-DB-031 19-
SI IC-06-01 from both P&ID Line Lists 24590-P TF-M6X-UFP-00386 and 24590-P TF-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 psi9 .- 59 psig). The steam
temperature is determined from the steam table for the correspondent pressure of Ill psi9 or 76 psig.

The Max Temperature and Max Pressure for the air purge cycle of the Steam Sparger System arr per the PSA supply lines as
defined in Noctes 5 and 6 of P&lD Line Lists 24590.PDFMW6X-UFP-00386 and 24590-PlDP-M6X-UFP4-00367 respectively.

Tne Normal Temperature and Normal Pressure for the ai- purge cycle of the Steam Sparper System are oer tne no0ma' vaies,
given for line 249-T:P-F-'L644Sl-ll'O in P&ID Line Lists 24590-PDF-M6X-UFP-00.386 and 24590-PDF-AI$X-

The steam and air used in the Sparper operation varies over a short rang~e during operation. These values are to be used such asto give tne hignest loading on the syvstem/vessel. The pressure and temperatures values are snown in pairs at the extremes and
sripuld Lie used together. i.e. 111 psi9 and 343 F

vV~faw!VUE.S afe .,hase. wn, Use1a se a- - miiuzi ~lew U~.%y a,,u emnperawras.

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

Cycles to Hea! tne Vessel
This vessel will oe heated 12,120 times over the 40 year lie Of toelant, per UFP batch cycle, ECCN 24590-P TF-M VE-10-00003.

Cycles to Maintain the Vessel Temperature
The steam nozzles, are not planned to De cycled on/off for, the temperature contro I valve on the steam supply line. Both of the SeMi-Cjr::ie
steam sparge rings are to be used for heat up of the vessel conter ts. On ce tne vessel contents reach diges tion tempera ture, one of toe
semi-circle steam sparge ring will De shut of' and purpea with air. The remaining semi-circle steam sparpe ring will oe operated at

educed steam lowrate to maintain the temperature set point Isee calculation 24590-PTF-MC-UFP-00004 for steam iow rate

The specific volume of the steam at Ill psig is 3.5 ft^3./lb the density of air at 70 F is 0.075 lblfff3 the specific gravity is then:
(113.5)10.075 a 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 lb~ft"3 and at 80 F and 150 psig, 0.824
Jb/ft .3 calculating 0.824 / 0.0 75 = 11.0 the SGa,,

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.
Afterivessel is, filled the air is rplaced by steam through thesparger to heat the liquid to 19Q4 F One of the spargers is returned to air
service after the liquid reaches 194 F. One of the spargers is used throttled 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.
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PLANT ITEM No.

MECHANICAL DATASHEET: VESSEL 2459-PTF-M V-UFP-VSL-OOOOIA

Hydrodynamic Loading - Pulse Jet Mixers (PJMs)
Pulse Jet Mixers (PJMs) are designed to blow the fluid 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 release hydrogen from the
fluid are examples. PJMs work on pressurized air to drive the fluid out of the PJM anid 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 controlled such that the PJM does
not empty completely. However, a condition can exist in which the PJMA continues to blow 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 overtilowing or if more than one PJM overblows,
it is called Multiple Overblow (MOB). Fluid motion during single overblow 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 loads that the vessel internals will be designed for: 1) Normal operations, 2) Single PJM Overblow,
and 3) Multiple PJM Overblow. 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 normal operation, pulse jet mixers discharge liquid into the parent vessel imposing a cyclical hydrodynamic load on all internal
components. Occasionally, an upset condition designated 'overblow' ca uses air to be discharged from any single pulse jet mixer. All
internal components shall be designed for the combination of the normal operational hydrodynamic loads and overblow loads, and this load
combination is also to be assumed to act concuirently with seismic loads. PJM Overblow loads are given below, normal loadings are given
here.
Normal Op~eration:-
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 hydrodynamnic forces
act in the radial, outward direction and the vertical, upward direction. Seller shall apply the radial load simultaneously in the radial direction
and normal to the radial direction in the horizontal plane.

Single Overblow Loading- PJMs

Single PIM Overblow 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 overbiowing pulse jet mixer nozzle up to the overflow level as plotted in the form of overblow pressures:

1.50

10 2 <4 6F.t51
HoiotlDsac rmCetro J oze(t

Fo alvesl nera cmpnnt4 thrthnth1v.blwngpls-etmxeAth oeblwfocs hllb aple a.inte etia
dietin ndb. nte oizna drctoraitigfomte etrln o h oeblwn ple e ixr. o heoeriwngpls e
mieth ocesal eaple n h eria uwr drcio ny.Teovrlw2o0 o l compontsIcuigtesrcue n
suprssalbecluatdb ppyn1heoebowpesrea h lctono0h naetsufc f h opoetad oteprjce

arao hecmoenfcngteaprpitLdrcin.Tenrmlfre opnnt8pcfidfrth oml0us.etm7roprto
codton sno plial o t.he ovrbo codto0Aysnl.PMmyoebo6u0hettlnme fcclsfralPMsnl

overlowevets s 200 ycls, hisloa cobinaionact cocurenty wth eisic oad .5

Mulipe JMOvrbow(MB)lodsvay s fncio o teorizontal distance from thenter of the Nvriwn us e ie ozzle t

a theselatna Haovpet oher ta heoblowing pulse jet mixernzl pt the overlve aspoted hl eaple ) in the fomvvrlwpesrtis
Muletile aplicain ofthe iznl direrlow oading fom the basris fo the OBload. use jef ther boe Sine Overblowgrphs alon
wixethe eor e shl be5 aWp-plied600 (Stevetcumar reto ronyaTic oads forc onM MulplepOvelow Concldin) ihsrure to d
depterin thal e orcte on eacpvsslintelo resr tte oainot ers uraeo h component (argts due ttMh Nte hsrpotwle proviejnteMtra equston

Pake).o vnsis20 yls This load condintion ceno act s concurrently with seismic loadsbtwl seicue. ihohr omloeaigla odtos

athe umerao cylsaple teovrlwn puOejs isxe 400zl cptycles.o lvla lotdi tefr foeb pesrs
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iPLANT ITEM No.

MECHANICAL DATASHEET: VESSEL 2459-PF-MfV-FP-VSL-0ODOIA

Nozzle Loads

Design Design _____Loads -lbs _____I Moments - ft-lbs
Nozzle NozzleI
pres Temp 1Z

Nozzle (psi g) (F) Size Load Type _____ -y Fz M y Mz

i IWeight - 52 1 138 52 I 60 75 1204!

N02 I T0 212 I 3" Seismic 11 162 J 108 162 1 468 701 701
________F Thermal_____ ______ ______ 134 58 1 228 190 3890 380

Weight 50 60 50 -75-- .75 75
114D3 Seismic 106 70 106 1 8 231 '

____________ _____ _____ nerrnal 33 29 44 9 1 9',

NC5 15 2'.2 S Se ism .:c N05 is caren: no'ie wi=e loads arr. apolied v~ OA N05 , NCN'HC

I Tnermal

I Weiah' 20 1 5 227a
OA 5 212 ill Seismic I 3 20 g0o 3

kLI__ _ _ _ _ Thermal 1  9 1 8 12 I 1 22 22

NOB-1Weicht 1 5 20 15 20 20 20
N05eB 100 212 Ssmc 30 20 30 I37 55 5=

_____ __________IThermat [ 9 I 8 12 12 22 22

N0V veioht 1 20 15 20, 20 20
7 te)I 130 212 1" Se~smrc 30 20 30 ____7_ r55

IThermai p 8 12 12 I 2 22

Weiaht 87 I 262 87 1216 I 135 ____

N07 -5 185 " e c 35 189 27 4 1 l48 1320 ~ 2

Weicht 52____ 1____ 203___ 52___ 119___ .__75__75

N11 169 120 3" Seismic 162 146 1 162 544 701 701.

_ _ _ _ _ _ _ _Thermal, 66 76 88 303 380 380

Weight 52 i 131 - 52 119 75 89
N13 125 125 3" Seismic 269 L 213 - 382 898 701 1 701

________________________ Thermal 66 58 88 190 380 380

I Weight 52 ' 84 1 52 119 75 7
N15 15 212 3" Seismic 162 18 162 468 701 T -o

______ ____________ ______1 Thermal I 66 58 88 190 380 380

I Weight - 52 84 52 11 J 7j7
N16 125 153" ISeismic 162 108 162 46 01 701

Thermal_ __ _ 66 58 88 1901 380 380
________ 21___ D ____ 612__ 210 _58_ 3 374

N8 230 138 G" Seismic 653 j 449 663E 223 33 3638

_____Thermal I 524 1 1086 375 1593 2046E 04

IWeight 234 J3731234 [741 464 464'
N19 15 212 8' Seismic 1734 - 490 i 734 L 2q48 4418 4418

__________________Themal 340 303 455 1378 2740_I 2740

*IWeiaht 35 .35 35 40 40 I 40
N22 15 212 1 112" Seismicl 60 40 60 91 I 137 137

_ _ _Thermal 19 17 25 28 55 5
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PLANT ITEM No.

MECHANICAL DATASHEET: VESSEL Z4590-PTF-NV-UFP-VSL-OOOOIA

Design Design ____Lasbs____ moments -ft-lbs
Nozzle~ Nozzle
P ress- Temnp"I

Nozzle (psig) (OF) Size Load Type -Fx Fy Fz IMx My I
N23 170 170 3" Seismic 192 1 119 162__ 665 701 .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 1 701

_ _ _ _ _ _ _ _ Thermal 66 136 - 88 213 - 380 1 380
Wih 87 146 8 216 135 13' '5

FN28 75 185 I4" Seismic 274 1183 274 .878 1320 1320

_____ __ __Thermal 113100 150130 7-20 17201

Weight 87___ 346___ 87 216 1315 224

N30 75 185 4" Seismic 274 249 274 11337 j1320 1320
_______ _______ ______ ______ Thermal _ 113 100 1150 I 360 720___ 72C__

WeiGht 52 86 52 1119L 75 75
N35 190 194 3' Seismic 162 108 I162 I468 741 7017

___ __ -__ _ Therma~ 56 58 188 1190 380 380!

SWeihtj 50 60 50 75 .75 7E________

N37 124 140 2" 1Seismic J 106 F 70 106 158 237 237

__ _ _ _ _- _ _- _ _ Thermal 45 118 44 ~125 97 168

{ Weight I 50 1 60 50 75 75 75
N38 124 140 2' L Seismic 106 70 L 106 158 237 23-

- _ _ _ _ _ _Thermal 33 42 51 186 97 97

Weiaht 50 60 L 0 75 75 75

N39 124 140 2" Seismic 106 70 106 158 237 237

__ _ _ _ _ _ _ __IThermal F 33 114 F 70 1252 F 97 1 97
F Weight 50 60 50 75 75 75

N40 124 140 2" Seismic 106 70 106 418 1 237 237

______ _____ ___________ Thermal 33 81 44 49 97 97

FWeight 50 60 50 75 F 75 75

N41 124 140 2" Seismic 106 70 106 158 237 12377
___ ___ __ ___Thermal 45 118 44 .1251 97 1168!

Weight_ 5 6 50 75____ 75 75

N2 124 140 2 ___ Fei 106 70 106 158_ 237 1237
_____4 __ ____ Thermal 1  33 69 - 68 25977

Weight 5so 62 -50 I7 7

N43 124 140C") Seismic 106 70 106 1 158 237 237
__ ___Thermal 33_ 29 44 1126 97 9

Weight 50 60 - 50 75 75 75

N44 124 140 2" Seismic 106 70 106 158 237 237

__ _ _ _ _ _ _ Thermall 33 1 48 47 179 97 97

Weight 50 87 50 75 75 75

N47 170 175 2" Seismic J 106 70 106 158 237 269

__ _ __ _ _ __ _ _ _ Thermal 33 i 29 44 112 97 97_

L7)5 2 Weight 50 72 F 50 7~5755
N48 17 15 2 Seismic 106 F 70 106 158 237 I 237

Thema 33 33 45 185 97
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PLANT ITEM No.

MECHANICAL DATASH EET: VESSEL 49-TMVUPSLOOI

Design Design Ldslb_____ Moments - ft-lbs

Nozzle (psig) r ('F) I Size Load Type I Fx FyFz Mx My Mz
Weight 50 99g 50 75 75s 75

N49 170 175 2" Seismic 106 I 122 106 I 242 237 2 4 '

__ _ _ _ _ _Therma! 33 1 29 44 152 97 97
Weigqht 50 60 50 75 75 I75

N51 124 175 2' Seismic 1067 70_ 106 245 237 I246
_ _ _Tnerma: 33 3P 44 6 97

IVerant 5'-, 5 75 1 757 -

N S2 12 4 175 2' s~tm ic ; 16 72 1,)6 158 23 7 273
I Trerunai

Weicint 52 1 143 52 I 119 75 7E,

N5 2 5 " Se~smic 1 162 1 108 1632 468 701 , 701
_______ I erma 12 5588 10 380 1

I Weoht "A 4 9i2 2:34 1741 1 464 I 1098

545 218" Seismic I 122B 1186 2128 2c)48 I 12 158P 6362

T____________ I erma! 340 354 1 455 I 1372 '1 2740 2740

Weight 20 461 210 j 598 1 374 37-1

N55 15 212 ", Seismic 623 600 1270 2423 1 35-38 4 751
______ ______ ____________ Thermal 27 1184 390 102? 2046 3'9 2

I Weight 50 111il 50 7575
N56 15 212 I " Seismic 106 1 70 106 27 3 2-37

_____________ ____________ TnemraI 3 29 44 4S97i)

I Weign*: 50 105 50 75 75 230
N57 15 212 2" Seismic 106 70 106 J158 237 237

__ _ _ _ _ _ _ _ _ Thermal 148 1 30 44 49 97 1 97

N8Weight 210 335 21015981 374 374_

Nte F) 5 140 6" Seismic I 663 I 443 663 12423 3638 I 3638
_____ ________________ Thermal 280 250 375 1023 - 2046 2046

N59 Fh 210 I459 210 598 374 L644
___________ ____ _____ Thermal 280 i 250 1 375 1098 2046:7 2046

Weioht 52 84 52 119 3 75 I75
N60 15 212 3- Seismic 162 108 1 162 492 950 701

______ _____ _____Thermal 76 190 88 530 38038

Weicht
N61 15 212 24" eimcManway

N6 6 2 A" W1eipht 100 150 F100 200 200 1200
N6 19 12 LI 1 , tsmic 162 3 108 162 468 701 701 1

_________________IPAThermal 66 58 i 88 190 380 3801-Weight 50 I 60 50 75 75 I 75
N63 170 150 2" Seismic 184 70 106 159 I 237 382

IThiermal 33 3 29 44 1 49 97 97
Weight

N65 15 212 6. i Seismic N65 is parent nozzle, nozzle loads are aD Dlied via N65k. N65B, N65-C

________________________ I Thermal
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PLANT ITEM No.

MECHANICAL DATASHEET: VESSEL 24590-PTF-MV-UFP-VSL-0OOOIA

Design Design LaslsMmns-f-b
Nozzle Nozzle LaslsI Mmns-f-b
Pres Temp 1

Nozzle (psig) (OF) Size ILoad Type -Fx Fy Fz Mx m~y Mz

N6AWeight 15 20 15 20 20 20~
(Note E) 15 212 1 Seismic 30 20 30 37 J 55 I 55

_____ ____IThermal 9 1 8 12 12 22 1 22
N656 Weight 15 20 15 20 20_1 20*

(Note E) 100 212 1 ~ Seismic 30 20 30 37 55 'ji
_____ _____Thermal 9 1 8 1 12 12 3 22 22

N60Weight ~15 20 1 15 20 20 1 20--
(N6t5C 100 212 V Seismic - 30 3 0 I 30 37 55 55I

Thermalt 9 8 1 12 I 12 22 I 22
IWeight 87 35-9 87 216 135 1224

N70 160 375 4" 1 Seismic 335 249 274 1448 1320 2223
________Thermal 120 3 131 150 I360 720 I 720

Weight 87 J 359 87 216i 135 224'
N71 160 375 4' Seismic I 33 5 1 249 274 7 1448 1320 2223

_____ ____ F_____-IThermal 120D 131 1 150 !360 720 720

Notes for Nozzle Loads
A. Direction of toad application for shell nozzles is per diagrams in 24590-WTP-3PS-MVO-TOOOI Appendix A.
E. For nozzles in head: x = North/South, y =Vertical, and z = East/'West - Vessel 0' defined as north.
C. Deleted
D. Nozzle loads shown are to be used in place of those specified in 24590-WFTP-3PS-MV0G-T0001 - do not apply thermal

reduction factors.
E. Values provided at plate on top of parent nozzle.
F. Values provided at jacket, not at skirt penetration.
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,_ EQUIPMENT QUALIFICATION 24590-PTF-MV'D-UFP-00001
0 ~Rev.: I I

DATASHEET (EQD) __

Page I I of 15

Equipment Identification

iComponent Tag Number I24590-PTF-MV-JFP-VSL-0000lA Sc E- S S APC

Manufacture,-! Supplier Northwest Copper Works ClasiSfey E ~ SDC El SDS RC

Requisition Number 124590-QL-MRE-MVAO-000l1 All subcompionents arc SC

Model Custom Ej sc-i E7 SCill

Description (iocludc Ule-aflltratton Feed Preparaior. VeseP~Teeon Setsr' -

descrnttvtis-x- Fe.~ 7aeo-
locanor.. ticss. ourLne 7 5 - ivation [] A subco-tpooncnpt are desieLn to S --J

Fur~tie~s~UFP-V'SL-00001 A (parent vessel) is considered a high active process vesel credited to nrex'cru spills o" ao

Saf-ety Fu,_in ) cuarntiis of high acti vity proce-ss liquid and p-oid prmr onemen: for raio cricascs. Pulsc jeic* :
(PJMs) provide a mixing function in the vessel to prevent hydroceen accumnuiati on.

Seismic Safcn'- Fu!nction E Yes L- No Room Numberis P-Cl1d, Pre--Tesoren: Facility

Maintenance: Accetsible 17 Yes No Method of Maintenance Access: flRemotE ] fl ands Cn E Nornc

Seimic(neabiv eousemnts ~ During Seismic Event After Seismic Event

ITS Equiprnes: Type: Passive Mechanical Active Miechanical - Elecencal

Equipment Environmenital Quaikation (LEQ)

nvrnnmA Mild Z_ H-arsh Hi Rad Scrv:c E Y es ~ o Design Life 1,rs) E4C OYnthe __

Contaminasion Class: C5

Radiation Class: R,

Time
Parameter Duration WT7P Document Number Submnittal Number

Parameter Type/tinU5Vau (nubr Time Units (BIUYER)(SLE

lNormal_____ ______________________

245 90-PTF-UOD-W I 6T-Normal Lowh Temprte(F)9 40 ra 001ENot

Normal High Reloative uiy(%R 59 10 40 vrs 24590-PF-UOD-WI CT- jE-Note I

*Normal Lowh Relative Humidity (%RH) 10 40 1 ~ 124190-PTP-CO-WI 16T- E-Note 1
I I 40 24590-PTT-UOJD-W I 6T- jENi

Normal High Ressuive (m.-wcg.) (%H CENt5 ) ____ 00001

Normal Lowh Pressure (in.-w.g.) (40 1.4 I49-TFU W IT P-Note I
I___ ___ (E-Note 2) 4000

Normal Radiation Doe Re(mP.- hrl J 25500 40 y 24590-PTF-IJOD-WI 6T- E-Note
_____________(E-Note 2)(-Nt 00001

Vibration Magnitude (ig) N/A N/A r N/A IN/A N/A

Vibration Frequency (Hz) N/A N/A N/A N/A N/A

Additional Normal information: N/A

24590-ENG-1 0006.. Rev 1 (220.2008) Re N'A



24590-PTF-MVD-UF-OO01

EQUIPMENT QUALIFICATION Rev.: ISDATASHEET (EQD) Page 12 of 15

Equipment Environmental Qualifi cation (EEQ)_(continued) ___________

1Time 
Sbit[parameter Duration WTP Doc ment Number SbttlNumber

Parameter Type/Units -!Value (number) Time units (BUYER) (SELLER)

Abnormal_____ _____ _____________ _________ ___

Abnormal High Temperature (IF) J4128 8 hrs/yr !250-T 0DW6- E-NoteI

Abnormal Low Temperature (IF) [40 1 8 hrs/yr i24590-PTF-UOD-Wl6T- E-Note]I
______________________ _____ _____87 ___ 000o)__________

24590-PTF-UOD-W] 6T-
Abnormal High Relative Humidity (%RPH) 100 24 hrs'vr, E-Note I

6 72 hit/yr 24590-PTF-UOD-Wl6T- PNt
Abnormal Low Relative Humiudity (%RH-) 6 72 h/ ENtI

Abnormal High Pressure (in.-w.g.) 4ENt 2 8 hr~i, 249-T-O- 00001- E-Note I

(-) 7.3 I24590-PTF-UOD-WIT
Abnorml Low Pressure (ini.-w.g.) t2) 8 hrsiy.- 0CHENote___ _I __ __

__________RadiationDoseRate ______r C 255000 1 0 yT 24590-PTF-UOD-Wl6T- ENt
Abnrma Raliaio Doe Rte m~lr) E-Note 4) (E-Note 7) yrs 00001 ENt

Wet Sprinkler System Prent No NIA IN/A 24590PTh-JI)-W6T- FNt
____ ____ ___ ____ ____ __I __ _ _ __ _ _ _ _ _ 0000 1 -__ __ __ __ __I

Additional Abnormal Information N/A

IDesign Basis Events (DBE) _________ ____________ ___________

DBE High Temperature (IF) 138 I000 hit 2459O-PT-FUODWl6T- F-NotelI

DBE Lo Tempeature CF) I24590-PTF-UOD-Wl6T- E-oe
DB Lw emertue IF 40 1000 o~rs 00001te

24590-PTF-UOD-16T
DBE High Relative Humidity (%RI-) j100 482 hrs 0000 1 -W6- E-Note 1

DBE Low Relative Humidity (%RH) 4 -1000 -hit 24590-PTF-U0D-WI 6T- P-Note I

_ _ _ _ _ _ _ _ _ _ _ _ 00001

DBE High Pressure (in.-w.g.) 1E 4 1000 hrs 24590-PTF-UOD-WI6T- E-Note I
(Note 2) _____ ____ 00001 _ __________

(-)7.3 24590-PTF-UOD-W]6T-
DBE Low Pressure (in-wg- Nt2) 1000 1ooo0001oiot I

25001 0 24590-PTF-UOD-Wl6T-
DBE Radiation Dose Rate (mRlhr) (Foe4 ENt ) yrs 001E-Note I

Flood Height (ft) -2.08 -1000 hs 24590-PTF-U0D-WI6T- 1 -NoteI
N/A i 00001

Submergence (fl) N/A N/A N/A N/A
____ (F-Note 5)

_____ _____ - 459C0PTFIJOD-WI6T-
Chemical/Spray Exposure [ Yes I1000 hi F' -Note J

Additional] DBE Information N/A

24590-ENG-F00065 Rev' 1 (2/20,2008) Ref:. N/A



24590-PTF-MVD-UFP-OOO1

EQUIPMENT QUALIFICATION Rev.: 11S ~ ~~DATASHEET (EQD)Pae3of1

DBE Chemical Exposure Details

Sodium Hydroxide (19M)

DBE Chemical T pes/Concentrations Sodium Permanganate (IM)

Strontium Nitrate (IM)

Plowc-r Sup.-'v Vnitsec (VAC, \'DC1 -NA

Pow,:: Suoply Frequenc,-' (Hz);IN/A

-rnwe7 C'onnection Metnod I N/A

I/C Signais to/from. Equirment; N/1A

1/0 Connection Metfood IN/A

interfaces (Miechanical)

NMou-mc inf!oiruration lorentanorn'i' Verti cal Viountec. Sico-. Locaied at 0'-P* it, *n c !rt- rcatmen: Fac ltr-x. Co,tm Linecs J and' 1.

I V. cided sirt to tiny -reayeiccto embeoime~ntpiatc memntoaectai c 459-T-.
Mountng Meto(olts. welds. etc.,; SUT7-000^39' - 59'(1PTF -DD-SST 06 n O~rT-DST

00zrtrOvior--,C tc-idnormin nmaterta/ reou~sition
Puies Jet Mixers: UFP-PJM-0000l, UFP-PJM-00002, UFl'-PJM-0000, IjFI>-PJM-00004, UTP-PJ-

Auxiliary Devices 00044, U-P-PJM-00053, UFP-PJIM-00105, UF7P-PJM1-001 06, Auxiliary Devices are located within the
Vessel.

Equ ipmnent Seismic Qualification (ESQ)

Parameter TitleReference/Document V~ersion /Reas
Number Revisioni

Engineering Specification for Seis-msc 24590-WTF-3PS-SS9G- Rex' 2 N/A
Qualificanion of Seismic Category 1/1l T0001

I WTP Seismic Design Equipment and Tanks I 49-T3PMV -

Specfiction(BUER)Engineering Specification for Seismicl T0002Re2

Qualification Criteria for Pressure Vessels

Spciid esmcLodSeism-ic Anialysis of Pretrcatment Building - 24590-PTF-SOC-SI5T- A CCIN 158079; WSGM ISRSSpcfe esi odWSGM In-Structure Response Spectra 00057 Curves: 67, 68. 69
(BUYER) (ISRS)

Design Seismic- Load N/A N/A N/A E-Note 3
(SELLER _ _ _ _ _ _]I_ _ _ _

QuaiFicatioii Medilod ""A N/A N/A Dvnarric Anassis utilizing
(SELLER)response spectra curves

Qualification Report N/A N!A N/A E-Notc 3
Numbecr (SELLER)

Submittal Number N/A N/A N/A N/A
(BUYER)

24590-ENG-F0006S Rev' l(2/20/2008) Ref. N: A



2459D-PTF-KV1D-UFP-00001
hmEQUIPMENT QUALIFICATION Rev-: I1I

MalDATASHEET (EQD)Pae]of5

Equipment Qualification Notes and Additional Information

E-Note 1: BN I (BUYER) shall perform Equi 'oment Environmental Qualification in accordance with 24590-WTP-DO-ENG-06-001,
Design Criteria for Equipment Seismic and Environmental Qualification.

E-Note 2: Where pressure iis 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 requirements only for the black cell and are not at the source (vessel).
Since the vessel is all metallic and the source has no neutron components for material embrittlement, the dose rates are of
no concern on the vessel or its subcomponents.

ENote 5: Flood height is 2.08 ft above the floor, bottom of vessel is above this level therefore, no submergence evaluation is
requiredi.

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

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

DOE Radioactive Materials Disclaimer:
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 tne
AEA, it nas sole and exciusive resoonsibility and authority to regulate source, special nuclear. and byproduct materiais at DOE-0%wied
nuclear facilities. Information contained herein on radionuclides is provided for process description purposes only.

IScreening / Evaluation Required? If yes per 24590-WTP-GPP-SREG-002, E&NS signature required below IX IYes INo7

24590-ENG-F000655 Rev 1 (2120/2008) Re[. N/A



24590-PTF-MVD-UFP-OOO1

EQUIPMENT QUALIFICATION Rev'.: 11S ~ ~~DATASHEET (EQD)Pae1of1

____________________ ______ Approval _____ _____ _________

System 1 Vessel1
Rev Description Engineer Engineer jcheckedJ Reviewed E&N I Approved Date
-0 l ssue for Pureniase P.A ]HK Ij S/CS j i N/AS SK __0_120/02

1 Revised as noted MA ]HK I PACS] Ji N/A M WH 8!1 8/03

-2 Revised as Noted MA____ I HK_____ I_____ ________ RES __NIA MWH 41/03-

3 RviedasNoedM. sk, Kh,., P Avigueter-o J. Julvk I N/A C- Molyf 250
3 RviedasNoedM. skr Korns C Slater _ _____ _______ iinf-inarn 2/

4asaslite i AsKa7 H Knurana P AvuteL iuivk N/A M ofao 9'<.I ~ ~~~~~~~~~~P AVIVsetero- _____ ______--_____

5 Added wear plaics as noted M Asfar Hi Khurans , juiyk, N. A ~ N, iio..m..

Added note !;,a 15. deletec note: KC,
revisen notc- 12. added MI1D referenze p~iusr

o and changus as nouted. Lrecororaued i, s. \ka H KnU.4fl C1 SiHc~ I I offmannn ~ 2

SDDR # 2459C-'ATP-SDDR-PROC-0-iI
D_ 027 bvrcfe'rrcc _____ _____ _____

7 RevisedNotts ccpag 2 & 3as nod M Ask a: H. Khura-ia MAP far CiS RES I N!A M HoflAr. 07'29195

8 Revised per nolt I - on Dag.- 2 anG as M. K-- -CSac / 090
noted. H._____ ___________ N/ J._____ DJdier ________ ________ _____

Revised per Nott 2 o ue to revisedi ioac
conditions. new joad eonditionr, i iV iSe WWcx BMkds -edcs iy o
MvOB,. sing&e over)IDns. tHG reVised I

- . rocess conditonn - ________ ________ ________________

Revised perT Note 29 & 3K Added Sren
10 p 1) V. M Seed k Peters RI Davis J -itnckiey i Jurik0112,1

Revised as notedb ie~intinis ." e6 D i4Ba dt "rl;; uv

Added N ozic !'rcssur- and T -rnoer 3
to Nozzie Tak keumeed3-
Equipment Qualification Notes to E-Note

xvc for clarity to EQ Secton. Upoated
Cyc^-li c dais for STparger______

24590-ENG-FOO06S Rev 1(2,!20/200S) Ref N/A
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Page 1 of 4

Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-09-005

Hanford Facility RCRA Permit Modification Notification Form

Part III, Operating Unit 10

Waste Treatment and Immobilization Plant

Index

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

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

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

D M. lBu~t'ce Date G. A. Girard Date

24590-SENW-FOQI I Rev 20 (Revised 9/9,'2009) Ref-: 24590-WTP-G1PP-SFNV-01 0



Page 2 of 4

Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-09-005

Hanford Facility RCRA Permit Modification Notification Form
uinit: Permit Part:

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10

Description of Modification:
The pur ' ose of this Class 1 prime modification is to Update the P&lDs for the PTF UFP System, in Appendix 8.2
of the DWP. The permit P&lDs currently incoroor-ated into the DWVP are oeing replaced with source P&IDs as
indicated in the tabie below.
Apoendix 8.2

Replace: 247590-PTF-M~6-UFP-P00O 6. Rev0 !itF Rev 0

2459-P1"-TF-M6C-UFP: '-~7)D)I. Re\. 0 2 15 G-T7-N.-J:7-00r) 1 R ev C

245 :-TFM6-U=M-000i90i, Rev 0

24590-PTE7-ME-UP-0O01 9003. Rev 0
245c~PF~~~UPP-00 904.Rev

24590-PT17 -M6-UFP-O002000t,. Rev 0
245K0-PTF-MiB-JF P-0002DD02, Rev 0 1

2?4590-FPT-M6-UJF-0002003, Rev 0
24590-PTF-MICUFEL00020004. Rev 0
24590- _7 -M~6-UPF--0002101, Rev 0
24590-PT.F-lM6-1JF;-00C21 002. Rev 0
2_590-)= .-1 P002 Rev 0
24590-PT-1M6--UFP-00022002. Rev 0
24590-PTF-M6-UFP-00031 001, Rev 0
24590-PTF-M6-UFP-00031 002. Rev 0

24590-PTE-M6-IFIP-00031 003, Rev 0
24590-PTF7-M6-UJFP-00032001, Rev 0
24590-PTF-M6-UFP-00032002, Rev 0

_______ ____________________________ _____24590-_P7F-M6-UFP-00032003, Rev 0

This modification requests Ecology approval and incorporation into toe permit, the changes provided in
applicable document change forms (e.g., DONs) and changes associatec with the resolution to comments on I
cnange documents since the issuance of the last revision of the permitted drawing. Revisions are the result Of
ongoing design chanoes.
The following identifies the sianificant changes to the drawings:

" Modified, deleted, and added notes, holds, and references
* Modified, identified, and added supoor/utility system racks, lines, valves, buiges, in-line components,

instruments and logic controls
" Incorporated changes from change documents identified in the final note on P&D

*Drawings converted from a single sheet to multi-sneet drawings
*Revised, identified, and added slope symools and/or the sio:oe requirement

IDrawings in, this PCN no, previously submitted are the result of enhanced instrumentation and utiiities, su:c'- as
air purging to mitigate ,hydr. ogen gas generation (HPAV). Tnese dr-awings d Io not, change tne permitted U77:
waste treatment process.

Outstanding chance document 24590-PT ,--M6N-U ,F ,-00107 has no:, been incorooratet into this modification

24-SU-FOC)0 1 1Rev 2Ci (Re vised c) c'2(() j NiOC) , Ie:



Page 3 of 4

Quarter Ending March 31, 2010 2459D-PTF-PCN-ENV-09-005

and applies to the following P&lDs:
" 24590-PTF-M6-UFP-0001 6001
" 24590-PTF-M6-UFP-0001 7001

Outstanding change document 24590-PTF-M6LN-UFP-00005 has not been incorporated into this modification
and applies to the following P&!Ds:

" 24590-PTF-M6-UFP-0001 9002
" 24590-PTF-M6-UFP-0001 9003
" 24590-PTF-M6-UFP-0001 9004
" 24590-PTF-M6-UFP-00020002
" 24590-PTF-M6-LJP-00020003
" 24590-PTF-M6-UFP-00020004

Outstanding change document 2459G-PTF-Ml6LN-UFP-00008 nas not been incorporated into this modification
and applies to the following P&lDs:

*24590-PTF-M6-UFP-00D019002

Outstanding change document 24590-PTF-M6LN-UFP-0001 5 has not been incorporated into this modification
and ap[ojies to tne following P&lDs:

" 24590-PTF-M6-UFP-0001 9002
" 24590-PTF-M6-UFP-0001 9004

Outs*1anding change document 24-59G-PTF-M6LN-UFP-0001 8 has not been incorporated into tnins modification
and applies to the following P&lDs:

* 24590-PTF-M6-IJFP-0001 6001
0 24590-PTF-M6-U FP-000I17001

Outstanding change document 24590-PTF-M6PR-]FP-00002 has not been incorporated into this modification
and applies to the following P&IDs:

" 24590-PTF-M6-UFP-0001 9001
" 24590-PTF-M6-LJFP-0001 9002

Outstanding change document 24590-PTF-M6PR-1 0-00009 has not been incorporated into this Modification and
applies to the following P&lDs:

" 24590)-PTF-M6-UFP-0001 9002
" 24590)-PTF-M6-UFP-00019003
" 24590-PTF-M6-UFP-0001 9004
" 2459D-PTF-M6-UFP-00020002
" 2459C0-PTF-M6-UFP-00020003
" 24590-PTF-M6-UFP-00020004

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

0 24590)-PTF-M6-UFP-00)020001l

Outstanding change document 2459O-PTF-M6PR-UFP-00006 has not been inco~rpora2ted into thins modification

and applies to the following P&iDs:

'~59-SN'-OO1I ReN 20 (Revised 9/9")2009) Ref: 245QG,-WATP-GPP-S7N-C]10
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Quarter Ending March 31, 2010 24590-PTF-PCN-ENV-09-005

" 24590-PTF-M6-UFP-00020001

" 24590-PTF-M6-UFP-00020002

* 24590-PTF-M6-IJFP-00020003

Outstanding change document 24590-PTF-MBN-M80T-00057 has not been incorporated into this modification
and applies to the following P&IDs:

" 24590-PTF-M6-UFP-00021 001

* 24590-PT7-M6-tJFP-00022001

WAC 173-303-830 Modification Class: Ciasq Glass "I C;ass 2 Ga~

Pete relvath WA ifcaio C7l3383,appnss oifcto:iato ubr
Enter wrdievnto WAG 173-303-830, Appendix I Modification citation ne:

In accordance with WAG 173-303-830(4)(d)(i), this modification notification is requested to be reviewed and approved as a
Class 11 modification. WAG 173-303-830(4)(d)(i)(A) states, "Class 1 modifications apply to miner 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 environment. in the case of Class I
-modifications, the director may require prior approval.'

Modification cu: es] _ Denie saerao eo)Rvee yEooy
Approved/Concr iYeie(saeraobeo)RveebyElgy
Reason for denial: ~; -

_______________________________________________ Kelly Elsethagen- Date

24590-SENV\-F00011I Rev 20 (Revised 9/9/2009) Rcf: 24590-WVTP-GPP-SEN1V-010



10O-ESQ-055
Drawings:

24590-PTF-M6-UFP-00016001 - 1- Rev 0
2)4590-PTF-M6-UFP-00017001 - 1- Rev 0
245 90-PTF-M6-UFP-000 19001 - 1 - Rev 0
2 45 90-PTF-M6-UFP-000 19002 - 1 - Rev 0
245 90-PTF-M6-UF-000 19003 - 1- Rev 0
.245 90-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 - I- Rev 0
24590-PTF-M6-UFP-00020004 - 1 -Rev 0
24590-PTF-M6-UFP-00021001 - 1- Rev 0
24590-PTF-M6-UFP-0002 1002 - 1- Rev 0
24590-PTF-M6-UFP-00022?001 - 1- Rev 0
24590-PTF-M6-UFP-00022002 - 1- Rev 0
24590-PTF-M6-UFP-0003 1001 - 1 -Rev 0
24590-PTF-M6-UFP-0003 1002 - 1- Rev 0
24590-PTF-M6-UFP-0003 1003 - 1- Rev 0
24590-PTF-M6-UFP-00032001 - 1- Rev 0
24590-PTF-M6-UFP-00032002.1. - 1- Rev 0
24590-PTF-M6-UFP-0003 )200.3 - 1 - Rev 0
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Hanford Facility RCRA Permit Modification Notification Form

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

PART III, OPERATING UNIT 11 UNIT-SPECIFIC CONDITIONS

Integrated Disposal Facility

This documnent sets forth the operating conditions for the hitegrated Disposal Facility (JDF).

111.1 1.A COMPLIANCE WITH APPROVED PERMIT

The Permittees shall comonly with all requiremnents set forth in the initeerated Disposal Facilit\ (D17i Permit conet01tiOns.
the Appendices speciiec in Petmnit Condition h7.] i1.A and the Ameindmerints specoified in Permit Conditions 1l1. I .
throug-h 11I.11 .1. All subsecilons. fiLeures. and tables included in tliese portion-S are enforceable, unless staited ohri

OPERATING UN!T 11:

Chapter I .0 Part A Formr. cated October- 1. 2008

Chapter 30O W\aste Analysis Plan. dated April 9. 2006

Chapter 4.0 Process Information. dated December 3 1. 2008

Appendix 4A Design Report (as applicable to critical systemns), dated M\arclh 31. 2008

Appendix 4B Construction Qualit Assurance Plan. dated April 9. 2006

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

Appendix 4D T.,-chinical specideiations documeont (RPP"- .rS Rev 0!.daeDcmbr3 W)

Chapter 5;.0 Ground WtrN ntr . ae

Chapter 6.0 Procedure to Prevent H1azards dated December 3 1. 2008

Addendum J..1 Contlinency Plan - Pre-Active Life, dated December 31. 2008

Addendum J.2 Continzgency Plan - Active Life, dated December 31. 2008

Chapter 8.0 Personnel Training, dated November 211. 2007

Chapter 11 .0 Closure and Post Closure Requirements. dated Decemrber 31. 2008

General and Standard Hanford Facility RCRA Permnit. WVIA7 89000 8967 (Pen-nit) conditions (Pait I and Part 11
Conditions) applicable to the IDF are identified in Permit Attachment 3, (Permnit Applicability Matrix).

WAG 173-303-830 Modification Class Class 1 Ciass fi Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: WAC 173-303-830(3)(d)(il
Enter wording of WAG 173-303-830, Appendix I Modification citation:
Other modifications: The Permittee requests that the modification be classified and reviewed as a Class '1.

Modification Approved/Concur esDenied (state reason below): Reviewed by Ecology:

Reason for denial: I ~

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

Description of Modification:
Permit Condition 11l.11.E.1.b:

111.1 .E. 1Lb 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 3773-303-645. 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 iU Class 2 Class 3
Please mark the Modification Class: X
Enter relevant WAC 173-303-830, Appendix I Modification citation number: C.2
Enter wording of WAC 173-303-830, Appendix I 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/ConcurJS~ es Denied (state reason below) Reviewed by Ecology:

Reason for denial: . ,

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

Description of Modification:
Permit Condition II.11.l.2.a.iv:

111.1 1 .. 2.a.iv The Permnittees shall update the ITRD 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 111W ILAW waste acceptance criteria (Chapter ',.. NWaste An iivsih. Man) as
appropriate. The initial IWTRD shall contain glass formulation data as required by Permnit Condition
111. 1 1 .. 2.a.i, and shall be submitted no later than January. 2007. or if later than this date. as ac-reed to bv
Ecology. The perfonrace assessment required by Permnit, Condition 111. 1 112.a h_, and the ouaiitv
alssurance /q alitxN control reoairemnents process required by Permit Condition 111. 1 1.1.2.a.iii shall be

4omtc or EcolocvN revi ew as soon as possI ie after issuance of the Final Tank, Closure and Anaste
M .anagement EIS L eM oe, "' jqU :ie:1:ac- iand at leas*. 18~0 dlays prior i to !,
dateL DOE expects to reexewaste at D

~±~~O.At a minimum, the Perm-ittees shall submit u-pdates to the TWTRD to Ecology o\-2-
Ivvears or more Ireouentiy iC either of the following conditions exist:

* The Permittees submits a permit modification request aliowine, additional wseformrs to be
disposed ofl at IDF.

.The WTP Mwother vitrification facility chance their c-lass formulations fromn those previously
included in the V '

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 I Modification citation number: WAC 173-303-830(3)(d)(i)
Enter wording of WAC 173-303-830, Appendix I Modification citation:
Other modifications: The Permittee requests that tne modification be classified and reviewed as a Class 'L.

Modification Approvedl/Concu r:J Ys jJDne(saersobewlReviewed by Ecology:

Reason for denial: § I '-

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

Description of Modification:
Permit Condition 111.11.1.5.a:

III.111.1.5. a The Permittees must create and maintain a modeling - risk budget tool, which models the future impacts
of the planned IIDF waste forms (including input from analysefs performed as specified in Permit
Conditions 111. 1 1.1.2.a through 111. 1 l.I.2.a.ii) and their impact to underlying vadose and ground water.
This moelel-sofxx'are tool will be submitted for Ecology review as soon as possible after issuance of
Final Tank Closure and Waste Management EIS and receipt of underi-ving codes and data pachages. and
at least 180 days prior to the date DOE expects to receive waste at 1!DF 4tit in; ne ease laicei thlan ittly
2010 (e-i alate if aL-Feed to hx co, i The ff~ee4-risk budget tool shall be updated at least
every 5 ears. The model will be updated more frequently if needed, to support perm-it modifications or
SEPA Threshold Determinations whenever a new waste stream or significant expansion is being
proposed for the IDF. This iiiaelliiigri sk budget tool shall be conducted in manner that is consistent
with state and federal requirements. and represents a-e en risk analysis of all waste previously
disposed of in the entire JDF (both cell 1 and cell 2) and those wastes expected to be disposed of in the
future for the entire TDF to deifrMiHOi curnolativteininacts. The groundwater impact should be modeled

-- 44w 4ra!;iso to ovaluate fatc a,,nd tran11sTVrt W, the Lnroundwaie amtifer(sl 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 Permnittees. Ecology comments shall be dispositioned through
the Review Comment Record (RCR) process and will be reflected in further modeling to mnodify the
IDF ILAW waste acceptance c-ite-ria 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 I Modification citation number: WAC 173-303-830(3)(d)(i)
Enter wording of WAC 173-303-830, Appendix I Modification citation:
Other modifications: The Permittee requests that the modification be classified and reviewed as a Class '1.

Modification Approved/Concu raTes ElDenied (state reason below) Reviewed by Ecology:
Reason for denial:9

_____________________________________G. P Davis DA
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Hanford Facility RCRA Permit Modification Notification Form

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. Only the indicator parameters are sub 'ject to the statistical methods described in Section 5.5.4.7. Total
organic carbon andi total oranic halides are indicator parameters selected to monitor impacts of RCRA regulatecd
organic constituents on the gr oundwvater quality. Specific conductance_ is selected as an indicator parame te-r to monitor
impacts of mectals; and anions on Lroundwater quality. p1- is Li general indicator of groundwater ouality. Specific
conductance and- p-il are mneasured in the field at the time of samnpling. Chromium is included as an in dicator riaramectc'.
because hexavaient chiromnium is one of the more mobile of tile reauiatedu metals to be disposed of at the IIDF ane.1 should
be one of the frtconstituents, to enter groundwvater if the regLulated facility imapacts grouinwater.

Analyse s of alalinity, anions. and metals are to provide supplemental data on general groundwater chermstry beneath
the IDF. Tis inrorm-ation aids data interpretation and quality control. Supplemental parameters will not b e tised in
statistical evaluaions. Turbidity is analyzed at the well just before sampling and provides an indication of the
groundwvater condition at the time of samnpliti.

For the first year of monitoring, all parametiers listed in Table 5.2 will be monitored twice each ciuarier todeeir
backLaround con-centrations. After :nze f:rst Near. indicator and supplemental parameters will be monitored semi-
annual. in addition, field measuremeints of temrperature and turbidity will be made at each samnplTing eventi.

Duri the firstL sampling event at each %\v-Il for the first year of mronttorinpL. samples will be collected for analysis of the,1

indicator parametcers, the supplemental parameters. and the Appendix IX constituents (40 CFR 264) included6 in IDF
Part A Form. After the first sampling event, samples will be collected for analysis of indicator paramieters and
supplemental parameters onfly.

After the first year of.smlig if an indicator parameter sugg(.ests there is an impact to grroundwater, additional samples
will be collected to x'erif-v the initial results. If a statistically siunificant increase in any indicator paratneter is
confirmed, analvses will be made for the iegulated parameters in IIDF Part A Form.
.vloliito:rc 0P'5'I' enTtIh\<L101 1I Io COI1W) - 1011'.'i / ni l 2006 o.n Frto" -01

\onnox inV'N {l S'aIP 'inn -oiot)r. JL'a co'1 i 11si-C HIQ Tifli 1'N il tO'oll tio I I

WAC 173-303-830 Modification Class Class 1 Class 1 Class 2 0Cass 3
Please mark the Modification Class: X

Enter relevant WAC 173-303-830, Appendix I Modification citation number: C.2.
Enter wording of WAC 173-303-830, Appendix I Modification citation:
C.2. Ground Water Protection, Changes in ground water sampling or analysis procedures or monitoring scheduie, with prior

an~proval of the director

Modification Approved/Concu Kcer-es Denied (state reason below) -Reviewed by Ecology:

Reason for denial: ~

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

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) mnust be collected at least semiannually during detection monitoring at an
interval that ensures, to the Preatest extent technically feasible, that an independent sample is obtained
[40 CFR 264.97(g)(1) and (2), WAG 173-303-645 (8)(g)(3) and (ii). and (9)(d)].

The default sampling procedures are adopted for the IDF -Aeiivc hiiW as follows: four independent samples fr-om 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-samplinga. The mean of the measurements from the down cradient wells will be compared sen-iannuaflv
to the mean of the distribution of the backg-rounid data using ANOVA.

>emannW oniloring has been acoi-pimshed a', the I DF slnce ,ianumiT- 200- vih the collcltion a) f'-r
SLIMDie'K echJI Senannaal! period. DurIIne1 thIire-Atv Ie M iPln: V IIl con1tinueI at litt IDF Nxxi1h iI

one - Sarnni e caa ea:v to ma.1intailn the baseine. Dura Pin cL 1; fe. siuin.ir e v, :11rvr; oiar p '0 6T
collcted each sermiannual Tpe-riod de scribe d above.,

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

Modification Approve d/Co ncu 7 j~Y-s 71Denied (state reason below) Reviewed ,by Ecology:
Reason for denial: / / / -? " /

_________________________________________________G. P Davis Date
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Quarter Ending June 30, 2010 Replacement Section
Part 1l1, OU-11, Integrated Disposal Facility

Hanford Facility RCRA Permit Modification
Part III, Operating Unit 11

Integrated Disposal Facility

Remove and replace the following sections for Part 1ll, Operating Unit 11:

" Part 111, OU-11, Permit Conditions dated December 31, 2008 with Permit Conditions dated June 30, 2010

" Part 1ll, OU-11, Chapter 5.0, Groundwater Monitoring
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Part Ill, OU-11, Integrated Disposal Facility
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Class 1 Modification WA7 89000 8967, Part III Operating Unit 11
June 30, 2010 Integrated Disposal Facility

1 PART 111, OPERATING UNIT 11 UNIT-SPECIFIC CONDITIONS

2 INTEGRATED DISPOSAL FACILITY

3 This document sets forth the operating conditions for the Integrated Disposal Facility (JDF).

4 111.1 1.A COMPLIANCE WITH APPROVED PERMIT

5 The Permittees shall comply with all requirements set forth in the Integrated Disposal Facility (IDF)
6 Permit conditions, the Appendices specified in Permit Condition 111.1 .A and the Amendments specified
7 in Permit Conditions 111.1 .B through Ill.11 I.1. All subsections, figures. and tables included in these
8 portions are enforceable unless stated otherwise:

9 OPERATING UNITl11:

10 Chapter 1.0 Part A Form. dated October 1, 2008

I1I Chapter 3.0 WAaste Analysis Plan, dated April 9. 2006

12 Chapter 4.0 Process Information, dated December 3 1, 2008

13 Appendix 4A Design Report (as applicable to critical systems), dated March 31. 2008

14 Appendix 4B Construction Quality Assurance Plan, dated April 9, 2006

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

16 Appendix 4D Teci-mical specifications document (RPP-1 8-489 Rev 0). dated December 31. 2006

1 7 Chapter 5.0 Ground Water Monitoring, dated June 30, 201 0

1I8 Chapter 6.0 Procedure to Prevent Hazards dated December 31. 2008

19 Addendum J.1I Conting2ency Plan - Pre-Active Life. dated December 3 )1. 2008

20 Addendum J.2 Contingency Plan - Active Life, dated December 3 1. 2008

21 Chapter 8.0 Personnel Training, dated November 21, 2007

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

23 General and Standard Hanford Facility RCRA Permit, WA7 89000 8967 (Permit) conditions (Part I and
24 Part 11 Conditions) applicable to the IIDF are identified in Permit Attachment 3 (Pen-nit Applicability
25 Matrix).

26 111.11.11 AMENDMENTS TO THE APPROVED PERMIT

27 111. 1 1.B.1I Portions of Permit Attachment 4, Hanfford Emergencyv Management Plan that are not
28 made enforceable by inclusion in the applicability matrix for that document, are not made
29 enforceable by reference in this document.

30 111. 1 1.B.2 Permirtees must comply with all applicable portions of the Permit. The facility and unit-
31 specific recordkeeping requirements are distinguished in the General Informnation Portion
32 of the Permit, and are tied to the Permit conditions.

33 111. 1 1.B.3 The scope of this Permit is restricted to the landfill construction and operation as
34 necessary to dispose of: 1) immobilized low activity waste from the WTP. and 2) the
35 Demonstration Bulk Vitrification System and IIDF operational waste as identified in
36 Chapter 4.0. Future expansion of the RCP.A trench, or disposal of other wastes not
37 specified in this Permit, is prohibited unless authorized via modification of this Permit.
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Class 1 Modification WA7 89000 8967, Part III Operating Unit 11
June 30, 2010 Integrated Disposal Facility

1 111.]1 I.B.4 In accordance with WAC 1 -30-8(6(l 1 )(d), this Permnit shall be reviewed every five
1 (5) years after the effective date and modified. as necessary. in accordance With

3 \ A C i -?() , s, ' 0(3).

4 111.1 I.B.5 Inspection Requirements - Pre-Active Life Period and Active Life Period

5 111. 1 1.B.5. a The Permrittees will conduct inspections of the IDF according to the following
6 requirements:

7 111.11 .B.5.a.1 Prior to the start of the active life of the JDF as defined in \VNC' 1:-03f4 accordina
8 to Chapter 6.0. Table 6.2.

9 111.1 l.B.5.a.2 FoliowvinLe the start of the acti\'e life of the IDF as defined In '\V_
10 accordinLe to Chapter 6.0. 'able CA

I1 111.1 11.13.5.10 The- Pormittees will remnedy any problemnsi re ealed bn\ inspections conducted pursuant to
12 Permi-it Condition 111.11.B3.5-1 on a schieduit which prevents hazards to the puibilic alth

13and the environmenmt and as aareed to *in writini. bm E:olouy. Vher aoa7 rai

14 111immient o, has already occurred. remedial action mnust lbe takerimeaat>v

15 111.1 1.13.5.c Reserve!

16 111.1 11 .B. 5.d Rainwater NManaL-mrnnt

7 111.1 11 .B.5. e Prior to the start of the active life of the IDF. the Pennittees will manage the discharee-c of
1 8such wvater in accordance wAith the pollu-tion prevention and best mnanagemnent practices

19 reauired by State 'Waste Discharee Perit Numbeor ST 511.

20 111.1 1 B N.~ anagemeont of Liquids, Col!lected in the- Leachate Collecion and Remnoval Systema
21 LCS). Leak Detection System LDS). and Se:on~da, LekDeeton SvstemI ST )

22prior, to the start of the. active life of dt IDE.

23 111.1 1.B3.5.e.2 Permitrees shall mnanagie the liquid in the LCRS system in a manner that does not allow
24 the fluid head to exceed 30.5 cmn above the flat 50-foot by 50-foot L CRS sumnp HDPE

bottom liner, and the LCRS sump trough, except for storms that exceed the 25-year.
26 24-hour stormn event [(WNV I7.QY52(~i0l Liquid wvith a depth greater than
27 30.5 cm above the LCRS liner will be removed at the earliest practicable timei after
28 detection (not to exceed -5 working davs).

29 111.1 1.13.5.e.') Accumnulated liquid of pumpable quantities in the LDS and SLDS will be managed in a
30 manner that does not allow the fluid head to exceed 30.5 cmn above the LDS liner or
31 SLDS liner [XX, V' ]-Q-t( hIti i Liquid with a depth greater than 30.5
32 cmn above a liner will be removed at the earliest practicable time after detection (not to
3 3 exceed 5 working days).

314 111.1 1 .B.5.e.4 The Permittees will use a flow meter to check if the amnount of actual liquid pumped
35 corresponds to the amount accumulated in the leachate collection tank to verify the
36 proper function of the leachate collection and removal sump pumps with each use. The
37 Permnittees will document in the IDE portion of the facility operating record appropriate
38 quality assurancequalirv control requirements for selection and operation of thle flow
39 meter based on the required verification. In addition, thle Perm-ittees will evaluate the
40 leachate transfer lines for freeze and thaw damage when amrbient conditions may cause
41 such damnage to occur. The Perm-ittees will document the methods and criteria used for
421 purposes of this evaluation, along wvith an appropriate justification.

43 111.1 1.13.5.e.5 The Permittee will inspect for liquids after significant rainfall events.

44 111.11 LB.5.e.6 The Permnirtee will annually verify inonitorineL gauges and instruments are in Current
45 calibration, calibration will be performed annually or inore frequently at intervals
46 suggested by the manufacturer (refer to Chapter 4.0. §4.3.7.4)
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Class 1 Modification WA7 89000 8967, Part III Operating Unit 11I
June 30, 2010 Integrated Disposal Facility

1 111. 1 l.B.5.f The Permittees will monitor liquids in the Leachate Collection and Removal System and
2 Leak Detection System to ensure the action leakage rate (Chapter 4.0, Appendix 4A) is
3 not exceeded. The Leachate Collection and Removal System will be inspected per
4 Permit Condition 111.1 1.B.5.c.

5 111.1 l.B.5.g Soil Stabilization

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

8 ll11 .C DESIGN REQUIREMENTS

9 Ill.11. C. I TDF is designed in accordance with WAC 173-303-665 and WAC 173-303-640) as
10 described in Chapter 4.0. Design changes impacting IDF critical systems shall be
11 performed in accordance with Permit Conditions 111. 1 1.D.1I.d.i and 111. 1 1.D.1I.d.ii.

12 111.1 I.C. l. a IDF Critical Systems include the following: The leachate collection and removal system
13 (LCRS), leachate collection tank (LCT). leak detection system (LDS), liner system (LS),

14 and closure cap. H-2 Drawings for the LCRS. LCT. LDS, and LS are identified in
1I Appendix 4A, Section 3 of this Permit. Drawings for the closure cap will be provided
16 pursuant to Permit Condition 111. 1 .C. 1Lb.

17 The Permittees shall construct and operate the IDE in accordance with all specifications
18 contained in RPP-l 8489 Rev, 0. Critical systems, as defined in the definitions section of
19 the Site-Wide RCRA Permnit, are identified in Appendix 4A, Section 1 of this Permit.

20 1JI.11. C.1l.b Landfill Cap

21 At final closure of the landfill, the Permittees shall cover the landfill with a final cover
22 (closure cap) designed and constructed [-W.- 173-303C-665(6). W7AC I Q-0-0t4()

23 to: Provide long-term minimization of migation of liquids through the closed landfill;
24 Function with minimum maintenance; Promote drainage and minimize erosion or

25 abrasion of the cover; Accommodate settling and subsidence so that the cover's intert
26 is maintained; and have a permneability less than or equal to the permneability of any
27 bottom liner system or natural sub soils present.

28 111.11. C. 1.c Compliance Schedule

29 Proposed conceptualized final cover design is presented in Chapter 11, Closure and
30 Financial Assurance. Six months prior to start of construction of IIDF landfill final cover
3 1 (but no later than 6 months prior to acceptance of the last shipment of waste at the IDF).
32 the Peminittees shall submit JDF landfill final cover design, specifications and CQA plan
33 to Ecology for review and approval. No construction of the final cover may proceed until
34 Ecology approval of the final design is given, through a permit modification.

35 111.11. lC.1. d The Permittees shall notify Ecology at least sixty (60) calendar days prior to the date it
36 expects to begin closure of the IDE landfill in accordance with WAC I 7-?,07jj(c).

37 111.11. C. 2 Design Reports

38 111.11. lC.2. a New Tank Design Assessment Report

39 Permittees shall gyenerate a written report in accordance with WA~C 1 7303-640(3)(a),
40 providing the results of the leachate collection tank system design assessment. The report
41 shall be reviewed and certified by an Independent Qualified Registered Professional
42 Engineer (JQRPE) I in accordance with W AC- 173 -301 - 1K 0(3)(a).
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Class 1 Modification WA7 89000 8967, Part IlI Operating Unit 11
June 30, 2010 Integrated Disposal Facility

I [I1] "Independent qualified registered professional engineer," as used here and elsewhere
2 with respect to Operating Unit 11, means a person who is licensed by the state of
3 Washington. or a state which has reciprocity with the state of Washington as defined in
4 RCW 18.43.100. and who is not an employee of the owner or operator of the facility for
5 which construction or modification certification is required. A qualified professional
6 engineer is an engineer with expertise in the specific area for which a certification is
7 given.

8 111. 11. C.2.b Compliance Schedule

9 Permnittees shall submit the leachate collection tank design assessment report to Ecology
10 along with the 1QRPE certification. prior to construction of any part of the tank system
I1I includin ancillary, equipment.

12 1111.11.1D CONSTRUCTION REQUIPEMEW7S

13 111.1 I.D. I Constru-tcticon -Qualiiy Assurance

14 111. 1 1 .D). .a Ecoe shall nrovide field oversighit during, construction ofcritical svstemrs, in case-s
15 where an Eneinmerine Chanc N otice ECN) and/or Non Conformance ReoL NR r

16 reouired. Ecology, and the Permintees shall follow steps for processing changes to the
17 approved design per Permit Conditions 111.1 1.D.1.d.i aind 111.1 l.D.1I.d.ii.

18 111.11 .D.1 b Permnittees shall implement the Construction Quality Assurance Plan (CQA plan)
19 (Appendix 4B ofui perm-it) during construc-tion of IDF.

20 111.1 I.D. 1 .b.1 The Permittees will, no', receixe waste in toe IDF until the owner or operator has
21 submitted to, EcoloL-v ny cer-Lified mail or, hane euer a certific:ation sig ny the C'A
2 2 officer that, thte a,,iroved CQA plan has neeon succetssfully carried out, and tha:tinue unitL
23 meets the reouirents of'" Az_ -I-'111h or j): and the proc:edure In

24; 7:11 7IrI !i14)(a) has been completed. Documientation supporting the CQA
25 officer's certification shall be fumished to Ecolozgy upon request.

26 111.1 J .D.1Lc Construction inspection reports

27 Permittees shall submit a report documenting the results of the leachate tank installation
28 inspection. This report must be prepared by an independent, qualified installation
29 inspector or a professional independent. qualified, registered, professional engineer either
30 of whom is trained and experienced in the proper installation of tank systems or
31 components. The Permittees will remedy all discrepancies before the tank system is
32 placed in use. This report shall be submitted to Ecology 90 days prior to IDE operation
33 and be included in the IDF Operating Record. LW,.A( '10.-40(3)(h)].

34 111.1 I.D. 1. .d ECN/NCR Process for Critical Systerms

35 Portions of the following conditions for processing engineerng- chance notices and
36 non-conformance reporting were extracted from and supersede Site Wide General Permit
37 Condition Il.L.

38 111. 11.D.1.d.1I En-ineering Change Notice for Critical Systems

39 During construction of the IDE. the Permnittees shall formnally document changyes to the
40 approved designs, plans, and specifications. identified in Appendices 4A, 4B. 4C. and 4D)
41 of this permnit. with an Engineering Change Notice (ECN). The Permnittees shall maintain
42 all ECNs in the IDF unit-specific Operating Record and shall make them available to
43 Ecology upon request or during the course of an inspection. The Permittees shall provide
44 to Ecolog copies of proposed ECNs affecting any critical system within five (5) wvorking
45 days of initiating the ECN. Identification of critical systemrs is included in Permnit
46 Condition 111. 1 l.C.1I and Appendix 4A of this permit. WVithin five (5) working days.
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I Ecology will review a proposed ECN modifying a critical system and inform the
2 Permittees whether the proposed ECN, when issued, will require a Class 1, 2, or 3 Permit
3 modification.

4 111.1 .D. 1 d.2 Non-conformance Reporting for Critical Systems

5 111.1 .D. 1 .d.2.a During construction of the I!DF, the Permittees shall formally document with a
6 Nonconformance Report (NCR), any work completed which does not meet or exceed the
7 standards of the approved design, plans and specifications, identified in Appendices 4A,
8 4B3, 4C and 4D of this Permit. The Permittees shall maintain all NCRs in the IDF unit-
9 specific Operating Record and shall make them available to Ecology upon request, or

10 during the course of an inspection.

I11 111.1 I.D. 1 .d.2.b The Permittees shall provide copies ofNCRs affecting any critical or regulated system to
12 Ecology within five (5) working days after identification of the nonconformance.
13 Identification of critical systems is included in Permit Condition JI1. 11.C.1I and
14 Appendix 4A of this permit. Ecology will review a NCR affecting a critical system and
15 notify the Permittees within five (5) working days, in writing, whether a Permit
1 6 modification is required for any nonconforinance, and whether prior approval is reouired
17 from Ecology before work proceeds. which affects the nonconformiung item.

18 111.1 I.D. 1 .d.2.c As-Built Drawings

19 Upon completing construction of IIDF. the Perm-ittees shall produce as-built drawings of
20 the project. which incorporate the design and construction modifications resulting fromn
21 all project ECNs and NCRs. as well as modifications made pursuant to

22 WAC -'-1-3.The Permittees shall place the drawings into the Operating Record
23 within twelve (12) months of completing construction.

24 111. 1 1.D.2 The Permittees shall not reduce the minimum frequency of destructive testinea less than
_5 one test per 500 feet of seam, without prior approval in writing from Ecology

26 11I. 11. E GROUND WATER AND GROUND WATER MONITORING

27 Ground water shall be monitored in accordance with WAG 1-7,-303 and the provisions
28 contained in the Ecology-approved facility ground water monitoring plan (Chapter 5.0).
29 All wells used to monitor the ground water beneath the unit shall be constructed in
30 accordance with the provisions of W\AG 173-_160.

31 111.1 .E. 1 Ground Water Monitoring Program

32 111.1 .E. l.a Prior to initial waste placement in the IDF landfill, the Permittees shall sample all ground
33 water monitoring wells in the IDF network twice quarterly for one first year to determine
34 baseline conditions. For the first sampling event (and only the first), samples for each
35 well will include all constituents in 40 CFR 264 Appendix IX. Thereafter, sampling will
36 include only those constituents as specified in Chapter 5.0, Table 5-2: chromium (filtered
37 and unfiltered the first year to compare results), specific conductance, TOG. TOX. and
38 pH. Other constituents to be monitored but not statistically compared include alkalinity,
39 anions, ICP metals, and turbidity. These will provide important information on
40 hydrogeologic characteristics of the aquifer and may provide indications of encroaching
41 contaminants from other facilities not associated with IDE.
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1 111.1 I.E. I .b After the baseline monitoring is completed. and data is analyzed, the Permittees and
2 Ecology shall assess revisions to Chapter 5.0. Table 5-2. Subsequent samples will be

3 collected annually and will include constituents listed in Table 5- as approved b-"
4 Ecology. All data analysis will employ Ecology approved statistical methods pursuant to

5WAG -0363 Changes to Chapter 5.0 will be subject to the permnit modification
6 procedures under NVAC I3334

7 111.1 I.E. I .c All constituents used as tracers to assess perfoninance of the facility through computer
8 modeling should be sampled at least annually to validate modeling results. Groundwater
9 monitoring data and analvtes to be monitored will be reviewed periodically ' as defined in

10 Chapter 5.0 of this Permit.

Il 1. 1 L, Upon Ecology approval of 'the leachiate monitoring plan. leachate monitoring aiid
12 £ourav'ater. m-onitorina aCtivities should be coordinated4 as approved by Ecojog\ to ir

13 an efc and efficient mecans of inmnitoring the. Performance of ~the 1DE fac:iiiv

14 111. 11. .E.e. Gro . axxator monitoring data shall 't), '-pone cio annually by, July\0

15 11I.1I.F LEACHATE COLLECTION COMPONENT MANAGEMENT

16 Pemmllitees shall dcsign. construct, and operate all leachate collection systems to inimuize
1 7 cloggm, indurig thle active life and post closure period

is 11.1 .F. l Leachate Collection and Removal Systemn (LCRS)

19 111. 11. .F. l. a A-,t least 120 days prior to initial wvaste placement in the IDF. the Permittees shall submit a
2() Leac-hate monlitorinLe nlan io Ec:oiogv j or rev iex\ . approval, and incorporation into the

21 permli. Upon approval 'by iEcolotgv. this nian wlbeIncorporated into the Permit as a
22 class imii]fication. Thle Perm-itteets s;nail no,, accep- %waste into the_ IDE tintil the2

23reautremeonts of the leachatc mnonitorine pan have been incorporated into this pormi.

24 111.1 IF. I .b Leachate in the LCRS (primary sump) shall be sampled and analyzed monthly for the
first year of operation of the faiiyadquarterly thereafter (pursuant to

26 \\,7 3-4.Additionally. leachate shall be sampled and analyzed to meet waste
27 acceptance criteria at the receiving treatment storage and disposal facility.

2)8 11l.1 I.F. I.c Permittees shall manage the leachate in the LCRS system In a manner that does not allow
29 the fluid head to exceed 30.5 cmn above the flat 50-foot by 50-foot L CRS sump HDPE
30 bottomn liner except for rare stormn ev-ents as discussed in Chapter 4.0, §4.3.6. I and thle
31 LCRS sump trough [(V,'< '-~ Ph~i() Liquid with a depth greater than

32 30.5 cmn above the SLDS liner will be removed at the earliest practicable time after
33 detection (not to exceed 5 working days).

34 111.1 I.F. I .d After initial waste placement. Permittees shall manage all leachate from the permitted
3 5 cell as dangerous waste (desig-nated with Dangerous Waste Number F039)i accordance
36 with \ VC -3

37 111.1 1 I.F.2 Monitoring and Managemnent of Leak Detection System (LDS' secondary stmlnp)

38 111.1 1 I.F.2'.a Permittees shall mnanaae the leachate in the LDS systemn in a manner that does not al lowN
39 the fluid head to exceed 30.5 cm above the LDS liner (WYX 1 -0-42()i ()

40 111.1 I.F.2.b Permittees shall monitor and record Ileach ate removal for comnparison to the Action
41 Leakaue Rate ('ALR) as described in Appendix 4C. Response Action Plan. If thle leachate
42 flow rate in the LDS exceeds thle ALR. the Peinittees shall implement the Ecology
43 approved response action plan (Appendix 4C.

44 111. 1 l.F.2'.c Leachate fr-om thle LDS (secondary sump) shall be sampled semi-annually if a purnpable
45 quantity of leachate is available for sampling.
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1 111.11 .F.2.d Accumulated liquid of pumpable quantities in the LDS will be managed in a manner that
2 does not allow the fluid head to exceed 30.5 cm above the LDS liner
3 [WAC I 7 3-303-665(2)(h)(i)(C)(iii)]. Liquid with a depth greater than 30.5 cm above the
4 LDS liner will be removed at the earliest practicable time after detection (not to exceed
5 5 working days).

6 111.1 .F. 3 Monitoring and Management of the Secondary Leak Detection System (SLDS)

7 111.1 11..3. a At least 180 days prior to initial waste placement, the, the Permittees shall submit to
8 Ecology for approval a sub-surface liquids monitoring and operations plan (SLMOP) for
9 the SLDS to include the following: monitoring frequency, pressure transducer

10 configuration, liquid collection and storage processes, sampling and analysis and
11I response actions. The SLMOP shall be approved by Ecology prior to placement of waste
12 in the IDF. and incorporated into the Permit as a Class I' modification.

13 111.1 I.F.3.b Permittees shall monitor and manage the SLDS (tertiary sump) pursuant to the approved
14 sub-surface liquids monitoring and operations plan.

15 111. 1 I.F.3.c Accumulated liquid of pumpable quantities in the SLDS will be managed in a manner
16 that does not allow the fluid head to exceed 30.5 cm above the SLDS liner
17 [WC1 7 -303O--665(2)(h)(i)(C)(iii)]. Liquid with a depth greater than 30.5 cm above the
18 SLDS liner will be removed at the earliest practicable time after detection (not to exceed
19 5 working days).

20 111.1 I.F.3 .d After initial waste placement, Perm-ittees shall manage all leachate from the permitted
21 cell as dangerous waste in accordance with WA' C -3.

22 111.1 1.G CONSTRUCTION WATER MANAGEMENT

23 111. 11.G.I Durng( construction, it is anticipated that liquids will accumulate on top of all liners and
24 sumps. Permittees shall manage the construction'%wastewater in accordance with State
25 Waste Discharge Permit ST 4511.

26 111. 1.6.2 Liquid accumulation within the LCRS. LDS, and SLDS prior to initial waste placement
27 will be considered construction wastewater (i.e., not leachate).

28 111.11I.H LANDFILL LINER INTEGRITY MANAGEMENT & LANDFILL OPERATIONS

29 111.1 IH. I Permittees shall design, construct, and operate the landfill in a manner to protect the
30 liners from becoming damaged. Temperature: Waste packages with elevated
31 temperatures shall be evaluated and managed in a manner to maintain the primary (upper)
32 liner below the design basis temperature for the liner (e.g.,160 F). Weight: Waste, fill
33 material and closure cover shall be placed in a manner that does not exceed the allowable
34 load bearing capacity of the liner (weight per area 13,000 lb/ft2 ). Puncture: At least
35 3 feet of clean backfill material shall be placed as an operations layer over the leachate
36 collection and removal system to protect the system from puncture damage.

37 111.11. lH. 1.a All equipment used for construction and operations inside of the IIDF shall meet the
38 weight limitation as specified in Permit Condition I.H. 1. Only equipment that can be
39 adequately supported by the operations layer as specified in Permit Condition 11T.H. 1
40 (e.g., will not have the potential to puncture the liner) shall be used inside of the J!DF. All
41 equipment used for construction and operations outside of the IIDF shall not damage the
42 berms. Changes to any equipment will follow the process established by condition II.R
43 of the site wide permit. Within 120 days from the effective date for the pen-nit. a process
44 for demonstrating compliance with this condition shall be submitted for review by
45 Ecology. This process will be incorporated into appropriate IDE operating procedures
46 prior to IIDF operations.
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1 111.1 .H.2 The Permittees shall construct berms and ditches to prevent run-on and run-off in
2 accordance with the requirements of Section 4.3.8 of this permit. Before the first
3 placement of waste in the IDF. the Permittees shall submit to Ecology a final grading and

4 topographical map on a scale sufficient to identify bermns and ditches used to control run-
5 on and run-off. Upon approval. Ecology will incorporate these maps into the permit as a
6 Class 1'modification.

7 111.1 11.11.3 The Permnittees shall operate the RCRA IIDF Cell (Cell I) in accordance with
8 WACi17,,-3()-665(2) and the operating practices described in Chapters 3.0. 4.(. 6.0. 7.0.
9 8.0 and Appendix 4A. §1. subsection 7. except as otherwise specified in this Permit.

10 111.1 I.H.4 The Permittees shall maintain a permanent and accurate record of the three-dimensional
11I location of eachi waste type, based on grid coordinates, within th.e RCP-'A IL_)F C l (Cell 1,
12 in ac-cordance- vitli V,. 7 -~*<~ 1

13 111.11.1 WASTE ACCEPTANCE CRITERIA

14 The, )nly acceptable waste formn approved for disposal at the RCR11A cell of IDF are IDF
15 operational wvaste. limm-obilized Low AciiyWaste (ILANA) in class forrn froir taec
16 Waste T11reatment Plant (WATPI LowA Activity WVaste (LAWA) Vitrification facility and
1 7 ILAWV from the Bulk 'Vitrification Research Demonstration and Development facility uLp
18 to 50O boxes). Specifics about waste- acceptance criteria for each of these wastes are
19 detailed below,.

20 No other wvaste forms mnay be disposed atl the RCRA cell of IDF unless authorized vial a
2 1Final Per-mit modification decision. Reauests for Permit mnodifications mrust be
22accompanied by an analysis adequate for Ecoiog\ to compl v with S--T),% as \\ell1 as by, a
__ ik assessmeint and Lroundwater modeli to sihow the environmrenta. imnacl' Permi:

2 4 Condition 111. 11.15 outlines the process by whichi waste sources 'in the 1BF are mouceich

25 in an onuoiine nsk buceet and a around water impact ariaivsis

26 111.11 Six months prior to IIDF operations Perinittees shall submit to Ecoloev for review.
27 approval, and incorporation into the permit. all waste acceptance criteria to address. at a
28 minimum, the following,: phivsical/chernical criteria, liquids and liquid containine. waste.
29 land disposal restricti on treatment standards and prohibitions. compatibil ity of waste "N ithi
30 liner, gas generation, packaging. handling of packages. minimization of subsidence.

31 111.1 11L1 .a All containerspackages shall meet void space requirements pursuant to
32 \NA(i 7Km(12).

33 111.11. . I.b Compliance Schedule

34 111.11 I.1.1.b. 1 Six months prior to IDF operations. the Permittees shall submit to Ecology for review",
35 approval, and incorporation into the permit any necessary modifications to the IDF Waste
36 Acceptance Plan (Appendix 3A of the pen-nit application. DOEIRL-2)03-l2. Rev I ).

37 111.1 1.1.2 ILAW WVaste Acceptance Criteria

38 The only ILAWA forms acceptable for disposal at IDF are: (1) approved glass canisters
39 that are produced in accordance with the terms. conditions. and requirements of thle WATP
40 portion of the Perm-it, and (2) the 50 bulk vitrification test boxes as specified in the
41 DBVS test plans.

42 To assure protection of humnan health and the environment. it is necessary that thle
43 appropriate quality of glass be disposed at IDF. The LDR Treatment Standard for eiL eht
44 metals (arsenic, barium, cadmium. chromium. lead. mercury, selenium and silver). whein
45 associated with Hiuh Level Waste, is HLVIT (40 CFR 268). Because these metals are
46 constituents in the Hanford Tanks W\aste, the LDR standard for ILAW disposed to IDF is
47 HLVIT.
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I ~For any RLAW glass form(s) that DOE intends to dispose of in IDF, DOE will provide to
2 Ecology for review, an ILAW Waste Form Technical Requirements Document

3 (JWTRD). The IWTRD will contain:

4 111. 11 .1.2.a WTP ILAW Waste Acceptance Criteria

5 111. 11 .1.2.a. 1 A description of each specific glass formulation that DOE intends to use including a basis
6 for why each specific formulation is proposed for use, which specific tank wastes the
7 glass formulation is proposed for use with, the characteristics of the glass that are key to
8 satisfactory performance (e.g., VHT. PCT, and TCLP and/or other approved perfornance
9 testing methodologies that the parties agee are appropriate and necessary), the range in

10 key characteristics anticipated if the specific glass formulation is produced on a
I11 production basis with tank waste. and the factors that DOE must protect against in
12 producing the glass to ensure the intended gylass characteristics will exist in thle actual
13 ITLAW.

14 111.1]1.2.a.2 A performance assessment that provides a reasonable basis for assurance that each glass
15 formnulation will, once disposed of in IDF in combination with the other waste volumes
16 and waste forms planned for disposal at the entire Integrated Disposal Facility, be

V adequately protective of human health and the envirom-nent: and will not violate or be
18 projected to violate all applicable state and federal laws. reulations and environmental
19 standards.

20 Within 60 days of a request by Ecology, the Perittees shall provide a separate model
21 run using Ecology's assumptions and model input.

22 111. 11 .1.2.a.3 A description of production processes including management controls and qiuality,
23 assurance/quairy control requirements that assure that glass produced for each

2 4 formulation will performn in a reasonably similar manner to the wvaste form assume d in the
25perform-ance assessment for that formnulation.

26 The Permittees shall update the TWTRD consistent with the above requirements for
27 review by Ecology consistent with their respecti ve roles and authority as provided under
28 the TPA. Ecology comments shall be dispositioned through the Review Comment
29 Record (RCR) process and will be reflected in further modeling to modify the l!DF ILAW
30 waste acceptance criteria (Chapter 3.0. Waste Analysis Plan) as appropriate. The initial
31 IWTRD shall contain glass formulation data as required by Permit
32 Condition I11.1I 1.1.2.a.i. and shall be submitted no later than January 2007. or if later than
33 this date, as agreed to by Ecology. The performance assessment required by Permit
34 Condition 111.1 .l.2.a.ii, and the quality assurance/quality control requirements process
35 required by Permit Condition 111. 1 1.1.2.a.111 shall be submitted for Ecology review as
36 soon as possible after issuance of the Final Tank Closure and Waste Management EIS
.37 and receipt of underlying codes and data packages, and at least 180 days prior to the date
38 DOE expects to receive waste at IDE. At a minimum, the Permittees shall submit
39 updates to the TWTRD to Ecology every five years or more frequently if either of the
40 following conditions exists:

41 0 The Permittees submits a permit modification request allowing additional waste
42 forms to be disposed of at IDF,

43 0 The WTP or other vitrification facility change their glass formulations from those
44 previously included in the IWTRD.

45 111.1 1.1.2.a.4 The Pentnittees shall not dispose of any WATP ILAW not described and evaluated in the
46 IWTRD.
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1 I1. 11. 1. 3 ILAW Waste Acceptance Criteria Verification

2 111. 1. ..3. a Six months prior to disposingo of ILAW N in the IDF. the Permi-ittees will submit an ILAWN
3 verification plan to Ecology for review and approval. This plan will be coordinated wxith
4 WTP. Ecology. and the Permnittees personnel. This plan will outline the specifics of
5 verifying ILAWA waste acceptance through WATP operating parameters. and/or glass
6 sampling. The Plan will include physical sampling requirements for batches, glass
7 formulations. and/or feed envelopes.

8 111.11.1.4 Demonstration Bulk Vitrification Systemn (DBVS) Bulk Vitrification Waste Acceptance
9 Criteria

10 111.11. 1.4. a Bulk V~itrification waste f'orms that arc acceptable io be disposed of at IDF are up to
I IC o oxe of viti'f ied Lg'ass projuc ed nur.suan:. to the, DBVS RD&D Peri: 1 from
12I pr-ocessig Han-forid Tan.k -109 tan> wste

13 111.11 .1.4.b If Bull-: Virifi cation is selected as a iochnaoioe' to s-apricmnent the' \Vas-,e_ Treatmlent Plan'..
14 the IDF portion of the Permit will ne-ed to bre. modified to accept Bullk Vitrification Full
1 5 Scale plrud)uction waste- forms. This modification willl need to be acecompanied nv
16 appropriate- TPA- chianges (Ter 1\-06-1 recauir~emni and adeauate ri l-St S-11cri
17 inform-ation sufficient for the Departmenit of Ecology to mneet its SEPA obligations.

18 Il11. L.lc DBV'S Waste Acceptance Verification -,Nill occur on I]00' , of the waste packages.
19 Pursuant to the DBN'S RB&)D Permit, a detailed campaign test report will be produced

20and submitted to Ecology- detailing results of all testing, perfo-rmed on each was~t paciagt
21 that is produced. ID;: Tersonncl shall r t tese- reports to vertrv tnat tue w astie
22 packages meet IDF W\oast Acceptance CriteLria.

23 111. 1 1l.4.d Thc- Per-minees, shall not, dispose- of any wv\aste Corms5 tnat do not com l xi all
24 approi ;tate a, d aplicale! trcatmeni sta-ndar..... c l applicabl Lan DISrtos,

2 5 Restrictions (LDRI.

26 Ill. 11. 1.5 Modeling, - Risk Budget Tool

27 111. 11 1. 5. a The Permittees must create and maintain a m1odeling - risk budget tool, which models thle
28 future impacts of the planned IDF waste forms (including input fromn analyses performed

29 as specified in Permit Conditions 111.11 l.1..a through 111.1 I.I.2.a.ii) and their impact to
30 underlying vadose and L~round water. This software tool will be subitted for Ecology
31 review as soon as possible after issuance of Final Tank Closure and Waste Management
32 EIS and receipt of underlying codes and data packages. and at least 1 80 days prior to thle

33 date DOE expects to receiv'e waste at IDF. The risk budget tool shall be updated at least
34 every 5, years. The model will be updated more fr-equently if needed. to support permit
35 modifications or SEPA Threshold Determinations whenever a new w'aste streCami or
36 significant expansion is being proposed for the IDF. This risk budget tool shall be
37 conducted in manner that is consistent with state and federal requirements. and represents
38 a risk analysis of all waste previously disposed of in the entire IDE (both cell I and cell 2)
39 and those wastes expected to be disposed of in the future for the entire IDF to deterinne
40 cumulative impacts. The groundwater impact should be modeled to evaluate fate and
41 transport in the grouindwater aquiferns) and Should be compared against various
42 performance standards including but not limited to drinking water standards 4.
43 and 4W -', 143). Ecology will reviewv modeling assumptions. input parameters. and
44 results and will provide comments to the Permnittees. Ecology comments shall he
4 5 dispositioned through the Review Comment Record (RCR I process and will he reflected
46 in further mtodeling to modify the IDE ILAW waste acceptance criteria as appropriate.

47 111.11 l5a The modeling-risk budget tool will include a sensitivity analysis re fleeting paritmeters
48 and changes to parameters as requested by Ecology.
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1 111. 11.1.5. .a. 2 If these modeling efforts indicate results within 75% of a performance standard
2 [including but not limited to federal drinking water standards (40 CER 141 and
3 40 CER 143)], Ecology and the Permittees will meet to discuss mritigation measures or
4 modified waste acceptance criteria for specific waste forms.

5 111. 11 1..5. a. 3 When considering all the waste forms to be disposed of in IDF, the Permnittees shall not
6 dispose of any waste that will result (through forward looking modeling or in real
7 groundwater concentrations data) in a violation of any state or federal regulatory limit,
8 specifically including but not limited to drinking water standards for any constituent as
9 defined in 40 CFR 141 and 40 CFR 143.

10 111.1 1.1.6 The Permittees shall not dispose of any waste that is not in compliance with state and
I1I federal requirements as identified in Chapter 13.0.

12 111. 11 1. 6. a In accordance with DOE's authority under the Atomic Energy Act of 1954. as amended
1 3 and other applicable law, prior to disposing of any Mixed immobilized low-activity waste
14 (ILAWV) in the IDE. DOE will certify to the State of Washington that it has determiined
1 5 that such ILAWN, is not high-level waste and meets the criteria and requirements outlined
16 in DOE's consultation with the U.S. Nuclear Regulatory Commission beginning in 1993
17 (Lte from R.M. Bernero, USNRC to J. Lytle. USDOE. dated March 2. 1993: Letter

1 8from J. Kinzer. USDOE. to C. J. Paperiello. USNRC. Classification of Hanford LowN-
19 Activity Tank Waste Fraction, dated March 7. 1996;- and Letter from C.J. Paperiello.
20 UCSNRC. to J. Kinzer. USDOE. Classification of Hanford Low-Activity Tank Waste
21 Fraction, dated June 9. 1997). 'While the requirement to provide such certification is an

22 enforceable obligation of this permit. the provision of such certification does not comvey,
23 or purport to convey, authority to Ecology to regulate the radioactive hazards of the waste

24 under this permit.

25 111.1 1.1.7 IDE Operational Waste Acceptance Criteria

26 111. 11. 1.7. a IDF operational activities (including' decontamination. cleanup, and maintenance) will
27 generate a small amount of waste. Waste that can meet IDF waste acceptance without
28 treatment will be disposed of at the IDE. All other IDE operational waste will be
2)9 managed pursuant to V' AC 177,-' 0,--?00.

30
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1 5.0 GROUNDWATER MONITORING

2 The TDF will be an RCRA-compliant landfill (i.e., a double lined trench with leachate collection system).
3 This chapter describes the groundwater monitoring plan for the IDF and addresses the requirements of
4 RCRA, as described in 40 CFR 264, Subpart F, by reference of WAC 1 7'-303-645(3). Figure 5.1 shows
5 the location of the IDF and surrounding groundwater wells in the 200 East Area. This chapter is designed
6 to meet final status detection-level groundwater monitoring requirements for the IIDF. This groundwater
7 monitoring plan is based on the application of a modified data quality objectives (EPA QA/GA4) process
8 to a conceptual model, and the most recent evaluations of groundwater hydrology and chemistry at the
9 site.

10 This plan describes the characteristics of the waste to be disposed in the IDF and the site geology and
I1 h vdroloe-v used to design and operate the monitoring well network and to interpret the groundwater data.
12 The historic groundwater chemistry from wells near the ]7DF site is provided. Much of the informnation
13 pertaining to waste characterization is taken from IANF-492 I and that pertaining to hydrogeoiogV from
14 PI\V\L -11qZ'7. PNNL-1 2",7, PNL-l 36-;2. and PNN-1 40-19.

15 The plan includes a description of network well locations, well construction, sample constituents, and
1 6 sampling frequency for detecion-level groundwater monitoring. Procedures for determination of
17 compliance point groundwater quality also are included. Finally. this plan provides the basis for rapid
1 8 development of a compliance monitoring plan if a validated exceedance of an indicator parameter is
19 found. This plan controls initial baseline monitoring and subsequent detection level monitoring only for
20 the IDF.

21 Source, special nuclear, and byproduct materials as defined by the,4tomic Enwrcrv _4c; of. 95J. as
22 amended, are regulated at DOE facilities exclusively by DOE acting pursuant to its AEA authority. These

23materials are not subject to regulation by the State of Washington. All inform-ation contained herein and
24 related to. or describing AEA-regulated materials and processes in any manner may not be used to ocate
25 conditions or other restrictions set forth in any permnit. license, order, or any other enforceable instrumnen.
26 DOE asserts that pursuant to the AEA, it has sole and exclusive responsibility and authority to regulate
27 source, special nuclear and by-product materials at DOE-owned nuclear facilities. Information contained
28 herein on radionuclides is provided for process description purposes only.

29 5.1 EXEMPTION FROM GROUNDWATER PROTECTION REQUIREMENT

30 An exemption is not requested.

31 5.2 INTERIM STATUS PERIOD GROUNDWATER MONITORING DATA

32 The IDF will be a new facility constructed in the 200 East Area. Interim status groundwater monitoring is
33 not applicable.

34 5.3 AQUIFER IDENTIFICATION

35 The following sections discuss geology and hydrology.

36 5.3.1 Geology of the IDF Site

37 The 200 East Area lies on the Cold Creek bar, a geomorphic remnant of the cataclysmic, glacial related
38 floods of the Pleistocene Epoch. As the floodwaters raced across the lowlands of the Pasco Basin and
39 Hanford Site, floodwaters lost energy and began to deposit sand and gravel. The 200 Area Plateau is one
40 of the most prominent deposits. The 200 Area Plateau lies -just southwest of one of the major flood
41 channels across the Hanford Site that forms the topographic lowland south of Gable Mountain.

42 Borehole data provide the principal source of geologic, hydrologic, and groundwater information for the
43 200 East Area and the IIDF site. Numerous boreholes (both vadose zone boreholes and groundwater
44 monitoring wells) have been drilled in the 200 East Area for groundwater monitoring and waste
45 management studies (Figure 5.1 shows the location of g1roundwater wells near the IDE site.) However,
46 data are limited within the IDF site primarily because no previous construction or waste disposal activities
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I have occurred in this part of the Hanford Facility. Most boreholes in the 200 East Area have been drilled
2 using the cable tool method and either a hard tool or drive barrel to advance the hole. Some boreholes
3 have been drilled by rotary, and wire line coring methods. More recently. boreholes in the area have been
4 drilled, and in five cases cored, bv percussion hammer methods. Geologic logs are based on examination
5 of drill core. chips. and cuttings fromn these boreholes. Chip samples typically are taken at 1.5-meter
6 intervals and routinely archived at the Hanford Geotechnical Sample Library.

7 5.3.1.1 Structural Framework

8 The IIDF site will be located south of the Gable Mountain seg-ment of the Umtanum Ridge anticline and
9 abouit 3 kilometers north of the axis of the Cold Creek synicline. which controls the structural grain of the

1(1 basalt bedrock and the Ringold Formation. The basalt surface and Rinuold Formtation trend roughly
11I southeas: -northwest parallel to the mnajor geologic s~ructur*eS 01 -tile site. As a resu.lt. th - Rin'old
12 Formation and the underlingiL Columbia River Basalt GIroup gentiN dip to the sou,"' of-. the limtanuin
I - Ridge antichne into the Cold Creek syncline.

14 Geolog - tnapping on the Hanford Site and ex amination of drill core and borehoi. cuttings in; th e area
1I have no-, idenitified. an%- faults, in thle \'icinitv of the IDF site c ilV'(4y The closest k-nown faults
16 aeaoehemanm ideGbe outistutrnotoftedsoasieadthe MVa\, Junction

17fault eas', of the site (Figure 5.2)

1S 5.3.1.2 Stratigraphy

19Q The basalt and post-basalt snratigraphy for the IDE site is shown in Figure 5.3. Approximately 137 to 1 67
20 meters of suprabasalt sediments overlie the- basalt bedrock at the site.

21 Basalt Bedirock. Previous studies I-1BWSTA edland Fech:, 100-) hove shown that the
22 oungest" lava flows of thle ColumbiMa River Basalt Croup- ai the 200 --,as*, Area are those of the

23 . ilo -ea old Elehan nhutanMebr. Trhis memrber underi es toe- ent rz, '00 Fas' !ura and

24 surrounding area and forms the_ 'hasc of -.te stmrahasaits aquifer. ',c tnrosinal wviows 'i the basal- are,
25 known or suspected to occur in the area of the !DF site.

26 Ringoold Formation. Few boreholes penetrate the entire Ringold Formration at the IDF site so available
27 data are limited. The Ringold Formation reaches a maximum thickness of 95 meters on the west side of
28 the site and thins eastward. The memnber of Wooded Island (Figure 5.3) is the only member of the
29 Rinuold Formation in the 200 East Area. The deepest Ringoid Formation unit encountered is the lower
30 aravel, unit A. Lying above unit A is the lower mud unit and overlying the lower mud unit is upper
31 gravel, unit E. The sand and silt units of the members of Tavlor Flat and Savage Island of the Rineold

32 Form-ation are not present at the IDF site. Unit A and unit F are equivalent to the Pliocene-Miocene
33. continental conglomerates (Reidel and Fecht 1994). The lowecr mud unit is equivalent to the
34 Pliocene -_Mi ocen e continental sand. silt. and clay beds (Reidel and Fecht 1994).

35Only three boreholes have penetrated unit A in the area of the IDE site. Unit A is 19 meters thick on the
36 west side of the site and thins to the northeast. Unit A is partly to well cemented conglomerate consisting
37 of both feisic and basaltic clasts in a sandy mnatrix and is interpreted as a fluvial gravel facies
38 (Lnds ey 1006). There are minor beds of vellow to white interbedded sand and silt. Green colored,
39 reduced-iron stain is present on somre grisadpebbles. Although the entire unit appears to be
40 cemented, thle zone produced abundant high quality water in borehole 299-El7-21(P L-1%.

41 Nineteen meters of the lower mud unit were encountered in one borehole at the IDF site (DN~K1 -l11 0 57).
42 The upper most 1 -meter or so consists of a yellow mud to sad\ mud. The~ yelo ud grades downw'ard
43 into about 10 meters of blue mud. The blue mud. in turn. --ades down into 7 meters of brown mud wvith
44 organic rich zones and occasional wood fragmnents. The lower mud unit is absent in the center of the site
45 (northeast of borehole 299-E24-7 on Figuire 5.4).

46 Unit F is diescribed as a sandy gravel to gravelly sand. Unit F Is interpreted to consist of as mtich as
47 1 5 meters of conglomerate with scattered large pebbles and cobbles up to 25 centimeters in size in a
48 sandy matrix. The gravel consists of both felsic and basaltic rocks that are well rounded with a sand
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1 matrix supporting the cobbles and pebbles. Cementation of this unit ranges from slight to moderate. The
2 upper contact of unit E is not identified easily at the IDF site. In the western part of the study area,
3 unconsolidated gravels of the Hanford formation directly overly the Ringold Formation unit E gravels,
4 making exact placement of the contact difficult. The dominance of basalt and the absence of cementation
5 in the Hanford formation are the key criteria used to distinguishing these (PNNL-1 1957). In the central
6 and northeast part of the area, unit E has been eroded completely. Unconsolidated gravels and sands
7 typical of the Hanford formation replace unit E.

8 Unconformity at the Top of the Ringold Formation. The surface of the Ringold Formation is irregular
9 in the area of the IDE site. A northwest-southeast trending erosional channel or trough (the Columbia

10 River/Missoula flood channel) is centered through the northeast portion of the site. The trough is deepest
I1I near borehole 299-E24-21 in the northemn part of the site (PNNL-1 3652). This trough is interpreted as
12 part of a larger trough under the 200 East Area resulting from scouring by the Missoula floods. Borehole
13 299-E17-21, located at the southwest corner of the IDF site, is at the west side of the channel where
14 approximately 46 meters of Ringold Formation have been removed and replaced by Hanford formation
15 --ravels. Boreholes 299-El17-25 and 299-El 7-23. located along the southeastern edge of the Site. are near
16 the deepest portion of the channel where it is interpreted that almost all of the Ringold Formation has
17 been eroded. At this location, the water table in the channel is interpreted to be 52 meters above the
18 basalt, which forms the floor of the charnel. The surface of basalt rises to the north where the water table
19 is approximately 27 meters above the basalt at the northeast comner of the site near borehole 299-E24-21.

20o Hanford formation. The Hanford formation is as much as 11 6 meters thick in and around the IIDF site.
21 The Hanford formation thickens in the erosional channel cut into the Ringold Formnation and thins to the
22 southwest along the margin of the channel.

23, At the 11DF site, the Hanford formation consists mainly of sand dominated facies with lesser amounts of
24 sIt dominated and g-ravel dominated facies. The Hanford formation has been described as poorly sorted

25pebble to boulder gTravel and fine- to coarse-grained sand, with lesser amounts of interstitial and
26 interbedded slit and clay. In previous studies of the site (WHTC-MR-)39 I), the Hanford formation was
27 described as consisting of three units: an upper and lower gravel facies and a sand facies between the two
28 gravelly units. The upper gravel domninated facies appears to be thin or absent in the immediate area of
29 the IIDF site (PNNL-V127, PNNL-i 3652, and PINNL-14029).

30 The lowermost part of the Hanford fonnation encountered in boreholes at the IDF site consists of the
31 gravel-dominated facies. Drill core and cuttings from boreholes 299-E17-21, 299-E17-22. 299-E17-'3.
.32 299-E17-25, and 299-E24-21 iniaethat the unit isa clast-supported pebble- to cobble gravel with
33 minor amounts of sand in the matrix. The cobbles and pebbles almost are exclusively basalt with no
34 cementation. This unit pinches out west of the TDF site and thickens to the east and northeast
35 (Figure 5.4). The water table beneath the 11DB site is located in the lower gravel unit. The lower gravel
36 unit is interpreted to be Missoula flood gravels deposited in the erosional channel carved into the
37 underlying Ringold Formation.

38 The upper portion of the Hanford formation consists of at least 73 meters of fine- to coarse-grained sand
39 with minor amounts of silt and clay and some gravelly sands.

40 Holocene Deposits. Holocene. eolian deposits cover the southern part of the IDE site. Caliche coatings
41 on the bottom of pebbles and cobbles in drill cores through this unit are typical of Holocene caliche
42 development in the Columbia Basin. The southern part of the IDF site is capped by a stabilized sand
43 dune. The eolian unit is composed of fine- to coarse-grained sands with abundant silt, as layers and as
44 material mixed with the sand.

45 Clastic Dikes. A clastic dike was encountered in borehole C3828, adjacent to well 299-El 7-25, at the
46 11DF site. Clastic dikes also have been observed in excavations surrounding the site [e.g., US Ecology, the
47 former Grout area, the 216-BC cribs, the Central Landfill, and the Environmental Restoration Disposal
48 Facility (BHI-01 103)]. In undisturbed areas, such as the IDF site, clastic dikes typically are not observed
49 because these are covered by windblown sediments. The occurrence of a clastic dike in borehole C3828
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1 suggests that these probably are present elsewhere in the subsurface at the disposal site. The IDE
2 excavation will be geologically mapped to document thle occurrence of any elastic dikes that may' exist at

3 the site.

4 5.3.2 Groundwater Hydrology

5 The unconfined aquifer under the 1TDE site occurs in the fluvial gravels of the Ringold Formnation and
6 flood deposits of the Hanford formnation. The thickness of the aquifer ranges from about 70 meters at thle
7 southwest corner of the site to about 30 meters under the northeast comner of the IDF site. The Elephant
8 Mountain Member of the Columbia River Basalt Group formns the base of the unconfined aquifer
9 (Figure 5.4).

10 The unsatur-ated zone beneath the hind surface all the IDF site is approximately 100 meters thick and
11 consists of the Hanford formnation. The wateor level in borehoies in and around the site indica~es tha- the
12 water table is in the iower gravel sequence of the Hanford formaticri and at an elevation of approx' inatel\
13 123 meters above sea level. The water table is nearly flat beneain t'he IDF site, Table 5.1 uives Water
14 level infrm-ation from web_,fs near the, site. The locations of the. wevlls are., shown on F~igure. 51. Thlt iatzes't
I15 water table map shows less than about 0. 1 mecter ofiiydraulic head differential across the EDE site-
16 (F Ig(u r e r..

17 The Rinuold Formation lowe r mrud unit occurs within the: aquifer at the southwest corner of the IIDF site,
18 (299-El 17-1) but is absenit in toe central and northern parts of the site (29c)-E24-7 and 299-E242 ).1 Th
19 lower mud unit is known to be a confining or partly confining laver at places under the Hantford Site
20 (Nl 1and this might be the case under the southw.est comner of thle IDE site. Groundwater

21saples weore collected and anaivzed from above and belowv the lower mnud unit during d~riling of w\ell
22299-El1 ' 1. Chemical paramieters ,pH. electri cal coniducit,--l an d Eh) were different in the two samples

23 sugg-_esting: that the lower mnud is at least Parivi confiningL in the, area. No contamination ,vas found above.
24 orblwteloe1u.A intepea-o ~n distribution and thickness of this stratump is showvn

25 Ficurc 5.4. T1he surface- cif tne loW.ver mu1d unit is interpreted to dip gently to the southwest
26 (P\XN L,-1 _ f5 2).

2 7 Hvdrographs for selected wells near the IDE site are shown in Figure 5.6. Although the water table is
28 extremely fiat in the area of the IDE. hivdrographs suggest that groundwater flow has had an easterly
29 component throughout the 1990s and has not significantly changed due to cessation of discharges to the
30 216-B Pond sy~stem. Hvydrographs for the older wells (299-E-l 99-E--2 and 29-E24-7) show two
31 maxima in the water level. These coincide with the operation of the PUREX Plant, which operated
32 between 1956 and 19 72 and between 1983 and 1988. All the hydrogn-aphs show, a decline in the water
33 table during recent years. The rate of decline is between 0. 18 and 0.22 m'ieter per year and will take

3,4 between 10 and 30 years to stabilize. The reason for the decline is the cessation of effluent discharge to
35 the 21 6-B Pond System. which is centered northeast of 200 East Area. Based on hindcast Water table
36 maps (INL 130.the water table is expected to decline another 2 to 7 meters before reaching
37 pre-l-anford Site elevations. The cessations of effluent discharge also ate responsible for changes in thle
38 direction of Lroundwater flow across much of the 200 East Area.

39 Groundwater flow beneath the IDF site recently was modeled to be southecasterly (P'N'\L-!l 34(10,). This
40 direction differs from the easterly direction predicted by the analysis of WHC-SD-WAM-RPT-241 and
41 other earlier reports. The southeasterly flow direction primarily is attributable to inclusion of the higlh
42 peniteable Hanford formation sediments in the ancestral Columbia River/Missoula flood channel in the
43 analysis. A southeasterly flow direction is reflected in the geographic distribution of the regional nitrate
44 plume and in the distribution of other constituents tinder the south-central 200 East Area (PNNL-1 418'.
4 5 __01f2. _of) As stated in PNNL-1 n404 (.1 o!.' 2 o[2). the water table ,g radient is too low to be used
46 for determining flow direction or flowy rate at the PUREX Plant cribs immediately east of the IDE site.

47 Hydraulic conductivity directly beneath the IDF site was estimated from data collected during, four slug.
48 tests at well 299-E1 7-21 and five sIlug tests Of 299-E24-2'1. The interval tested at 299-El17-21 was the
49 upper 7.8 m of the unconfined aquifer from 101.3 to 109.1 mn depth. That portion ofthle aquifer is
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I Hanford formation gravel from 101.3 to 102.1 mn depth and Ringold Formation unit E grravels from 102.1
2 to 109.1 mn depth (PNNL- 1195 7). The interval tested at well 299-E24-21 was entirely in the Hanford
3 formation gravel sequence between 95.2 and 101.3 mn depth. The best fit value to the data from
4 299-El17-21 indicated a hydraulic conductivity of about 68.6 meters per day (PNNL-l 11957) and from
5 299-E24-21I suggcested a hydraulic conductivity of 75 meters per day (PNNL-l 365 2).

6 5.4 CONTAMINANT PLUME DESCRIPTION

7Although no groundwater monitoring has been done for the IDF, groundwater monitoring has been done
8 in support of RCRA permitting activities and in support of other activities in the area. The results of that
9 monitoring show that a regional nitrate plume exists beneath the IDF site (PNNL-141 87. I of 2, 2 of 2).

10 In the south-central 200 East Area, the plume extends in a northwest - southeast direction along the axis
11I of the Columbia River/Missoula flood channel eroded into the Rinaold Formation sediments. The
12- channel is filled with more transmissive Hanford formation sediments.

13 5.4.1 Groundwater Contamination

14 Nitrate, associated with past-practice activities in 200 East Area, is a general groundwater che2mistryV
15 parameter and is not a contanmnant of concern for the IDF. However, the distribution of existina nirate
16 in the groundwater gives an indication of the general groundwater flow direction and the influence that
17 adjacent sites might have on the IDF.

18 Hiah nitrate concentrations found near liquid waste disposal facilities located outside the IIDF site that
19 received effluent from the PUTREX Plant are decreasing steadily with time. The hiahest nitrate
20 concentration found in 2002 was 170.000 se'L in'well 299-E17-9 at the 216-A-36B crib and the crib is
21 thoug~ht to be the source of the nitrate. The drinking water standard for nitrate is 45.000 tg"L_ (nitrate
22 ion).

23 Nitrate inwell 299-E2A-1I 8, just inside the east boundary of the JDF site, decreased from a hig~h of
24 86.300 'u2e/L in 1990 to a low of 17.000 P.g/L in 1993. reflecting the cessation of PUTREX Plant operations

25in 1988. Since 1993 . nitrate has increased to 48.300 u2i/L in 2003 (Figu re 5.7). The reason for the
26 increase is not understood. One possibility is related to changing groundwater flow direction. During
27 PUTREX Plant operations, flow direction was probably to the northwest because of effluent discharges to
28 the B Pond System and PUREX Plant cribs, and nitrate contamination might have spread to the northwest
29 during that period. Subsequently, liquid discharges to the B Pond System and PUTREX Plant cribs have
30 ceased and the flow direction in the area of the IiDF site apparently has returned to the southeast direction.
1 With that change, higher levels of nitrate contaminated groundwater ighlt be returning to the area from

32 the northwest.

33 Except for an anomalous value of 82,600 .ig/l_ in 1988, nitrate concentration in well 2~99-E24-7 was
34 steady and ranged between 12,800 and 35,400 jsg,/L between 1985 and 1996 when the well was last
35 sampled (Figure 5.7). The last two measured values from 1995 and 1996 were 26,000 ucg/L. Farther
36 southwest, nitrate detected in 1998 in well 299-E17-21 in Ringold unit E was 23,600 tg/L.

37 5.4.2 Vadose Zone Contamination

38 Very little characterization and monitoring of the soil have been done at the IIDF site because no major
39 construction or waste disposal activities have occurred in this part of the Hanford Site. Implementation of
40 the Integrated Disposal Facility Preoperational Monitoring Plan (RPP-6877) has begun and
41 characterization activities will occur during the next few years. The Integrated Disposal Facility
42 Preoperational Monitoring Plan (RP-6ST7) has a strong emphasis on vadose zone characterization and
43 deferred groundwater monitoring to this groundwater monitoring plan. Vadose zone information
44 resulting from preoperational monitoring will be included, if applicable, in updates to thisgrudae
45 monitoring plan.

46 The Integrated Disposal Facility, Preoperational Monitoring Plan (JIP-6877) identified three areas near
47 the IDF site that might have had an influence on the vadose zone beneath the site. These are the 218-E-1
48 Burial Ground and an unplanned release associated with the burial ground: the coal ash pile in the
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1 northwest part of the site; and a transfer line along the northern part of the west boundary of the YDF site
2 (RPP-OE87). Work was outlined in the Integrated Disposal Facility Pr-eoper-arionialMon~itor-ing Plan7 to
3 determnine whether these three areas had introduced contamnination to the site. Appropriate results from
4 preoperational monitoring will be incorporated into this (groundwater monitoring plan as results become
5 available and as revisions are needed.

6 In addition to these facilities. the 21 6-A-38-1, 21 6-A-45, and 2] 6-A-I 0 cribs and the 299-E24-11 1
7injection well are located east of the IDF site. The 216-A-38-1 crib never was used (F)0F/RL-1)2-(4)i.
8 The 299-E24-11 I inj'ection wellI never received any waste (1)0 1L-, >1) Th T1A4 and th

9 216-A 10 cribs both received large quantities of liquid waste (10 IK(4.Because these latter two
10 facilities are more than 200 meters ftrm the IDF site. it is unlikely these facilities have affected the soil
I11 beneath 'teIDE site. Data iron- the vadose, zone in IDF wells drilled alofnLe the east slie oftesite
12 suppoi-L this.

1 3 5.5 DETECTION MON70TRING PROGRAM

14 Because rh IDE has notL bneen constructed, no contaminants nave beer -,eleased to the ground or- to h
15 groun6uvuter.

16 5.5.1 indicator Parameters, Waste Constituents, Reaction Products to be Monitored

17 5.5.1.1 Regulated Constituents

18 The regula ted constituents for this groundwaiter monitoring plan are the- conIstituents identified on the ID--
19 Part At ;olm

2-0 5.5.1.2 Monitoring Parameters

21 Thle parameters to be routine-iv monitored al-e iisted In Tabie .2 These; parametcers inc:Iw' te nicu
22 paametes an splemnen'al param~eters.

23 The indic:ator parameters will he used to mi-onitor for hazardous constituents reaching the Lroonowater' as, a
24 result of IDE operations. Only the indicator parameters are subject to the statistical methods described inl

25Section 5.5.4.7. Total organic carbon and total oruaanic halides are indicator parameters selected to
2 6 monitor impacts of RCRA regulated organic constituents on the groundw ater quality. Specific
27 conductance is selected as an indicator parameter to monitor impacts of metals and anions on
28 grouindwater quality. p1-I is a general indicator of groundwater quality. Specific conductance and pH- are
219 measured in the field at the timne of sampling. Chromium is included as an indicator parameter because
30 hexavalent chrormi is one of the more mobile of the regulated metals to be disposed of at the IDF and
.31 should be one of the first constituents to enter groundwater if the regulated faci lity impacts groundwater.

3 2 Analyses of alkalinity, anions, and metals are to provide supplemnental data onl general groundwvater
33chemnistry beneath the IDF. This inform-ation aids data interpretation and quality control. Supplemental

34 parameters will not be used in statistical evaluations. Turbidity is analyzed at the well just before
35 sampling and provides an indication of the groundwater condition at the timne of sampling.

36 For the first year of monitoring. all parameters listed in Table 5.2 will be monitored twice each quarter to
37 determine background concentrations. After the first year. indicator and supplemental parameters will be
38 monitored semni-annually. In addition, field measurements of temperature and turbidity will be made at
39 each sampling event.

40 During, the, first sampling event at each well for the first year of monitoring, samples will be collected for
41 analysis of the indicator parameters. the supplemental parameters. and the AppendLx IX constituents
42 (0( f- 2A) included in IDE Part A Form. After the first sampling event, samtples will be collected for
43 analysis of indicator parameters and supplemental parameters only.

44 After the f,,irst year of sampling. if an indicator Parameter suggLests there is anl imrpact to groundwater.
45 additional samples will1 be collected to verify the initial results. If a statisti cally signi fi cant increase in any\
46 indicator parameter is confirmed. analyses will be mnade for the regulated parameters in IDF Part A Form.
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I Monitoring for baseline conditions was completed for the indicator parameters in April 2006 and for the
2 complete Appendix IX list in January 2007. Semri-annual monitoring has continued since that time with
3 the collection of four independent samples each semiannual period. During the Pre-Active life, sampling
4 will continue at the TDF with the collection of one sample each year to maintain the baseline. When the
5 IDF becomes operational, sampling will revert to four independent samples collected each semiannual
6 period.

7 5.5.1.3 Dangerous Waste Characterization

8 This section describes the waste to be disposed in the IDF and gives background information on how the
9 constituents of concern (regulated constituents) and indicator parameters were selected.

10 5.5.1.3.1 Volume of the Waste Package

11 T he IDF will be a single. expandable disposal facility constructed to RCRA Subtitle C standards, half of
12 which is for disposal of mixed waste the other half will be for disposal of low-level waste. Initial capacity
13 for mixed waste disposal is 82.000 cubic meters of waste with an ultimate capacity of up to 450.000 cubic
14 meters of waste. Disposal capacity beyond the initial 82.000 cubic meters will require a modification to
1 5 the Part B Permit. The mnixed waste types to be disposed in, the IDF include vitrified LAW from the RPP-
1 6 'WTP and DBVS. Additionally. mixed waste generated by IDF operations will be disposed of in IDF.

1 7 The vitrified LAW will be mostly, silicate glass monoliths. The RPP-WTP packages nomninally measure
18 approximately 1.22 mn diameter by 2.3 m hiuh and the DBVS package nominally measure approximately
19 2.4minwide bv3.1mi hhby7.3minlong. Vitrified LAW will be remote handled.

20 If other forms of immobilized LAW are considered in the future, this monitoring plan will be amended.

21 Mixed waste generated through waste operations at IDE will be packaged based on the size of the waste,
22 with the most comtmon container beina Lalvanized or aluminized 208 liter containers.

23 5.5.1.3.2 Composition of the Waste Packages

24 HN-F-4921 provides detailed estimates for the inventory of hazardous chemicals in the vitrified LAW feed
2 5 and in the vitrified LAW package. The composition of the vitrified LAW package was estimated in
26 I-NF-492 ] based on

27 1 ) the Tank Waste Retrieval System Characterization Program tank-by-tank Best Basis Inventories.

28 2) the latest U.S. Department of Energy. Office of River Protection (DOE/OR-P) guidance.

29 3) the requirements for waste retrieval and vitrification.

30 4) available information from waste treatment plant contractors. and (5) proposed operating scenarios
31 for retrieval of waste from DSTs and SSTs.

32 5.5.1.4 Behavior of Constituents

33 Almost all of the regyulated constituents for the IDF show some degree of retardation in the vadose zone
34 and in the saturated zone. Table 5.3 indicates the range of expected behaviors in the subsurface at the
35 IDF for selected regulated constituents. The constituents in Table 5.3 were selected by comparing the
36 expected constituents in the vitrified LAW package (from HNF-492' 1) and the historical inventories of the
37 Hanford Site low-level burial grounds (from WI-C-MR -0008 and WIC-SD-EN-XP-0 15) to 40 CFR 2)4,
38 Appendix IX (see IDE Part A Form). The mobilities and solubilities in Table 5.3 gieanetmated range
39 for the properties of the constituents of concer.

40 5.5.1.5 Detectability

41 The detection limits in aroundwater for each RCRA regulated constituent and the indicator parameters are
42 given in Table 5.4.
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1 5.5.2 Groundwater Monitoring Program

2 The followinga sections provide a description of wells. equipment decontamination, representative
3 samples. and monitoring wells that are not upgradiet

4 5.5.2.1 Description of Wells

5 The groundwater monitoringa well network for the IDE ultimnately will have eight wells: three
6 hydraulically upgradient of the facility and five hydraulically downgradient. The downgradient wells will
7 be placed to sample groundwater passing the point of compliance. The point of compliance at the IDF
8 site is a plane connecting the -groundwater monitoring wells along the southern and eastern sides of the
9 site in accordance with WAC I -- 13-64 5(6). which states, "The point of compliance is a v'ertical surface

1 0 located at thne hvdr-aulically downaradient limit, of the waste- manacement area that extends do)wn Into the
I1I uppermnost, aquifer underlying the regulated- Unil". Th'e lonioringu netw.ori:- w'Il consist of e-xisting and
12 new. do~vn~radient wells to comnplete2 the moni.toring networK. All webs w ill ne "011~
13 compliant.

14 Three urzradient wells will be used] for the IDE monitorinu network. Tw, o om tiies. welis "'20)El S1 81 and
15 299-E-L'- are existing. wells. lipgradient, wel ic -IE1- I was installed in March 2001 for

16 characteri =.on of the IDF site. The well, located ai the northeast corner of the site (Figure 5.8)
17 consuructtd to RCRA standards as per VCA(d -] (W. Well 29Q(F18-1 w,\as installed in 1988)S as part of'
IS8 the 2 101 -N1 RCRA monitorina netw.\orlk-. The wel-l cun-entiv has 2 to 3 meters of wvater above the bottom
19 of the screened interval.

20 The third un~gradient well wNIll be ai new well iocated at the northvc'si cornecr of the IDF (Figure: 5.8. The
21 well will hbe constructed to RCRA standard as ner V-1\- adsreeathewerabe

22 Three of the- dowxngradient wells ar existing w~ell S 72P -V 2. 0Q-;- 1-~ and N)0'Ei-25 that er
23 installed as XX \C - 'cmlin el in 2002. T ncir location is shmnow in rare 5. n

2 4 remnainineT tWO downadUMie.ntll wvil be installed In c] se~uec coordinated withn the IDF ope-rations.

25 Three phases of trench construction are assumed for the purposes of this monitoring plan. Excavation for
26 the first phase is scheduled for September 2004 and a new phase is planned for even' ten Subsequent
27 years. Changes in the planned operations of the IDF will be reflected in changes to this g-roundwater
28 monitoring. plan as needed.

29 The first new dow,\nuradient well will be installed alone, the eastern side of the facility (Ficure 5;.8) at least
3)0 one year before the IDE receives waste. The second new dowNneradient well will be installed alone thle

31southern boundary of the Site at least one year before the third phase of waste disposal becomes
32 operational. Both wells will be installed such that at least one year of background data can be obtained
33 prior to the associated operational phase becomning active. Figure 5.8 shows the sequence for- both
34 groundwater w ell construction and waste disposal. The locations of all existing and new wells in the IDF
3 5 monitoring, network are noted on the figure.

36 The placement of the wells for the IDE monitoring network was based on professional judgment. The
37 efficiency of the resulting eroundw ater monitorin- network xvas evaluated using a simple two
38 dimensional, horizontal transport model called the monitoring efficiency, model (MEMO) (\\ isgi: Ct ai.
39 1002). The mnodel estimates the efficiency of a monitoring network at the point of compliance. The
40 model simrulates a contaminant plume originating fromn a series of grid points within the disposal facility
41 usinga the Domenico-Robbins method (D7onnenico ann) RoWbns.. I Q,). ). The model calculates both
42 advective flowv and dispersive flow in two dimensions and determines whether the resulting plumle wAill be
43 detected by a mionitoring well before the plumne travels some selected distance beyond the disposal facilli
44 boundarv. The selected distance is termned the buffer zone. (A longitudinal dispersivity of 95 meters and
45 horizontal dispersi vity of 9. 5 meters were used to evaluLate the monitoring network in Fiuure 5. 8.)
46 Outputs from thle model are the monitoring efficiency and a map of the disposal facility showing areas
47 where leaks would not be detected under the given site-specific parameters provided as input to the
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1 model. Monitoring efficiency is defined as the ratio of the area within a disposal facility from which a
2 release likely would be detected to the total area of the disposal facility, expressed as a percentage.

3 The monitoring efficiency calculated by the MEMO model for the proposed monitoring network is 10000
4 for phase 1, 98% for phase II, and 99%0 for phase III (Figure 5.8).

5 All wells for the IiDF site will be constructed to meet \NAC 1 73-1 60 requirements. The wells will be
6 protected at the surface with a concrete pad, protective posts, a protective outer casing, and locking cap.
7 The casing and screen will be stainless steel, an appropriate filter pack for the screen slot size will be
8 used, and an annular seal of bentonite and cement will be emplaced. All wells will be screened at the
9 water table with 10.6 meter long screens, which will accommodate the greatest possible future decrease in

10 water level. The wells will be developed and dedicated sampling pumps will be installed.

11I New wells will be surveyed with a down hole gyroscope at the time of construction to determine any
12 deviation from vertical so that corrections can be made to subsequent water level measurements.
13 Gyroscope surveys will also be conducted on existing wells in the network prior to IDF operations.

1 5.5.2.2 Equipment Decontamination

15- Drilling equipment will be decontaminated using high temperature and pressure [82TC (I 80WF) and
16 greater than 70.3 kg'cm2 (1,000 psi)] washing with an approved cleaning solution. The equipment will be
17 rinsed with clean water. The procedure is specified in controlled manuals.

1IS Equipment for collecting soil samples during drilling for later chemical analysis and for measuring the
19 waier table will be decontaminated according to established methods. The methods call for wvashing,
20 equipment with phosphate- free detergent. rinsing three times with reverse osmosis/dc-ionized water,

21rinsing once with I M or 10% nitric acid (glass or stainless steel equipment only). rinsing three more times
22 ithrevrseosmsisdc-ionized water. and a final rinse with chromatogr7aph gr-ade hexane. Equipmencrt

23' will be dried for 50 minutes at 100TC ('I "F). After drying. equipment will be- wrapped in unused
24 aluminum foil and sealed with tape.

25 No decontamination of groundwater sampling equipment will be necessary because each well will have a
26 dedicated pump.

27 5.5.2.3 Representative Samples

28 No g-roundwater chemistry data specific to the IDF site are available. Sample representativeness will he
29 addressed after collection of the first year of background data.

30 5.5.2.4 Locations of Background Groundwater Monitoring Wells that are not Upgradient

31 All background groundwater monitoring wells at the IDF are located upgradient.

32 5.5.3 Background Values

33 Groundwater background (baseline) has not been established for the IIDF site. Background data will be
34 determined before construction of the site using the wells described previously (Section 5.5.2. 1) for the
35 use of upgradient vs. downgradient comparisons (Section 5.5.4.7).

36 5.5.3.1 Plan for Establishing Groundwater Quality Data

37 Well location, sampling frequency, sampling quantity, and background values are discussed in the
38 following sections.

39 5.5.3.1.1 Well Locations

40 Groundwater monitoring wells in the IDF monitoring network were described in Section 5.5.2.1 and their
41 locations are shown on Figure 5.8.
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1 5.5.3.1.2 Sampling Frequency

2 Eight background samples will be collected during the first year of monitoring from phase I wells. Two
3 samples will be collected quarterly for one year. For the new well needed for phase III operations. two
4 samples will be collected quarterly for one year before phase III is operational. For all wells, two
5 independent samples will be collected each quarter, one per month for2 consecutive months followed by
6 a month of non-sampling. This sequence will be repeated each quarter during the first year of mooitoning.
7 Section 5.5.3.1.3 provides frequency logic.

8 5.5.3.1.3 Sampling Quantites

9 The performance of the statistical m-ethod proposed for the fDF is evaluated by the following two goals:

10 * To irave adequate statisticaW power to detect real con-amnination wvhen contamination Occurs

I 1 * To keepn the network wviag Type I eroacross all constituents and wells being tested) at an
12 acceptably, low ievel ianprro-xmatoiv 5C (,,. LNotze tha-t the Type I error In the do-tction mnonilort-ng
13 stace-- eatuates to the false- positive rate. that is. the- proban............testwill indicatecolIaAnI r

14 ha>, .-occurred although Tio contamination has truly occurred.j
15 Th sa~ria pwe ad hentwrksie Iase positive rate of a test de.pend on several factors. includine_

16 the backgrround sample size. the- type of proposed test. and the ntimber of comnpari sons. All other factors
17 being equal'. the larger the sample size is (i.e.. the number of background samples,). the greater the
1S siatisuica. nower is,. Therefore, as; recommended in EPAV 53--003. at least eigh, indepcndent
19 samnples wkill be collected fromn each wvell forlbackglround purposes. This is a sufficient numr1 Of samnple>1
20 to estabi ,sri a reliable backxiroun1d EP5@l.903)and mneets the regulationis in
21 VNC

225.5.3.11. Background Vailues

23 The defa. method of analyslls a:varianice !..N ~ wil c used to deotect an-\ im11pact on groundwater
24 quality at the IDE where the mean of the measurements from compliance (downgradient) wells i
25compared to the mean of the distribution of background data fromn the upgradient wells. The details of the

-26 mnethod are described in Section .1.

27 5.5.4 Sampling, Analysis and Statistical Procedures

28 Sample collection, sample preservation and transfer/shipment. analytical procedures, chain of custody and
29 additional requirements for compliance point monitoring are discussed in the following sections.

30 5.5.4.1 Sample Collection

31 Groundwvater samrpling- procedures. sample collection documentation, sample preservation and
32 transfer' shipment, and chain -of-c ustody requirements are described in subcontractor operating
33 proceduresmianuLal s and in a quality assurance project plan for the Hanford Groundwater Performnance
34 Assessment Project. Quality requirements for samnplingT activities, including requirements for procedures.
35 containers. transport. storage. chain of custody, and records requirements. are specified in a statement of
36 work (SOWA) to subcontractors. To ensure that samples of known quality are obtained, the subcontractor
37 will be reouired to use contractor controlled procedures based on standard methods for groundwater
38 sampling whenever possible. The procedures will be reviewed for technical quality and consistency. In
39 addition, periodic assessments of sample collection activities will be performed to ensure further that
40 procedures are followed to maintain sample quality and integrity. The following is a brief description of
41 the samrpling requirements.

42 Samples generally will be collected after three casing volumes of groundwater are withdrawn or after the
43 field parameters pH-. temperature. and specific conductance have stabilized. Field parameters are
44 measured 'in a flow through chamber. Turbidity should be equal to or below 5 NTU (nepheclomnetric
45 turbidity units) before sample collection if possible. Samrple preservatives will be added to the collection
46 bottles in the laboratory before their use in the field. Samples to be analyzed for metals will be filtered In
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1 the field to ensure results represent dissolved metals and do not include particulates (40 CER 136.3).
2 Duplicates, trip blanks, and field equipment blanks will be collected as part of the general quality control
3 program.

4 Water level measurements will be made each time a well is sampled. Procedures developed in
5 accordance with the techniques described in American Society for Testing and Materials (ASTM 1988),
6 Garber and Koopman (1968), and U. S. Geological Survey (= 7) will be followed to measure water
7 levels. Water levels will be measured primarily with laminated steel electrical sounding tapes, although
8 graduated steel tapes are used occasionally.

9 5.5.4.2 Sample Preservation and Shipment

10 Sample preservation will be done in accordance with existing procedures. A chemical preservative label
I1I will be affixed to the sample container listing the specific preservative. The brand name, lot number.
12 concentration, and date opened of the preservatives will be recorded. A calibrated dispenser or pipette
13 will be used to dispense preservatives. Appropriate measures will be taken to eliminate any potential for
14 cross contamination.

15 Sample packaging and transfer/shipping will be done in accordance with subcontract procedures.
16 Samples will he labeled and sealed with evidence tape, wrapped with bubble wvrap, and placed in a
17 Department of Transportation approved container with coolant (if required). Hazardous samples will
18 have packaging parameters determined by associated hazards. A chain of custody will accompany all
19 samples.

20 5.5.4.3 Analytical Procedures

21 The methods for analysis of chemical constituents in groundwater will conform to Test Methods for7
22 Evaluating Solid Wastes:- PhisicalChernical Methods, 3rd Ed. (SW-846); Methods / br Chetnical Analy'sis
23 of Water and Wastes (EP1A-600/4_7QC!20) or other EPA methods- and the A4nnual Book ofASTM
24 Standards (American Society for Testing and Materials, 1986). The methods used to obtain routine data
25 results are presented in Table 5.4.

26 5.5.4.3.1 Data Storage and Retrieval

27 All contract analytical laboratory results will be submitted by the laboratory to be loaded into the Hanford
28 Environmental Information System (HELS) database. Most data are received from the laboratory in
29 electronic form, and will be loaded electronically. Parameters measured in the field will be entered into
30 HEIS either manually or through electronic transfer. Hard copy data reports are received for records
31 storage. Data from the HEIS database will be retrieved for data validation, data reduction, and trend
32 analysis. Copies of supporting analytical data will be sent yearly to Pacific Northwest National
33 Laboratory (PNNL) for storage.

34 5.5.4.3.2 Data Verification and Validation

35 Verification of analytical data provided by the subcontracted laboratory will be performed in accordance
36 with established procedure. This procedure includes checks for: (1) completeness of hardcopy
37 deliverable, (2) condition of samples on receipt by the laboratory. (3) problems that arose during the
38 analysis of the samples, and (4) correct reporting of results. The procedure also describes the actions to
39 be taken if data are incomplete or deficient.

40 Verification and validation of groundwater chemistry data will be performed according to established
41 procedures. Data will be reviewed quarterly to assure the data are complete and representative. The
42 review will include evaluation of quality control data (e.1g.. field blanks, duplicates, and laboratory blanks)
43 and a technical review by a project scientist familiar with the hydrolgeology of the site. The technical
44 review micyht include comparison of recent data to historical trends and comparison of related
45 constituents. Suspect data will be investigated through the data review process in accordance with
46 established procedures and will be flagged in the database.
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1 5.5.4.3.3 Reporting

2 Groundwater chemistry and water level data will be reviewed after each sampling event and will be
3 available in the HEIS database. The results of the statistical evaluation and associated informnation will be
4 submitted to Ecology quarterly in Hlan ford Site groundwater monitoring reports.

5 If statistically. sinnificant evidence of contamnination is determined (after waste has been introduced to the
6 facility and after the confirmnation re-sampling evaluation process) for one or more of the indicator
7 parameters at any monitoring well at the compliance point, and if the owner or operator decides not to
8 make a faise positive claim,. the following will be performned.

9 *Notify Ecology in writing within 7 days of the finding indicating which chemical paramreters or
10 cdtini2eroas waste conistituents hiave shownr statistically siunificant evidence of contamninatiOnl.

eI Do,,crm-ine whether daingerous- constttueonts are present and. ,if so. in whatix concent1:'ation.

12 0 The owe'oLprao iht rt-saniei. within I m-,onth and repeat the analysis for those compounds

13 dzteclted in the above e. second bullet). The resamnpie data will be), compared wi th th e trigger value.

14*Submit an applicationfr. a perm-it miodification. ii ne~cessary, to e stablish a compnliance monitorIntl
m t 9 days o-,vthn the a'nee o nwrt bv E'olom',,

16 The dangerous constituents detected, either in the initial analysis or in the second confirmation analy\sis.
1"- will forn;. the basis for comnpiiance monitoring.

18 In case of a false positi~e claim [as allowed by V<-\5 I~f~ 39~ )] ). the following \\,II1 apply.

9 * oto' EcologyN in witing within 7 days of- the finding (i.e.. excee-dance 1 and indcicatIe that a false
20 pos.,,vce claimn will1 be mnan.

21 *Subirn- a report to Ecology- within 90 days or w~ithin the time ag-reed to in writing by EHcology,. nhIs
22 report_ should demonstrate_ tnaz a source otner than the regulated unit caused the contamination or thal

23 the contamination resulted from an error in sampling. analysis, evaluation, or natural variation in
24 groundw ater chemistry.

2 5 & Submit an application for a permit modification, if necessary. to make any appropriate chiang-es to the
26 detection mionitoring, programn within 90 days or- within the timne agreed to in writing, by EcologyV.

27 o Continue to monitor in accordance Nvith the detection monitoring program.

28 * Submit an application for a permnit mnodification, if the detection monitoring program is deten-nined to
29 no longer satisfy the requirements [ofW\ C. I -0-f591 to make any appropriate changes to thle
301 program within 90 days or within the time agreed to in Writing by Ecologyr.

31 5.5.4.4 Chain of Custody

32 The procedures used for chain-of-custody control of samples are documented in existing manuals. The
33procedure requires that each transfer of custodyv shall be documented by' the signatures of the custodian

34 relinquishing the samples and the custodian receiving(- the samples. as well as the time and date of transf'er.
I35 The laboratory custodian will sign and date the chain -o f-custodyv form upon receipt of the samples at the
36 laboratory.

37 5.5.4.5 Additional Requirements for Compliance Point Monitoring

38 This section describes samnpling fr'equency and determination of groundwater quality for the samples fromn
39) the groundwater inonitoring network. Compliance data wNill be compared to baseline data collected fromi
40 the upgradient wells and a determination of impacts to gTroundwater will be made tisingT the proposed
41 ANOVA method (explained in Section 5.5.4.7. 1.
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1 5.5.4.5.1 Sampling Frequency

2 Under final status regulations, the default sampling procedure states that a sequence of at least four
3 samples from each well (background and compliance wells) must be collected at least semiannually
4 during detection monitoring at an interval that ensures, to the greatest extent technically feasible, that an
5 independent sample is obtained [40 CFR 264.97(g)(1) and (2), WAC I 73-303-645(8)(g)(i) and (ii), and
6 (9)(d)].

7 The default sampling procedures are adopted for the IDF Active life as follows: four independent samples
8 from each groundwater monitoring well will be sampled for the indicator parameters (Table 5.2)
9 semiannually during the active life of the regulated unit (including the closure period), one per month for

10 four consecutive months followed by two months of non-sampling. The mean of the measurements from
11I the downgradient wells will be compared semiannually to the mean of the distribution of the background
12 data using ANOVA.

13 Semni-annual monitoring has been accomplished at the IDF since January 2007 with the collection of four
14 independent samples each semiannual period. During the Pre-Active life, sampling will continue at the
15 IDF with the collection of one sample each year to maintain the baseline. During Active life, sampling
16 will revert to four independent samples collected each semiannual period described above.

17 5.5.4.5.2 Compliance Point Groundwater Quality Values

18 The groundwater quality data collected from the groundwater monitoring wells will be compared to the
19 mean of the background data from upgradient wells for each constituent by ANOVA. If the mean is
20 calculated from transformed baseline data (logarithmic transformation or nonparametric approach), then
21 the monitoring data will be transformned accordingly; otherwise, the original monitoring data will be used
22 in the comparisons.

23 During detection monitoring, data verification will be applied in case of an initial exceedance. For
24 ANOVA test, if the test of hypothesis of equal means for all wells fails, post hoc comparisons are needed
25 to determine which compliance well(s) is (are) contaminated. This will be done by comparing
26 concentration differences (called contrasts in the ANOVA and multiple comparison framework) between
27 each compliance well with the background wells (EPA/S 30-SW-89-026). If the contaminated compliance
28 well(s) is (are) determined by post hoc comparisons, verification sampling will be implemented for the
29 constituent(s) in question. Verification sampling is needed to determrine if the exceedance is an artifact
30 caused by an error in sampling, analysis, or statistical evaluation or an actual variation in groundwater
31 chemistry. A collection of at least four measurements from the re-sampled compliance well(s) is required
32 to perform ANOVA test on comparison with the mean of the background data (EPA/530-R-93-003).
33 Adequate time should elapse to ensure statistical independence between the original measurements and
34 the re-sample measurements, which is assured by the sampling frequency proposed in Section 5.5.4.5. 1.

35 The existing nitrate plume beneath the IIDF site is described in Section 5.4. 1. Nitrate is not included in
36 IDF Part A Form and, therefore, is not a constituent of concern for the IDF. Existing groundwater
37 conditions will be monitored by the indicator parameters and supplemental constituents as described in
38 Section 5.5. 1. Specific conductance will respond to nitrate so that any changes in the nitrate
39 concentration will be reflected by changes in the indicator parameter specific conductance.

40 Anion analysis is one of the supplemental constituents to be monitored at the IDF site. Anion analysis
41 will determine the nitrate concentration. Therefore, through comparison of regression lines of specific
42 conductance and nitrate (Zar. 1999) and/or contarminant source analysis (Gibbons. 1994), it can be
43 determined whether any change in specific conductance is due to a change in nitrate. If a change in
44 specific conductance is due to a change in nitrate, then that specific conductance change is not attributed
45 to the IDF. If, however, a statistically significant change in specific conductance is not attributable to
46 nitrate, verification sampling will occur as described above.
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1 5.5.4.6 Annual Determination

2 Groundwater flow rate and flow direction at the IDE site will be determi~ned annually for the uppermost
3 aquifer. Flow rate will be determined by calculation using the groundwater gradient. and the Darcy flow
4 equation, Vh Khipine. where vh is the horizontal oroundwater velociry. K.. is the horizontal hydraulic
5 conductivity, i5 is the horizontal hydraulic gradient, and nie is the effective porosity. Effective porosities
6 used at Hanford Site RCRA regulated units are on the order of 0.1 to 0.3 (PNNL-14187, I of 2. 2 of 12);

7 effective porosity might be determned specifically for the IIDF from hydrologicts.

8 Hydraulic gradients will be determined from measurements of water levels.

9 5.5.4.7 Statistical Determination

1 0 This section describes the method of statistical evaluation and the statistical procedur es to indicate
11I whether cancyerous waste or- dangerous waste constituents from the 1D17 mniht have entered the-
12 g)roundwater in the uppermost aquifer. These evaluations will be made as soon as practicable after
13 validation of the full data set from each samplingi even:.

14 The monitoring program pe-riodicaly will re-evaluiate the statistical tests being used. The methods
15describef, will be reviewed durina and after background. data are, collected to ensure the methods, are the
16 most appropriate, considrn siu coS iios

17 The goal of a RCR-A final status detection-monitoring- progrm IW~ -- W,--645(9)] is to monitor for
18 indicator parameters that provide a reliable indication of the presence of dangerous constituents in
19 groundwator in the uppermost aquifer beneath the site. This is accompiished by testing for statistically
20 significant chancs in concetrations of indicators in downeradient wells relative to baseline values. The
21I default statistical miethod ANOVA isproposed for, the detection moni.toring programn of the IIDF. The
22 proposed statistical method is consistent with EPA- 530-SWX-89-026. EPA, 530-R-93-003. and
23 NNA( -0365

24 The number of tested constituents will be limited to the indicators to maintain a sufficiently lowA false-
25 positive rate (EPA/530-R-93-003, page 62; Gibbons 1094. page 16). Verification sampling is an integra
26 part of the statistical design to lower the overall false-positive rate and determine whether the difference
27 between background and compliance-point data is an artifact caused by an error in sampling. analysis. or
28 statistical evaluation (Section 5.5.4.5.2).

29 5.5.4.7.1 Statistical Procedure

30 In accordance with WAC 1 ---30' -645(S)(h). acceptable statistical methodologly includes analysis of
31 variance (ANO VA), tolerance intervals, prediction intervals, control charts, test of proportions, or other

32~ ~ ~ ~ ~ ~ ~~~~ sttsia mehd prvdb clg.Tetpe of monitoring. the nature of the data, the proportions
33 of non-detects, and spatial and temporal variations are some of the important factors to be considered in
34 the selection of appropriate statistical methods. The EPA default method ANOVA will be implemented
35 for the IDF site to compare the differences of means of the measurements from upgradient and
36 downgradient wells. The detailed discussions of the ANOVA test can be found in EPA,'530-SW-89-0_26
37 and statistical textbooks (Gil1bert. 1987:1 (asclla and Rereer. 1 990: Davis. 2002), and can be executed
38 using commercial statistical software such as SAS or SYSTAT. Under WNAC I 73-30_-645(8)(i)(ii0. the
39 proposed statistical method must comply with the performance standard, that is, for a multiple
40 comparisons procedure the Type I error level must be no less than 0.05, and maintained at the level of no
41 less than 0.01 for individual well comnparisons. By definition, Type I error is the false rejection rate of the
42 null hypothesis (Ho) of the statistical test. In detection or compliance monitoring, the statistical test is
43 defined as H(,: no release, i.e.. the means of the distributions from upgadient and downgradient wells are
44 the same, and the altemnative (Ha) evidence of release. e.g., "clean until proven contaminated"
45 (EPA!530-R-93-003). Therefore, the proposed statistical method must comply with the requirement of
46 maintaining, Type I er-or, which equates false positive rate in the stage of detection monitoring at
47 approximate 5%/0 level. As described in EPA'530-SW-89-026. ANOVA procedures have the advantages
48 of combining multiple downgadient into a single statistical test. thus enabling the network-wilde false

5.14



Class 1 Modification WA7 89000 8967, Part III Operating Unit 11
June 30, 2010 Integrated Disposal Facility

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 *First, check the proportion of non-detects of the measurements from the upgradient and dowugradient
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 *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
11I variance. The normnality 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. 1904). The assumption of nornality usually can be met by log-transforming the data or by
14 other Box-Cox transformations. When the assumptions of normality and log-normality cannot be
15 justified,. the non-parametric ANOVA method will be used for the IDF. Bartlett's test can he used in
16 checking equality, or homogeneity, of variances.

17 *The parametric ANOVA procedures include:

18 0 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 * Compute the sum of squares of difference between well means and the grand mean. SS,,,,,, that is
23 a measure of the variability between wells with (k-1) degrees of freedom.

24 0 Compute the total sum of squares of differences between all observations and the grand mean.
25 SS,,0t,, which is a measure of the variability in all observations with (N-1) degrees of freedom.

26 0 Compute the sum of squares of differences of observations within wells from the well means,
27 SSerror, which is a measure of the variability within wells with (N-k) degrees of freedom
28 calculated by the following subtraction:

29 5 5
erro = SSt0. 0 , -

5 5
wefis

30 * Test the hypothesis of equal means for all k wells by computing F value with the means squares
31 of differences:

32 F = MSweis / MlS eror

33 where the means of squares are the sums of squares divided by the associated degrees of freedom,
34 that is, MSwells SSweiis / (k-1), and MS,,rro, = SS error / (N-k). Compare the F value to the tabulated
.35 F statistics with (k-1) and (N-k) degress of freedom at the 5%o significance level
36 (EPAI53O-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 *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) contarminated. Bonferroni t-statistics will be computed to
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I determine if the significant F value is due to difference between background and compliance
2 wells. Assumne that of the k wells. kb are background (upgradient) wells. and k, are compliance
3 (downgradient) wells (i.e.. kb - k,=k). Each of the k, compliance wells is compared to the
4 mean of the background wells as the following steps:

5 0 Compute the mean Mb from the kb background wells with a total of nb samples.

6 0 Compute the difference Di between the mean from the 1"h compliance well and the mean from
7 the background wells.

8 0 Compute the standard error of the difference from the i1" compliance well with ni
9 observations as:

10 SEi = N~e 11n _1n)

11 -\vhere MS. is compiuted previously as the measure of, 'ariabiir v within vwells.

12 0 Obtain the ,-statistics from Bonferroni's t-table (EPA,,530-SN-89-(2 6. eni 3. T'able 3~
13 wth sinificanct level of (o=0.05/kj) but no iess than 0.01 (for- individual comparison~ and

(N-k) deuree.s of freedom. Thne critical value for the i'compliance well is diefinedt as C,
15 SE X t.

16 0 if 'the difference D; exceeds the critical value C, conclude that the mean of the ltl compliance
17 wll s stmifcanly Ihe than the mean of the backuround wells. Other-wise, conclude th at

18 the well is not contaminated.

19 0 -ihz one-way non-p)arametric ANOVA tests the null hyprothesis that the data i-romn cacti well comue
20 f-roni the same continuous distribution and hence have- the samet medcian. FrTh rocedureos. c:aled
21 the Kruska]-Wallis test. include the followinoL steps:

22 *Assume the mnonitorinLe network as defined previously with a total of N observations from k
23 wells (kb background wells and kc compliance wells). Rank all N observations from least (1)

24to greatest (N). Let the background wells be goup 1. and denote the compliance wells as
25 group 2 to (kc-1). (one group per compliance well).

26 *Compute the sum (Ri) and the average (mi) of the ranks of the ni observations in the ith
27 group.

28 * Compute the Kruskal-Wallis statistics (H) as

12 k-'R 2

30 * Compare the calculated H value to the tabulated chi-squared value with kc degrees of freedom
31 (EPA'530-SW-89-026. Appendix B, Table 1). The null hypothesis of equal medians is rejected when
32 the calculated H value exceeds the tabulated critical value.

33 When the null hypothesis of equal medians is rejected. compute the critical difference C, for each
34 compliance well to the background data (group I with nt, observations)I:r T( -( ) ; I I
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1 'Where Z(Q.0 5/ kc) is the upper (0.0 5/k,) percentile from the standard normal distribution
2 (EPAI53O-SW-89-026, Appendix B, Table 4). If there are more than five compliance wells
3 (k,: > 5), use Zoo1 ,I the upper one-percentile from the standard normal distribution (Z0 .01=2.32) for
4 individual comparison (WAC I 73-303-645(8)(i)(ii)).

5 *Compute the difference (Di = mi - in1 ) of average rank mi (1=2 to kc+1) for each compliance
6 well to the background (in1 ). Compare the difference Di to the critical value CQ for each
7 compliance well. If Di exceeds Ci, conclude that the median of the ith compliance well is
8 significantly higher than the background median.

9 *As monitoring continues, the background data will be updated periodically (e.g., every year or two) to
10 incorporate the new data from upgradient wells. This updating process will continue for the life of
I1I the monitoring program. Prior to updating older background data with more recent results, a two-
12 sample t-test will be run to compare the older concentration levels with the concentrations of the
13 proposed update samples. If the t-test does not show a significant difference at the 5 percent
14 significant level, proceed to re-estimate the baseline parameters by including the more recent data. If
15 the t-test does show a significant difference, the newer data will not be included as background unless
16 some specific factors can be, identified explaining why background levels at the IDF site have
17 naturally changed (EPA/530-R93-003).

18 Formal testing for outliers will be done when an observation of the background data seems inconsistently
19 high (by orders of magnitude) compared to the rest of the data set in order to avoid the artificial increase
20 of the mean of the background data and a corresponding increase of the false negative rate. Statistical
21 methods such as the Grubbs' method (Grubbs, 1969), the box-and-whisker plot (Ostle and Malone, 1988),

22EPA guidance (EPA/530-SW-89-026, p. 11 -14) and/or American Society for Testing and Materials
23 gyuidance (ASTM 1096) will be used for testing outliers. The outliers must be checked to determine if the
24 measurements are in error and need to be corrected or excluded from calculating the background mean. If
25 no specific error is found, the measurements must be retained in the data.

26 A statistically significant exceedance over background (baseline) levels only indicates that the new
27 measurement in a particular monitoring well for a particular constituent is inconsistent with chance
28 expectations based on the available sample of background (baseline) measurements. Any statistical result
29 must be supported by other information to determine if a waste disposal facility has impacted
30 groundwater (ASTM 1 996).

31 5.5.4.7.2 Results

32 Sampling and analysis results are reviewed at least semiannually (i.e.. after each sampling event) and are
33 available in HEIS. The DOE will submit results of statistical evaluations to Ecology.

34 5.5.5 Compliance Monitoring Program

35 A compliance monitoring program that satisfies requirements set forth in IWAG' 173-303-645(10) will be
36 established for the IiDF if detection-level monitoring reveals statistically significant evidence of dangerous
37 waste contamination from sources within the regulated unit. If compliance monitoring is required,. DOE
38 will submiut a revised monitoring plan to Ecology specifying dangerous constituents to be monitored,
39 sampling and analysis protocols, statistical evaluation methods, etc. In the compliance monitoring
40 program, the dangerous constituents or parameters will be compared to concentration limits specified in
41 the facility permit as discussed in WAG V/7-303-645(5) during the compliance period.

42 The RCRA regulations [WAG 17~3-303-645(9)(g)] state that if a statistical exceedance occurs in a
43 downgradient well, the entire network imumediately must be resampled and analyzed for the constituents
44 in Appendix IX of 40) CFR 264. This sampling would be conducted in parallel with a required permit
45 modification. Appendix IX is an extensive list including a wide variety of volatile and semnivolatile
46 organic compounds and trace metals. It is prudent to narrow the analyte list to the specific exceedance
47 event; e.g., if the exceeding contaminant is total organic halides, the project would analyze for the
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1 halogenated hydrocarbons most likely to be present in the area. Results of the resampling will formn the
2basis for returning to detection monitoring or designing a compliance monitoring program.

3 5.5.6 Corrective Action Program

4 If, at a point of compliance (a well), dangerous constituents of concemn are measured in the groundwater
5 at concentrations that exceed the applicable groundwater concentration limit. Ecolo gy must be notified in
6 7 days.. and an application to modify the permit to include a corrective action plan must be sent to

7Ecology within 90 days or within the time agreed to by Ecology. A description of the groundwater
8 monitoring plan. includinga all additional corrective actions that are appropriate for a corrective action
9 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 IOF 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 ODF Site
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Figure 5.7. Concentration versus Time for Nitrate in Wells 299-E24-7 and 299-E24-1 8
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Figure 5.8. Sequence for Installation of Downgradient Monitoring Wells at the IDE
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4 Areas in black are areas from which leaks will not be detected with the array of monitoring wells shown.
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7 C. Area used for disposal and associated monitoring wells for construction phase 111.
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Table 5. 1. Water Levels in Groundwater Wells in the Vicinity of the JDF Site

Well Measure date DTW Ma WT elev Mb Ref elev m'
299-E13-10 03/14/02 101.7 122.5 226.31

299-E17-12 03/14/02 100.0 121.1 221.09

299-E17-13 04/12/01 97.7 122.6 220.34

299-E17-17 04/12/99 97.8 122.8 220.54

299-E17-18 10/03/02 98.5 122.3 220.76

299-E17-20 04/09/97 97.1 123.2 220.33

299-E17-21 04/23/98 100.4 122.7 224.26

299-E17-22 05/20/02 { 98.1 122.5 220.59

299-E17-23 05/20/02 { 101.6 122.2 223.84
299-E17-25 05/21/02983167250

299-E18-1 03/14/02 98.2 j 122.4 220.65

L299-E18-3 06/27/96 97.8 123.4 221.20

299-E 18-4 06/27/96 97.7 1 123.4 221.05

299-E19-1 03/22/88 100.4 124.9 f 225.26

299-E23-1 03/14/02 96.0 1 122.4 218.39

299-E23-2 12/20/94 97.2 123.5 220.77

299-E24-4 08/10/98 90.6 122.9 213.47

299-E24-7 06/11/97 96.2 123.2 219.34

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 98.0 122.3 220.35

299-E24-21 03/22/01 95.4 122.6 217.85

aDTW = depth to water
bWT elev = elevation of water table (meters above mean sea level)

3 C Ref elev = reference elevation (meters above mean sea level, North American Vertical Datum 88

4 reference), generally top of well casing.

5 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)_____________________

6
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Table 5.3. Expected Behavior of Selected Regulated Constituents/Materials for the IDE

Constituent/material Exparedcte Expected mobility' (Kd) Comments

Organics_____________________

Acetonitrile N/A High (0.16) Miscible with water (Howard Volume IV,
________________________________1993)

Carbon tetrachloride N/A High (0.60); 0.29 Moderately soluble in water (805 mg/L)
(DOEIRL-93 -99) (Howard, Volume 11,1990)

Creosote2 N/A High (0.03 to 0.06)' Relatively low solubility in water.
Naphthalene solubility in water (31.7 mg/L
[Howard, Volume 1, 1989]). Antnracene

I solubil ity in water (0.03 to 0.5 mg/L[Mackay

________________________________e: a], Volume 1I, 1992])

Dioxane N/A High (0.01) Miscible witni water (Howaro, 1Volume ,
_________________ _________________________________ 1990)

Ethylene givcol N/A UnKnown' i sciole witn water (Howarc, IVolume 11,
________________ _______________________________190901

Naphtnaiene Moderate (4 to 10); 1.4 Soaringly soiubie in water (--.7 mg/-

________________ (DaE/-5-9 [Howard, Voiume 1, 1989]).
Polychiorinated N/A Low (20 to 100); 440 to I LOW solubility in water. 0.01 to 1 mg/L as
biphenyls 2,300 (Q/-S9) Alociors (Mackav etl aL 1952); 0.27 to 1.45

________________ ______________________________ m/' (WHC-SD-EN-Ti-201)

Tetrachioroetnylene N/A HigIn (2. 1); 0. 22 1M'Vocerately soiubie in water (1,503 mg/ 1

_________D__ 0__F__E____ i Howard, Volume VII 0
Toluene N/A iHign (e.371 to 8-;8 C.18 M~oderateiv soiubie in water '3725 mg/L)

______________(22- '3 P 9 ) f Howard, Volume i1 190

Tricnioroeinviene N/A High (1-.0); 0. 1 toc 1. 0 NMocerately soiubile in water (1.100 mg/.;'
(WHC-SC-EN-TI-201); 0.11 (Howard, Volume 11, 1990)

______________________ I(DOE/R 09)_______________________

Vinyl chloride N/A High (0.004); 0.056 TModerately soluble in water (2,763 mg/L)
_________________J(DOE/RL-9S-99) -(Howard, Volume 1, 1989)

Inorganics ____________________________________________

Antimony Cation (5K2 ) jModerate (0 to 40, best Moderately soluble (best estimate):
estimate: 20 1,000 mg/L (DOE/RL-93-99)

Arsenic Anion (ASO 4 - High , 0 Moderately soluble (best estimate):
____________________(DOE/RL-93-99) 1 1,000 mg/L (21O /R'L-93-99)

Barium Cation (Ba'2 ) Moderate, 20 to 200 best Low solubility (best estimate): 1 mg/L
estimate: 50 (DO / RL-93-99)

____________________(2 _______(DE/ R' 39

Beryllium Cation (Be") Moderate, 15 to 200, best Solubility unknown. Best estimate: 1 mg/L
estimate: 20

____________(DOE E/[L -G,- )

Cadmium Cation (Cd&4  Moderate, 15 to 30, best Sparingly soluble. Best estimate: 25 mg/L
estimate: 23 (DOE/RL-93- 99)

___________________I _________ 10/Ri -93-99)

Chromium jAnion (Cr0 4 ) High (0.0 to 1.02 Low solubility: 0.5 to 10 mg/L
[0NN-133 95); 0.001 (H-CE-I21

_______________ I __________ WHC-SC-EN-T-201)
Lead Cation (Pb'2  Low (1,330 to 469,000 LOW solubility: 287 uig/L in Hanford Site

____________DNN! -1 3895j) groundwater (PNL-9791)

MeruryCation (Hg"2 ) Moderate, best estimate: S olubility unknown. Best estimate: 1 mg/U

_____________30 (2-0-nI/R -3] -99) (21OE'R--93-09)
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Table 5.3. Expected Behavior of Selected Regulated Constituents/Materials for the IDF

Constituent/material charedcte Expected mobility1I (Kd) Comments

Nickel Cation (NV i) Low (48 to 337 Low solubility: 1.9 mg/L in Hanford Site
Ni (OH) 2  [PNNL-13895) groundwater (PNL-9791)
NiCO3  _________________

Selenium Anion (SeO 4 -") 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-93-99) ______________________

I N/A = Not applicable

2 Uniess cited in the column, Kd (partition coefficient) values were calcuated from Koc (normalized soro' tion
3 coefficient) values obtained from either the Handbook of Environmental Fate and Exposure Data for Organic
4 Chemicals series (Volumes -WV) (P.H. Howard, ed) or the Illustrated Handbook of Physical-Chemical Properties and
5 Environmental Fate for Organic Chemicals series [Mackay et al. 1992a, 1992b]. For all organics (except carbon
6 tetrachloride), the calculation assumes an organic carbon content for Hanford Site soil of 1.0%. The value of

'7 organic carbon assumed is conservative recognizing tnat the organic carbon content of most Hanford Site soil falls
8i considerably below this value. However, applying this level of conservatism also recognizes that mineral-driven
9 sorption likely plays a roie in organic constituent mobility for Hanford Site soils with organic carbon content at or

10 below 0.1% (PNNL-_:13560). A calculation of a Kd value using acetonitrile as an example is as follows. The literature
I11 estimated value of K., for acetonitrile is 16 (Howard 1993).

12 K3 = f0 X K., where f0)z= the mass fraction of organic carbon in the soi!.

13 K, (acetonitrile) = 0.01 X 16 = 0.16.

14 -,Creosote is a coal tar distillate containing high quantities of naphthalene and anthracene (Lewis, RiJ., Sr. 1993).

15 3Because creosote is predominately a mixture of naphthalene and anthracene (footnote 2), assumed K., values for
16 naphthalene (Howard 1989) and anthracene (Mackay et al., Volume 11) in calculating a Kd range for creosote.

17 4This constituent has a low octanol/water partition coefficient indicating that its adsorption to soil would be low
18 (Howard, Volume 11, 1990)
19
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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 3(ug/L)

Trace Metals:
SW 846, Method 6010 or 0.18 -44.82

SW 846, Method 6020 or 0.042-8.S
EPA/600/R-94/111, Method 200.8 .05-50
Arsenic:
SW 846, Method 6010 or 50
SW 846, Method 6020 or 2
EPA/630/P-94/111, Method 200.8 0. 4.
Ca cmi urn:
SW 846, Method 6010 or -

SW 846. Metnod 6020 o,
E ,/6 I 0/ - Me-rtnocd 200.E

C nronmi u m:
ISW S46, Metnod 6010 or 4:
SW 846, Method 6020 or I.S9-3.

EPA/600/R-94/1 11. Method 200.8 0.5
MetalsLed

SW 846, Metnod 6010 o-

SW/% 846, Mvetnod 6020 o- .9
6P '0'9~4 [Ai ethcc 2-00,.S

S\A 546. Methodl 6020 o-.9
SW F,46 Metniod 7470 o: C.1

IEPA/600,/R-94/111, Method 200.8 0.05
Selenium:

SW 846, Method 6010 or 30
SW 846, Method 6020 or

EPA/600/R-94/111, Metnod 200.8 0.30
Thallium:
SW 846, Method 6010 or 32
SW 846, Method 6020 or 0.6

__________________EPA/600/R-94/111, Metnod 200.8 0.10

SW 846, Method 8041 or Not available
Semi-Volatile Organics SW 846, Method 8040 2.0- 3.72

__________________SW 846, Method 8270 0.24-S502

Pesticides/Polychlorinated SW 846, Method 8081 (Pesticides) 0.0034 -1.9-
Biphenyls SW 846, Method 8082 (PCBs) I0.14-0,49'

Herbcids _______________________________ .05~82
Herbicides _________ SW 846, Method 8151.058
Volatile Organic Compounds SW 846, Method 8260 lVOAs .04-1002
Dioxins ISW 846, Method 8290 .00000067- 000005-
General Chemistry Cyanide:

SW 846, Method 9012 or 2.0-2.4
Stanoard 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 1 Method Detection Limit 3(ug/L)

AlkalinityEPA-600/4-79-020, Method 310.1 & 310.2,4
Standard Methods 2320 850 -2500~

AnosEPA-600/R-93-100, Method 300.0 5.1-4430 2

pHCompany specific Not applicable
Specific conductance EPA-600/R-93-100, Method 120.1 Not applicable

1 1 Changes to the Analytical Methods require prior approval per WAC 173-303-830, Appendix 1, C.2.
2 2 Detection limit varies according to specific compound. The range of method detection limits for all compounds
3 detected by the specific analytical method is given.
4 3 Method detection limits are based on historical values reported by the analytical laboratories, where available.

MDLs may vary by laboratory and are updated periodically.
6 4 This MDL is based on Method 310.1., which was used Dreviously. No technical difference is found

7 between Method 310.1 and SM 2320, except the SM covers more information on the principles of the method.

2 5.6 REFERENCES

9 Public Laws

1(1 42 Usc 2011 et seq. (1954). Atomic Energv.4ct of l9i4. As amended, Ch. 1073. 68 Stat.919; available
I1I online athntn: \vnrc. L-wreajn -ITV 00C-collc ctiols/ nare~n! s'aiff' sr0180, v Ii .9rO,fi I Tcli

12 42 Usc 6901 et seq. Resource Conser'ation and Recol'erl- Act of 19 76. as amended. Public Law 94-580.
13 90 Stat. 2795: available online at r:'w x.ncviwssisrrahj

14 Code of Federal Regulations

1541 ',6.~C3 (5.5.4. 1) Code of Federal Regulations. Title 40. Part 136. Whole Effluent Toxicity:
16 Guidelines Establishing Test Procedures for Chemical Analysis of Pollutants.

1 71 41) CFR 264, Code of Federal Regulations, Title 40. Part 264. Subpart F. Standards for O)wners Of

1 8 Hazardous Waste Treatment, Storage, and Disposal Facilities.

19 Washington Administrative Code

20o WAC 7303-645, Washington Administrative Code. Releases fr-om Regulated Units. Olympia.
21 Washington.

22 Others

2 3 ASTM. (1986). Annual Book of ASTM Standards. American Society for Testinga and Materials, West
24 Conshohocken, Pennsylvania;- available for purchase at lhttp:"xv-,Nww.astm.ortt_,bookstor-e/bos

25 BHI-01 103. (1999). Clastic Injection Dikes of the Pasco Basin and Vicinity, Rev. 0. Fecht. K.R.. Bechtel
26 Hanford, Inc., Richiland, Washington.

27 BNWL. (1974). BNWL-B-360. Selected Water Table Contour Maps and Well I-vdrograp hs for the
28 Han~ford Reservation, 1944 - 1973. Kipp. K.L. and Mudd, R.D.. Pacific Northwest Laboratories.
29 Richland, Washington.

30 DOE. (1988). DOE/RW-01 64. Repositoriy Location, Hanford Site, Washington, Vols. 1.2.3.4.5.6.7XQ
31 U.S. Department of Energy, Office of Civilian Radioactive Waste Management. Washington. D.C.

32 DOE-RL. (1993). DOE R-L-92-04. PUREX Sour-cAggregate Area Man~ageenitStudy Report.
33 U.S. Department of Energy, Richland Operations. Richland, 'Washington.

34 DOE-RL. (1994). DOE P1-93-99. Remedial Investigation and Feasibility Study- R eport for the
35 Environmental Restoration Disposal Facilityi, U.S. Department of Energy RIchad ahntn
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I Domenico, P. A. and G. A. Robbins. (1985). A New, Method of Contaminant Plumec Analy'sis.
2 Groundwater. Vol. 2.No. 4.

3 EPA. (1979). M~ethod, for -Chien7icalAnialvlsis off Water-andHWastes . EP,\-604-70-0N_0 as revised.
4 U.S. Environmental Protection Agency, Washington. D.C.

5EPA. (1986). S\V-846. Test Methods for Evaluating Solid Wastes:- PhYsical/Chemnical Methods.
6 3rd Edition, as amended. U.S. Environmental Protection Agency, Office of Solid Waste and
7 Emergency Response, 'Washingrton. D.C.

8 EPA. (20(06). FPA \Q.(9-4. Guidance on Systematic Planning Using the Data Qua/irv Objectives
9 Process, U.S. Environmental Protection Agency. Office of Environmental Information, WAashingion.

10 D.C.

I i Garber. M. S. and Koopmnan. F. C. (1 c)68). Wcthis,...csurin- aTerjc7 Levels ii- _'), 11 e1,. [i. S.
12 Georgical Suren C V:~_____~' -. L S. Gove:nmnri Pilli I ;:fie WashinLtn

13 D. C.

14 Gibbons.K. D. (1994). .,.71~-.,:.ohn W L& Sonls. e
15 on

16 Gilbert. PR. 0. (1987). -~cu i in~y a otand
17~ Reiold. New York.

18 lINE. (10909). R--\~~ . e. 0. hmmojn~li:Cd L.OW IC~istV Tatl;k [IC ste ent Data !Packa,,e.
!9 Nootar.. D. WV.. Fluo: Danicel Noridweos-. InLc. Ri:land. Washincton.

20 Howard-. L.-. d., (1989. -Ia611o ,0 0 ofE171iron7nta 1, a(te a17a .cxnoSurc Data 1'07 O!Vanic
21 Cemial~t .~in> ' 7,, iiw.Lewis Pubisnhers. (..ne ISe. Nil.

22 Howard'. P.H.. Ed. (I uc),) HVandhook oi lnviromne7770ial _-a[ an70 E::,oswc Data to- 0,-Lani§ Chueniuain:

23 ~ ~ L ___________ . _vns.. Lewis Publi.,ners. CheisoL. MI.

24 Howard. P.H.. Ed. (1993). Handbook of EnvironmentCIal Fate an~d Exposure Data/br Org-anic
2 5 Chem17icals: Volu 1> IS\ ern an hmiSiNm~e PH1. Howard. ed. Lewis Publishers.
26 Ann Arbor. MI.

27 LindseN. KA. (1996). The Miocene 'to Plioc'ene Rin .solIdFormn7atio an~d ..i ssociated Depos its ol the
2)8 A ncestral Coizun~hia River System. Sou1th-Cenn-al I 'ashiIWgton an~dNorth-central Oregon. Open File
29 Rcnor 06i->. WKashineton State Department Of Natural Resources. Division of Geolo~V and Earth
30 Resources. Olympia. Washington.

31 Mackay. D.. Shiu. W.Y.. and Ma. K.C. (1992). Ihiustated Handbook ot'Plrsical-Chemlical Properties
32 and E170ironmn2ental Fate fbr Organic Chemnicals. Volumre 1: Monoarornatic Hydrocarbons,
33 Chlorobenzenes. and PCB's. Lewis Publishers. Ann Arbor. MI.

3,4 MackaN. D.. Shiu. WY.and Ma. K.C. (1992). Illustrated Handbook of Phy' sical-Chemnical Properties
35 and Environm77ental Faeibr OrganU1iC Chemicals, Volurne If: Polvnucl ear Aromatic llvdrocarbons.
36 Polychlorinated Dioxins. and Dibenzofurans. Lewis Publishers. Ann Arbor. MI.

37 PNL. (1992). P1NL-PQ I . Estim~ation of the Release an~d Migr ation of.V~ickel Thrioug(h Soils anid
38 Groundwvater at the Hanfbrd Site 2]N-E-]12B Burial Ground. Rhioads. K.. Bjom-stad. B.N.. Lewis.
39 R.E.. Ted. S.S.. Cantrell. R... Seine. L.H.. Smoot. J.L. Kincaid. C.T.. and Wu"Lrstner, S.K.. Pacific
40 Northwest Laboratory. Richland. WVashinuton.

41 PN'NL. (1998). PVN -l Q'.Jmohili-cd Lowi-A etivite Waste Site Bor-ehole 299-El -2]. Reidel. S. P..
42 Reynolds. K.D.. and Horton. D.G. Pacific Noilmwest National Laboratory. Richland. Washineton.

43 PNNL. (1999). PiKNL- 22.Rev. 1. Geolosaic Data Package/lbr 200] ]nnnoilizedLoii- Ictiviti,
44 Waste PrbmacAsesmntReidel. S.P. and Horton. D.G.. Pacific Northwest National
45 Laboratory. Richland. Washinuton.
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I PNNL. (2000). PNNL-1226 I. Hvdrogeologv for the Suprabasalt Aquifer Svs tern, 200-East Area and
2 Vicinity, Hanford Site, Washington. Williams, B.A., Bj ornistad, B.N., Schalla, R.. and Webber, W.D.
3 Pacific Northwest National Laboratory, Richland, Washington.

4 PNNL. (2000). PNNL- 13400htg)://www .Inl.,,ov./iiain/liLbliications/external/ techni,-al rcports/PNINL-
5 1 3400.pdf. Groundwater Flow and Transport Calculations Supporting the Immobilized Low-
6 Activity Waste disposal Facility Peiformance Assessment. Bergeron, M.P. and Wurstner, S.K.,
7 Pacific Northwest National Laboratory, Richland, Washington.

8 PNNL. (2000). PNNL-13404. (1_of 2. 2 of2). Hanford Site Groundwater Monitoring for Fiscal Year
9 2009. Hartman, M.J., Morasch. L.F., Webber, W.D.. Pacific Northwest National Laboratory,

10 Richland, Washington.

I1I PNNL. (200 1). PNN L -1 360. Assessment Of Carbon Tetrachloride Groundwater Transport in Support
12 of the Han~ford Carbon Tetrachloride Innovative Technology Demonstration Program. Tr-uex. M.J.
13 Murray, C.J.. Cole, C.R.. Cameron. RTJ. Johnson. M.D., Skeen, R.S.. and Johnson. C.D. Pacific
14 Northwest National Laboratory., Richland, WAashington.

5 PNNL. (2001). PNNL-1 365:2. Geologic anid WireinieBor-ehole Summnary ~from the Secon~d ILA f'
16 Borehole (299-W?'4-21). Rei del, S.P.. H4orton . D.G.. and Val enta. M.M. Pacific Northwest National
1 7 Laboratory, Richland, W ashington.

18 PN\NL. (2002). PNNL-J 3805. Hanford Contaminant Disn'ibution Coefficient Database and User's
19 Guide. Cantrell, K.J.. Seine. R.J. and Last, GA'.. Pacific Northwest National Laboratory. Richlland.
20 'Washinaton.

21 PNNL. (2002). PN-NL-1402Q) Geologic and WTireline Summaries from Fiscal Y"ear 2002 ILA W
22 Boreholes. Reidel. S.P.. and Ho, A.M., Pacific Northwest National Laboratory. Richland,

23 ',AWashington.

24 PNNL. (2003). PNNTL-1 4187. (1 of 2. 2 of 2). Hanford Site Groundwater Mon07itoring for Fiscal Year
25 2002. Hartman. M.J., Morasch. L.F., and Webber, W.D.. Pacific Northwest National Laboratory.
26 Richland, Washington.

27 Reidel, S.P. and Fecht, K. R. (1994). Geologic Map of the Richland]1:100, 000 Quadrangle,
28 Washington. Washington Division of Geology and Earth Resources Open File Report 04-8.
29 Washington State Department of Natural Resources, Olympia, Washington.

30 RHO. (1981). RHO-BWI-ST-14. Chapter 3, Wanapum and Saddle Mountains Basalts of the Cold
31 Creek Svncline Area. Reidel, S.P.. and Fecht, KR. In, Subsuiface Geology of the Cold Creek
32 Svncline. Myers. C.W. and S.M. Price. editors, Rockwell Hanford Operations, Richland,
33 Washington.

34 RP fl-68 77. (2004). Integrated Disposal Facility Preoperational Monitoring Plan, Rev. 1. Horton. D.F..
35 Reidel, S.P., and Chien, Yi-Ju, Pacific Northwest National Laboratory for Bechtel Hanford, Inc..
36 Richland, Washington.

37 U. S. Geolog ical Survey. (1977). National Handbook ofReconmmended Methods for Water Data
38 Acquisition. Office of Water Data Coordination. Reston, Virginia. Available at
39 hp:"ususco.catr11

40 WHC. (1989). NNITIC-MR-000S.. Low4 -Level Burial GrounidsDatabase. Poremba. B.E.. Westinghouse
41 Hanford Company, Richland, Washington.

42 WHC. (1992). WHC-MlR-0391. (1992). Field Trip Guide to the Hanlford Site. Reidel, S.P., Lindsey.
43 K.A., and Fecht, K.R., Westinghouse Hanford Company. Richland. Washington.

44 W HC. (1993). WI C-SD- EN -T -201. Scr-eening Peifor-mance Assessm~ent/Risk Assessm~entfor- the
45 Proposed Environment Restoration Disposal Facility ('ERDF). Westinghouse Hanford Company.
46 Richland, Washington.
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3 Washington.
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WA7 89000 8967, Part V, Closure Unit 26 216-A-10 Crib
Revision: 5, October 1, 2008

W ~ A SH IN G TO0 N S T A TE Dangerous Waste Permit Application
DE P AR T M E NT F

Was EC OL01G 1Y Part AForm
Date Received Reviewed by-. Date: 0 9 2 2 2 0 0 8

Month Day Year Approved by*- Date: 0 912 22 00 8

0 19 111 9 12 1010 18 Closed March 30, 2010
1, This form is submitted to: (place an "X" in the appropriate box)

S Request modification to a final status permit (commonly called a "Part B" permit)

S Request a change under interim status

Aly for a final status permit. This includes the application for the initial final status permit for a site or
for a permit renewal (i.e., a new permit to replace an expiring permit).

S Establish interim status because of the wastes newly regulated on: (Date)

List waste codes:

II. EPA/State ID Number

WIA 17 18 9 0 0018 1916 17

Ill. Name of Facility

US Department of Energy - Hanford Facility

IV. Facility Location (Physical address not P.O. Box or Route Number)
A. Street
825 Jadwin

City or Town State ZIP Code

Richiand WA 99352
County Code
(if known) County Name
0 10 15 1Benton

B. C. Geographic Location D. Facility Existence Date
Land Latitude (degrees, mins, secs) Longitude (degrees, mins, secs) Month Day Year

F Refer to TOPO Map (Section XV.) 0 13 0 12 1 19 4 3

V. Facility Mailing Address

Street or P.O. Box

P.O. Box 550

City or Town State ZIP Code

Richiandl WA 99352

ECY 030-31 Hanford (Rev. 3/5/04) Page I of 10
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Revision: 5, October 1, 2008

VI. 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.O. Box

P.O. Box 550

City or Town State ZIP Code

Richland W A 99352

VII. Facility Operator information

A. Name Phone Number
Department o cnergy Owner/Operator (509) 376-7395
CH2'M HILL Piarcau Rerneciatico Company Co-Operator for 2 oi--1 Crib~ (509) 376-0556'

Street or P.O. Box
P.O. Box 550
P.O. Box 1600'

City or Town State ZIP Code

Richland VV 093:z2

B. Operator Type F

C. Does the name in VIL.A reflect a proposed change in operator? i Yes ji _ No -. 7 '1ci. 10

If yes, provide the scheduled date for the change: Month Day Year

D. Is the name listed in VII.A. also the owner? If yes, skip to Section VIII.C. Yes Z No

Vill. Facility Owner Information

A. Name Phone Number (area code and number)

David A. Brockrman, Operator/ Facility-Property Owner (509) 376-7395

Street or P.O. Box

P.O. Box 550

City or Town State ZIP Code

Richland WA 99352

B. Owner Type F

C. Does the name in VIII.A reflect a proposed change in owner? Yes LjN o

5 6 2 2 1 Wate Teatmnt &Disp,,al9 2 Solid %%aste Managernent Proc-rarni

C. Third D. Fourth
s 4 ~Research & Devejovnient in the

5 4 1 7 T T FP h v ic a ! F n .:in e e r i In ,- & ,t e c ie n c e ,

ECY 030-31 laniford (Rev. 3/5/04) Page 2 of 10
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X. Other Environmental Permits (see instructions)
A. Permit Type B. Permit Number C. Description

Nature of Business (provide a brief description that includes both dangerous waste and non-dangerous
waste areas and activities)

The 216-A-10 Crib was a percolation unit designed for the disposal of liquid wastes by way of the soil
columrtn. 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 day. 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) Page 3 of 10
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EXAMPLE FOR COMPLETING ITEMS XII and XIII (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 gallonsthr.
Finally, a one-quarter acre area that is two meters deep will undergo in situ vitrification.

Section XII. Process Codes and Design Section XIII. Other Process Codes
_____ _______Capacities_____________ ____

B. Process Design B Process Design

Line A. Process caaiyProcess A.n Capacess Process D. Process
Number Codes f2. Unit of Total Nmer Process 2. Unit of Total Description

(enter code) 1. Amount Maue Nm r nt cd) 1. Amount Measure Number
(enter of Units (etrcd)(enter of Units
code) code)1in situ

X I S 012 1,600 G 002 X I T 04 700 C 001

X 2 T 0 320 E 001 ____ ___ ___ _____

X 3 T 0 4 J 700 C 001 ________ ___ _____

2 2
2 3iI_ _ _ _ _ _ _ __ _ T _ _ _1

6 6

7 7__ _ _ __ _ 1 _ _ _ _

10 1_ 10 1__ 1_ _

1 2 _ _ _ _ _ _ _ __ _ 1 2 1 1 _ _ _ _ _

1 3 1__ _ _ _ _ 13_ _

1 4 1_ i4J_ _

1 6 1____ 6___

1 7 1 7

1 8 1 8

1 19 _ _ 19_ __

2 0 2_ 0 I- _

2 2 2 2

2 13 2 3

24 24

25 V ___ ___ __~ 25J _ _ _ _

ECY 030-31 Hanford (Rev. 3/5/04) Page 4 of 10



WA7 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 per year of each of these two wastes, which will be neutralized in a tank. The other waste is corrosive and
ignitable and will 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

Nubr Waste No. Quantity of Measure (1) Process Codes (2) Process Description
Number Waste _____[if a code is not entered in D (1)]

X 1 DO0 02 400 P S 01 TO 0I

X 2 DO0 0 1 100 P S 0 2 T0 1

X 3 D 0 0 2 Included with above

ID 0 02 138,096,000 P D 8 0

2 _ _IL T_ _ _

4 _ _ _ _ _ _ _ _ _ _

5____ ___ -[ -- - -

10

I1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ECY 030-31 Hanford (Rev. 3/5/04) Page 5 of 10
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XV. Map
Attach to this application a topographic map of the area extending to at least 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. Include 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 1/4 mile of the facility property boundary. The instructions provide
additional information on meeting these requirements.

Topographic mar) is located in the Ecology Librarv

XVI. Facility Drawing
All existing facilities must include a scale drawing of the facility (refer to Instructions for more detail).

XVII. Photographs
All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures: existing
storage, treatment, recycling, and disposal areas; and sites of future storage, treatment, recycling, or disposal areas (refer to
Instructions for more detail).

XVIII. Certifications

I 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
those persons directly responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing violations.
Operator S Sig qzlzpure Date Signed I
Name and 0 1:c;a! T::i e (tyne o, nnt.
Davi- 51 bockrn. Mlana ci eri

Richland COerations Office

Co-Operator* Signature Date Signed
Name and Official Title (type or print)

John G. Lehew. III
President and Chief Executive Officer
CH2MI HILL Plateau Remnediation Company,

Co-Operator - Adoress and Telephone Number*

P.O. Box 1600
Richland, WA 99352
(509) 376-0556

Facility-Property Owner Sg eDate Signed
Name and Official Title (type or print) S g
David A. Brocknian. Niana-er
L:S. Departinent of EnergyV
Richland Operation,; Office -

ECY 030-31 Hanford (Rev. 3/5/04) Page 6 of '10
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Comments

In Section V~II. Facility Operator Information, there is no change to DOE as the Facility Owner/ Operator; onlv 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
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