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1 PART Ill, 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. 

8 111.4.A COMPLIANCE WITH UNIT SPECIFIC PERMIT CONDITIONS 

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

13 In the event that the Part III-Unit-Specific Conditions for Operating Unit 4, 242-A Evaporator conflict 
14 with the Part I-Standard Conditions and/or Part II-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 

18 

19 

20 

21 

22 

23 
24 

25 

26 

27 

28 
29 

30 

31 
32 
33 

Chapter 1.0 

Chapter 2.0 

Chapter 3.0 

Chapter 4.0 

Appendix 4B 

Chapter 5.0 

Chapter 6.0 

Chapter 7.0 

Chapter 8.0 

Chapter 11.0 

Chapter 12.0 

111.4.B 

III.4.B. l 

Part A Form, dated October 1, 2008 

Unit Description, dated August 2004 

Waste Analysis Plan, dated September 30, 2007 

Process Information, dated June 30, 2010 

Tank Integrity Assessment, dated December 31 , 2002 

Groundwater Monitoring, dated (not applicable) 

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

Contingency Plan, dated June 30, 2010 

Personnel Training, dated June 30, 2010 

Closure and Post Closure Requirements, dated December 31 , 2005 

Reporting and Recordkeeping (refer to Permit Attachment 33, Table 12.1, Reports and 
Records) 

COMPLIANCE WITH UNIT-SPECIFIC PERMIT CONDITIONS 

Portions of Permit Attachment 4 (DOE/RL-94-02) that are not made enforceable by 
inclusion in the applicability matrix for that document are not made enforceable by 
reference in this document. 
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1 Chapter 4.0 Process Information 
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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 from 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: 

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

13 • A dilute aqueous waste stream (process condensate) containing the volatile components, primarily 
l 4 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 
1 7_ transferred to the LERF 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 System 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-1, also called the evaporator vessel, and the condensate collection tank, 
23 C-100, meet the definition of a tank in WAC 173-303-040. 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, 241 -AW-102 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 beat 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-1 ) that 
36 typically is maintained at an absolute pressure of 5 .3 to l 0. 7 kilopascals. Under this reduced pressure, a 
3 7 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 briefresidence 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-1 ). 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, is not exceeded. A portion of the slurry is removed from the upper 
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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-100. Steam jets are used to create a vacuum 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 atmosphere. 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 quantities of inorganic 
11 materials and radionuclides. The process condensate is pumped from tank C-100 through an encased 
12 underground pipeline (pipe-within-a-pipe) to the LERF. 

13 During a campaign, the evaporation process is continuous with typical feed flow rates of 260 to 450 liters 
14 per minute, process condensate flow rates of 150 to 230 liters per minute, and slurry flow rates of 110 to 
15 230 liters per minute. The evaporator process is shutdown when the desired endpoint concentration of the 
16 slurry is met. Endpoints are established at the beginning of the campaign, based on the target specific 
17 gravity of the waste, or allowable waste volume reduction (WVR) and defined operating limits. If the 
18 evaporation rate cannot achieve the desired endpoint, slurry in the DST System serving as the slurry 
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 shutdown, emptied, flushed with raw 
21 water, and placed in a safe standby mode. 

22 Other discharges during 242-A Evaporator processing include condensate from the steam used to heat the 
23 waste and cooling water used to condense the vapors. The 242-A Evaporator is designed to prevent 
24 contamination of these streams. The fluids on the uncontaminated side of the heat exchangers are 
25 maintained at a higher pressure than the waste stream so that uncontaminated fluid migrates toward the 
26 contaminated waste if a leak were to occur. The steam condensate and the cooling water are monitored 
27 continuously for radiation, pH, conductivity, and discharged to TEDF as long as none of the discharge 
28 limits are exceeded. The steam 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 WAC 173-303. 

31 The 242-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 are 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 

36 This section discusses information associated with design requirements , integrity assessments, and any 
3 7 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 (IAR) (Appendix 4B): 

41 • 
42 

43 • 

44 • 

45 • 

46 • 

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

Design standards used in construction, including references 

Waste characteristics 

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

Corrosion protection 

4.2 



Class 1 Modification: 
Quarter Ending 6/30/10 

1 • Seismic design basis evaluation 

WA7890008967 , Part 111 , Operating Unit 4 
242-A Evaporator 

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 ofa 3-inch carrier pipe within a 

10 6-inch outer containment pipeline. Flow through the pump is controlled through a valve at flow rates 
11 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 minimum 1.2-meter depth for freeze protection, until the pipeline emerges at the LERF 
14 catch basin, at the comer 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 containment, 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-1) and Ancillary Equipment 

19 The following sections describe the vapor-liquid separator (C-A-1) and ancillary equipment. 

20 Waste Feed System. Feed to the 242-A Evaporator is supplied via a pump located in the 
21 241-A W-102 feed tank. The feed pump transfers the waste to the 242-A Evaporator through a 3-inch 
22 diameter 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 (SAMP-F-1 ) 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-1) 
28 • Vapor-liquid separator (C-A-1) 
29 • Recirculation pump (P-B-1) 
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 of304L 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 
3 7 and to prevent tube damage from water droplets that may be present in the steam. 

38 Vapor-Liquid Separator (C-A-1). 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 deentrainment pads and vessel 
2 walls. Both sections of the vapor-liquid separator are constructed of0.95-centimeter-thick stainless steel. 

3 Operating parameters in the vapor-liquid separator are monitored to provide an indication of process 
4 problems such as slurry foaming, deentrainer flooding, or excessive 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 
11 acceptance criteria before transfer to the DST System. Antifoam solution is added (at very low flow rates 
12 - approximately 0.04 to 0.4 liters per minute) to the vessel to prevent foaming. The antifoam solution is a 
13 noncorrosive, nonregulated silicone-based solution that is compatible with the evaporator components. 

14 Recirculation Pump. The stainless steel recirculation pump (P-B-1), is constructed as part of the 
15 recirculation loop to the reboiler. The 28-inch diameter axial flow pump has 60,900 liters per minute 
16 output. The recirculation pump 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 recirculation pump is equipped with shaft seals with high-pressure recycled process condensate ( or 
21 water) introduced between the seals to prevent the waste solution from leaking out of the system. Seal 
22 water pressure and flow are monitored and controlled to shut down the recirculation pump if conditions 
23 are not adequate to prevent waste liquid from migrating into the seal water. The used seal water is routed 
24 to the feed tank. 

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 underground 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 system 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 pump (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 slurry 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 pump (P-B-2) is shutdown if any of the 
38 following occur: 

39 • Excessive pressure is detected in the slurry lines to 241 -A W Tank Farm 
40 • A leak is detected in the slurry transfer lines secondary containment 
41 • A leak is detected in the 241-AW Tank Farm 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 underground 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 
1 0 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-100) 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 diagram showing the major components of the process condensate system. The following major 
16 components make up the process condensate system: 

1 7 • Vacuum condenser system 
18 • Condensate collection tank (C-100) 
19 • Process condensate pump (P-C-100) 
20 • Condensate filters (F-C-1, F-C-2, and F-C-3) 
21 • Process condensate radiation monitoring, sampling system and diversion system (RC3) 
22 • Seal pot 
23 • Process condensate recycle system 
24 • Vessel Vent System 

25 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 
27 collection tank (C-100). The vacuum condenser system consists of the following major components: 

28 • Primary condenser (E-C-1) 
29 • Intercondenser (E-C-2) 
30 • Aftercondenser (E-C-3) 
31 • Steam jet ejectors (J-ECl -1 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 E-C-1 condenser where the majority of the condensation takes place. 
36 Noncondensed vapors ex.it to the intercondenser (E-C-2) while the condensed vapors (process condensate) 
37 drain to the condensate collection tank (C-100). Cooling water passes through the cooling tubes and exits 
38 to TEDF. 

39 The carbon steel condenser shell measures approximately 5.3 meters (1 7.4 feet) long and has a 2.2-meter 
40 (7.2 feet) inside diameter. The condenser consists of2,950 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 E-C-1 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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1 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 exchanger contains 144 tubes that are 1. 7 meters (5.6 feet) long with a 1.9-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-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 diameter. This heat exchanger contains 45 tubes that are 1.8 meters (5.9 feet) long with a 1.9-
11 centimeter (0. 75 inches) outside diameter. 

12 Steam Jet Ejectors . The vacuum that draws the vapors from C-A-1 into the condensers is created by a 
13 two-stage steam jet ejector system. The first-stage jet ejector (J-ECl -1) maintains a vacuum on the 
14 primary condenser, which in turn creates a vacuum on the vapor-liquid separator. The ejector consists of 
15 a steam jet, pressure controller, and air bleed-in valve. Steam and noncondensed vapors from the primary 
16 condenser are ejected from J-ECl -1 into the intercondenser. The desired vacuum is obtained by 
1 7 controliing steam pressure and bleeding ambient air as necessary into the vapor header through an air 
18 intake filter. The second-stage jet ejector (J-EC2- l) creates the vacuum that moves vapors from the 
19 intercondenser through the after condenser. 

20 Condensate Collection Tank (C-100). Process condensate from the primary condenser, intercondenser, 
21 after condenser, and the vessel ventilation system drain to the condensate collection tank (C-100). The 
22 tank is 4.3 meters in diameter, 5.8 meters high, and is constructed of0.79-centimeter (0.31 inches)-thick 
23 stainless steel. The tank has a maximum design capacity of 67,400 liters (17,805 gallons). Normal 
24 operating volume is approximately 50 percent of the tank capacity. A carbon steel base supports the tank. 
25 An agitator is installed but not used. 

26 In the event of a tank overflow, the solution is routed through an overflow line to the drain system, which 
27 returns waste to the feed tank (241 -A W-102). Overflow occurs when the volume exceeds about 
28 60,600 liters. The overflow line is equipped with a liquid filled trap to isolate the drain system from the 
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 small amounts of immiscible organics 
32 with the condensed waste. If detected, the organic layer is removed by overflowing tank C-100 back to 
33 the feed tank 241 -A W-102 . The liquid level in the tank is controlled well above the discharge pump 
34 intake point and a controlled overflow is conducted upon completion of each processing cycle (campaign) 
35 to ensure that an organic layer does not accumulate and cannot be pumped to LERF. 

36 Process Condensate Pump. A pump (P-C-100) moves the process condensate from tank C-100 through 
37 the condensate filter to LERF. The process condensate pump is a centrifugal pump constructed of 
38 316 stainless steel. 

39 Condensate Filters. After leaving the condensate collection tank, the process condensate is filtered to 
40 remove solids. The primary condensate filter (F-C-1) has a welded steel housing. A second filter system 
41 (F-C-3), installed downstream is also used to filter the process condensate. This system has duplex in-
42 line fi lters 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 transferred to LERF is monitored continuously for radiation. If radiation levels exceed established limits, 
46 an alarm is received and interlocks immediately divert the stream back to the condensate collection tank 
47 (or the feed tank) and shut off the process condensate pump. 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-100 is recycled for use as decontamination solution for the deentrainment pad sprays and seal water for 
8 the recirculation pump (P-B-1) and slurry pump (P-B-2). Use of process condensate instead ofraw 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 
11 2-inch (5.1 centimeters) diameter carbon steel line, stainless steel centrifugal pump (P-C106), and filters 
12 (F-C-5 and F-C-6) supply process condensate from tank C-100 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 

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

1 7 • The standards used during design and construction of the 242-A Evaporator and the adequacy of 
18 those standards 

19 • 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 integrity 

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 containment 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 performed provide assurance that the 242-A Evaporator tank system 
29 has adequate 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-100 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, 
3 7 qualified, registered professional engineer attesting to the integrity of the piping system is included in 
38 Integrity Assessment Report for the 242-A Evaporator/LERF Waste Transfer Piping, Project WJOS 
39 (WHC 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 IQRPE or as required for system 
42 repairs and upgrades. All integrity assessments will be conducted in accordance with WAC 173-303-640. 
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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 performing leak tests. 

4 4.1.6 Secondary Containment and Release Detection for Tank Systems 

5 This section describes the design and operation of secondary containment 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-100 (Vitro 1974) 
9 was used during preparation, design, and construction of the tank and secondary containment systems. 

10 The integrity assessment report details bow the construction specification relates to the national codes and 
11 standards. 

12 Constructing the building and vessels per this specification ensures that foundations are capable of 
13 supporting tank and secondary containment systems and that uneven settling and failures from pressure 
14 gradients do not occur. The integrity assessment report (Appendix 4B) states that the 242-A Evaporator 
15 has adequate design, sufficient structural strength, and sufficient compatibility with the wastes to not 
16 collapse, rupture, or fail during service loads associated with normal operations and that the building 
17 structure was designed and constructed to withstand a design basis earthquake" . 

18 The integrity assessment report (Appendix 4B) describes the building and secondary containment system. 
19 This system is designed to ensure any release is detected within 24 hours. The secondary containment 
20 system also is designed to contain 100 percent of the maximum operating capacity of the vapor-liquid 
21 separator/reboiler loop, and the drain systems are sloped to allow collection of solution and have 
22 sufficient capacity to drain this volume in less than the required 24 hours. 

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

26 4.1 .6.2 242-A Building Secondary Containment 

27 The 242-A Building serves as a secondary containment vault for the vapor-liquid separator (C-A-1), 
28 condensate collection tank (C-100), 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 preformed filler conforming to the standards of the 
31 American Society of Testing and Materials. Joint filler is sealed with a polysulfide sealant per the 
32 requirements oftbe construction specifications (Vitro 1974). 

3 3 Before restart in 1994, a new acrylic special protective coating was applied to the concrete in the pump, 
34 evaporator, and condenser rooms. The coating meets the requirements of the construction specifications 
35 (Vitro 1974), including resistance to very high radiations doses, temperatures of 770 C, and spills of 
36 25 percent caustic solution. 

3 7 The following six rooms contain equipment used to process or store*rnixed waste: 

3 8 • Pump room 
39 • Evaporator room 
40 • Condenser room 
41 • Ion exchange room 
42 • Load out room* (used for temporary storage of mixed waste) 
43 • Hot equipment storage room. 
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2 The pump room secondary containment 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 pump room 
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-1), 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-centirneter (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 schematic 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 • Hot 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 10-inch secondary containment overflow line is provided for draining large volumes of solution should 
20 a catastropruc tank failure occur. Because the overflow line provides a direct path between the air space 
21 of tank 241-A W-102 and the pump room, a minimum level of water must be maintained in the sump to 
22 prevent cross ventilation. A leak into the pump room sump would be detected by a rise in the sump level. 
23 Instrumentation provided alarms 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 241-A W-102 via the 10-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 0.5 1-meter-thick reinforced concrete. The evaporator room contains the 
32 vapor-liquid separator vessel (C-A-1), 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 -A W-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 
3 8 recirculation loop in the event of a catastropruc 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-truck reinforced concrete. The 
42 secondary containment floor is 0.51 -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-A W-102. Leaks in the condenser room are detected by the following: 
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1 • 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 equipment storage rooms secondary containment walls are 0.30- to 0.56-meter 
8 (0.98- to 1.84-feet) thick reinforced concrete. The secondary containment floors are 0.15-meter (0.49-
9 feet) thick reinforced concrete. The room contains two recirculation lines and samplers used to sample 

10 the feed and slurry streams. The lines and samplers are located in a shielded enclosure adjacent to the 
11 pump room wall. 

12 The load out and hot equipment storage room contains two sumps: the drain sump and decontamination 
13 sump. The sumps are 0.91 meter in diameter, about 1.2 meters deep, and lined with stainless steel. Both 
14 sumps drain via a 3-inch drain line to the pump room sump described in Section 4.1.6.2.1 . The sumps, 
15 floor, and walls of the load out and hot equipment storage room up to an elevation of 3 .8 meters are 
16 painted with a special protective coating. 

1 7 Leaks in the sampler piping, flow into two drains in the sample enclosure, which drain via a 2-inch line to 
18 the decontamination sump, which drains to the pump room sump ( described in 4.1.6 .2.1 ). Leak detectors 
19 in the sampler enclosures or a rise in the pump room sump level detects leaks in the sampler piping. 

20 4.1 .6.2.5 242-A Building Drain Lines 

21 Figure 4.6 provides a simplified process flow schematic of sources routed to the 242-A Building drain 
22 lines. The 242-A TSD unit boundary includes these lines up until they exit the 242-A Building. At this 
23 point, the lines are considered DST system components. Four lines serve to drain the 242-A Building and 
24 equipment to feed tank 241-A W -102: 

25 • Pump room sump drain line (DR-334) : a 10-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-335): a 10-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 sump drain line (DR-334) which drains to 241-AW-102. 

33 The four lines are sloped to drain about 170 meters to feed tank 241-AW-102 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. 

3 7 The drain lines are connected to a cathodic protection system to prevent external corrosion from contact 
38 with the soil. The cathodic protection system consists of: 

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

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

41 • Return wiring 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 
43 system are checked annually to verify 0.85 volt is maintained on the system, 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 DOE/RL-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-167, and SL-168 refer to 
11 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 
1 7 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 grade about 120 meters from pump pit 
19 241 -A W-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 encasements 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 -A W-02E) can be opened to drain solution from the encasement pipe into the pit, which 
24 drains to feed tank 241-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-167, for transfer to 
27 valve pit 241 -AW-B (standard configuration), or SL-168 for transfer to valve pit 241-AW-A (alternate 
28 configuration). Slurry 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 B3 l .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 LERF (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 nsers. Each sensor element employs a conductivity sensor, which provides a signal to the 
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1 242-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 Monitoring Control System. In addition, the zone of the sensor unit causing the general alarm can be 
5 determined using the leak detection-monitoring panel. Upon verification of a leak, the pump located in 
6 the 242-A Evaporator is shut down, stopping the flow 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-101) in the LERF catch basin (242AL-43), the shift manager is notified. The Shift 
11 Manger will direct shutdown of the aqueous waste through the PC-5000 transfer line. 

12 4.1.6.4 Additional Requirements for Specific Types of Systems 

13 Addressed in this section are additional requirements in WAC 173-303-640 for vault systems like the 
14 242-A Building to ensure neither buildup of ignitable vapors nor does infiltration of precipitation occur. 
15 This section also addresses secondary containment for ancillary equipment and piping associated with the 
16 tank systems. 

17 4.1.6.4.1 Vault Systems 

18 The 242-A Building is a vault constructed partially below ground, providing secondary containment for 
19 the tank systems. The DST System waste processed at the 242-A Evaporator is designated ignitable and 
20 reactive because of the presence of nitrite and nitrate salts, which are considered oxidizers per 
21 49 CFR 173. Because of their low volatility, these compounds are unlikely to be present in the vapor 
22 phase of the tank systems at the 242-A Evaporator. However, to prevent the spread of contamination, the 
23 vapor-liquid separator (C-A-1) is ventilated and maintained at lower air pressure than the building air 
24 space. This ensures air leakage is from uncontaminated building air space into the tank vapor space. 
25 Vapors from the vapor-liquid separator flow to the vacuum condenser system described in Section 4.0. 

26 The condensate collection tank (C-100), collects process condensate that is not designated ignitable 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 

31 The 242-A Building provides secondary containment for ancillary equipment. Double containment is 
32 provided for the feed and slurry transfer lines between the 242-A Building and the AW Tank Farm by 
33 pipe-in-pipe arrangements. Therefore, all ancillary equipment has secondary containment and the daily 
34 inspection requirements in WAC 173-303-640(4)(£) 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 
3 7 the secondary containment system: 

38 Pump Room Sump. The pump room sump 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-102. Although the sump has a 0.63-centirneter (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 waste through secondary containment drain lines. 
44 These routine discharges include the following. 
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1 • Steam condensate, cooling water, and process condensate sample stations drain to the feed tank, 
2 241 -A W -102, through drain line DR-343. Total discharge is about 38 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. Ecology's response stated, "No 
11 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 regulation. 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 determine 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-1) and condensate collection tank (C-100). The MCS system manages 
30 liquid levels in the C-A-1 using an auto-cascade function that controls feed delivery to the C-A-1 vessel. 
31 The MCS system also manages liquid levels in the C-100 using an auto-cascade function to maintain the 
32 tank level at approximately SO-percent. The MCS has alarms that annunciate on high-liquid levels for 
33 both C-A-1 and C-100 to notify operators that actions must be taken to prevent overfilling of these 
34 vessels . 

35 An interlock is activated when high-liquid level in the vapor-liquid separator (C-A-1) is detected, 
36 automatically shutting down the feed transfer pump at feed tank 241 -A W-102, thereby preventing 
3 7 overfilling of the vessel and carryover of slurry into the process condensate system. The condensate 
38 collection tank (C-100) bas an overflow line that routes solution to feed tank 241-A W-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-1) and slurry 
42 pump (P-B-2) if a leak is detected. The recirculation pump (P-B-1) 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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2 A labeling upgrade was completed before restart in 1994 for tank C-100 to identify the waste contents and 
3 majorrisks associated with waste stored within the tank. Tank C-1 00 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-1) 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 systems; therefore, label visibility requirements are met. 

9 4.1.10 Air Emissions 

10 Tank systems that contain extremely hazardous waste, and is acutely toxic by inhalation must be designed 
11 to prevent the escape of such vapors. The DST System waste in the vapor-liquid separator, C-A-1 , is 
12 designated extremely hazardous waste; however, no determination has been performed to determine if the 
13 waste is acutely or chronically toxic. Most of the toxic compounds in the DST waste are not volatile, but 
14 because of the high radioactivity of the waste, controls are included to prevent or mitigate the release of 
15 tank vapors. The vapor-liquid separator is maintained under vacuum to ensure air leakage is from 
16 uncontaminated building air space into the tank vapor space. The boiling vapor in C-A-1 passes through 
17 deentrainment pads and sprays to prevent liquid and solid carryover into the vapor section of the tank. 
18 The vapor stream passes through three condensers that remove the con.den.sable components. The 
19 noncondensable vapors pass through HEP A filters before being discharged to the environment. 

20 4.1 .1 1 Management of Ignitable or Reactive Wastes in Tank Systems 

21 Although the DST System waste reprocessed at the 242-A Evaporator is designated ignitable because of 
22 the presence of oxidizers (nitrates and nitrites), the waste does not meet the definition of a combustible or 
23 flammable liquid given in National Fire Protection Association (NFPA) code number 30 (NFPA 1996). 
24 The buffer zone requirements in NFPA-30, which require tanks containing combustible or flammable 
25 solutions be a safe distance from each other and from public way, are not applicable. 

26 An analysis is performed on the DST System waste to be processed to verify the waste does not react 
27 exothermically at the elevated temperatures at the 242-A Evaporator. The waste analysis plan 
28 (Chapter 3.0) discusses waste acceptance requirements due to reactive waste designation. 

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 compatibility requirements. 

32 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 WAC 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 vents for the 
37 applicability of 40 CFR 264 Subpart AA. 

38 Waste processed at the 242-A Evaporator routinely contains greater than 10 parts per million organic 
39 concentrations; therefore, organic air emissions are subject to 40 CFR 264.1032, which requires organic 
40 emissions from all affected vents at the Hanford Facility be less than 1.4 kilograms per hour and 
41 2.8 megagrams per year, or control devices be installed to reduce organic emissions by 95%. 

42 The 242-A Evaporator has one process ventilation system that vents both the vapor-liquid 
43 separator (C-A-1 ) and the condensate collection tank (C-100). The vent lines from both tanks combine 
44 before entering an off-gas system consisting of a deentrainer, a prefilter/demister, HEPA filters and an 
45 exhaust fan. The vessel vent off-gas system is located on the third floor of the condenser room, with the 
46 exhaust stack extending horizontally through 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+06 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. 

8 Organic 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 
11 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 

17 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 
19 design 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 determine the organic 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 kilograms 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 given in Organic Emission 
28 Calculations for the 242-A Evaporator Vessel Vent System (WHC 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 fo r 
32 the 242-A Evaporator Vessel Vent System (WHC 1996). 

33 2. 
34 
35 

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

36 3. Determine the total amount of emission during the campaign by using operating time and a weighted 
3 7 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 using 
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 CFR 264, Subpart AA are less than the limits of 1.4 kilograms per hour and 2.8 megagrams per year. 
42 Records documenting total organic emissions 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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1 • Changes in the configuration or operation that affect the assumptions in the Organic Emission 
2 Calculations for the 242-A Evaporator Vessel Vent System (WHC 1996) 

3 • Annual operating time exceeds 182 days 

4 4.3 ENGINEERING DRAWINGS 

5 The drawings 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 

System Drawing Number Drawing Title 

Vapor-Liquid Separator H-2-98988 Sheet 1 P & ID Evaporator Recirc System 

Reboiler/Recirculation Line H-2-98988 Sheet 2 P & ID Evaporator Recirc System 

Slurry System H-2-98989 Sheet 1 P & ID Slurry System 

Condensate Collection Tank H-2-98990 Sheet 1 P & ID Process Condensate System 

Secondary Containment Drain System H-2-98995 Sheet 1 P & ID Drain System 

Secondary Containment Drain System H-2-98995 Sheet 2 P & ID Drain System 

Condensers H-2-98999 Sheet 1 P & ID Vacuum Condenser System 

Pump Room Sump H-2-99002 Sheet 1 P & ID Jet Gang Valve System 

Condensate Recycle System H-2-99003 Sheet 1 P & ID Filtered Raw Water System 

Process Condensate Line PC-5000 H-2-79604 Piping Plot for PC-5000 between 
242 A and the LERF fence line 

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

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

System Drawing Number Drawing Title 

242-A Building H-2-69277 Sheet 1 Structural Foundation Plan Sections & General 
Notes - Areas 1 & 2 

H-2-69278 Sheet 1 Structural Foundation Elevations & Details -
Areas 1 & 2 

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

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

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

Pump Room Sump H-2-69369 Sheet 1 Pump Room Sump Assembly & Details 
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Figure 4.3. 242-A Evaporator Slurry System 
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Figure 4.5. 242-A Evaporator Vacuum Condenser System 
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Figure 4.6. 242-A Evaporator Drain System 
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6.0 PROCEDURES TO PREVENT HAZARDS 

2 This chapter discusses security, inspection schedules, preparedness and prevention requirements, 
3 preventive procedures, structures, and equipment, and prevention ofreaction 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 bas been incorporated into this permit, 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 waiver of security procedures and equipment requirements is not requested for the 242-A Evaporator. 
14 Therefore, the waiver requirements outlined in WAC 173-303-3 l0(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 
18 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 

21 This section provides an overview 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 performed 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 preventive maintenance 
30 and calibration activities. 

31 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 II.O.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: 

3 7 • Condition of tanks and ancillary equipment 
3 8 • Condition of secondary containment 
39 • Evidence of leaks or overflows from tanks, piping, or transfer lines 
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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 242-A Evaporator is given in Tables 6.1 through 6.4. Examples 
10 of frequencies include: 

11 • Daily (at least every 24 hours) - visual inspections of tanks, piping and secondary containment. 

12 • Weekly (at least every 7 days) - visual inspections of personal protective equipment, exterior lighting, 
13 and posted warning signs. 

14 Monthly ( at least every 3 l days) - inspections of emergency sirens, fire extinguishers, safety showers, 
15 emergency lighting and the spill control kit. 

16 • Annually (at least every 365 days) - instrumentation calibrations, cathodic protection system testing, 
17 fire inspections. 

18 Leak detectors are functionally checked within 92 days of the start of a campaign and every 92 days 
19 thereafter until the campaign is over. The frequency of some alarm monitoring is continuous. This 
20 means an operator must be present in the control room to monitor alarm instruments that continuously 
21 check for conditions such as leaks and high sump levels. Continuous monitoring is only required when 
22 the 242-A Evaporator is processing waste 

23 6.2.2 Tank System Inspections and Corrective Actions 

24 This section discusses the inspections performed on the two tank systems at the 242-A Evaporator: the 
25 vapor liquid separator, C-A-1 , 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-1 , is equipped with instrumentation that alarms before the tank reaches a 
29 level where the tank could overflow or entrain liquid waste into the vacuum condenser system. The alarm 
30 annunciates in the control room allowing operating personnel to take immediate action to stop the vapor 
31 liquid separator from overfilling. 

32 The condensate tank, C-100, was designed with an overflow line that routes waste to the feed tank, 
33 241 -A W-102. This design prevents tank overflow to the condenser room. 

34 6.2.2.2 Visual Inspections 

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

38 
39 
40 

• Condenser room 
Pump room 
Hot 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 pump 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 
11 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 contaminants reaching the environment through the 
15 load out door. When extended, the contamination control curtain will limit visibility to the load out room 
16 from the shielding window on the AMU mezzanine while completing inspections. When this is the case, 
1 7 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 high-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-101) in the LERF catch 
26 basin (242AL-4-3). The leak detection system alarms 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 
3 7 constructed of fiberglass . 

38 6.2.2.5 Tank Assessments 

3 9 The IAR was issued in 1998. The frequency and nature of these assessments are discussed in the IAR. 

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. 

6.3 



Class 1 Modification 
Quarter Ending 6/30/1 0 

WA7890008967, Part 11 1, Operati ng Unit 4 
242-Evaporator 

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 emissions be limited to 1.4 kilograms per hour, and 2.8 mega grams per year, or controls be installed to 
4 reduce organic 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 grams per year 
6 are not exceeded. Therefore, no emission control devices are installed on the 242-A Evaporator vessel 
7 ventilation system and no inspections are required (Chapter 4.0, §4.2). 

8 6.2.5 Inspection Logs 

9 Visual inspections (refer to Tables 6.1-6.4) are performed using inspection log sheets (also called round 
10 sheets) that outline frequency, the components to inspect, operating conditions and ranges, and types of 
11 problems. Log sheets are kept in the 242-A Evaporator control room. Inspectors record the following 
12 information: 

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

17 Completed log sheets are reviewed and approved by the shift supervisor, collected, and stored for at least 
18 5 years. 

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

21 6.2.6 Schedule for Remedial Action for Problems Revealed 

22 If while performing a visual inspection (Table 6.1 ), a leak or spill is discovered, facility management 
23 responds immediately per Chapter 7.0, Contingency Plan. Action is taken to stop the leak and determine 
24 the cause. The waste is removed from the secondary containment within 24 hours or in a timely manner 
25 that prevents harm to human health and the environment. For spills that drain to the pump room sump, 
26 the sump must be jetted. The sump will be triple rinsed in accordance with WAC l 73-303-160(2)(b) if 
27 the contents include acutely hazardous waste (W AC-173 -303-040) or toxic extremely hazardous waste 
28 (W AC-173-303 -100). Pesticides are not expected to enter this system (Chapter 4.0, §4.1.5). 

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

31 If an inspection identifies equipment that is missing, damaged, or not operating properly, the operator 
32 records the problem 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 following sections document the preparedness and prevention measures taken at the 
36 242-A Evaporator. 

37 6.3.1 Equipment Requirements 

38 The following sections describe the internal and external communications and emergency equipment 
39 located at the 242-A Evaporator that can be activated by the 242-A Evaporator BED. Hanford Facility-
40 wide equipment is identified in Permit Attachment 4, Hanford Emergency Management Plan 
41 (DOE/RL-94-02). 
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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 and/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 summoning emergency assistance from the Hanford 
13 Fire Department, the Hazardous Materials Response Team, and/or Hanford Patrol, as necessary. External 
14 communication to summon emergency assistance is made by using a telephone communication system, 
15 fire alarm pull boxes, or hand-held radio as described in Permit Attachment 4, Hanf ord 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 given 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 lights, 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 Permit 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 
28 200 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 
31 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 
43 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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1 In the event that the sprinkler system at the 242-A Evaporator does not put out a fire, or the sprinkler 
2 system is damaged during an accident, the Hanford Fire Department fire station will provide equipment as 
3 described in Permit Attachment 4, Hanford Emergency Management Plan (DOEIRL-94-02). 

4 6.3.3 Spacing Requirement 

5 Sufficient space is maintained on the exterior of the 242-A 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 A venue to the 242-A Building main entrance to allow emergency vehicle access to the 
8 main entrance and the nearby fire hydrant. 

9 The 242-A Building interior space is designed to allow access by emergency response personnel while 
10 maintaining barriers to contain releases of gaseous or liquid waste and hazardous material. Exit (egress) 
11 paths in the rooms containing dangerous waste are checked daily to ensure the walkways have not been 
12 obstructed. 

13 6.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT 

14 The following sections describe preventive procedures, structures, and equipment. 

15 6.4.1 Loading and Unloading Operations 

16 The feed transfer and slurry lines between the 242-A Evaporator and AW Tank Farm are constructed of 
17 carbon steel piping with secondary contaimnent and leak detection in a pipe-within-a-pipe arrangement. 
18 Although the regulations exempt systems that serve as secondary containment from requiring secondary 
19 containment, two of the drain lines from the 242-A Evaporator to AW Tank Farrn also have outer 
20 encasement piping and leak detection (refer to Chapter 4.0, §4.1.4, for information on these lines). 

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

23 Mixed waste storage containers are not loaded or unloaded at the 242-A Evaporator. Unloading 
24 operations occur when equipment contaminated with mixed waste exits the facility . Such materials are 
25 fully sealed in plastic with 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 low. 

27 6.4.2 Runoff 

28 Liquid waste handling at the 242-A Evaporator occurs within tank systems with secondary containment. 
29 Rooms containing mixed waste have drains that route to either the pump room sump or the feed tank, 
30 241 -AW-102. The pump room sump overflows to the feed tank as well. Therefore, run-off from a major 
31 leak, such as a break in a large 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 systems). 

34 6.4.3 Water Supplies 

35 Raw and sanitary Columbia River water are supplied to the 242-A Evaporator via separate underground 
36 lines from the 282-E Water Supply Reservoir. Raw water is filtered to prevent organisms and other 
3 7 debris from clogging valves, fire hydrants, and other equipment. Sanitary water is filtered and treated 
38 before distribution through a piping system separate from the raw water system. 

39 The raw water supply to the 242-A Evaporator enters the 242-A-81 Water Service Building, passing 
40 through a strainer and backflow preventer before entering the facility. The backflow 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 
11 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 242-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 -A W-102, in the event of equipment failure. The process condensate tank, TK-C-100, is 
1 7 designed to overflow to feed tank 241 -A W-102. This mitigates failure of the process condensate pump 
18 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 mixed waste and other hazardous materials . 

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

25 • 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 • The 242-A Building ventilation system is designed to provide air flow from uncontaminated zones to 
29 progressively more contaminated 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 • 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 decontaminating vessels and equipment are available to reduce personnel exposure if 
36 entry for maintenance activity is required. 

3 7 • 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 performed to ensure the 
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1 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 Building and the nature of the activity being performed. 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 ignitable, reactive, and incompatible waste. 

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

9 Administrative procedures are designed to prevent the ignition or reaction of waste at the 
10 242-A Evaporator. The precautions include the following. 

11 • Analysis is performed on candidate waste in the DST System to check that there are no exothermic 
12 reactions when the waste is heated and that there will be no adverse affects due to mixing the contents 
13 of different waste tanks in the feed tank and evaporator vessel (refer to Chapter 3.0, for details on 
14 waste analysis). 

15 • Sample analysis of the candidate waste in the DST System includes a surface sample to identify the 
16 presence of a separable organic phase that might be ignitable. If a separate organic phase is detected, 
17 the waste solution level in the feed tank is maintained above 2.54 meters to prevent transfer of the 
18 organic phase to the 242-A Evaporator. 

19 • The condensate tank, C-100, is equipped with instrumentation to detect the presence of a separable 
20 organic phase. If a separate organic phase is detected, the tank is allowed to overflow, transferring 
21 the organic phase to the feed tank, 241 -AW-102. 

22 • The condensate tank, C-100 is overflowed to the DST System during each campaign to prevent the 
23 possibility of accumulating immiscible organics in the condensate waste tank. 

24 • 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 such as cutting, welding, 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 

31 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 remotely to reduce the risk to operating 
33 personnel. For precautions taken to prevent the ignition 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. Therefore, 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 Inspection Frequency1 

Tank and Piping Inspection 

Condensate tank and • Inspect piping for leaks or corrosion Daily 
piping 

Room Inspections 

AMUroom . Inspect piping for leaks or corrosion Daily" . Inspect floor for spills or damage . Inspect for equipment malfunctions . Inspect for housekeeping 
Pump room . Inspect piping for leaks or corrosion Daily3 . Inspect floor for spills or damage . Inspect for equipment malfunctions . Inspect for housekeeping . Monitor pump room sump for overflow 
Hot equipment storage . Inspect piping for leaks or corrosion Daily3 

room . Monitor pump room sump and inspect floor for spills or 
damage . Inspect for housekeeping 

Load out / Loading room . Inspect for housekeeping Daily2·' ·4 

. 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 column ' room . Inspect piping for leaks or corrosion Daily6 . Inspect floor for spills or damage 

1 
Continuously: an operator must be present in the control room to respond to alarms when processing waste 
Daily: at least every 24 hours 

2 When dangerous waste is present 
3 Use viewing window in AMU room to perform inspection 
4 

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

Item Inspection 
Frequency 
I 

Security 

Building external doors Verify external doors are closed and locked2 Daily 
Posted warning signs Verify signs are present, legible, and visible at Weekly 

7.6 meters 

Communications 

Radios Verify radios are operable and batteries are charged Monthly 
Telephones Verify telephones are operable Quarterly 
Intercom/public address Verify systems are working properly Quarterly 
system 

Emergency Equipment 

Safety showers/ eyewash Verify operability Monthly 
station 
Emergency lighting Verify operability Monthly 
Fire extinguishers Verify fire extinguishers are in their proper location Monthly 
Spill response kit Verify spill kit is present Monthly 
Personal protective clothing Verify availability Weekly 

Respirators Verify availability and shelf life Monthly 

1 Continuously: an operator must be present in the control room to respond to alarms 
Daily: at least every 24 hours 
Weekly: at least every 7 days 
Monthly: at least every 3 1 days 
Quarterly: at least every 124 days 
Annually: at least every 365 days 

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

Item Inspection Frequency1 

Overfill Protection 

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

Leak Detection 

Sampler lines: Monitor feed and slurry sampler lines for leaks. Continuously 
LDS-SMPLl Surveillance required only during feed or slurry sampling. 
LDS-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-SUMPl to the pump room sump. 

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

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

Item Inspection 

Instrumentation Functional Checks and Calibrations 

Leak detectors Perform leak detector functional checks. 

Vapor liquid separator high Perform calibrations of loop instruments. 
level alarms: 
WFSH-CAll 
WFSH-CA12 
Pump room sump level: Perform calibrations of loop instruments. 
WFI-SUMP l 

Backup Electrical Equipment 

Diesel generator Verify operability. 
Uninterruptible power Verify output voltage and inspect battery for 
suooly signs of damage or tampering. 

Fire Systems 

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

transmit an alarm signal. 
Visual inspection of the A visual inspection of the sprinkler system to 
physical condition of the ensure system integrity as well as the required 
sprinkler system, testing, and testing and calibration of detectors to ensure 
calibration of smoke functionality. A flow test at the sprinkler 
detectors, and testing of heat system is performed to ensure proper flow to 
detectors the system riser. 
Fire inspection Inspect areas where ignitable or reactive 

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

1 Continuously: 
Monthly: 

an operator must be present in the control room to respond to alarms. 
at least every 31 days 

Annually: at least every 365 days 
Biennial every 730 days 
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8.0 PERSONNEL TRAINING 

2 This chapter discusses personnel training requirements based on WAC 173-303 and the Hanford Facility 
3 RCRA Permit, WA7 89000 8967 (Permit). In accordance with WAC l 73-303-806(4)(a)(x.ii), 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 WAC 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 WAC l 73-303-330(1)(d). Permit Condition II.C, Personnel Training 
9 contains training requirements applicable to Hanford Facility personnel and non-Facility personnel. 

10 Compliance with these requirements at 242-A Evaporator is contained in Permit Attachment 33, 
11 Chapter 8.0 and this chapter. This chapter supplements Permit Attachment 33, Chapter 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 preparing 
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 Chapter 7.0, Contingency 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 WAC 173-303 

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

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

26 8.1.1 Introductory Training 

27 Introductory training includes general Hanford Facility training and TSD unit-specific training. General 
28 Hanford Facility training is described in Attachment 33, Chapter 8.0, Section 8.1, and is provided in 
29 accordance with the Permit Condition II.C.2. TSD unit-specific training 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 , Chapter 8.0, Section 8.1. 

37 Contingency 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 Chapter 7.0 to be able to effectively respond to emergencies. 

41 Emergency Coordinator training: Hanford Facility personnel who perform emergency coordinator duties 
42 in WAC 173-303-360 ( e.g., Building Emergency Director) in the Hanford Incident Command System 
43 receive training on implementation of the contingency plan and fulfilling the position within the Hanford 
44 Incident Command 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 training, 
4 shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit 
5 (e.g., 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: (1) whether a general training course exists, 
11 (2) the training needs to ensure waste management unit compliance with WAC 173-303 , and (3 ) training 
12 commitments agreed to with Ecology. 

13 8.1.2 Continuing Training 

14 Continuing training meets the requirements for WAC l 73-303-330(l)(b) and includes general Hanford 
15 Facility training and TSD unit-specific training. 

16 General Hanford Facility training: Annual refresher training is provided for general Hanford Facility 
17 training. Refer to description in Attachment 33, Chapter 8.0, Section 8.1. 

18 Contingency plan training: Annual refresher training is provided for contingency plan training. Refer 
19 to description above in Section 8.1.1. 

20 Emergency coordinator training: Annual refresher training is provided for emergency coordinator 
21 training. Refer to description above in Section 8 .1.1 . 

22 Operations training: Refresher training occurs on many frequencies (i.e. , annual, every other year, 
23 every 3 years) for operations training. When justified, some training will not contain a refresher course 
24 and will be identified as a one-time only training course. The TSD unit-specific training plan 
25 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 design of a training program ensures personnel who perform duties on the Hanford Facility related 
29 to WAC l 73 -303-330(l)(d) are trained to perform their duties in compliance with WAC 173-303. Actual 
30 job tasks, referred to as duties, are used to determine training requirements . The first step taken to ensure 
31 Hanford Facility personnel have received the proper training is to determine and document the waste 
32 management duties by job title/position. The second step compares waste management duties to general 
33 waste management unit training curriculum. If general waste management unit training curriculum does 
34 not address the waste management duties, the training curriculum is supplemented and/or on-the-job 
35 training 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 training curriculum to Hanford Facility personnel based on the previous evaluation and 
38 actual duties assigned. The training plan documentation contains this process. 

3 9 Waste management duties include those specified in Section 8.1 as well as those contained in 
40 WAC l 73-303-330(l)(d). Training elements of WAC l 73-303-330(l)(d) applicable to the 
41 242-A Evaporator operations include the following: 

42 
43 
44 
45 

• 
• 
• 
• 

Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment 
Key parameters for automatic waste feed cut-off systems 
Communications or alarm systems 
Response to fires or explosions 
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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 permit application and the Permit. 
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 II.C. l. 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 bow training plan documentation meets the three items in WAC 173-303-330(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 
1 7 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 management 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 
22 management operations at the 242-A Evaporator are maintained. Individuals who are not performing 
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. 
32 

-330(2)(b): "A written description of the type and amount of both introductory and continuing 
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. 
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Table 8.1 . 242-A Evaporator Training Matrix 

Trainin2 Cate2ory 

Attachment 33 General Hanford Contingency 
Emergency 

Chapter 8 Training Category Facility Training Plan Training 
Coordinator Operations Training 

Training 

Operating Unit 4: 242A Evaporator Orientation 
Emergency Building 

General Waste Tank System 
Program 

Hazards Check Emergency 
Management Management 

List Training 

Dangerous Waste Worker 
Categories 1 

Waste Worker X X x2 X x2 
Waste Worker Supervisor/ 

X X xi X Manager 

Advanced Waste Worker X X x2 X 

Building Emergency Director X X x2 

1Dangerous Waste Worker categmies are defined in the Tank Operations Contractor Dangerous Waste Training Plan 
(TFC-PLN-07 current revision) in the operating record 
2Training received is commensurate with the duties performed. Individuals in this category who do not perform 
these duties are not required to receive this training. 
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Replace General Arrangement (GA) drawings for the HLW Facility El. -21 '-0", 0'-0", 14'-0", 37'-0", and 58'-0" 
in Appendix 10.4 of the Dangerous Waste Permit (DWP). 
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Quarter Ending June 30, 2010 24590-HLW-PCN-ENV-09-003 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part: 

Waste Treatment and Immobilization Plant Part Ill , Operating Unit 10 

Descriotion of Modification : 
The purpose of this class 1 prime modification is to update GA drawings for the HLW Facility El. -21 '-0", 0'-0", 
14'-0", 37'-0", and 58'-0" in Appendix 10.4 of the DWP. The GA for El. 14'-0" was included in this permit 
modification because the RLD system ancil lary equipment (breakpots) previously shown on the El. 37'-"0 GA is 
now shown on the El. 14'-0" drawing. This change was a result of finalizing the 3D Model to show the exact 
position of the breakpots with in the Wet Proces s Cell. The location of the breakpots within the cell was minimal ly 
changed , however this change resul ted in depicting them on a different GA, thus the addition of this drawing to 
the DWP. 

Appendix 10.4 

Replace: i 24590-HLW-P 1-P01T-00001 Rev 7 With: 24590-HLW-P1 -P0 1T-00001 Rev 8 

: 24590-HLW-P1-P01T-00002 Rev 6 24590-HLW-P1-P01T-00002 Rev 7 l 24590-HLW-P1-P01T-00004 Rev 6 24590-HLW-P1 -P01T-00003 Rev 8 

24590-HLW-P1-P01T-00004 Rev 7 

! 24590-HLW-P1-P01T-00005 Rev 5 24590-HLW-P1-P01T-00005 Rev 6 

Th is mod ification requests Ecology approval and incorporation into the permit the specific changes to these GA 
Drawings tha t are identified by revi sion notes , clouds , and revision triangles shown on the GA Drawings that 
have been is sued since the last revision. Revisions are the resul t of ongoing design. The following identifies the 
significant types of changes on the attached drawings: 

HLW Vitrification Build ing General Arrangement Plan at El. -2 1 '-0" (24590-HLW-P1-P01T-00001 ): 

• Revised Notes and Holds 

• Deleted vertical chase HCH04 and modified size of vertica l chase HCH05 

• Corrected label on PCW-PMP-00002C 

HLW Vitrification Building General Arranaement Plan at El. 0'-0" (24590-HLW-P1-P01T-00002): 

• Revised Notes and Holds 

• Rearranged offgas equipment in Room H-A 123 and revised labels for HOP TCO/SCR skids 

• Moved Secondary C5V HEPA filters from Room H-0104 (Filter Cave) to Room H-0322 (shown on El. 37' 
GA) 

HLW Vitrification Bui ld ing General Arrangement Plan at El. 37'-0" (24590-HLW-P1-P01T-00004): 

• Revised Notes and Holds 

• Added Secondary C5V HEPA filters to Room H-0322 

• Moved breakpots RLD-BRKPT-00004/7/9, located in Room H-B01 4 (Wet Process Cell) , from the El. 37' 
GA to El. 14' GA 

• Removed label HPH-SUMP-00002 

• Revised the elevator shaft wa lls, deleted vertical chase HCH04, and modified size of vertical chase 
HCH05 

24.590-SDJV -F000J 1 Rev 20 (Re\·i scd 9/9!2009 ) Ref: 24590-WTP-GPP-SE:N-010 
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24590-HLW-PCN-ENV-09-003 

HLW Vitrification Building General Arrangement Plan at El. 58'-0" (24590-HLW-P1-P01T-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 documen.ts that have not been incorporated into this modification: 
24590-HLW-P1N-P01T-00187 
24590-HLW-P1 N-P01 T-00188 
24590-HLW-P1N-P01T-00189 
24590-HLW-P1 N-P0 1 T-00190 

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: 

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 11 modification. WAC 173-303-830(4 )(d)(ii)(A) states, "Class 1 modifications apply to minor changes that keep the 
permit current wilh 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." 

Modification f'v1 Yes • Denied (state reason below) Reviewed by Ecology: 
Approved/Concur: ~ 
Reason for denial : 

Date 

24590-SEl\TV-F000l l Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SENV-010 
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Quarter Ending June 30, 2010 24590-HLW-PCN-ENV-10-001 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Pennlt Part: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Descri12tion of Modification: 
The purpose of this class 1 modification is to replace the System Logic Description for High-Level Waste Facility 
-Melter Process (HMP) System (24590-HLW-PER-J-04-0004 Rev. 0) with Revision 1 in Appendix 10.13 of the 
DWP. The updated document aligns the description of instrument logic with the list of instruments located in the 
approved Permit Table 111.10.J.C- HLW Vitrification System Process and Leak Detection System Instruments 
and Parameters. 

I Appendix 10.13 I 
I Replace: I 24590-HLW-PER-J-04-0004 Rev 0 I With: I 24590-HLW-PER-J-04-0004 Rev 1 I 

This modification requests Ecology to approve and replace the instrument logic document for the HMP system 
describing the additional monitoring instruments. These additional instruments were incorporated into the DWP 
Table ll l.10.J.C. on October 29, 2007 (CCN 166874). This permit modification does not include any design 
changes or additional instruments beyond those already incorporated into the DWP. 

The HMP system logic document update 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 process 
(LMP) system logic description that was incorporated into the permit in July 2009; this document was not 
included in the latest permit version. 

The summary of changes is provided below: 

• Updated list of acronyms 

• Revised description of the HMP system components associated with the permitted instruments 

• Revised Table 1 to add instruments from Permit Table 11 1.10.J.C - HLW Vitrification System Process and 
Leak Detection System Instruments and Parameters 

• Revised and added Figures 

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

None 

WAC 173-303-830 Modification Class: I Class 1 I Class 11 I Class 2 I Class 3 

Please mark the Modification Class: I X I I I 
Enter relevant WAC 173-303-830, Appendix I Modification citation number: 
A.1 and A.4a 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 
A.1. Administrative and infonnational changes 
A.4a. To provide more frequent monitoring, reporting, sampling, or malntenance 

Modification ~ Yes D Denied (state reason below) 
Reviewed by Ecology: 

Approved/Concur: 

Reason for denial: ~A{l)[) e,./z.r ( 10 
Kelly Eisethagen Date 

24590-SENV-F000 l l Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SENV-010 
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Notice 

24590~HLW·PER-J-04-0004, Rev 1 
Sy.stem Logic. Desaiption for High-Level Waste Facility 

- Melter Process(HMP) System 

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic 
Energy Act of 1 ~54 (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 description purposes only. 
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Glossary 

Control system 

High-high 

Low-low 

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

- Melter· Process (HMP) System 

Refers to electronic processors that perform regulatory and logical control. fi.mctions 
necessary for normal plant operation 

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

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

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

- Melter Process (HMP) System 

3 Description 

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

HMP-MLTR-00001 
HMP-MLTR-00002 
HMP-BBLR-00006 
HMP-BBLR-00013 
HOP-FCLR-00001 
HOP-FCLR-00002 
HOP-FCLR-00003 
HOP-FCLR-00004 
H:rvfJ>-AT .FT-00001 
HMP-ALFT-00002 
HMP-ALFf -00003 
HMP-ALFT-00004 

HLWMelterl 
HLWMelter2 
Melter 1 Level Detector 
Melter 2 Level Detector 
Melter 1 Film Cooler 
Melter 2 Film Cooler 
Melter 1 Standby Off gas Insert 
Melter 2 Standby Offgas Insert 
Melter 1 Arr Lift Lance 
Melter 1 Arr Lift Lance . 
Melter 2 Arr Lift Lance 
Melter 2 Arr Lift Lance 

3.1 HMP-MLTR-00001 and HMP-MLTR.:.00002 

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

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

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

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

The melter glass level detector functions using three gas purged probes penetrating the glass pool to 
different depths. By measuring the differential pressure between each of the legs the density and level of 
the glass pool are calculated. If the level rises above acceptable limits the control systemwill 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 
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24590-HLW -'PER-J-04-0004, Rev 1 
System Logic Oesaiption,for High-.Level Waste Facility 

- Melter Process (HMP) System 

Table 1 Associated Instruments for Ill, \V Meltcrs 

. P&ID Monitoring or Type of . Instrument/ 
Control instrument/control control device 
Parameter device tag number 

24590-HL W-M6-HMP-00004 Melter 1 plenum Temperature Element TE-0920A* 
temperature, 62" Temperature TT-0920A* 

Transmitter 
Temperature Indicator TI-0920A* 

Or 

Temperature Element TE-0920C* 

Temperature TI-0921A* 
T ransrnitter 
Temperature Indicator · TI-0920C* 

24590-HL W-M6-HMP-00004 Melter 1 plenum Temperature Element TE-0920B* 
-

temperature, 59" Temperature TT-920A* 
Transmitter 
T eroperatur~ Indicator Tl-0920B* 

Or 

Temperature Element TE-920D* 

Temperature IT-0921A* 
Transmitter 
Temperature Indicator TI-0920D* 

24590-HL W-M6-HMP-20004 Melter 2 plenum Tempera~e Element TE-2920A* 
temp.erature, 62" Temperature TT-2920A* 

Transmitter 
Temperature Indicator TI-292DA* 

Or 

Temperature Element TE-2920C* 

Temperature TI-2921 A* 
Transmitter 
Temperature Indicator TI-2920C* 

24590-HLW-M6-HMP-20004 Melter 2 plenum Temperature Element TE-2920B* 
temperature, 59" T emperaturc TT-2920A* 

Transmitter 
Temperature Indicator Tl-2920B* 

Pages 
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I 

24590-HL W-M6-HMP-00008 

24590-HL W-M6-HMP-00007 

24590-HL W-M6-HMP-00008 

24590-HLW-M6-HMP-00006 

24590-HL W-M6-HMP-20008 

24590-HL W-M6-HMP-20007 

24590-HL W-M6-HMP-20008 

24590-fil W-M6-HMP-20006 

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

- Melter Process (HMP) System 

Melter 1 West Level Element LE-0816 
canister level (IR Camera) 

Level Transmitter LT-0816 

Level Indication LI-081 6B I 
I 

Melter 1 West Valve Control YC-0761 
Discharge Air Lift On/Off Valve YV-0761 

Melter 1 East Level Element LE-0820 
canister level (IR Camera) 

Lever Trarumritt.er LT-0820 

Level Indication LI-0820B 

Melter 1 East Valve Control YC-0644 
Discharge Air Lift On/Off Valve YV-0644 

I 

Melter 2.West Level Element LE-2816 
canister level (IR Camera) 

Level Transmitter LT.,2816 

Level Indication LI-2816B 
,. __ 

Melter 2 West Valve Control YC-2761 
Discharge Air Lift On/Off Valve YV-2761 

Melter 2 East Level Element LE-2820 
canister level (IR Camera) 

Level Transmitter LT-2820 

Level Indication LI-2820B 

Melter 2East Valve ·Control YC-2664 
Discharge Air Lift On/Off Valve YV-2664 

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

Page 7 
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24590-HLW-PER-J-04-0004, Rev 1 
System Logic Oesaiption for High-Level Waste Facility 

- Melter Process (HMP) System 

Figure 2 Typical Glass Pool Level and Density 

y 

Start 

Calculate density based 
on differential pressure 
and bubbler tube lengths. 

Calculate glass levels 
based on differential 
pressure , density, and 
bubbler tube lengths. 

Is the selected level 
lower than the set 

point? 

Stop melter pouring ~ 
and alarm low level. ~ 

24590-PADC-F0004l Rev 6 (1/22/2009) 

~ .· 

y 



Figure 4 Typical m. Cameras 

24590-PADC-F00041 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 

Start 

Capture thennal @E. 
image of-glass 
canister. · XXXX 

Is the selected level 
higher than the set 

point? 

y 

Stop.melter pouring . ~ 
end alarm high level. ~ . 

End 

N 
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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 Ill, Operating Unit 10 

Descriotion of Modification: 
The-purpose of this Class 1 prime modification is to update the Equipment Assembly Drawings for HLP-VSL-
00022, HLP-VSL-00027A and -000278 , and HLP-VSL-00028 in Appendix 8.6. 

The following Equipment Assembly Drawings are submitted to replace the permitted drawings currently in 
Appendix 8.6. 

Appendix 8.6 

Replace: 24590-PTF-MV-HLP-P0003, Rev. 0 With: 24590-PTF-MV-HLP-00003, Rev. 2 

24590-PTF-M\/-HLP-P0004. Rev. 1 24590-PTF-MV-HLP-00004, Rev.2 
24590-PTF-MV-HLP-00012, Rev. 0 
24590-PTr-MV-HLP-UUU13, Rev. 0 

24590-PTF-MV-HLP-POOOS , Rev. 0 24590-PTF-MV-HLP-00005, Rev. 2 
24590-PTF-MV-HLP-0001 0, Rev. 0 
24590-PTF-MV-HLP-00011, Rev, 0 

24590-PTF-MV-HLP-P0006 , Rev. 0 2.4 590-PTF-MV-HLP-00006, Rev. 2 
24590-PTF-MV-HLP-00009, Rev. 0 
24590-PTF-MV-HLP-00011, Rev. 0 

The referenced equipment assembly drawings (24590-PTF-MV-HLP-P0003, 24590-PTF-MV-HLP-P0004, 
24590-PTF-MV-HLP-POOOS and 24590-PTF-MV-HLP-P0006) have been revised. The revisions incorporate 
changes provided in applicable document change forms (e .g., DCN, SCN, SDDR, FCN. FCR. etc.) and changes 
associated with the resolution to comments on change documents since the issuance of-the last revision of the 
perm itted drawings. New equipment assembly drawings referenced above (24590-PTF-MV-HLP-00009. 24590-
PTF-MV-HLP-0001 0, 24590-PTF-MV-HLP-00011, 24590-PTF-MV-HLP-00012, and 24590-PTF-MV-HLP-00013) 
supplement information contained on 24590-PTF~MV-HLP-00004 , 24590-PTF-MV-HLP-00005 and 24590-PTF-
MV-HLP-00006. 

Th is modification requests Ecology approval and incorpora tion into the permit, the specific changes in 24590-
PTF-MV-HLP-00003 through 24590-PTF-MV-HLP-00006 that are indi.ca ted by notes, d ouds, and revision 
triangles . In addition, this modification requests Ecology approval and incorporation into the permii equipment 
assembly drawings 24590-PTF-MV-HLP-00009 through 24590-PTF-MV-HLP-00013 . Revisions and the new 
drawings are the result of ongoing des·,gn changes . The fo llowing identifies the significant types of changes to 
24590-PT F-MV-HLP-00003 throug 24590-PTF-MV-HLP-00006. 

24590-PTF-MV-HLP-00003 . Added note 5 

24590-PTF-MV-HLP-00004 . Revised and expanded general notes . Holds are no longer indicated 
. Expanded the nozzle schedule . Updated the table of reference drawings . Removed cooling Jackel detail . The p:an view has been updated, showing aciditionai nozzles and dimensions 
. The ring beam detail has been moved lo 24590-PTF-MV-HLP-00013 
. Moved vessel elevar,on view to drawings 24590-PTF-MV-HLP-00012 and 24590-PTF-MV-HLP-

24 590-SENV-FOOO l l Rev 20 (Revi~ed 9/9/2009) Ref: 24590-V{TP-GPP-SENV-O 1.0 
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Quarter Ending March 31 , 2010 2.4590-PTF-PCN-ENV-05-0.28 

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

MV-HLP-0D012 and 24590-PTF-MV-HLP-00013 
Additional vessel details have been added by drawings 24590-PTF-MV-HLP-00012 and 24590-PTF
MV-HLP-00013 

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 jack.el detail 
The plan view has been update.d, showing additional nozzles and dimensions 
s~ction 8-B has been removed 
Detail-1 has been rP.mov~d . and !Snow ~hown or. 24590 PTF MV-~LP-000': 1 
Detail-2 has been removed 
The ring beam detail has been moved lo 24590-PTF-MV-HLP-0001 1 

Moved vessel elevation and section view to drawings 24590-PTF-MV-HLP-0001 O and 2459~PTF
MV-HLP-00011 and added details 

Section view indicators have been added, and section views are shown on 24590-PTF-MV-HLP-
00010 and 2459~PTF-MV-HLP-00011 

Additional vessel details have been added by drawings 24590-PTF-MV-HLP-00010 and 24590-PTF
MV-HLP-00011 

24590-PTF-MV-HLP-00006 

Revised and expanded general notes 
• Holds are no longer indicated 

Expanded the nozzle schedule 
Updated the table of reference drawings 
Removed cooling jacket detail 

• The plan view has been updated, showing additional nozzle.s and dimensions 
The ring beam detail has been moved to 24590-PTF-MV-HLP-00011 
Moved vessel elevation and section view to drawings 24590-PTF-MV-HLP-00009 and 24590-PTF
MV-HLP-00011 and added details . 
Section view indicators have been added , and section views are shown on 2459:0-PTF-MV-HLP-
00010 and 24590-PTF-MV-HLP-00011 
Additional vessel detaiis have been added by drawings 24590-PTF-MV-HLP-00009 and 24590-PTF
MV-HLP-00011 

Additional detail updating the design of HLP-VSL-00028 can be found on mechanical drawings 2459~PTF-MV
HLP-00012 and 24590-PTF-MV-HLP-00013. Additional detail updating the design of HLP-VSL-00027 A can be 
found on mechanical drawings 2459~PTF~MV-HLP-00009 and 24590-PTF-MV-HLP-00011 .. Additiona l detail 
updat.ing the design of HLP-VSL-000278 can be found on mechanical drawings 24590-PTF-MV•HLP-00010 and 
24590-PTF-MV-HLP-00011 . 

_4590-SENV-F00Ol l Rev 20 (Revised 9(9/2009) Ref: 24590-WTP-GPP-SENV-0 10 
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Quarter Ending March 31 , 2010 24590-PTF-PCN-ENV-05-028 

The following is a li~t .of outstanding change documents that have not been incorporated into this modification: 

24590~PTF-MV-HLP-00003 

• 24590-PTF-MVN-HLP-0000·1 
• 24590-PTF-MVN-HLP-00006 

• 24590-PTF-MVN-HLP-00009 

• 24590-PTF-MVN-HLP-00036 

• 24590-PTF-MVN-HLP-00043 

• 24590-WTP-M6N-M80T-00002 

• 24590-WTP-M6N-M80T -00003 

• 24590-WTP-SDDR-PROC-05-00272 

24590-PTF-MV-HLP-00D04 

• 24590-PTF-MVN-HLP-00010 

• 24590-PTF-MVN-HLP-00D 18 

• 24590-PTF-MVN-HLP-00031 

• 24590-PTF-MVN-HLP-00044 

• 24590-PTF-MVN-HLP-00047 

• 24590~PTF.:MVN-HLP-00048 

• 24 590-PTF-MVN-HLP-00049 

• 24590-WTP-M6N-M80T-00D03 

24590-PTF-MV-HLP-00005 

• 24590-PTF-MVN-HLP-0001 1 

• 24590-PTF-MVN-HLP-00019 

• 24590-PTF-MVN-HLP-0D029 

• 24 590-PTF-MVN-HLP-00046 

• 24 590-PTF ~MVN-HLP-00048 

• 24590-PTF-MVN-HLP-00049 

• 24590-WTP-M6N-M80T-00003 

• 24590-WTP-SDDR-M-06-00284 

24590-PTF-MV-HLP-00006 
• 24590-PTF-MVN-HLP-00012 

24590-PTF-MVN-HLP-00020 
24590-PTF -MVN-HLP-00026 
24590-PTF-MVN-HLP-00045 
24590-PTF ~MVN-HLP-00048 
24590-WTP-M6N-M80T-00003 

24590-PTF-MV-HLP-00009 
• 24590-PTF-MVN•HLP-OOO 13 

• 24590-PTF-MVN-HLP-00021 

• 24590-PTF-MVN-HLP-00027 

• 24590-WTP-M6N-M80T-00002 

245<J0,SENV-F000 l 1 Rev 20 (Revised 9/9/2.009) Ref: 24'-90-WTF-GPP-SENV-0 10 



Quarter Ending March 31, 2010 

24590-PTF-MV-HLP-00010 

• 24590-PTF-MVN-HLP-00014 

• 24590-PTF-MVN-HLP-00022 

• 2459Q-PTF-MVN-HLP-00030 

24590-PTF-MV-HLP-00011 

24590-PTF-MVN-HLP-00015 

24590-PTF-MVN-HLP-00023 

24590-PTF-MVN-HLP-00028 

24590-PTF-MVN-HLP-00049 

24590-PTF-MV-HLP-00012 

• 24590-PTF-MVN-HLP-00016 

• 24590-PTF-MVN-HLP-00024 

• 24590-PTF-MVN-HLP-00032 

• 24590-WTP-M6N-M80T-00002 

24590-PTF-MV-HLP-00013 

• 24590-PTF-MVN-HLP-00017 

• 24590-PTF-MVN-HLP-00025 

• 24590-PTF-MVN-HLP-00033 

• 24590-PTF-MVN-HLP-00049 

• 24590-WTP-M6N-M80T-00002 

WAC 173-303-830 Modification Class: 

Please mark the Modification Class: 

I Class 1 

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

Page 5 of 5 

24590-PTF-PCN-ENV-05-028 

I Class 11 I Class 2 I Class 3 

I X I I 

In accordance with WAC 173-303-830( 4 )( d)(i), this modification notification Is requested to be reviewed and approved as a 
Class 11 modification. WAC 173-303-830(4)(d)(ii)(A) states, "Class 1 modifications apply to minor changes that keep the 
permit current with routine changes to the facility or its operation. These changes do not substantially alter the permit 
conditions or reduce the capacity of the facility to protect human health or the environment. In the case of Class 1 
modifications, the director may require prior approval." 

Modification I ><I • Yes Denied (state reason below) 
Approved/Concur: 

Reviewed by Ecology: 

Reason for denial: 

K!( ro ~· fl~ 4-/5-~(J/() 
Kelly Elsethagerr Date 

24590-SENV-F000 l 1 Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SEl\T\1-0 l0 



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-PTF-MV-HLP-00011- Rev 0 

24590-PTF-MV-HLP-00012 - Rev 0 

24590-PTF-MV-HLP-00013 - Rev 0 
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Update Mechanical Datasheet for the PTF Ultrafiltration Feed Preparation (UFP) Vessel UFP-VSL-00001A in 
Appendix 8.6 of the Dangerous Waste Permit. 
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Quarter Ending June 30, 2010 24590-PTF-PCN-ENV-08-005 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part: 

Waste Treatment and Immobilization Plant Part Ill, 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 
U FP-VSL-00001 A. 

The following datasheet is being submitted to replace the datasheet currently in Appendix 8 .6. 

I Appendix 8.6 
I 

I Replace: I 24590-PTF-MVD-UFP-P0001 , Rev 1 I With: I 24590-PTF-MVD-UFP-00001, Rev 11 I 

This modification requests Ecology approval and incorporation into the permit changes to the datasheet as 
indicated by revision nntP.s ::ind triangles shown on the datasheets that :-,ave ueen issueci since the last revision 
of the permitted version. Revisions are the result of ongoing design (changes from vendor preliminary data to 
vendor detailed design) . The following is a summary of the significant changes on the attached datasheet: 

• Updated notes and references for hydrodynamic and overblow loads (Rev. 7) 

• Updated selected Design Data values (Revs. 8, 9, 11) 

• Updated references to related process calculations , drnwings , and reports (Revs . 8, 9, 10, 11) 

• Added wear plate/erosion control requirements for the Pulse Jet Mixers (PJMs) (Revs. 7, 9, 10) 

• Added and updated vessel design and operating data (Revs . 8, 9, 10, 11 ) 

• Added functional/safety requirements data (Rev. 9) 

• Added and revised the following sections (Revs. 9, 10, 11) 

o Functional/Safety Requirements 

o Seismic 
o Equipment Cyclic Datasheet - Parent Vessel 

o Equipment Cyclic Datasheet - PJMs 

o Equipment Cyclic Datasheet - Steam Spargers 
o Hydrodynamic Loading - PJMs 

o Normal Operations 
o Single 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, N05A, N058 , N05C, N58, N62, N65, N65A, N658 , N65C, N?0, and 
N71 (Revs. 10, 11) 

• Added Design Data Sparger Operation, Design Data and Criteria values (Rev. 11) 

• Added/updated Nozzle Loads Section to include column/categories for "Design Nozzle Pressure (psig)" 
and "Design Nozzle Temperature (°F) (Rev. 11) 

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

• None 

24590-SENV-FOOOI l Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SENV-OIO 



Quarter Ending June 30, 2010 

WAC 173-303-830 Modification Class: I Class 1 I 
Please mark the Modification Class: I I 
Enter relevant WAC 173-303-830, Appendix I Modification citation number: 
Enter wording of WAC 173-303-830, Appendix I Modification citation: 

Page 3 of3 

24590-PTF-PCN-ENV-08-005 

Class 11 I Class 2 I Class 3 

X I I 

ln accordance with WAC 173-303-830(4)(d)(I}, this modification notification is requested to be reviewed and approved as a 
Class 11 modification. WAC 173-303-830(4)(d)(ii)(A) states, "Class 1 modifications apply to minor chariges that keep the 
pennit current with routine changes to the facility or Its operation. These changes do not substantially alter the pennit 
conditions or reduce the capacity of the facllity to protect human health or the environment. In the case of Class 1 
modifications, the director may require prior approval." 

Modification ~ Yes D Denied (state reason below) .. 
. Reviewed by Ecology: 

A pproved/Concur: 

611~.VD Reason for denial: 

o1zo/fc 
Kel(y Elsethagen Date 

24590-SENV-F000l l Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SENV-010 



• 
PLANT ITEM No. 

MECHANICAL DATASHEET: VESSEL 24590-fl"TF-MV-UFP-VSL-00001A 

--
Project RPP•WTP P&IDs: a 2459D-fl"TF-M6-UFP-00001001, 00001002, 00007007, 

ODOOBDD7,0D015002 
Project No: 24590 Calcuiations: 2459D-PTF-M6C-UFP-D0004, 24590-PTF-MVC-10-00003, 24590-a WTP-MVC-50-00001, 2459D-PTF-M6C-PVP-00017, 24590-fl"TF-

M6C-UFP-ODD21, 24590-PTF-MVE-10-00003, 24590-PTF-MCC.. 

. UFP-00004 
Project Site: Hanfonl Vessel Drawings / 11\ 2459D-PTF-MV-UFP-00001001, 00001002,, 00001003 
Description: Ultrafiltration FIHHI Reports 24590-WTP-RPT-ENG-07-007, 2459tJ-IITF-N1D-UFP-00005, == 

Preparation Vell!lel J 24590-WTP-RPT-M-06-003, 24590-WTP-RPT-M-04-0002, 24590-

.1. PTF-M6X-UFP-00148, 24590-PTF-M6X-UFP-00174, 24590-PTF• 

M6X-UFP-002BB, 24590-PTF-M6X-UFP-00291, 24590-PTF-M6X• 
UFP-003B6, 24590-PTF-M6X-UFP-00387, 24590-PTF-M6X-UFP-
00429 

Reference Data 
Charge Vessels (T ag Numbers) DELETED 
Pulsejel Mixers I Agit.:tors (Tag Numbers) UFP-PJM-00001, UFP.PJM-00002, UFP-PJM-00003, UFP-PJM-00004, UFP-PJM-00044, 

UFP-PJM-00053, UFP.PJM-00105, UFP-PJM-00106 
RFDs/Pumps (Tag Numbers) DELETED 

D es,nn D ta a 
Quality Level Q (See Note 18) Fabrication Specs 24590-WTP-3Ps-MVOD-TODD1 
Seismic Category SC-I Design Code ASME VIII DIV 1 iSS:.J:::P E~ 
Service/Contents Radioactive Uquid Code Stamp Yes ii-ll"l-'·•YI( I ~ r, ,, ." 
Design Specific Gravity 1.5 NB Registration Yes 
Maximum Operating Volume I gal 64,562Lr~ Weights (lbs) ~ ~ ~ 

Total Voiume I gal 75,594 /ii\ Estimaied 224,441} 1,073,530 888,340 
Environmental Qualification See EQD Section 

Inside Diameter inch 240 l'J1nd Design Not Required 
Length/Height (TL-TL) inch 308.6 (Note 19) Snow Design Not Required 

Vessel Vessel Coil/Jackel Sparger ti Sparger 11 Seismic 24590-WTP-3PS-MVOO-
Operating Design .tmillO ~ Design Design 

TD002 
Internal Pressure psig ATM 15 35 135 L.!_I~ 160 L..!.!~ I 
External Pressure psig 1.5 2.0 0.0 v._, v .... , Postweld Not Required 

{Nots3) {Not• 3) Int.ma/ Internal 
Heat Treat 

Pre•sure Pressure 
(OP) /,.NDe•ign)/,~ 

Temperature (Note 30) "F 194 212 212 358~ 375~ Corrosion Inch 0.040 Li1 Allowance 
(Note 12, 13, 20) 

Min. Design Metal Temp. "F 40 

Materials of Construction 
Comrx>nent Material Minimum Thickness I Size Containment 

TOP Head SA24D316 Note 1 S..Drawing Awclllary f•- Note 8) 
Shell SA240316 Note 1 See ·Drawing Primary (- Note 8) 
Bottom Head SA240316 Note 1 See Drawing Primary f•ee..Note 8) 
Support SAZ40304 Note 1 See Drawing NIA 
JackeVCoils/Haij-Pipe Jacket SA240316 Noht 1, Note 1a S..Drawing NIA 
Internals SA 240316 Not• 1 See Drawing Thermowe/Js Primary 
Pipe Nozzles SA 312Tll316 Note 1, Not• 1b S-Drawmg Primary (IS- Note BJ 
Forgings/ Bar stock SA 182F316 Note 1 See Drawing NIA 
Wash Ring Pipe SA 312 TP316 (!leam/e!l!I) Nate 1 5-Dn,wing NIA 
Baiting/Gaskets NIA NIA NIA 
Wear Plates SA240316 Nottt 1 Sett Drawing NIA 
Steam Spargers SB 622 (seaml•ss) UNS N10276 S..Drawing Auxiliary (1See Note 8) 

Miscellaneous Data 
Onentabon Vttrllcal Support Type Skirt 
Insulation Function Not Applicable lnsulabon Material Not Applicable 

Page 1 of 15 Data Sheet#: 24590-PTF-MVD-UFP-00001 , Rev 11 



• 
PLANT ITEM No. 

MECHANICAL DATASHEET: VESSEL 
24590-PTF-MV-UFP-VSL-00001A 

_, 

Insulation Thickness (inch) Not Applicabl~ Internal Finish Note2 
External Finish Note2 

Notes/Rem arks 

Note 1. Maximum 0.030% carbon. 

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

Note 3. 

Note 4 . 

Note 5. 

Note 6 . 

Nole 7 . 

Note 8. 

Note 9 . 

Note 10. 

Welds de-scaled as laid. 

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) 
with an additional margin (see 24590-PTF-MSC-PVP-00017). 

Deleted 

Deleted 

Vessel volumes are approximate and do not account for the manufacturing tolerances, nozzles , and displacement of internals . 

This vessel is in a Black Cell. 

A il welds forming part of the primary and auxiliary containment including nozzle attachment welds shall be subjected to 100% volumetric 
examination. 

Contents of this document are Dangerous Waste P ermit affecting. 

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 0.087" is available for erosion in the lower 4" of the interior conical surface of the pulse jet mixers . 

Nole 14. A ll hydrodynamic and overblow loads shall be included with seismic analysis as per this data sheet. 

Note 15. Deleted 

Note 16. Deleted 

Note 17. Revision 8 of this data sheet incorporates the CCN 1291 49 / 128549. The CCN added the words "in the form of overblow pressures" to the 
note shown on the overblow graph and further revised the note below the graph as noted herein . 

Note 18. Vessel to be designed, fabricated, tested to Q, L-1 requirements defined in 24590-WTP-3PS-MVOO-T000 1. 

Note 19. The 308.o' TL-TL length is the adual 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 genera l erosion allowance. Corrosion/erosion allowance for the steam sparger holes shall be 0.031". 

Note 2 1. Changed to quality level, revised specific gravity, revised operating temperature, revised vessel external design pressure, revised design 
temperatures for vessel and jacket, revised Notes 3 . 4, 14, 15, and 16,.added Notes 1a, 18, 19, 20, 21 , 22, 23, 24, 25, 26, 27, and 28, added 
functional/safety requirements , added seismic section, change to parent vessel cyclic data, change to hydrodynamic loads tor normal 
operations, revised single overblow loads, added MOB loads, change to PJM cycl ic data , added nozzle loads, added Equipment Qualification 
Data Sheet, added DOE Radioactive Material Disclaimer, added E&NS table and signature. 

Notes 22 - 28 Deleted. A 
Note 29. If any Sections amtain a revision biangle ffinext 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 simpllfiea review process. 
Adde d the Steam Sparging System which includes Material and corrosion call outs. additiona l nozzle loads and a Steam Sparger Section in 
the Equipment Cydic Data Sheets. Modified/updated pressure and temperatures to match current P&ID Line Lists and removed the 
requirements for the Hot Nozzles (N1 8, N55, N56 & N57) which included deleting Note 16. Revisions to EQ Data Sheets as noted. 

,&, Note 30. Operating and Design temperatures revised based on DOE contract change - reference CCN 187535 and P& ID Line list 24590-PTF-M6X
U FP-OO?RR. 

Functional/Safety Requirements 
UFP-VSL-00001A (pan,nt vessel) is considered a high active proct1ss ve1111el c/Y!ldlted to prevrmt spills of large quantities of 
high activity process liquid and provide primary confinement for radioactive =leases. Pulse Jet Mixers (PJMs) 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 ar11 maintained for hydrogen dilution. In order to meet the above 
functions the vessel and internals shall be designed and fabricated in accordance with ASME Section VIII and must remain 
in the elastic range of the material for all defined load combinations. 

Seismic£ 
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. 

MECHANICAL DATASHEET: VESSEL 
24590-PTF-MV-UFP-VSL-00001A 

-/' 

E qu1pmen t C I" D ;ye IC ata s heet- p arent V esse 
Component Plant Item 24590-PTF-MV-UFP-VSL-00001A 
Number. 

I ComoonentDescription Ultraflltration Feed Preparation Vessel 
The infonnation below Is provisional and envelopes operational dutv for fatigue assessment. It is not to be used as operational data. 

Materials of Construction ASME SA240 316 with 0.030 ¾max.Carbon 
Design Life 40 Years 
Component Function and The system receives waste feed from the Waste Feed Evaporation Process System (FEP), and HLW Feed 
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 ultrafittration operations. The precipitation of Sr/TRU compounds occurs in this 
vessel. The main transfer from this vessel occurs through a centrifugal pump to the Ultrafiltration Feed 
Vessels. 

Load Type Min Max Number of Cycles Comment 

Design Pressure psig -2.0 15 10 Nominal assumption for testing, applied with 35 psig in 
cooling jacket 

f"'l paor ':ll +1n g D r 11:1 e c uro. r'\.c- ir, -1.5 0 7.0E6 The 11;,;;;;.,; wiii remain at constant pressure depending upon ~""'::if 
-1.5 2.8 '° the HVAC plant 

Operating Tem p "F 50 194 12120 Ill \ 

Contents Specific Gravi ty 1.0 1.5 12120 /ll\A Stress range is for emotv to full Lil",. 
Contents Level inc.Ii !) I 350 12120 /11 \ 

Notes 
Cycle increase: Increase the numbers of operational cycles given above by 10% to a=ount for commissioning duty unless otherwise 
noted. 
This vessel will be heated 12,120 times over the 40 ear life of the /ant, oer UFP batch cycle, ECCN 24590-PTF-MVE-10-00003. 

Equipment Cyclic Data Sheet - PJMs 
Component Plant Item UFP-PJM-00001, UFP.PJ/IMJ0002, UFP-PJM--00003, UFP-PJM-00004, UFP-PJM-00044, UFP-PJM-00053, UFP-
Number: PJM-00105, UFP-PJM-00106 
Component Description Pulse Jet Mixers 

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

Materials of Construction ASME SA240 316 with 0.03 % max. Carbon 

Design Life 40 Years 

Component Function and These pulse jet mixers (PJMs) are cyr:/ically loaded using vacuum to fully fill the PJM with process liquid and 
Life Cyde Description compressed air to fully empty the PJM. The PJMs are contained within a parent vessel with varying liquid 

level. They shall be deslr,necl to cycle between the maximum design pressure and the minimum design 
pressure plus the external static head Imposed by the parent vessel. The PJM supports shall be designed to 
cycle belween fully buoyant (PJI/A 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 50% of 
the P JM cycles. 

Load Type Min Max Number of Cycles Comment 

Design Pressure psig FV 35 100 Nominal assumption for testing 

Operating Pressure psig FV 25 1.3E7 

Operating "F 50 194 12120 11 Same as Parent Vessel 
Temoerature 
Contents Specific Gravity 1.0 1.5 12120 ;;;--.__ Same as Parent Vessef 

11 

Contents Level Inch Empty Rooded 1.3E7 

Thrust lbf -400 400 1.3E7 Conservative 

Localized Features 

N=les NIA 

Supports Buoyant I Loaded 1.3E7 

Notes 
Cycle incniase: The Seller must increase the numbers of operatJonal cycles given above by 10¼ to account for commissioning duty 
unless otherwise noted. 
This vessel will be heated 12,120 times over the 40 year life of the plant, per UFP batch cycle, ECCN 24590-PTF-MVE-10-00003. 
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Component Plant ttem 
Number: 
Com nent Descrl lion 

PLANT ITEM No. 

MECHANICAL DAT ASHEET: VESSEL 
24590-PTF-MV-UFP-VSL-OOOOfA 

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

Steam S araers 

The information below is provisional and envelopes operational dutv for fatigue assessment. It is not to be used as operational data. 
Materials of Construction Hastellov 
DesiQn Life 4lJ Years 
Component Function and The Steam Sparpers will heat the process fluid until I t gets up lo 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-OS-016). 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 Sparger Is again pressured by air . 

Load Type Min Max Min Max Number of Comment 
Steam Steam Air Nr Cycles 

Design Pressure psig -2.0 160 -2.0 150 10 Nominal assumption for testing 
Design Temp. "F 5() 375 50 140 NIA 

Operating Pressure psig -1.5 111176 -1.5 150/51 .12120 See EC-Note 2 below for Max Steam and Max Air 
Values. 
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-Note 3 
below. 

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

the Conservative Assumption, see notes below. 
Contents Specific Gravity 1.0 1.5 The worst case is the pipe gets flooded, vessel SG 
w/ liquid used 
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PLANT ITEM No. 

MECHANICAL DATASHEET: VESSEL 
2459D-PTF-MV-UFP-VSL-000D1A 

-
Equipment Cyclic Data Sheet Notes M 

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

EC-Note 2: The Steam lines are controlled by a Steam Control Valve (on the HPS-RK-17) upstream of the vessel. According to 24590-PTF
MSC-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-UFP-DB-03119-
S11C-06-01 from both P&ID Line Lists 24590-PTF-MSX-UFP-00386 and 24590-PTF-M6X-UFP--0038n the range of pressure the · 
Steam Sparger wlll see for normal operations w111 be from 111 psig (13S psig - 24 psig) to 76 psig (135 psig - 59 psig). The steam 
temperature Is determined from the steam table for the correspondent pressure of 111 psig or 76 psig. · 

The Max Temperature and Max Pressure for the air purge cycle of the Steam Sparger System are per the PSA supply lines as 
defined in Notes 5 and 6 of P&ID Line Lists 24590-PDF-MBX-UFP-00386 and 24590-PDF-M6X-UFP-00387 respectively. 

The Nonna/ Temperature and Nonna/ Pressure for the air purge cycle of the Steam Sparger System are per the normal values 
given for fine 24590-PTF-PP-UFP-GQ-64454-S11C-011/2-01 in P&ID Line Lists 24590-PDF-M6X-UFP--00386 and 24590-PDF-M6X-
11cr:,..nn -, 11 'T 

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

:.fin imum ,,-aJue5 are l:,ast:ci c,,; the vessel's n;inin;u,ii µrt:SSures and iemperaiures. 

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

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

Cycles to Maintain the Vessel Temperature 
The steam nozzles are not planned to be cycled on/off for the temperature control valve on the steam supply line. Both of the semi-circle 
steam sparge rings are to be used for heat up of the vessel contents. Once the vessel contents reach digestion temperature, one of the 
semi-circle steam sparge ring will be shut off and purr,ecf with air. The remaining semi-circle steam sparge ring will be operated at 
reduced steam ftowrate to maintain the temperature set point (see caiculatlon 24590-PTF-MCC-UFP-00004 for steam ftow rate 
requirements). Therefore, the cycles to maintain the vessel temperature is the same as the heating cycle, 12,120 cycles. 

The specific volume of the steam at 111 psig is 3.5 ft"3/1b the density of air at 70 Fis 0.075 lb!ftAJ the specific gravity is then: 
(113.5)/0.075 • 3.81 in SG.,... 

The specific gravity of air at 150 psig is then found by: The density of air at 70 F and O psig 0.075 lb/W'3 and at 80 F and 150 pslg 0.824 
lblff"3 calculating 0.824 /0.075 = 11.D the SG.,... 

The sparger system is to be operated such: Air is to be used to keep the liquid out of the sparger during vessel fllling and draining. 
After vessel is filled the air is replaced by steam throur,h the sparper to heat the liquid to 194 F. One of the sparr,ers is returned to air 
service after the liquid reaches 194 F. One of the spargers is used throttled back to maintain liquid temperature. 

The Specffic gravity of the vessel liquid is not signfficantly changed during the process, however the specffic gravity of each batch can 
vary as noted above. 
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MECHANICAL DATASHEET: VESSEL 
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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 tor various reasons: to enhance the heat transfer from the fluid to the cooling jackets and to release hydrogen from the 
fluid are examples. PJMs worlr on pressurized air to drive the fluid out of the PJM and Into the vessel, this is called the "drive" phase. After 
the drive phase, all PJMs are normally simultaneously refT/led 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, • condition can exist in which the PJIA 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 overb/owing or if more than one PJM overb/ows, 
it is called Multiple Overblow (MOB). Fluid motion during single overb/ow or MOB in a ·vessel causes hydrodynamic loads on the Internal 
vessel components In the fonn of Increased pressure. This fluid motion is cycllc based on the number of drive phases imposed by the P JMs. 
There are several types of hydrodynamic loads that the vessel internals will be designed for: 1) Nonna/ 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 O erations 
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' causes air to be discharged from any single pulse jet mixer. All 
internal components shall be designed for the combination of the nonnal operational hydrodynamic loads and overb/ow /oads, .and this load 
combination Is also to be assumed to act concurrently with seismic loads. PJM Overblow loads are given below, normal loadings are given 
here. 
Normal Operation: 
Normal operation imposes a cyclical load ranging between --0.15 and 0.25 psi in the radial direction and-0.15 to 0.15 psi in the vertical 
direction for 1.3E7 cycles. The hydrodynamic pressure applies across the projected area of the component. Positive hydrodynamic forces 
act in the radial, outward direction and the vertical, upward direction. Seller shall apply the radial load simultaneously in the radial direction 
and nonnal to the radial direction in the horizontal lane. · 

Single Overblow Loading- PJMs 

Single PJM Overblow loads vary as a function of the horizontal distance from the center of the overblowing pulse jet mixer nozzle and the 
elevation 'H' above the overblowing pulse jet mixer nozzle up to the overflow level as plotted In the fonn of overblow pressures: 
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" 1.34 , .........--4 ft<= H < 8 ft ., ... 1.20 -------~1.11 -+- H >=8ft ::, .,, -·--... "' 1.00 0.90 ll---u .88 e - 1".81 0.7~ c.. 0.80 - 0.6:: , ii: 0.60 - ~ - - 0 .60 0 . . - -:a 0.40 - - 0.52 
;; I 0.47 - 0_44 

- - 0.40 > 
0 0.20 

0.00 t-
D 2 4 6 7.3 8 10 

Horizontal Distance from Center of PJM Nozzle (ft) 

- --· ·· -- ··· ·-··- ; 

For all vessel internal components other than the overblowing pulse jet m ixer, the overblow forces shall be applied a). in the vertical 
direction, and b). in the horizontal direction, radiating from the centerline of the overblowing pulse jet mh<er. For the overblowing pulse jet 
mixer, the force shall be applied in the vertical upward direction only. The overblow fo~ on all components, Including the structures and 
supports, shall be calculated by applying the overblow pressure at the location of the nearest surface of the component and to the projected 
area of the component, facing the appropriate direction. The nonnal force component, specified for the nonnal pulse jet mixer operation 
condition, is not applicable to the overblow condition. Any single PJM may overblow but the total number of cycles for all P.JM single 
overblow events is 2000 cycles. This load combination acts concu"ently with seismic loads. 

Multiple Overblow Loading- PJMs 
Multiple PJM Overblow (MOB) loads vary as a function of the horizontal distance from the center of the overblowing pulse jet mixer nozzle 
and the elevation 'H' above the overblowing pulse jet mixer nozzle up to the overflow level as plotted in the form of overblow pressures. 
Multiple application of the Single P JM O~low loading fonns the basis for the MOB loads. Usage of the above Single Dverblow graph along 
with Report# 24590-WTP-RPT-M-06-003 (Summary Report: Hydrodynamic Loads for PJM Multiple Overblow Condition) is required to 
determine the forces on each vessel internal component (tarpets) due to MOB. (Note: this report w/11 be provided in the Material Requisition 
Package). This load condition does not act concurrently with seismic loads, but will be included with other normal operating load conditions. 
The number of eve/es applied ro MOBs is 400 eve/es. 
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• 
PLANT ITEM No. 

MECHANICAL DATASHEET: VESSEL 
2459D-PTF-MV-UFl'-VSL-ODDD1A 

Nozzle Loads 

Design Desig~A Loads - lbs Moments - ft-lbs 

N~~ Nozzle 
Pres ). Temp 11 

Nozzle (psig) c·FJ Size Load Type Fx Fv Fz Mx My Mz 

Weight 52 138 52 160 75 204 
N02 170 212 3" Seismic 162 108 162 468 701 701 

Thermal 134 58 228 190 380 380 
Weicht 50 60 50 75 75 75 

N04 15 113 2"OD Seismic 106 70 106 158 237 237 
Thermal 33 29 44 49 97 97 

I Weicht I 
NOS 15 212 6" Seismic NOS is parent nozzle, nozzle loads are applied via N05A, N05B, N05C 

Thermal 
Weiqht 15 I 20 ! 15 20 20 20 

N05A 15 212 1" Seismic 30 I 20 30 37 55 55 {Note E) 
Thermal 9 8 12 11 22 22 
WeiQht 15 20 15 20 20 20 

N05B 100 212 1· Seismic 30 20 30 37 55 55 (Note E) 
Thermal 9 8 12 12 22 22 
WeiQht 15 20 15 20 20 20 

N05C 100 212 1· Seismic 30 20 30 37 55 55 (Note E) 
Thermal g 8 12 12 22 22 
Weiqht 87 262 87 216 135 135 

N07 75 185 4" Seismic 335 189 274 1448 1320 2223 
Thermal 113 131 150 360 720 720 
Weicht 52 203 52 119 75 75 

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

Thermal 66 76 88 303 380 380 
WeiQht 52 · 131 52 119 75 89 

N13 125 125 3" Seismic 269 213 382 898 701 701 
Thermal 66 58 88 190 380 380 
Weicht 52 84 52 119 75 75 

N15 15 212 3" Seismic 162 108 162 468 701 701 
Thermal 66 58 88 190 380 380 
Weicht 52 84 52 119 75 75 

N16 125 155 3" Seismic 162 108 162 468 701 701 
Thermal 66 58 88 190 380 380 
Weicht 210 612 210 598 374 374 

N18 230 138 6" Seismic 663 449 663 2423 3638 3638 
Thermal 524 1086 375 1593 2046 2046 
Weiaht 234 373 234 741 464 464 

N19 15 212 8" Seismic 734 490 734 2948 4418 4418 
Thermal 340 303 455 1378 2740 2740 
Weicht 35 35 35 40 40 40 

N22 15 212 1 1/2" Seismic 60 40 60 91 137 137 
Thermal I 19 17 25 28 55 55 
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• 
PLANT ITEM No. 

MECHANICAL DATASHEET: VESSEL 
24590-PTF-MV-UFP-VSL-00001A 

-
Nozzle 

Desig~ Designl 
Nozzle 

11 
Nozzle 

Pres Temp 11 

(psig) (0 F) Size 

Loads -lbs Moments • ft-lbs 

Load Type I Fx I _ Fy I Fz I Mx I My I Mz 

Weight I 52 I 148 I 52 I 119 I 75 I 75 

N23 170 170 3• Seismic I 192 I 119 I 162 I 665 I 701 I 1018 

Thermal I 66 I 58 I 88 I 388 I 380 I 380 

Weight I 52 I 164 I 52 I 119 I 75 I 75 

N24 125 125 3• Seismic I 228 I 683 I 551 I 2297 I 701 I 701 

Thermal I 66 I 136 I 88 I 213 I 380 I 380 

Weight I 87 I 146 I 87 I 216 I 135 I 135 

N2B 75 185 4• Seismic I 274 I 183 I .274 I 878 I 1320 I 1320 

Thermal I 113 I 100 I 150 I 360 I 720 I 720 

Weight I 87 I 346 I 87 I 216 I 135 I 224 

N30 75 185 4• Seismic I 274 I 249 I 274 I 1337 I 1320 I 1320 

Thermal 113 I 100 I 150 I 360 I 720 I 720 
Weight 52 86 52 119 75 75 

N35 190 194 3" Seismic I 162 I 108 I 162 I 468 I 741 I 701 

Thermal I 66 I 58 I 88 I 190 I 380 I 380 

Weight I 50 I 60 I 50 I 75 I 75 I 75 
N37 124 140 2" Seismic I 106 I 70 I 106 I 158 I 237 I 237 

Thermal I 45 I 118 I 44 I 125 I 97 I 168 

Weiaht 50 60 50 75 75 75 

N38 124 140 2" Seismic 106 70 106 158 237 237 

Thermal 33 42 51 186 97 97 

Weight I 50 I 60 I 50 I 75 I 75 I 75 
N39 124 140 2" Seismic I 106 I 70 I 106 I 158 I 237 I 237 

Thermal I 33 I 114 I 70 I 252 I 97 I 97 

Weight I 50 I 60 I 50 I 75 I 75 I 75 
N40 124 140 2· Seismic I 106 I 70 I 106 I 418 I 237 I 237 

Thermal I 33 I 81 I 44 I 49 I 97 I 97 

Weight I 50 I 60 I 50 I 75 I 75 I 75 
N41 124 140 2" Seismic I 106 I 70 I 106 I 158 237 I 237 

I I I I I Thermal I 45 I 118 j_ _ 44 I 125 I 97 I 168 
Weight 50 60 I 50 75 75 75 

N42 124 140 2" Seismic I 106 I 70 I 106 I 158 I 237 I 237 

Thermal 33 69 68 254 97 97 I 
Weiqht . 50 62 50 ... 75 75 75 i 

N43 124 140 2· Seismic 106 70 106 158 237 237 ! 

I Thermal · 33 29 44 126 97 97 

Weight 50 60 50 75 75 75 
N44 124 140 2" Seismic 106 7H ~ - --' _ 158 237 237 

Thermal 33 48 · 47 I 179 97 97 

Wei ht 50 87 -50 I 75.\ 75 75 

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

Thermal I 33 I 29 I 44 I 112 I 97 I 97 

Weight I 50 72 I 50 I 75 I 75 I 75 
N48 170 175 2· Seismic I 106 I 70 I 105 I 158 I 237 I 237 

Thermal I 33 I 33 I 45 I 185 I 97 I 97 
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• 
PLANT ITEM No. 

MECHANICAL DATASHEET: VESSEL 
2459D-PTF-MV-UFP-VSL-00001A 

Design Desig~l Loads - lbs Moments - ft-lbs 
Nozz~~ Nozzle 
Pres ~ Temp u 

Nozzle (psig) ("F) Size Load Type Fx · Fv Fz Mx Mv Mz 

Weicht 50 99 50 75 75 75 
N49 170 175 2" Seismic 106 122 106 242 237 242 

Thermal 33 29 44 152 97 97 
Weicht 50 60 · 50 75 75 75 

N51 124 175 2" Seismic 106 70 106 245 237 246 
Thermal 33 38 44 64 97 97 
Weicht 50 60 50 75 75 75 

N52 124 175 2· Seismic 106 70 106 158 237 237 

I Themial 99 29 i06 209 183 97 
Weicht 52 143 52 11 9 75 75 

N53 125 150 3• Seismic 162 108 162 468 701 701 
Thermal 129 58 88 190 j 380 396 
Weicht 234 492 234 741 i 464 1098 

N54 15 212 8" Seismic 1228 1186 2128 2948 12158 6362 
Thermal 340 354 455 1372 2740 2740 
Weicht 210 461 210 598 374 374 

N55 15 212 6" Seismic 663 600 1270 2423 3638 4751 
Thermal 280 1184 390 1023 2046 3042 
Weicht 50 111 50 75 75 75 

N56 15 212 2" Seismic 106 70 106 213 237 237 
Thermal 33 29 44 49 97 97 
Weicht 50 105 50 75 75 230 

N57 15 212 2" .Seismic 106 70 106 158 237 237 
Thermal 148 30 44 49 97 97 
Weiaht 210 335 210 598 374 374 

N58 35 140 6" Seismic 663 443 663 2423 3638 3638 (Note F) 
Thermal 280 250 375 1023 2046 2046 
Weioht 210 459 210 598 374 644 

N59 35 140 6" Seismic 663 466 663 2423 3638 3638 
Thermal 280 250 375 1098 2046 2046 
Weioht 52 84 52 119 75 75 

NBD 15 212 3" Seismic 162 108 162 492 950 701 
Thermal 76 190 88 530 380 380 
Weicht 

N61 15 212 24" Seismic Manway 

Thermal 

3£ 
~;\Weicht 100 150 100 200 200 200 

N62 169 120 11\seismlc 162 108 162 468 701 701 ·, 
~;-..._Thermal 66 58 88 190 380 380 

Weicht 50 60 50 75 75 75 
N63 170 150 2" Seismic 184 70 106 159 237 382 

Thermal 33 29 44 49 97 97 
Weicht 

N65 15 212 6" Seismic NBS is parent nozzle, nozzle loads are applied via N65A, N658 , N65C 

Thermal 
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MECHANICAL DATASHEET: VESSEL 

PLANT ITEM No. 
24590-PTF-MV-IIFP-VSL-OOOOf A 

Design Desig~i Loads - lbs Moments - ft-lbs 

No~~ 
Nozzle 

Pres ~ Temp 11 

Nozzle (psig) (•F) Size Load Type Fx Fv Fz Mx My 

Weioht 15 20 15 20 20 
N65A 15 212 1" Seismic 30 20 30 37 55 (Note E) 

Thermal 9 8 12 12 22 
Weloht 15 20 15 20 20 

N65B 100 212 1" Seismic 30 20 30 37 55 (Note E) 
Thermal 9 8 12 12 22 

Weioht 15 20 15 20 20 
N65C 100 212 1 .. Seismic 30 20 30 37 55 (Note E) 

Thermal 9 8 12 12 22 
Weiqht 87 359 87 216 135 

N70 160 375 4" Seismic 335 249 274 1448 1320 
Thermal 120 131 150 360 720 
Weight 87 359 87 216 135 

N71 160 375 4" Seismic 335 249 274 1448 1320 
Thermal 120 131 150 360 720 

Notes for Nozzle Loads 
A. Direction of load application for shell nozzles is per diagrams in 24590-WTP-3PS-MV0O-T0001 Appendix A. 
B. For nozzles in head: x :: North/South, y:: Vertical, and z = East/West - Vessel o• defined as north. 
c. Deleted 

Mz 

20 
55 
22 
20 
55 
22 
20 
55 
22 
224 
2223 
720 
224 
2223 
720 

D. Nozzle loads shown are to be used in place of those specified in 24590-WTP-3PS-MV00-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 
DATASHEET (EQD) 

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

Page 11 of 15 

Equipment Identification 

Component Tag Number 24590-PTF-MV-UFP-VSL-0000 1 A l8l SC D ss 0 APC 

Manufacturer I Supplier Northwest Copper Works 
Safety 

D SDC • sos 0 RRC Classification 

Requisition Number 24590-QL-MRE-MV A0-0000 I All subcomponents are SC 

Model Custom l8l SC-I 0 SC-II 

Description (Include Ultrafiltration Feed Preparation Vessel, Pre-Treatment Seismic • SC-III 0 SC-IV 
descriptive text [e. g., Category 

location, elevation)) 
Column Lines JII 1.5, 0'-0" Elevation All subcomponents are design to SC-I 

UFP-VSL-0000lA (parent vessel) is considered a high active process vessel credited to prevent spills oflarge 
Safety Function(s) quantities of high activity process liquid and provide primary confinement for radioactive releases. Pulse Jet Mixers 

(PJMs) provide a mixing function in the vessel to prevent hydrogen accumulation. 

----
Seismic Safety Function l8l Yes 0 No I Room Numbcr(s): P-0106, Pre-Treatment Facility 

Maintenance Accessible D Yes l8J No · I Method of Maintenance Access: D Remote D Hands On l8l None 

Seismic Operabi lity Requirements: l8l During Seismic Event l8l After Seismic Event 

ITS Equipment Type: l8l Passive Mechanical D Active Mechanical 0 Electrical 

Equipment Environmental Qualification (EEQ) 

Environment £ 0 Mild • Harsh Hi Rad Service l8l Yes 0 No Design Life (yrs) l8J 40 D Other _ _ 

Contamination Class: cs 
Radiation Class: R5 

Time 

Time Units I Parameter Duration WTP Document Number Submittal Number 
Parameter Type/Units Value (number) (BUYER) (SELLER) 

Nortn2l 

Normal High Temperature (°F) I 13 40 yrs 
24590-PTF-U0D-WI 6T-

E-Note -I 0000] 

Normal Low Temperature (°F) 59 40 yrs 24590-PTF-U0D-Wl 6T-
E-Notc I 

00001 

Normal High Relative Humidity (¾RH) 100 40 yrs 24590-PTF-U0D-WI 6T-
00001 E-Note l 

Normal Low Relative Humidity (%RH) 5 40 yrs 
24590-PTF-U0D-Wl6T-

E-Note I 
00001 

Normal High Pressure (in.-w.g.) 
0 

40 
24590-PTF-U0D-Wl 6T-

E-Note 1 <E-Note 2) 
yrs 

00001 

Normal Low Pressure (in.-w.g.) 
(-) 1.4 

40 
24590-PTF-U0D-WI GT-

E-Note I 
(E-Note 2) 

yrs 
00001 

Normal Radiation Dose Rate (mR!hr) 
255000 40 24590-PTF-U0D-W l GT-

E-Note I (E-Notc 4) (E-Note 7) 
yrs 

00001 

Vibration Magnitude (g) NIA NIA NIA NIA NIA 

Vibration Frequency (Hz:) NIA NIA NIA NIA NIA 

Additional Normal Information: NIA 

24590-ENG-F00065 Rev I (2/20/2008) Ref: NIA 
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• EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

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

Page 12 of 15 

Equipment Environmental Qualification (EEQ) (continued) 

Time 
Parameter Duration Wfp Document Number Submittal Number 

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

Abnorm2l 

Abnonnal High Temperature (0f) I& 128 8 hrs/yr 24590-PTF-UOD-Wl6T- A 
0000 1 

E-Note 1 

Abnonnal Low Temperature (0 f ) 40 8 hrs/yr 
24590-PTF-UOD-Wl 6T-

E-Note I 
0000! 

Abnormal High Relative Humidity (%RH) 100 24 hrs/yr 
24590-PTF-UOD-W 16T-

E-Note J 
00001 

Abnormal Low Relative Humidity (%RH) 6 72 hrs/yr 24590-PTF-UOD-W16T-~ 
00001 I 

E-Note 1 

Abnonnal High Pressure (in.-w.g.) 
4 

8 
24590-PTF-UOD-Wl6T-

(E-Note 2) 
hrs/yr 

00001 
E-Note 1 

Abnormal Low Pressure (in.-w.g.) 
(· ) 7.3 

8 hrs/yr 
24590-PTF-UOD-Wl 6T-

(E-Note 2) 00001 
E-Note 1 

Abnormal Radiation Dose Rate (rnR/hr) 
255000 0 24590-PTF-UOD-W 16T -

(E-Note 4) (E-Note 7) 
yrs 

00001 
E-Note 1 

Wet Sprinkler System Present No NIA NIA 
24590-PTF-UOD-Wl 6T-

E-Notc 1 
00001 

Additional Abnormal Information NIA 

Design Basis Events (DBE) 

DBE High Temperarure (0 f ) ~ 138 1000 hrs 24590-PTF-UOD-W16T-~ 
0000 1 

E-Note I 

DBE Low Temperature (0 F) 40 1000 hrs 
24590-PTF-UOD-Wl 6T-

E-Note 1 
0000 1 

D BE High Relative Humidity (¾RH) 100 482 hrs 
24590-PTF-UOD-WI6T-

E-Note I 
0000 1 

DBE Low Relative Humidity (%RH) 4 1000 hrs 
24590-PTF-UOD-WJ6T-

E-Note I 
00001 

DBE High Pressun (in.-w.g.) 
4 24590-PTF-UOD-W1 6T-

1000 hrs E-Note 1 
(E-Note 2) 00001 

DBE Low Pressure (in.-w.g.) 
(-)7.3 24590--PTF-UOD-Wl 6T-

1000 hrs E-Note I 
(E-Note 2) 00001 

DBE Radiation Dose Rate (mR/hr) 
255000 0 24590-PTF-UOD-W l 6T-

(E-Note 4) (E-Note 7) I 
yrs 

00001 E-Note I 

Flood Height (ft) 2.08 l000 hrs 
24590-PTF-UOD-W l 6T-

E-Note 1 00001 

NIA 
Submergence (ft) NIA NIA NIA NIA 

(E-Note 5) 
.... -·-····-·-·--·-·"· -----······· 

Chemical/Spray Exposure Yes 1000 hrs 124 590-PTF-UOD-W ! GT-
00001 

E-Notc l 

Additional DBE Information NIA 

24590-ENG-F00065 Rev I (2/20/2008) Ref: NIA 
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• 
EQUIPMENT QUALIFICATION 

DATASHEET (EQD) 

DBE Chemical Exposure Details 

DBE Chemical T 

Sodium Hydroxide (19M) 

ypes/Concentrations Sodium Permanganate (lM) 

Strontium Nitrate (lM) 

Interfaces (Electric:il} 

Powe;- Supply Vol tage (V AC, VDC) NIA 

Power Supply Frequency (Hz) NIA 

Pow er Connection Method NIA 

I/0 Sign als to/from Equipment NIA 

l /0 Connection Method NIA 

Interfaces (Mechanical) 

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

Page 13 of 15 

Mounting Con figuration ( orientation) Vertical Mounted, Skirt, Located at 0' -0" in the Pre-Treatment Facility, Column Lines J and J J.5 

Mounting Me thod (oolts, welds, etc.) 
Welded skirt to ring beam welded to embedment plates. Embedment plate details per 24590-PTF-DD
SJ 3 T-00039, 24590-PTF-DD-S 13T-00036, 24590-PTF-DD-S 13T-00043, and 24590-PTF-DD-S !3T-
00045 rovici ed to the vendor in the material r uisition 

Auxiliary Devices 
Pules Jet Mixers: UFP-PJM-00001 , UFP-PJM-00002, UFP-PJM-00003, UFP-PJM-00004, UFP-PJM-
00044, UFP-PJM-00053, UFP-PJM-00105 , UFP-PJM-00106, Auxiliary Devices are located within the 
vessel. 

Equipment Seismic Qualification (ESQ) 

Parameter Title 
Reference/Document 

I 
Ve~ion / Remarks 

Number Revision 

Engineering Specification for Seismic .24590-WTP-3PS-SS90- Rev 2 NIA 
Qualification of Seismic Category I/II TOOOl 

WTP Seismic Design Equipment and Tanks 
24590-WTP-3PS-MVOO-Specification (BUYER) 

Engineering Specification for Seismic T0002 Rev 2 

Qualification Criteria for Pressure Vessels 

Specified Seismic Load 
Seismic Analysis of Pretreatment Building - 24590-PTF-SOC-SIST- A CCN 158079; WSGM ISRS 

(BUYER) 
WSGM In-Structure Response Spectra 00057 Curves: 67, 68, 69 
(!SRS) 

Design Seismic Load NIA N/A NIA E-Note 3 
(SELLER 

Qualifo.:aliun Mt:thod NIA NIA NIA Dynamic Analysis utilizing 
(SELLER) response spectra curves 

Qualification Report NIA NIA NIA E-Note 3 
Number (SELLER) 

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

24590-ENG-F00065 Rev I (2/20/2008) Ref: N/A 



• EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

24590-PTF-MVD-UFP-00001 
Rev_: 11 

Page 14 of 15 

Equipment Qualification Notes and Additional Information 

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

E-Note 2: Where pressure is given in Inches of water column {in-w.c.) in the source document, it is generally assumed thatthis 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 on ly 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. 

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

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

E-Note 7: Normal , Abnormal, and DBE dose rates are the same, therefore, abnormal & DBE doses do not add to total integrated 
dose based on normal 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 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 description purposes only. 

Screening/ Evaluation Required? II yes per 24590-WTP-GPP-SREG-002. E&NS signature required below X Yes I No 

24590-ENG-F0006S Rev I (2/20/2008) Re f: NI A 



• EQUIPMENT QUALIFICATION 
DATASHEET (EQD) 

Approval 
System Vessel 

Rev Description Engineer Engineer Checked Reviewed 
0 Issue for Purchase P.A H.K US/CS JJ 

1 Revised as noted MA HK PA/CS JJ 

2 Rcvi sed as Noted -MA HK PA/CS RES 

3 Revised as Noted M . Askar H Khurana 
P Aviguetero 

J. Julyk 
C Slater 

4 
Added hydrodynamic loads and other 

M. Askar H Khurana 
P A viguetero J. Julyk 

revisions as noted. C Slater 

5 Added wear ·plates as noted . M. Askar HKhurana 
P Aviguetero J. Julyk 

C Slater 

Added note 14 & 15, deleted note 10, 
revised note 12, added P&ID reference 

P Aviguetero 
6 and changes as nolt:d. Incorpordtt:d M.Askar HI<hurdna J. Julyk 

SDDR # 24590-WTP-SDDR-PROC-05-
C Slater 

00227 by reference. 

7 Revised Notes on page 2 & 3 as noted M . Askar H. Khurana MAP forCJS RES 

8 
Revised per note 17 on page 2 and as 

M . Askar H. Khurana Jl Polani 
C. Slater 

noted. D. Adler 

Revised per Note 2 1, due to revised load 

9 
conditions, new lond conditions for 

DVo M Seed WWilcox BMakadia 
MOB, single overblow, and revised 
process conditions 

10 
Revised per Note 29 & 30. Added Steam 

DVo M Seed RPetrn R Davis 
Spargers . 

Revised as noted by revision triangles. DVo 

M~ 

D Harris 

~ Added Nozzle Pressure and Tempcraurre :)\)\Jo ,-~ 
11 

to Nozzle Table. Renumbered t.AP< . 
..__ \ I.,./ DI 

Equipment Qualification Notes to E-Note ~v ~,,-: -~ 
ityz for clarity to EQ Sections . Updated 
Cyclic data for Sparger ' Rffll6 

24590-ENG-F00065 Rev I (2/20/2008) 
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E&NS I Aporoved Date 
NIA SK 10/20/02 
NIA MWH 8/18103 
NIA MWH ll/l4/03 

NIA C. Morley for 
2/5/04 

M Hoffmann 

NIA MHoffmann 9/8/04 

NIA M Hoffmann 1013104 

NIA M Hoffmann 03/02/05 

NIA M Hoffmann 07/28/05 

NIA J. Julyk 10128/05 

G Hendricks J Julyk 03/20/08 

J Hinckley J Julyk 0111 6/09 

J Hmckley J Julyk I gtt\ o' , v11 t<Jf 

Ref: NIA 



ATTACHMENT 1: Page I of 2 
REFERENCES for Data Sheets: 24590-PTF-MVD-UFP-00001 / 00002 
Vessel Tag #'s: UFP-YSL-O0O0lA / 00001B 

(For BNl Use only) 

Data Document# Rev Document Title 

Quality Level 24590-PTF-M6-UFP-OOOO I 00 I 0 P&ID PTF Ultrafllt ration Process System Feed Preparation Vessel UFP-VSL-0000JA 

24590-PTF-M6-UF P-0000 I 004 0 P&ID PTF Ultrafl ltration Process System Feed Preparation Vessel UFP-VSL-0000IB 

Seismic Category 24590-PTF-M6-UFP-OOOO I 00 I 0 P&ID PTF Ultrafiltration Process System Feed Preparalion Vessel UFP- VSL-0000JA 

24590-PTF-M6-UFP-OOOO I 004 0 P&ID PTF Ultraflltration Process System Feed Preparaiion Vessel UFP-VSL-O000JB 

Design Specific Gravity 24590-WTP-RPT-ENG-07-007 0 Process Stream Properties I Section 4. 18 

Max Operating Volume 24 590-PTF-M6C-UFP-00004 D Vessel Sizing Calculatio11sfor Ultrajiiltra1ion Feed Prep,iration Vessels UFP-VSL-0000JAIB, / Sheet 25 

Total Volume 24590-PTF-M6C-UFP-00004 D Vessel Sizing Ca lculations f or Ultrajii/tralio11 Feed Prep,1ration Vessels UFP-VSL-0O00JAIB, / Sheet 19 
. 

Inside Diameter 24590-PTF-M6C-UFP-00004 D Vessel Sizing Calculations f or Ultrajiiltrai' ion Feed Prep,1ration Vessels UFP- VSL-0000JAIB, / Sheet 24 

Length TL-TL 24590-PTF-M6C-UFP-00004 D Vessel Sizing Calculations for Ultrajii/Lratio11 Feed Preparation Vessels UFP-VSL-0000JAIB, ! Sheet 24 

O perating Pressure Parent Vessel 24590-PTF-M6C-PVP-OOO 17 A HADCRTA11a/ysis of P1F P VP System at va,·ious Operating Scenarios I (see sheet 14 - the PVP scrubber inlet 
(external) is controlled to 35 in-wg) External pressu: e of 1.5 psig ii: based on a normal operating pressure of -35 in WG 

( 1.26 psig) with an additional margin. (245 90-PTF-MS-V I 7T-0002 I 00 I & 0002 1004 indicate the process flow 
diagrams) 

Operating Pressure Parent Vessel NI A Maximum value possible, assurning fans off, is utmosplwric pressure 
( in ternal) 

Design Pressure Parent Vessel 24590-WTP-DB -ENG-01 -00 1 Basis of Design I Section 16.4 .2. 1 
( internal) 

Design Pressure Parent Vessel 24590-PTF-M6C-PVP-OOO 17 A HADCRT Analysis of PTF P VP System at various Operating Scenarios I External design pressure of2.0 psig 
(external) is based on a nonnal operating pressure of-35 in WG (1.26 psig) with an additional margin 

Jacket Design Pressure (internal) 24590-PTF-MVC-10-00003 A PTF Vessel Cyclic Datasheet l11p ufsl use :15 psig 

Operating Temp (parent vessel) CCN 187535 NA DOE contracl change from I 00 C to 90 C, 90 degrees C is equival ent to 194 F 

Design Temp (parent vessel) CCN 187535 NA DOE contract change from I 00 C to 90 C fo r max operating condition use I 00 C for design, I 00 C equals 212F 

Sparger Operation/Design 24590-PTF-M6X-UFP-00386 0 MS Li11e List for 24590-PTF-M6-UFP-0o.?34002 

24590-PTF-M6X-Uf P-00387 0 MS Line List for 24590-PTF-M6-UFP-00034003 

24590-PTF-M6X-UFP-00388 0 MS Line List f or 24590-PTF-M6-UFP-00.J34004 

24590-PTF-M6X-UFP-00389 0 MS Lin e Li.st for 24590-I'TF-M6-UFP-00,'J34005 

Jacket Design Temp NIA Same as vessel 

Corrosion Allowance, Erosion 24590-PTF-N ID-VFP-00005 5 Corrosion Evaluatio11 UFP-VSL-0000IA/ 8 
a llowance 

Materials of Construction 24590-PTF-N ID-UFP-00005 5 Corrosion Evaluation UFP-VSL-0000JAI B 

Design Pressure (P JM) 24590-PTF-M6X-UFP-OO 174 0 MS Line List for /'&JD 24 590-PTF-M6-l.JFP-00008007 

24590-PTF-M6X-UFP-OO 148 0 MS Lin e List f or P&JD 245 90-PTF-M6-uFP-00007007 

I 
i 



ATTACHMENT 1: Page 2 of2 
REFERENCES for Data Sheets: 24590-PTF-MVD-UFP-00001 / 00002 
Vessel Tag #'s: UFP-VSL-0000lA I O000IB 

(For BNJ Use only) 

Data Document# Rev Document Title 

Operating Pressure (P JM) 24590-QL-POA-MPE0-00002- ooc PJM Datasl, eet JPP ·s I P JM air pressure is 20 psig plus a 25% additional margin for 25 psig 
25 -03 

Operating Ternperat·ure (PJM) NIA same as parent vessel 

Cyclic Data (Vessel) 24590-PTF-MVC-I 0-00003 C PTF Vessel Cyclic Datasheel Inputs 

24590-PTF-MVE-I 0-00003 NA ECCN to inco1pora1e steam spargi11g cycles 

CCN 181 535 NIA DOE contract change from I 00 C to 90 C, 90 degrees C is equivalent to l 94°F, use of I 94°F for max operating 
temperature in place of the vaiue in 24590-PTF-MVC-10-00003 

Cyclic Data (P JM) 24590-PTF-MVC- I 0-00003 A PTF Vessel Cyclic Datasheet Inputs/ sheet B-2 

CCN 187535 NIA DOE contract change from I 00 C to 90 C, 90 degrees C is equivalent to l 94°F, use of I 94°F for max operating 
temperature in place of the value in 24590-PTF-MVC-10-00003 

Cyclic Data (Stearn Spargers) 24590-PTF-MVE- I 0-00003 . NIA ECCN to inco1porate steam sparging cycles 

Operating conditions (Air) 24590-P1F-M6X-UFP-00386 0 MS Line List f or 24590-PTF-M6-UFP-00034002 

24590-PTF-M6X-UFP-00387 0 MS Line List f or 24590-PTF-M6-UFP-00034003 

24590-PTF-M6X-UFP-00388 0 MS Line List f or 24590-PTF-M6-UFP-00034004 

24590-PTF-M6X-UFP-00389 0 MS Line List f or 24590-PTF-M6-UFP-00034005 

Operating Conditions (Steam) 24590-PTF-M6X -UFP-00386 0 MS Line List f or 24590-PTF-M6-UFP-00034002 

24590-PTF-M6X-UFP-00387 0 MS Line List for 24590-PTF-M6-UFP-00034003 

24590-PTF-M6X-UFP-00388 0 MS Line List for 24590-PTF-M6-UFP-00034004 

24590-PTF-M6X-UFP-00389 0 MS Line List for 24590-PTF-M6-UFP-00034005 

Hydrodynamic Loads 24590-WTP-MVC-50-0000l A Hydrodynamic Loads f or Nomral PJM Operation in Vessels with Newtonian Fluids 

Single PJM Overblow Loads 24590• WfP-MVC-50-00008 A Hydrodynamic Loads f or P JM Overblow in Vessels with Non-Newtonian Fluids 

Single Overblow cycles 24590-PTF-MVE-10-00004 NIA Add P JM Overblow Freq11ency Ass11mption I 2000 cycles used for conservatism 

Multiple Overblow 24590- WTP-RPT-M-06-003 0 Summary Report : Hydrodynamic Loads for P JM Multiple Overblow Condition 
Multiple Overblow Cycles 24590-PTF-MVE-l 0-00004 NIA Add PJM Overb/ow Frequency Assumption I 400 cycles used for MOBs 

Nozzle Loads CCN 126187 NIA Nozzle Loads fo r UFP-VSL-OO00IA 
CCN 126188 NIA Nozzle Loads fo r UFP-VSL-000018 
CCN 202057 NIA Supplemental Design Nozzle Loads for UFP-VSL-O000 IN B 

Nozzle Design Pressures and 24590-PTF-M6X-UFP-00148 0 MS LINE LIST FOR P&ID 24590-PTF-M6-UFP-00007007, REV. 0 
Temperatures 24590-PTF-M6X-UFP-0O 174 0 MS LINE LIST FOR P&ID 24590-PTF-M6-UFP-00008007, REV. 0 

24590-PTF-M6X-UFP-00288 
0 MS UNE LIST FOR 24590-PTF-M6-UFP-OOOOI001, REV. 0 

24590-PTF-M6X-UFP-0029 I 
24590-PTF-M6X-UFP-00429 0 MS UNE LIST FOR 24590-PTF-M6-UFP-00001002, R,EV. 0 

24590-PTF-M6X-UFP-0030! 0 MS LINE LIST FOR 24590-PTF-M6-UFP-O0OO 1005, REV. 0 
24590-PTF-M6X-UFP-00306 0 MS LINE LIST FOR 2459 0-PTF-M6-UFP-0000 1004, REV. 0 
24590-PTF-M6X-PWD-0Ol 13 2 P[PELINE LI ST FOR P&ID 24590-P1F-M6-PWD-00046, REV. 2 
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Hanford Facility RCRA Permit Modification Notification Form 

Part 111, Operating Unit 10 

Waste Treatment and Immobilization Plant 

Hanford Facility RCRA Pennit, Part Ill , Operating Unit 10, Waste Treatment and Immobilization Plant 

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

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

~~.Mlk ?4,olro 
Date 

24590-SENV-F000l l Rev 20 (Revised 9/9/2009) 

• fl1 _rJ n 
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G. A. Girard 

' I 

?-/?1r Ii{) 
Date 

Ref: 24590-WTP-GPP-SENV-010 
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Quarter Ending March 31 , 2010 24590-PTF-PCN-ENV-09-005 

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Pennit Part: 

Waste Treatment and Immobilization Plant Part Ill, Operating Unit 10 

Descriotion of Modification : 
The purpose of this Class 1 prime modification is to update the P&IDs for the PTF UFP System, in Appendix 8.2 
of the DWP. The permit P&IDs currently incorporated into the DWP are being replaced with source P&IDs as 
indicated in the table below. 

Appendix 8.2 

Replace: 24590-PTF-M6-UFP-P0016, Rev 0 With: 24590-PTF-M6-U FP-0001 6001, Rev 0 

24590-PTF-M6-UFP-P0017, Rev. 0 24590-PTF-M6-UFP-00017001, Rev 0 

24590-PTF-M6-UFP-00019001, Rev 0 

24590-PTF-M6-UFP-00019002, Rev 0 

24590-PTF-M6-UFP-00019003, Rev 0 

24590-PTF-M6-UFP-00019004, Rev 0 

24590-PTF-M6-UFP-00020001 , Rev 0 

24590-PTF-M6-UFP-00020002, Rev 0 

24590-PTF-M6-UFP-00020003, Rev 0 

24590-PTF-M6-UFP-00020004, Rev 0 

24590-PTF-M6-UFP-00021001, Rev 0 

24590-PTF-M6-UFP-00021002, Rev 0 
24590-PTF-M6-UFP-00022001 , Rev 0 

24590-PTF-M6-UFP-00022002, Rev 0 

24590-PTF-M6-UFP-00031001, Rev 0 

24590-PTF-M6-UFP-00031002, Rev 0 

24590-PTF-M6-UFP-00031003, Rev 0 

24590-PTF-M6-UFP-00032001 , Rev 0 
24590-PTF-M6-UFP-00032002, Rev 0 

24590-PTF-M6-UFP-00032003, Rev 0 

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

• Modified, deleted, and added notes, holds, and references 

• Modified, identified, and added support/utility system racks, lines, valves , bu lges, in-line components , 
instruments and logic controls 

• Incorporated changes from change documents identified in the final note on P&ID 

• Drawings converted from a single sheet to multi-sheet drawings 

• Revised , identified, and added slope symbols and/or the slope requ irement 

Drawings in this PCN not previously submitted are the result of enhanced instrumentation and utilities, such as 
air purging to mitigate hydrogen gas generation (HPAV). These drawings do not change the permitted UFP 
waste treatment process . 

Outstanding chan ge document 24590-PTF-M6N-UFP-00107 has not been incorporated into th is modification 

24590-SENV-F000l 1 Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP- SENV-OJ 0 
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and applies to the following P&IDs: 

• 24590-PTF-M6-UFP-00016001 

• 24590-PTF-M6-UFP-00017001 

Outstanding change document 24590-PTF-M6LN-UFP-00005 has not been incorporated into this modification 
and applies to the following P&IDs: 

• 24590-PTF-M6-UFP-00019002 

• 24590-PTF-M6-UFP-00019003 

• 24590-PTF-M6-UFP-00019004 

• 24590-PTF-M6-UFP-00020002 

• 24590-PTF-M6-UFP-00020003 

• 24590-PTF-M6-UFP-00020004 

Outstanding change document 24590-PTF-M6LN-UFP-00008 has not been incorporated into this modification 
and applies to the following P&IDs: 

• 24590-PTF-M6-UFP-00019002 

Outstanding change document 24590-PTF-M6LN-UFP-00015 has not been incorporated into th is modification 
and applies to the following P&IDs : 

• 24590-PTF-M6-UFP-00019002 

• 24590-PTF-M6-UFP-00019004 

Outstanding change document 24590-PTF-M6LN-UFP-00018 has not been incorporated into this modification 
and applies to the following P&IDs: 

• 24590-PTF-M6-UFP-00016001 

• 24590-PTF-M6-UFP-00017001 

Outstanding change document 24590-PTF-M6PR-UFP-00002 has not been incorporated into this modification 
and applies to the following P&IDs: 

• 24590-PTF-M6-UFP-00019001 

• 24590-PTF-M6-UFP-00019002 

Outstand ing change document 24590-PTF-M6PR-10-00009 has not been incorporated into this modification and 
applies to the following P&IDs: 

• 24590-PTF-M6-UFP-00019002 

• 24590-PTF-M6-UFP-00019003 

• 24590-PTF-M6-UFP-00019004 

• 24590-PTF-M6-UFP-00020002 

• 24590-PTF-M6-UFP-00020003 

• 24590-PTF-M6-UFP-00020004 

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

• 24590-PTF-M6-UFP-00020001 

Outstanding change document 24590-PTF-M6PR-UFP-00006 has not been incorporated into th is modification 
and applies to the following P&IDs: 

24 590-SENV-F000 l l Rev 20 (Revised 9/9/2009) Ref: 24590-WTP-GPP-SENV-01 o 
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Quarter Ending March 31, 2010 

• 24590-PTF-M6-UFP-00020001 

• 24590-PTF-M6-UFP-00020002 

• 24590-PTF-M6-UFP-00020003 

Page4 of4 

24590-PTF-PCN-ENV-09-005 

Outstanding change document 24590-PTF-M6N-M80T-00057 has not been incorporated into this modification 
and applies to the following P&IDs: 

• 24590-PTF-M6-UFP-00021001 

• 24590-PTF-M6-UFP-00022001 

WAC 173-303-830 Modification Class: I Class 1 I Class ' 1 I Class 2 I Class 3 

Please mark the Modification Class: I I X I I 
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)(i), this modification notification Is requested to be reviewed and approved as a 
Class 11 modification. WAC 173-303-830(4)(d}(ll)(A) states, "Class 1 modifications apply to mi.nor changes that keep the 
permit current with routine changes to the facility or Its operation. These changes do not substantlally 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." 

Modification Iv; I Yes D Denied (state reason below) 
Approved/Concur: /'· 

Reason for denial: 

24590-SENV-F000I l Rev 20 (Revised 9/9/2009) 

Reviewed by Ecology: 

. 0 J <;~n _.o_ 1! -· 
'rV VY JJ M~ .J 

' " -Kelly Elsethagen Date 

Ref 24590-WTP-GPP-SENV-010 
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Drawings: 

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

Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part 

Integrated Disposal Facility Part Ill, Operating Unit 11 

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

PART Ill, OPERATING UNIT 11 UNIT-SPECIFIC CONDITIONS 

Integrated Disposal Facility 

This document sets forth the operating conditions for the Integrated Disposal Facility (IDF). 

11 1. 11.A COMPLIANCE WITH APPROVED PERMIT 

Page 2 of 7 

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

OPERATING UNIT 11: 

Chapter 1.0 

Chapter 3.0 

Chapter 4.0 

Part A Form, dated October 1, 2008 

Waste Analysis Plan, dated April 9, 2006 

Process Information, dated December 31 , 2008 

Appendix 4A Design Report (as applicable to critical systems), dated March 31 , 2008 

Appendix 4B Construction Quality Assurance Plan, dated April 9, 2006 

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

Appendix 4D Technical specifications document (RPP-18-489 Rev 0), dated December 31 , 2006 

Chapter 5.0 Ground Water Monitoring, dated June 30. 201 OJune 30, 2008 

Chapter 6.0 Procedure to Prevent Hazards dated December 31 , 2008 

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

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

Chapter 8.0 Personnel Training, dated November 21 , 2007 

Chapter 11.Q Closure and Post Closure Requirements, dated December 31, 2008 

General and Standard Hanford Facility RCRA Permit, WA 7 89000 8967 (Permit) conditions (Part I and Part II 
Conditions) applicable to the IDF are identified in Permit Attachment 3 (Permit Applicability Matrix) . 

WAC 173-303-830 Modifi cat ion Class I Class 1 I Class 11 I Class 2 I Cl ass 3 

Please mark the Modificat ion Class: I I X I 
Ent er relevant WAC 173-303-830, Appendix I Modification citati on number: WAC 173-303-830{3 )(d )( i) 

Enter wording of WAC 173-303-830, Appendix I Modificat ion cit ation : 

Other modifications: The Perm ittee request s that the mod ifi cation be classified and reviewed as a Class 11. 

D Denied (state reason below) 

I 

Modification Approved/ Concur ~ 
Reason for denial: ,A_ Rey ie~J/ by E~ology: 

o(j/~ ~ /~--/() 
le=='"'========== 

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

Unit: Permit Part 

Integrated Disposal Facility Part Ill, Operating Unit 11 

Description of Modification: 
Permit Condition 111.11.E.1.b: 

III.11 .E.1.b After the baseline monitoring is completed, and data is analyzed, the Permittees and Ecology shall 
assess revisions to Chapter 5.0, Table 5-2. Subsequent samples will be collected semi-annually and will 
include constituents listed in Table 5-2 as approved by Ecology, All data analysis will employ Ecology 
approved statistical methods pursuant to WAC 173-303-645 . Changes to Chapter 5.0 will be subject to 
the permit modification procedures under WAC 173-303-830. 

WAC 173-303-830 Modification Class 

Please mark the Modification Class: 
I Class 1 I Class 11 I Class 2 I Class 3 

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

I 

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

Modification Approved/Concur~s 

Reason for denial : 
D Denied (state reason below) Reviewed by Ecology: 

,{ l ;::;? ( II ~ d i~ /tit~ /-!_6-7<-D 
G. P Davis Date 
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Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part 

Integrated Disposal Facility Part Ill, Operating Unit 11 

Description of Modification: 
Permit Condition 111.11.1.2.a.iv: 

III.1 1.I.2.a.iv The Permittees shall update the IWTRD consistent with the above requirements for review by Ecology 
consistent with their respective roles and authority as provided under the TPA. Ecology comments shall 
be dispositioned through the Review Comment Record (RCR) process and will be reflected in further 
modeling to modify the IDF ILA W waste acceptance criteria (Chapter 3.0. Waste Analysis Plan) as 
appropriate. The initial IWTRD shall contain glass formulation data as required by Permit Condition 
III.1 1.I.2.a.i, and shall be submitted no later than January, 2007, or iflater than this date, as agreed to by 
Ecology. The performance assessment required by Permit Condition III.11.I.2.a.ii, and the quality 
assurance/quality control requirements process required by Permit Condition III.11.I.2.a.iii shall be 
submitted for Ecology review as soon as possible after issuance of the Final Tank Closure and Waste 
Management EIS and receiot of underlving codes and data oackages, and at least 180 days prior to the 
date DOE expects to receive waste at IDF, but in no case later than .htly, 2010 (or a later dnte if agreed 
to by Ecology). At a minimum, the Permittees shall submit updates to the IWTRD to Ecology every 
five years or more frequently if either of the following conditions exist: 

• The Permittees submits a permit modification request allowing additional waste forms to be 
disposed of at IDF, 

• The WTP efor other vitrification facility change their glass formulations from those previously 
included in the TWTRDITRWD. 

WAC 173-303-830 Modification Class I Class 1 I Class 11 I Class 2 I Class 3 

Please mark the Modification Class: I I X I l 
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 11. 

Modification Approved/Concu~s 

Reason for denial : 

D Denied (state reason below) Reviewed by Ecology: 

fl!? 10/1~ i/-/S~ J 
G. P Davis Date 
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Hanford Facility RCRA Permit Modification Notification Form 

Unit: Permit Part 

Integrated Disposal Facility Part Ill, Operating Unit 11 

Description of Modification: 
Permit Condition 111.11.1.5.a: 

III.11.I. 5 .a The Permittees must create and maintain a modeling - risk budget tool, which models the future impacts 
of the planned IDF waste forms (including input from analys~s performed as specified in Permit 
Conditions III.11.I.2.a through III.11.1.2.a.ii) and their impact to underlying vadose and ground water. 
This meael-software tool will be submitted for Ecology review as soon as possible after issuance of 
Final Tank Closure and Waste Management EIS and receipt of underlving codes and data packages, and 
at least 180 days prior to the date DOE expects to receive waste at IDF but in no case later than July 
2010 (or a later date if agreed to by Ecology). The l'fleeel-risk budget tool shall be updated at least 
every 5 years . The model will be updated more frequently if needed, to support permit modifications or 
SEP A Threshold Determinations whenever a new waste stream or significant expansion is being 
proposed for the IDF. This modeling risk budget tool shall be conducted in manner that is consistent 
with state and federal requirements, and represents a cumulative risk analysis of all waste previously 
disposed of in the entire IDF (both cell 1 and cell 2) and those wastes expected to be disposed of in the 
future for the entire IDF to detennine cumulative impacts. The groundwater impact should be modeled 
in a ooFJoeFJtrntion l1asis to evaluate fate and transport in the groundwater aquifer(s) and should be 
compared against various performance standards including but not limited to drinking water standards 
(40 CPR 141 and 40 CFR 143). Ecology will review modeling assumptions, input parameters, and 
results and will provide comments to the Permittees. Ecology comments shall be dispositioned through 
the Review Comment Record (RCR) process and will be reflected in further modeling to modify the 
IDF ILA W waste acceptance criteria as appropriate . 

WAC 173-303-830 Modification Class I Class 1 I Class 11 I Class 2 I Class 3 

Please mark the Modification Class: I I X I I 
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 11. 

Modification Approved/Concu~es 

Reason for denial: 

D Denied (state reason below) Revi,ted by Ecology: 

&/J /___{}a,~ L/--15-10 
G. P Davis Date 
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Hanford Facility RCRA Permit Modification Notification Form 

Un it: Permit Part 

Integrated Disposal Facility Part Ill, Operating Unit 11 

Description of Modificat ion : 
Chapte r 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 subject to the statistical methods described in Section 5.5.4.7. Total 
organic carbon and total organic halides are indicator parameters selected to monitor impacts ofRCRA regulated 
organic constituents on the groundwater quality. Specific conductance is selected as an indicator parameter to monitor 
impacts of metals and anions on groundwater quality. pH is a general indicator of groundwater quality. Specific 
conductance and pH are measured in the field at the time of sampling. Chromium is included as an indicator parameter 
because hexavalent chromium is one of the more mobile of the regulated metals to be disposed of at the IDF and should 
be one of the first constituents to enter groundwater if the regulated facility impacts groundwater. 

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

For the first year of monitoring, all parameters listed in Table 5.2 will be monitored twice each quarter to determine 
background concentrations. After the first year, indicator and supplemental parameters will be monitored semi-
annually. In addition, field measurements of temperature and turbidity will be made at each sampling event. 

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

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

Monitoring for baseline conditions was cornnleted for the indicator parameters in Anril 2006 and for the cornnlete 
Apnendix IX list in Januarv 2007. Semi-annual monitorirnr has continued since that time with the collection of four 
indenendent sam12les each semiannual ne1iod. During the Pre-Active life, samnling will continue at the IDF with the 
collection of one samnle each vear io maintain the baseline. When the IDF becomes 012eraiional, samnling will revert to 
four incleQenclent samples collected each semiannual neriocl. 

WAC 173-303-830 Modification Class I Class 1 I Class 11 I Class 2 I Class 3 
Please mark the Modificat ion Class: I I X I I 
Enter re levant WAC 173-303-830, Appendix I Mod ificat ion citation number: C.2. 
Enter wording of WAC 173-303-830, Appendix I Modification ci tation: 
C. 2. Ground Wate r Protect ion, Cha nges in ground water sampli ng or analysis procedures or mon ito ri ng sched ule, with prior 

approval of the director 

Modifi cation Approved/ Concu ~ es D Denied (state reason below) ~ •2 by Ecology, 
Reason for den ial: p /2 . //-·- . ~<£-.::; . . --IS ...-/ tJ 

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

Unit : Permit Part 

Integrated Disposal Facility Part Ill, Operating Unit 11 

Description of Modification: 

Chapter 5.0, §5.5 .4.5.1: 

5.5.4.5.1 Sampling Frequency 

Under final status regulations, the default sampling procedure states that a sequence of at least four samples from each 
well (background and compliance wells) must be collected at least semiannually during detection monitoring at an 
interval that ensures, to the greatest extent technically feasible, that an independent sample is obtained 
[40 CFR 264.97(g)(l) and (2) , WAC 173-303-645 (8)(g)(i) and (ii), and (9)(d)). 

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

Semi -annual monitoring has been accomnlished at the IDF since Januarv '.!007 with the collection of four indenendent 
sam:gles each semiannual ueriod. During the Pre-Active life. samuling will continue at the IDF with the collection of 
one sam:gle each vear to maintain the baseline. During Active life. samgling will revert to four indegendem sainules 
collected each semiannual neriod described above. 

WAC 173-303-830 Mod ification Class I Class 1 I Class '1 I Class 2 I Class 3 

Please mark the Modification Class: I I X I I 
Enter relevant WAC 173-303-830, Appendix I Mod ification citati on number: C.2. 
Enter wording of WAC 173-303-830, Append ix I Modification citation : 
C. 2. Ground Water Protect ion, Changes in ground water sampl ing or analysis procedures or monitoring schedu le, w it h prior 

approval of t he director 

Modificat ion Approved/Concu~s D Denied (state reason below) Reviewed.by Ecology; 

Reason for denial ; d 17 &~ t;~~ -/0 
G. P Davis Date 
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Hanford Facility RCRA Permit Modification 
Part Ill, Operating Unit 11 

Integrated Disposal Facility 

Remove and replace the following sections for Part Ill , Operating Unit 11: 

Replacement Section 
Part Ill, OU-11, Integrated Disposal Facility 

• Part Ill, OU-11, Permit Conditions dated December 31, 2008 with Permit Conditions dated June 30, 2010 

• Part 111, OU-11, Chapter 5.0, Groundwater Monitoring 
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Replacement Section 
Part Ill, OU-11, Integrated Disposal Facility 



Class 1 Modification 
June 30, 2010 

WA7 89000 8967, Part Ill Operating Unit 11 
Integrated Disposal Facility 

1 PART Ill, OPERATING UNIT 11 UNIT-SPECIFIC CONDITIONS 

2 INTEGRATED DISPOSAL FACILITY 

3 This document sets forth the operating conditions for the Integrated Disposal Facility (IDF). 

4 111.11.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 III.11 .A and the Amendments specified 
7 in Permit Conditions III.11.B through III.11.I. All subsections, figures, and tables included in these 
8 portions are enforceable unless stated otherwise: 

9 OPERATING UNIT 11: 

10 Chapter 1.0 Part A Form, dated October 1, 2008 

11 Chapter 3.0 Waste Analysis Plan, dated April 9, 2006 

12 Chapter 4.0 Process Information, dated December 31 , 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 Technical specifications document (RPP-18-489 Rev 0), dated December 31 , 2006 

17 Chapter 5.0 Ground Water Monitoring, dated June 30, 2010 

18 Chapter 6.0 Procedure to Prevent Hazards dated December 31 , 2008 

19 Addendum J. l Contingency Plan - Pre-Active Life, dated December 31 , 2008 

20 Addendum J.2 Contingency Plan - Active Life, dated December 31 , 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, WA 7 89000 8967 (Permit) conditions (Part I and 
24 Part II Conditions) applicable to the IDF are identified in Permit Attachment 3 (Permit Applicability 
25 Matrix) . 

26 111.11.B AMENDMENTS TO THE APPROVED PERMIT 

27 III.11.B.1 
28 
29 

30 III.I l.B.2 
31 
32 

33 III.11.B.3 
34 
35 
36 
37 

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

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

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

1 of 12 



Class 1 Modification 
June 30, 2010 

WA? 89000 8967, Part Ill Operating Unit 11 
Integrated Disposal Facility 

1 III.11.B.4 In accordance with WAC 173-303-806(11 )( d), this Permit shall be reviewed every five 
2 (5) years after the effective date and modified, as necessary, in accordance with 
3 WAC I 73-303-830(3). 

4 III.1 l.B.5 Inspection Requirements - Pre-Active Life Period and Active Life Period 

5 III.1 l.B.5.a The Permittees will conduct inspections of the IDF according to the following 
6 requirements: 

7 III.11.B.5.a.1 Prior to the start of the active life of the IDF as defined in WAC l 73-303-040, according 
8 to Chapter 6.0, Table 6.2. 

9 III.11.B.5.a.2 Following the start of the active life of the IDF as defined in WAC 173-303-040 
10 according to Chapter 6.0, Table 6.2A. 

11 III.1 l.B.5 .b The Permittees will remedy any problems revealed by inspections conducted pursuant to 
12 Permit Condition III.11.B.5.a on a schedule, which prevents hazards to the public health 
13 and the environment and as agreed to in writing, by Ecology. Where a hazard is 
14 imminent or has already occurred, remedial action must be taken immediately. 

15 III.11.B.5.c Reserved 

16 III.11.B.5.d Rainwater Management 

17 III.1 l.B.5 .e Prior to the start of the active life of the IDF, the Permittees will manage the discharge of 
18 such water in accordance with the pollution prevention and best management practices 
19 required by State Waste Discharge Permit Number ST 4511. 

20 ill.11 .B.5.e. l Management of Liquids Collected in the Leachate Collection and Removal System 
21 (LCRS), Leak Detection System (LDS), and Secondary Leak Detection System (SLDS) 
22 prior to the start of the active life of the IDF. 

23 III.11.B.5.e.2 Permittees shall manage the liquid in the LCRS system in a manner that does not allow 
24 the fluid head to exceed 30.5 cm above the flat 50-foot by 50-foot LCRS sump HDPE 
25 bottom liner, and the LCRS sump trough, except for storms that exceed the 25-year, 
26 24-hour storm event [(WAC 173-303 -665(2)(h)(ii)(B). Liquid with a depth greater than 
27 30.5 cm above the LCRS liner will be removed at the earliest practicable time after 
28 detection (not to exceed 5 working days) . 

29 III.11.B.5.e.3 Accumulated 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 cm above the LDS liner or 
31 SLDS liner [WAC 173-303-665(2)(h)(i)(C)(iii)]. Liquid with a depth greater than 30.5 
32 cm above a liner will be removed at the earliest practicable time after detection (not to 
33 exceed 5 working days). 

34 III.11.B.5.e.4 The Permittees will use a flow meter to check if the amount 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 Permittees will document in the IDF portion of the facility operating record appropriate 
38 quality assurance/quality control requirements for selection and operation of the flow 
39 meter based on the required verification. In addition, the Permittees will evaluate the 
40 leachate transfer lines for freeze and thaw damage when ambient conditions may cause 
41 such damage to occur. The Permittees will document the methods and criteria used for 
42 purposes of this evaluation, along with an appropriate justification. 

43 III.11.B.5 .e.5 The Permittee will inspect for liquids after significant rainfall events. 

44 III.1 l.B .5.e.6 The Permittee will annually verify monitoring gauges and instruments are in current 
45 calibration; calibration will be performed annually or more frequently at intervals 
46 suggested by the manufacturer (refer to Chapter 4.0, §4.3.7.4) 

2 of 12 



Class 1 Modification 
June 30, 2010 

WA? 89000 8967, Part Ill Operating Unit 11 
Integrated Disposal Facility 

1 IIl.11.B.5.f 
2 
3 
4 

5 IIl.l l.B.5.g 

6 
7 

8 111.11.C 

9 III.11.C.1 
10 
11 

12 III.11.C.l.a 
13 
14 
15 
16 

17 
18 
19 

2 0 IIl.1 1. C. l. b 

21 
22 
23 
24 
25 
26 
27 

28 111.11.C. l.c 

29 
30 
31 
32 
33 
34 

35 111.11.C. l.d 
36 

3 7 III.11.C.2 

38 III.11.C.2 .a 

39 
40 
41 
42 

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

Soil Stabilization 

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

DESIGN REQUIREMENTS 

IDF is designed in accordance with WAC 173-303 -665 and WAC 173-303 -640 as 
described in Chapter 4.0. Design changes impacting IDF critical systems shall be 
performed in accordance with Permit Conditions 111.11.D. l .d.i and III.11.D. l .d.ii. 

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

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

Landfill Cap 

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

Compliance Schedule 

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

The Permittees shall notify Ecology at least sixty (60) calendar days prior to the date it 
expects to begin closure of the IDF landfill in accordance with WAC l 73-303-610(c). 

Design Reports 

New Tank Design Assessment Report 

Permittees shall generate a written report in accordance with WAC l 73-303-640(3)(a) , 
providing the results of the leachate collection tank system design assessment. The report 
shall be reviewed and certified by an Independent Qualified Registered Professional 
Engineer (IQRPE)1 in accordance with WAC- l 73-303-810(13)(a) . 
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Class 1 Modification 
June 30, 2010 

WA? 89000 8967, Part Ill Operating Unit 11 
Integrated Disposal Facility 

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

8 III.11.C.2.b Compliance Schedule 

9 Permittees shall submit the leachate collection tank design assessment report to Ecology 
10 along with the IQRPE certification, prior to construction of any part of the tank system 
11 including ancillary equipment. 

12 111.11.D CONSTRUCTION REQUIREMENTS 

13 III.11.D. l Construction Quality Assurance 

14 III.11.D. l.a Ecology shall provide field oversight during construction of critical systems. In cases 
15 where an Engineering Change Notice (ECN) and/or Non Conformance Report (NCR) are 
16 required, Ecology and the Permittees shall follow steps for processing changes to the 
17 approved design per Permit Conditions III.11.D. l .d.i and III.11.D. l .d.ii. 

18 III.11.D. l .b Permittees shall implement the Construction Quality Assurance Plan (CQA plan) 
19 (Appendix 4B of the permit) during construction ofIDF. 

20 III.11.D. l .b. l The Permittees will not receive waste in the IDF until the owner or operator has 
21 submitted to Ecology by certified mail or hand delivery a certification signed by the CQA 
22 officer that the approved CQA plan has been successfully carried out and that the unit 
23 meets the requirements of WAC J 73-303-665(2)(h) or (j); and the procedure in 
24 WAC l 73 -303-810(14)(a) has been completed. Documentation supporting the CQA 
25 officer's certification shall be furnished to Ecology upon request. 

26 III.11.D. l .c Construction inspection reports 

27 
28 
29 
30 
31 
32 
33 

34 

35 
36 
37 

III.11.D.l.d 

Permittees shall submit a report documenting the results of the leachate tank installation 
inspection. This report must be prepared by an independent, qualified installation 
inspector or a professional independent, qualified, registered, professional engineer either 
of whom is trained and experienced in the proper installation of tank systems or 
components. The Permittees will remedy all discrepancies before the tank system is 
placed in use. This report shall be submitted to Ecology 90 days prior to IDF operation 
and be included in the IDF Operating Record. [WAC l 73-303-640(3)(h)]. 

ECN/NCR Process for Critical Systems 

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

38 III.11.D. l .d. l Engineering Change Notice for Critical Systems 

39 
40 
41 
42 
43 
44 
45 
46 

During construction of the IDF, the Permittees shall formally document changes to the 
approved designs, plans, and specifications, identified in Appendices 4A, 4B, 4C, and 4D 
of this permit, with an Engineering Change Notice (ECN). The Perrnittees shall maintain 
all ECNs in the IDF unit-specific Operating Record and shall make them available to 
Ecology upon request or during the course of an inspection. The Perrnittees shall provide 
to Ecology copies of proposed ECNs affecting any critical system within five (5) working 
days of initiating the ECN. Identification of critical systems is included in Permit 
Condition III.I l.C.l and Appendix 4A of this permit. Within five (5) working days, 
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Ecology will review a proposed ECN modifying a critical system and inform the 
Permittees whether the proposed ECN, when issued, will require a Class 1, 2, or 3 Permit 
modification. 

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

5 III.l 1.D.1.d.2.a During construction of the IDF, 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 4B, 4C and 4D ofthis 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. 

11 III.l 1.D.1.d.2.b The Permittees shall provide copies of NCRs affecting any criti cal 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 III.11.C.1 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 
16 modification is required for any nonconformance, and whether prior approval is required 
17 from Ecology before work proceeds, which affects the nonconforming item. 

18 III.11.D. l.d.2.c As-Built Drawings 

19 Upon completing construction of IDF, the Permittees shall produce as-built drawings of 
20 the project, which incorporate the design and construction modifications resulting from 
21 all project ECNs and NCRs, as well as modifications made pursuant to 
22 WAC l 73-303 -830. The Permittees shall place the drawings into the Operating Record 
23 within twelve (12) months of completing construction. 

24 
25 

26 

27 
28 
29 
30 

31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

III.11.D.2 

111.11.E 

III.11 .E.1 

III.11.E. l .a 

The Permittees shall not reduce the minimum frequency of destructive testing less than 
one test per 500 feet of seam, without prior approval in writing from Ecology 

GROUND WATER AND GROUND WATER MONITORING 

Ground water shall be monitored in accordance with WAC I 73 -303 and the provisions 
contained in the Ecology-approved facility ground water monitoring plan (Chapter 5.0). 
All wells used to monitor the ground water beneath the unit shall be constructed in 
accordance with the provisions of WAC 173-160. 

Ground Water Monitoring Program 

Prior to initial waste placement in the IDF landfill, the Permittees shall sample all ground 
water monitoring wells in the IDF network twice quarterly for one first year to determine 
baseline conditions. For the first sampling event (and only the first) , samples for each 
well will include all constituents in 40 CFR 264 Appendix IX. Thereafter, sampling will 
include only those constituents as specified in Chapter 5.0, Table 5-2: chromium (filtered 
and unfiltered the first year to compare results), specific conductance, TOC, TOX, and 
pH. Other constituents to be monitored but not statistically compared include alkalinity, 
anions, ICP metals, and turbidity. These will provide important information on 
hydro geologic characteristics of the aquifer and may provide indications of encroaching 
contaminants from other facilities not associated with IDF. 
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1 III.11.E. l. b 
2 
3 
4 
5 
6 

7 III.11.E. l.c 
8 
9 

10 

11 III.11.E. l.d 
12 
13 

14 III.11.E.l.e 

15 111.11.F 

16 
17 

18 III.11.F .1 

19 III.11.F.l.a 
20 
21 
22 
23 

24 III.I l.F. l.b 
25 
26 
27 

28 III.11.F. l.c 
29 
30 
31 
32 
33 

34 III.11.F. l.d 
35 
36 

37 III.11.F.2 

38 III.11.F.2.a 
39 

40 III.11.F.2.b 
41 
42 
43 

44 III.11.F.2.c 
45 

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 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 l 73-303 -645. Changes to Chapter 5.0 will be subject to the permit modification 
procedures under WAC 173-303-830. 

All constituents used as tracers to assess performance of the facility through computer 
modeling should be sampled at least annually to validate modeling results . Groundwater 
monitoring data and analytes to be monitored will be reviewed periodically as defined in 
Chapter 5.0 of this Permit. 

Upon Ecology approval of the leachate monitoring plan, leachate monitoring and 
groundwater monitoring activities should be coordinated as approved by Ecology to form 
an effective and efficient means of monitoring the performance of the IDF facility. 

Groundwater monitoring data shall be reported to Ecology annually by July 30. 

LEACHATE COLLECTION COMPONENT MANAGEMENT 

Permittees shall design, construct, and operate all leachate collection systems to minimize 
clogging during the active life and post closure period 

Leachate Collection and Removal System (LCRS) 

At least 120 days prior to initial waste placement in the IDF, the Permittees shall submit a 
Leachate monitoring plan to Ecology for review, approval, and incorporation into the 
permit. Upon approval by Ecology, this plan will be incorporated into the Permit as a 
class l' modification. The Permittees shall not accept waste into the IDF until the 
requirements of the leachate monitoring plan have been incorporated into this permit. 

Leachate in the LCRS (primary sump) shall be sampled and analyzed monthly for the 
first year of operation of the facility and quarterly thereafter (pursuant to 
WAC 173-303-200). Additionally, leachate shall be sampled and analyzed to meet waste 
acceptance criteria at the receiving treatment storage and disposal facility. 

Permittees shall manage the leachate in the LCRS system in a manner that does not allow 
the fluid head to exceed 30.5 cm above the flat 50-foot by 50-foot LCRS sump HDPE 
bottom liner except for rare storm events as discussed in Chapter 4.0, §4.3.6.1 and the 
LCRS sump trough [(WAC l 73 -303 -665(2)(h)(ii)(B) . Liquid with a depth greater than 
30.5 cm above the SLDS liner will be removed at the earliest practicable time after 
detection (not to exceed 5 working days) . 

After initial waste placement, Permittees shall manage all leachate from the permitted 
cell as dangerous waste (designated with Dangerous Waste Number F039) in accordance 
with WAC 173-303 . 

Monitoring and Management of Leak Detection System (LDS/ secondary sump) 

Permittees shall manage the leachate in the LDS system in a manner that does not allow 
the fluid head to exceed 30.5 cm above the LDS liner (WAC l 73-303-665(2)(h)(ii)(B). 

Permittees shall monitor and record leachate removal for comparison to the Action 
Leakage Rate (ALR) as described in Appendix 4C, Response Action Plan. If the leachate 
flow rate in the LDS exceeds the ALR, the Permittees shall implement the Ecology 
approved response action plan (Appendix 4C). 

Leachate from the LDS ( secondary sump) shall be sampled semi-annually if a pumpable 
quantity of leachate is available for sampling. 
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1 III.11.F.2.d 
2 
3 
4 
5 

6 III.11.F.3 

7 III.l l.F.3.a 
8 
9 

10 
11 
12 

13 III.11.F.3.b 
14 

15 III.11.F.3.c 
16 
17 
18 
19 

20 III.11.F.3.d 
21 

22 11 1.1 1.G 

23 III.11.G.l 
24 
25 

26 III.11.G.2 
27 

28 111.11.H 

29 III.11.H.1 
30 
31 
32 
33 
34 
35 
36 

3 7 III.11.H. l.a 
38 
39 
40 
41 
42 
43 
44 
45 
46 

Accumulated liquid of pumpable quantities in the LDS will be managed in a manner that 
does not allow the fluid head to exceed 30.5 cm above the LDS liner 
[WAC 173-303-665(2)(h)(i)(C)(iii)]. Liquid with a depth greater than 30.5 cm above the 
LDS liner will be removed at the earliest practicable time after detection (not to exceed 
5 working days). 

Monitoring and Management of the Secondary Leak Detection System (SLDS) 

At least 180 days prior to initial waste placement, the, the Permittees shall submit to 
Ecology for approval a sub-surface liquids monitoring and operations plan (SLMOP) for 
the SLDS to include the following: monitoring frequency, pressure transducer 
configuration, liquid collection and storage processes, sampling and analysis and 
response actions. The SLM OP shall be approved by Ecology prior to placement of waste 
in the IDF, and incorporated into the Permit as a Class l' modification. 

Permittees shall monitor and manage the SLDS (tertiary sump) pursuant to the approved 
sub-surface liquids monitoring and operations plan. 

Accumulated liquid of pumpable quantities in the SLDS will be managed in a manner 
that does not allow the fluid bead to exceed 30.5 cm above the SLDS liner 
[WAC 173-303-665(2)(h)(i)(C)(iii)]. Liquid with a depth greater than 30.5 cm above the 
SLDS liner will be removed at the earliest practicable time after detection (not to exceed 
5 working days) . 

After initial waste placement, Permittees shall manage all leachate from the pennitted 
cell as dangerous waste in accordance with WAC 173-303. 

CONSTRUCTION WATER MANAGEMENT 

During construction, it is anticipated that liquids will accumulate on top of all liners and 
sumps. Permittees shall manage the construction wastewater in accordance with State 
Waste Discharge Permit ST 4511. 

Liquid accumulation within the LCRS, LDS, and SLDS prior to initial waste placement 
will be considered construction wastewater (i.e., not leachate). 

LANDFILL LINER INTEGRITY MANAGEMENT & LANDFILL OPERATIONS 

Permittees shall design, construct, and operate the landfill in a manner to protect the 
liners from becoming damaged. Temperature: Waste packages with elevated 
temperatures shall be evaluated and managed in a manner to maintain the primary (upper) 
liner below the design basis temperature for the liner (e.g.,160 F) . Weight: Waste, fill 
material and closure cover shall be placed in a manner that does not exceed the allowable 
load bearing capacity of the liner (weight per area 13,000 lb/ft2

) . Puncture: At least 
3 feet of clean backfill material shall be placed as an operations layer over the leachate 
collection and removal system to protect the system from puncture damage. 

All equipment used for construction and operations inside of the IDF shall meet the 
weight limitation as specified in Permit Condition III.H. l. Only equipment that can be 
adequately supported by the operations layer as specified in Permit Condition III.H. l 
(e.g., will not have the potential to puncture the liner) shall be used inside of the IDF. All 
equipment used for construction and operations outside of the IDF shall not damage the 
berms. Changes to any equipment will follow the process established by condition II.R 
of the site wide permit. Within 120 days from the effective date for the permit, a process 
for demonstrating compliance with this condition shall be submitted for review by 
Ecology. This process will be incorporated into appropriate IDF operating procedures 
prior to IDF operations. 
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III.11.H.4 

11~.11.I 

The Permittees shall construct berms and ditches to prevent run-on and run-off in 
accordance with the requirements of Section 4.3.8 ofthis permit. Before the first 
placement of waste 1n the IDF, the Permittees shall submit to Ecology a final grading and 
topographical map on a scale sufficient to identify berms and ditches used to control run
on and run-off. Upon approval, Ecology will incorporate these maps into the permit as a 
Class 1' modification. 

The Permittees shall operate the RCRA IDF Cell (Celll) in accordance with 
WAC 173-303-665(2) and the operating practices described in Chapters 3.0, 4.0, 6.0, 7.0, 
8.0 and Appendix 4A, §1, subsection 7, except as otherwise specified in this Permit. 

The Permittees shall maintain a permanent and accurate record of the three-dimensional 
location of each waste type, based on grid coordinates, within the RCRA IDF Cell (Celll ) 
in accordance with WAC 173-303-665(5). 

WASTE ACCEPTANCE CRITERIA 

The only acceptable waste form approved for disposal at the RCRA cell of IDF are IDF 
operational waste, Immobilized Low Activity Waste (ILA W) in glass form from the 
Waste Treatment Plant (WTP) Low Activity Waste (LAW) Vitrification facility and 
ILA W from the Bulk Vitrification Research Demonstration and Development facility (up 
to 50 boxes). Specifics about waste acceptance criteria for each of these wastes are 
detailed below. 

No other waste forms may be disposed at the RCRA cell of IDF unless authorized via a 
Final Permit modification decision. Requests for Permit modifications must be 
accompanied by an analysis adequate for Ecology to comply with SEPA, as well as by a 
risk assessment and groundwater modeling to show the environmental impact. Permit 
Condition ill.11.1.5 outlines the process by which waste sources in the IDF are modeled 
in an ongoing risk budget and a ground water impact analysis . 

26 III.11.I. l Six months prior to IDF operations Permittees shall submit to Ecology for review, 
27 approval, and incorporation into the permit, all waste acceptance criteria to address, at a 
28 minimum, the following: physical/chemical criteria, liquids and liquid containing waste, 
29 land disposal restriction treatment standards and prohibitions, compatibility of waste with 
30 liner, gas generation, packaging, handling ~f packages, minimization of subsidence. 

31 III.11.1.1.a All containers/packages shall meet void space requirements pursuant to 
32 WAC J 73-303-665(12). 

33 III.I 1.1. l.b Compliance Schedule 

34 III.I l.I.1.b. l 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 permit application, DOE/RL-2003-12, Rev 1). 

3 7 III.11.1.2 ILA W Waste Acceptance Criteria 

38 The only ILA W forms acceptable for disposal at IDF are: (1) approved glass canisters 
39 that are produced in accordance with the terms, conditions, and requirements of the WTP 
40 .portion of the Permit, and (2) the 50 bulk vitrification test boxes as specified in the 
41 DBVS test plans. 

42 
43 
44 
45 
46 
47 

To assure protection of human health and the environment, it is necessary that the 
appropriate quality of glass be disposed at IDF. The LDR Treatment Standard for eight 
metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium and silver), when 
associated with High Level Waste, is HLVIT (40 CPR 268). Because these metals are 
constituents in the Hanford Tanks Waste, the LDR standard for ILA W disposed to IDF is 
HLVIT. 
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For any ILA W glass form(s) that DOE intends to dispose of in IDF, DOE will provide to 
Ecology for review, an ILA W Waste Form Technical Requirements Document 
(IWTRD). The IWTRD will contain: 

4 III. 11.I.2.a WTP ILA W Waste Acceptance Criteria 

5 III.11.I.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 performance 
9 testing methodologies that the parties agree are appropriate and necessary), the range in 

10 key characteristics anticipated if the specific glass formulation is produced on a 
11 production basis with tank waste, and the factors that DOE must protect against in 
12 producing the glass to ensure the intended glass characteristics will exist in the actual 
13 ILAW. 

14 III.11.I.2.a.2 A performance assessment that provides a reasonable basis for assurance that each glass 
15 formulation 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 
17 adequately protective of human health and the environment; and will not violate or be 
18 projected to violate all applicable state and federal laws, regulations and environmental 
19 standards. 

20 
21 

22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 

43 
44 

Within 60 days of a request by Ecology, the Permittees shall provide a separate model 
run using Ecology's assumptions and model input. 

III.11.I.2 .a.3 A description of production processes including management controls and quality 
assurance/quality control requirements that assure that glass produced for each 
formulation will perform in a reasonably similar manner to the waste form assumed in the 
performance assessment for that formulation. 

The Permittees shall update the IWTRD consistent with the above requirements for 
review by Ecology consistent with their respective roles and authority as provided under 
the TP A. Ecology comments shall be dispositioned through the Review Comment 
Record (RCR) process and will be reflected in further modeling to modify the IDF ILA W 
waste acceptance criteria (Chapter 3.0, Waste Analysis Plan) as appropriate. The initial 
IWTRD shall contain glass formulation data as required by Permit 
Condition III.11.I.2.a.i, and shall be submitted no later than January 2007, or if later than 
this date, as agreed to by Ecology. The performance assessment required by Permit 
Condition ill.11 .I.2.a.ii, and the quality assurance/quality control requirements process 
required by Permit Condition III.11.I.2.a.iii shall be submitted for Ecology review as 
soon as possible after issuance of the Final Tank Closure and Waste Management EIS 
and receipt of underlying codes and data packages, and at least 180 days prior to the date 
DOE expects to receive waste at IDF. At a minimum, the Permittees shall submit 
updates to the IWTRD to Ecology every five years or more frequently if either of the 
following conditions exists : 

• The Permittees submits a permit modification request allowing additional waste 
forms to be disposed of at IDF, 

• The WTP or other vitrification facility change their glass formulations from those 
previously included in the IWTRD. 

45 III.11.I.2.a.4 The Permittees shall not dispose of any WTP ILA W not described and evaluated in the 
46 IWTRD. 

9 of 12 



1 

2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 

26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 

Class 1 Modification 
June 30, 2010 

WA? 89000 8967, Part Ill Operating Unit 11 
Integrated Disposal Facil ity 

ffi .11.1.3 

m .11.1.3 .a 

m.11.1.4 

III.11 .I.4.a 

III.11.I.4.b 

III.11.1.4.c 

III.1 1.I.4.d 

III.I l.I.5 

III.11.I.5 .a 

III.11.I.5 .a. l 

ILA W Waste Acceptance Criteria Verification 

Six months prior to disposing ofILAW in the IDF, the Permittees will submit an ILA W 
verification plan to Ecology for review and approval. This plan will be coordinated with 
WTP, Ecology, and the Permittees personnel. This plan will outline the specifics of 
verifying ILA W waste acceptance through WTP operating parameters, and/or glass 
sampling. The Plan will include physical sampling requirements for batches, glass 
formulations , and/or feed envelopes. 

Demonstration Bulk Vitrification System (DBVS) Bulk Vitrification Waste Acceptance 
Criteria 

Bulk Vitrification waste forms that are acceptable to be disposed of at IDF are up to 
50 boxes of vitrified glass produced pursuant to the DBVS RD&D Permit from 
processing Hanford Tanlc S-109 tanlc waste. 

If Bulk Vitrification is selected as a technology to supplement the Waste Treatment Plant, 
the IDF portion of the Permit will need to be modified to accept Bulk Vitrification Full 
Scale production waste forms. This modification will need to be accompanied by 
appropriate TP A changes (per M-062 requirements) and adequate risk assessment 
information sufficient for the Department of Ecology to meet its SEP A obligations. 

DBVS Waste Acceptance Verification will occur on 100% of the waste packages. 
Pursuant to the DBVS RD&D Permit, a detailed campaign test report will be produced 
and submitted to Ecology detailing results of all testing performed on each waste package 
that is produced. IDF personnel shall review these reports to verify that the waste 
packages meet IDF Waste Acceptance Criteria. 

The Permittees shall not dispose of any waste forms that do not comply with all 
appropriate and applicable treatment standards, including all applicable Land Disposal 
Restrictions (LDR). 

Modeling - Risk Budget Tool 

The Permittees must create and maintain a modeling - risk budget tool, which models the 
future impacts of the planned IDF waste forms (including input from analyses performed 
as specified in Permit Conditions III.11.I.2.a through III.11 .I.2.a.ii) and their impact to 
underlying vadose and ground water. This software tool will be submitted for Ecology 
review as soon as possible after issuance of Final Tanlc Closure and Waste Management 
EIS and receipt of underlying codes and data packages, and at least 180 days prior to the 
date DOE expects to receive waste at IDF. The risk budget tool shall be updated at least 
every 5 years. The model will be updated more frequently if needed, to support permit 
modifications or SEPA Threshold Determinations whenever a new waste stream or 
significant expansion is being proposed for the IDF. This risk budget tool shall be 
conducted in manner that is consistent with state and federal requirements, and represents 
a risk analysis of all waste previously disposed of in the entire IDF (both cell 1 and cell 2) 
and those wastes expected to be disposed of in the future for the entire IDF to determine 
cumulative impacts. The groundwater impact should be modeled to evaluate fate and 
transport in the groundwater aquifer(s) and should be compared against various 
performance standards including but not limited to drinking water standards ( 40 CFR l 41 
and 40 CFR 143). Ecology will review modeling assumptions, input parameters, and 
results and will provide comments to the Permittees. Ecology comments shall be 
dispositioned through the Review Comment Record (RCR) process and will be reflected 
in further modeling to modify the IDF ILA W waste acceptance criteria as appropriate. 

The modeling-risk budget tool will include a sensitivity analysis reflecting parameters 
and changes to parameters as requested by Ecology. 
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III.1 1.I.5 .a.2 

III.11.I.5 .a.3 

III.11.I.6 

III.11.I.6.a 

III.11.I. 7 

III.11.I. 7 .a 

If these modeling efforts indicate results within 75% of a performance standard 
[including but not limited to federal drinking water standards (40 CFR 141 and 
40 CFR 143)], Ecology and the Permittees will meet to discuss mitigation measures or 
modified waste acceptance criteria for specific waste forms . 

When considering all the waste forms to be disposed of in IDF, the Permittees shall not 
dispose of any waste that will result (through forward looking modeling or in real 
groundwater concentrations data) in a violation of any state or federal regulatory limit, 
specifically including but not limited to drinking water standards for any constituent as 
defined in 40 CFR 141 and 40 CFR 14 3. 

The Permittees shall not dispose of any waste that is not in compliance with state and 
federal requirements as identified in Chapter 13.0. 

In accordance with DOE's authority under the Atomic Energy Act of 1954, as amended 
and other applicable law, prior to disposing of any mixed immobilized low-activity waste 
(ILA W) in the IDF, DOE will certify to the State of Washington that it has determined 
that such ILA Wis not high-level waste and meets the criteria and requirements outlined 
in DOE's consultation with the U.S . Nuclear Regulatory Commission beginning in 1993 
(Letter from R.M. Bernero, USNRC to J . Lytle, USDOE, dated March 2, 1993 ; Letter 
from J. Kinzer, USDOE, to C. J. Paperiello, USNRC, Classification of Hanford Low
Activity Tank Waste Fraction, dated March 7, 1996; and Letter from CJ. Paperiello, 
USNRC, to J. Kinzer, USDOE, Classification of Hanford Low-Activity Tank Waste 
Fraction, dated June 9, 1997). While the requirement to provide such certification is an 
enforceable obligation of this permit, the provision of such certification does not convey, 
or purport to convey, authority to Ecology to regulate the radioactive hazards of the waste 
under this permit. 

IDF Operational Waste Acceptance Criteria 

IDF operational activities (including decontamination, cleanup, and maintenance) will 
generate a small amount of waste. Waste that can meet IDF waste acceptance without 
treatment will be disposed of at the IDF. All other IDF operational waste will be 
managed pursuant to WAC 173-303-200. 
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5.0 GROUNDWATER MONITORING 

2 The IDF 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 173-303-645(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 IDF. This groundwater 
7 monitoring plan is based on the application of a modified data quality objectives (EPA OA/G-4) 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 
11 hydrology used to design and operate the monitoring well network and to interpret the groundwater data. 
12 The historic groundwater chemistry from wells near the IDF site is provided. Much of the information 
13 pertaining to waste characterization is taken from HNF-4921 and that pertaining to hydrogeology from 
14 PNNL-11 957, PNNL-11 257, PNNL-13652, and PNNL-14029. 

15 The plan includes a description of network well locations, well eonstruction, sample constituents, and 
16 sampling frequency for detection-level groundwater monitoring. Procedures for determination of 
1 7 compliance point groundwater quality also are included. Finally, this plan provides the basis for rapid 
18 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 Atomic Ener,;:v Act of 1954, as 
22 amended, are regulated at DOE facilities exclusively by DOE acting pursuant to its AEA authority. These 
23 materials are not subject to regulation by the State of Washington. All infonnation contained herein and 
24 related to, or describing AEA-regulated materials and processes in any manner may not be used to create 
25 conditions or other restrictions set forth in any permit, license, order, or any other enforceable instrument. 
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 IDF 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 groundwater wells near the IDF site.) However, 
46 data are limited within the IDF site primarily because no previous construction or waste disposal activities 
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1 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, by percussion hammer methods. Geologic logs are based on examination 
5 of drill core, chips, and cuttings from 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 IDF site will be located south of the Gable Mountain segment of the Umtanum Ridge anticline and 
9 about 3 kilometers north of the axis of the Cold Creek syncline, which controls the structural grain of the 

10 basalt bedrock and the Ringold Formation. The basalt surface and Ringold Formation trend roughly 
11 southeast-northwest parallel to the major geologic structures of the site. As a result, the Ringold 
12 Formation and the underlying Columbia River Basalt Group gently dip to the south off the Umtanum 
13 Ridge anticline into the Cold Creek syncline. 

14 Geologic mapping on the Hanford Site and examination of drill core and borehole cuttings in the area 
15 have not identified any faults in the vicinity of the IDF site (DOE/RW-0164). The closest known faults 
16 are along the Umtanum Ridge-Gable Mountain structure north of the disposal site and the May Junction 
17 fault east of the site (Figure 5.2). 

18 5.3.1.2 Stratigraphy 

19 The basalt and post-basalt stratigraphy for the IDF site is shown in Figure 5.3. Approximately 137 to 167 
20 meters of suprabasalt sediments overlie the basalt bedrock at the site. 

21 Basalt Bedrock. Previous studies (RHO-BWI-ST-14; Reidel and Fecht 1994) have shown that the 
22 youngest lava flows of the Columbia River Basalt Group at the 200 East Area are those of the 
23 10.5 million year old Elephant Mountain Member. This member underlies the entire 200 East Area and 
24 surrounding area and forms the base of the suprabasalts aquifer. No erosional windows in the basalt are 
25 known or suspected to occur in the area of the IDF site. 

26 Ringold Formation. Few boreholes penetrate the entire Ringold Formation 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 member of Wooded Island (Figure 5.3) is the only member of the 
29 Ringold Formation in the 200 East Area. The deepest Ringold Formation unit encountered is the lower 
30 gravel, 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 Taylor Flat and Savage Island of the Ringold 
32 Formation are not present at the IDF site. Unit A and unit E are equivalent to the Pliocene-Miocene 
33 continental conglomerates (Reidel and Fecht 1994). The lower mud unit is equivalent to the 
34 Pliocene-Miocene continental sand, silt, and clay beds (Reidel and Fecht 1994). 

35 Only three boreholes have penetrated unit A in the area of the IDF 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 felsic and basaltic clasts in a sandy matrix and is interpreted as a fluvial gravel facies 
3 8 (Lindsey 1996). There are minor beds of yellow to white interbedded sand and silt. Green colored, 
39 reduced-iron stain is present on some grains and pebbles. Although the entire unit appears to be 
40 cemented, the zone produced abundant high quality water in borehole 299-El 7-21 (PNNL-11957). 

41 Nineteen meters of the lower mud unit were encountered in one borehole at the IDF site (PNNL-11957). 
42 The upper most I -meter or so consists of a yellow mud to sandy mud. The yellow mud grades downward 
43 into about 10 meters of blue mud. The blue mud, in turn, grades down into 7 meters of brown mud with 
44 organic rich zones and occasional wood fragments . The lower mud unit is absent in the center of the site 
45 (northeast of borehole 299-E24-7 on Figure 5.4). 

46 Unit E is described as a sandy gravel to gravelly sand. Unit E is interpreted to consist of as much as 
4 7 15 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 Eis 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-11957) . 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 IDF 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 
11 near borehole 299-E24-21 in the northern part of the site (PNNL-13652). 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-El 7-21 , 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 gravels. Boreholes 299-El 7-25 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 channel. The surface of basalt rises to the north where the water table 
19 is approximately 27 meters above the basalt at the northeast comer of the site near borehole 299-E24-21. 

20 Hanford formation. The Hanford formation is as much as 116 meters thick in and around the IDF site . 
21 The Hanford formation thickens in the erosional channel cut into the Ringold Formation and thins to the 
22 southwest along the margin of the channel. 

23 At the IDF site, the Hanford formation consists mainly of sand dominated facies with lesser amounts of 
24 silt dominated and gravel dominated facies . The Hanford formation has been described as poorly sorted 
25 pebble to boulder gravel and fine- to coarse-grained sand, with lesser amounts of interstitial and 
26 interbedded silt and clay. In previous studies of the site (WHC-MR-0391), 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 dominated facies appears to be thin or absent in the immediate area of 
29 the IDF site (PNNL-12257, PNNL-13652, and PNNL-14029). 

30 The lowermost part of the Hanford formation encountered in boreholes at the IDF site consists of the 
31 gravel-dominated facies. Drill core and cuttings from boreholes 299-El 7-21 , 299-El 7-22, 299-El 7-23 , 
32 299-El 7-25 , and 299-E24-21 indicate that the unit is a 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 IDF site and thickens to the east and northeast 
35 (Figure 5.4) . The water table beneath the IDF 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 
3 7 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 IDF 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 elastic dike was encountered in borehole C3828, adjacent to well 299-El 7-25 , at the 
46 IDF 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-01103)). In undisturbed areas, such as the IDF site, elastic dikes typically are not observed 
49 because these are covered by windblown sediments. The occurrence of a elastic dike in borehole C3828 
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1 suggests that these probably are present elsewhere in the subsurface at the disposal site. The IDF 
2 excavation will be geologically mapped to document the occurrence of any elastic dikes that may exist at 
3 the site. 

4 5.3.2 Groundwater Hydrology 

5 The unconfined aquifer under the IDF site occurs in the fluvial gravels of the Ringold Formation and 
6 flood deposits of the Hanford formation. The thickness of the aquifer ranges from about 70 meters at the 
7 southwest corner of the site to about 30 meters under the northeast corner of the IDF site. The Elephant 
8 Mountain Member of the Columbia River Basalt Group forms the base of the unconfined aquifer 
9 (Figure 5.4). 

10 The unsaturated zone beneath the land surface at the IDF site is approximately 100 meters thick and 
11 consists of the Hanford formation. The water level in boreholes in and around the site indicates that the 
12 water table is in the lower gravel sequence of the Hanford formation and at an elevation of approximately 
13 123 meters above sea level. The water table is nearly flat beneath the IDF site. Table 5.1 gives water 
14 level information from wells near the site. The locations of the wells are shown on Figure 5 .1 . The latest 
15 water table map shows less than about 0.1 meter of hydraulic head differential across the IDF site 
16 (Figure 5.5). 

17 The Ringold Formation lower mud unit occurs within the aquifer at the southwest corner of the IDF site 
18 (299-El 7-21) but is absent in the central and northern parts of the site (299-E24-7 and 299-E24-21). The 
19 lower mud unit is known to be a confining or partly confining layer at places under the Hanford Site 
20 (PNNL-12261) and this might be the case under the southwest corner of the IDF site. Groundwater 
21 samples were collected and analyzed from above and below the lower mud unit during drilling of well 
22 299-El 7-21. Chemical parameters (pH, electrical conductivity, and Eh) were different in the two samples 
23 suggesting that the lower mud is at least partly confining in the area. No contamination was found above 
24 or below the lower mud. An interpretation of the distribution and thickness of this stratum is shown in 
25 Figure 5.4. The surface of the lower mud unit is interpreted to dip gently to the southwest 
26 (PNNL-13652). 

27 Hydrographs for selected wells near the IDF site are shown in Figure 5.6. Although the water table is 
28 extremely flat in the area of the IDF, hydrographs 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 system. Hydrographs for the older wells (299-E23-l , 299-E23-2, and 299-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 1972 and between 1983 and 1988. All the hydrographs show a decline in the water 
33 table during recent years. The rate of decline is between 0.18 and 0.22 meter per year and will take 
34 between 10 and 30 years to stabilize. The reason for the decline is the cessation of effluent discharge to 
35 the 216-B Pond System, which is centered northeast of 200 East Area. Based on hindcast water table 
36 maps (BNWL-B-360), the water table is expected to decline another 2 to 7 meters before reaching 
3 7 pre-Hanford Site elevations. The cessations of effluent discharge also are responsible for changes in the 
3 8 direction of groundwater flow across much of the 200 East Area. 

39 Groundwater flow beneath the IDF site recently was modeled to be southeasterly (PNNL-13400). This 
40 direction differs from the easterly direction predicted by the analysis of WHC-SD-WM-RPT-241 and 
41 other earlier reports . The southeasterly flow direction primarily is attributable to inclusion of the highly 
42 permeable 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 under the south-central 200 East Area (PNNL-14187, 
45 l of 2, 2 of 2). As stated in PNNL-13404 (I of 2, 2 of 2), the water table gradient is too low to be used 
46 for determining flow direction or flow rate at the PUREX Plant cribs immediately east of the IDF site. 

4 7 Hydraulic conductivity directly beneath the IDF site was estimated from data collected during four slug 
48 tests at well 299-El 7-21 and five slug tests of 299-E24-2 l . The interval tested at 299-El 7-21 was the 
49 upper 7.8 m of the unconfined aquifer from 101.3 to 109.1 m depth. That portion of the aquifer is 
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1 Hanford formation gravel from 101.3 to 102.1 m depth and Ringold Formation unit E gravels from 102.1 
2 to 109.1 m depth (P"NNL-11957). The interval tested at well 299-E24-21 was entirely in the Hanford 
3 formation gravel sequence between 95.2 and 101.3 m depth. The best fit value to the data from 
4 299-El 7-21 indicated a hydraulic conductivity of about 68.6 meters per day (PNNL-11957) and from 
5 299-E24-21 suggested a hydraulic conductivity of 75 meters per day (PNNL-13652). 

6 5.4 CONTAMINANT PLUME DESCRIPTION 

7 Although no groundwater monitoring bas been done for the IDF, groundwater monitoring bas been done 
8 in support ofRCRA 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-14187, 1 of 2, 2 of2). 

10 In the south-central 200 East Area, the plume extends in a northwest - southeast direction along the axis 
11 of the Columbia River/Missoula flood channel eroded into the Ringold 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 chemistry 
15 parameter and is not a contaminant of concern for the IDF. However, the distribution of existing nitrate 
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 High nitrate concentrations found near liquid waste disposal facilities located outside the IDF site that 
19 received effluent from the PUREX Plant are decreasing steadily with time. The highest nitrate 
20 concentration found in 2002 was 170,000 µg/L in well 299-El 7-9 at the 216-A-36B crib and the crib is 
21 thought to be the source of the nitrate. The drinking water standard for nitrate is 45,000 µg/L (nitrate 
22 ion). 

23 Nitrate in well 299-E24- l 8, just inside the east boundary of the IDF site, decreased from a high of 
24 86,300 µg/L in 1990 to a low of 17,000 µg/L in 1993, reflecting the cessation of PUREX Plant operations 
25 in 1988. Since 1993, nitrate has increased to 48,300 µg/L in 2003 (Figure 5.7). The reason for the 
26 increase is not understood. One possibility is related to changing groundwater flow direction. During 
27 PUREX 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 PUREX Plant cribs have 
30 ceased and the flow direction in the area of the IDF site apparently has returned to the southeast direction. 
31 With that change, higher levels of nitrate contaminated groundwater might be returning to the area from 
32 the northwest. 

33 Except for an anomalous value of 82,600 µg/L in 1988, nitrate concentration in well 299-E24-7 was 
34 steady and ranged between 12,800 and 35,400 µg/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 µg/L . Farther 
36 southwest, nitrate detected in 1998 in well 299-El 7-21 in Ringold unit E was 23 ,600 µg/L. 

37 5.4.2 Vadose Zone Contamination 

38 Very little characterization and monitoring of the soil have been done at the IDF 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 (RPP-6877) 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 this groundwater 
45 monitoring plan. 

46 The Integrated Disposal Facility Preoperational Monitoring Plan (RPP-6877) identified three areas near 
4 7 the IDF site that might have had an influence on the vadose zone beneath the site. These are the 218-E-l 
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 IDF site 
2 (RPP-6877). Work was outlined in the Integrated Disposal Facility Preoperational Monitoring Plan to 
3 determine whether these three areas had introduced contamination 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 216-A-38-1 , 216-A-45 , and 216-A-10 cribs and the 299-E24-11 l 
7 injection well are located east of the IDF site. The 216-A-38-1 crib never was used (DOE/RL-9?-04). 
8 The 299-E24-l l l injection well never received any waste (DOE/RL-92-04). The 216-A-45 and the 
9 216-A 10 cribs both received large quantities of liquid waste (DOE/RL-92-04). Because these latter two 

10 facilities are more than 200 meters from the IDF site, it is unlikely these facilities have affected the soil 
11 beneath the IDF site. Data from the vadose zone in IDF wells drilled along the east side of the site 
12 support this. 

13 5.5 DETECTION MONITORING PROGRAM 

14 Because the IDF bas not been constructed, no contaminants have been released to the ground or to the 
15 groundwater. 

16 5.5.1 Indicator Parameters, Waste Constituents, Reaction Products to be Monitored 

17 5.5.1.1 Regulated Constituents 

18 The regulated constituents for this groundwater monitoring plan are the constituents identified on the IDF 
19 Part A Form. 

20 5.5.1.2 Monitoring Parameters 

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

23 The indicator parameters will be used to monitor for hazardous constituents reaching the groundwater as a 
24 result of IDF operations. Only the indicator parameters are subject to the statistical methods described in 
25 Section 5.5.4.7. Total organic carbon and total organic halides are indicator parameters selected to 
26 monitor impacts of RCRA regulated organic constituents on the groundwater quality. Specific 
27 conductance is selected as an indicator parameter to monitor impacts of metals and anions on 
28 groundwater quality. pH is a general indicator of groundwater quality. Specific conductance and pH are 
29 measured in the field at the time of sampling. Chromium is included as an indicator parameter because 
30 bexavalent chromium 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 facility impacts groundwater. 

32 Analyses of alkalinity, anions, and metals are to provide supplemental data on general groundwater 
33 chemistry beneath the IDF. This information 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 time 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 semi-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 firs t year of monitoring, samples will be collected for 
41 analysis of the indicator parameters, the supplemental parameters, and the Appendix IX constituents 
42 (40 CFR 264) included in IDF Part A Form. After the first sampling event, samples will be collected for 
43 analysis of indicator parameters and supplemental parameters only. 

44 After the first year of sampling, if an indicator parameter suggests there is an impact to groundwater, 
45 additional samples will be collected to verify the initial results . If a statistically significant increase in any 
46 indicator parameter is confirmed, analyses will be made for the regulated parameters in IDF Part A Form. 
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1 Monitoring for baseline conditions was completed for the indicator parameters in April 2006 and for the 
2 complete Appendix IX list in January 2007. Semi-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 IDF 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 The 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 
15 the Part B Permit. The mixed waste types to be disposed in the IDF include vitrified LAW from the RPP-
16 WTP and DBVS. Additionally, mixed waste generated by IDF operations will be disposed of in IDF. 

17 The vitrified LAW will be mostly silicate glass monoliths. The RPP-WTP packages nominally measure 
18 approximately 1.22 m diameter by 2.3 m high and the DBVS package nominally measure approximately 
19 2 .4 m wide by 3 .1 m high by 7. 3 m long. 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 IDF will be packaged based on the size of the waste, 
22 with the most common container being galvanized or alurninized 208 liter containers. 

23 5.5.1.3.2 Composition of the Waste Packages 

24 HNF-4921 provides detailed estimates for the inventory of hazardous chemicals in the vitrified LAW feed 
25 and in the vitrified LAW package. The composition of the vitrified LAW package was estimated in 
26 HNF-4921 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/ORP) 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 regulated constituents for the IDF show some degree ofretardation 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-4921) and the historical inventories of the 
37 Hanford Site low-level burial grounds (from WHC-MR-0008 and WHC-SD-EN-AP-01 5) to 40 CFR 264, 
38 Appendix IX (see IDF Part A Form). The mobilities and solubilities in Table 5.3 give an estimated range 
39 for the properties of the constituents of concern. 

40 5.5.1.5 Detectability 

41 The detection limits in groundwater for each RCRA regulated constituent and the indicator parameters are 
42 given in Table 5.4. 
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2 The following sections provide a description of wells, equipment decontamination, representative 
3 samples, and monitoring wells that are not upgradient. 

4 5.5.2.1 Description of Wells 

5 The groundwater monitoring well network for the IDF ultimately will have eight wells: three 
6 hydraulically up gradient 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 l 73-303-645(6), which states "The point of compliance is a vertical surface 

10 located at the hydraulically downgradient limit of the waste management area that extends down into the 
11 uppermost aquifer underlying the regulated unit". The monitoring network will consist of existing and 
12 new, downgradient wells to complete the monitoring network. All wells will be WAC 173-160 
13 compliant. 

14 Three upgradient wells will be used for the IDF monitoring network. Two of these wells (299-El8-1 and 
15 299-E24-21 ) are existing wells. Upgradient well 299-E24-21 was installed in March 2001 for 
16 characterization of the IDF site. The well, located at the northeast corner of the site (Figure 5.8), was 
17 constructed to RCRA standards as per WAC 173-160. Well 299-El8-l was installed in 1988 as part of 
18 the 2101 -M RCRA monitoring network. The well currently has 2 to 3 meters of water above the bottom 
19 of the screened interval. 

20 The third upgradient well will be a new well located at the northwest corner of the IDF (Figure 5.8). The 
21 well will be constructed to RCRA standard as per WAC 173-160 and screened at the water table. 

22 Three of the downgradient wells are existing wells (299-El 7-22, 299-El 7-23 , and 299-El 7-25) that were 
23 installed as WAC 173-160 compliant wells in 2002. Their location is shown in Figure 5.8. The 
24 remaining two downgradient wells will be installed in a sequence coordinated with the IDF operations. 

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 every ten subsequent 
27 years. Changes in the planned operations of the IDF will be reflected in changes to this groundwater 
28 monitoring plan as needed. 

29 The first new downgradient well will be installed along the eastern side of the facility (Figure 5.8) at least 
30 one year before the IDF receives waste. The second new downgradient well will be installed along the 
31 southern 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 becoming active. Figure 5.8 shows the sequence for both 
34 groundwater well construction and waste disposal. The locations of all existing and new wells in the IDF 
35 monitoring network are noted on the figure. 

36 The placement of the wells for the IDF monitoring network was based on professional judgment. The 
37 efficiency of the resulting groundwater monitoring network was evaluated using a simple two 
38 dimensional, horizontal transport model called the monitoring efficiency model (MEMO) (Wilson et al. 
39 1992). The model estimates the efficiency of a monitoring network at the point of compliance. The 
40 model simulates a contaminant plume originating from a series of grid points within the disposal facility 
41 using the Domenico-Robbins method (Domenico and Robbins. 1985). The model calculates both 
42 advective flow and dispersive flow in two dimensions and determines whether the resulting plume will be 
43 detected by a monitoring well before the plume travels some selected distance beyond the disposal facility 
44 boundary. The selected distance is termed the buffer zone. (A longitudinal dispersivity of 95 meters and 
45 horizontal dispersivity of 9.5 meters were used to evaluate the monitoring network in Figure 5.8.) 
46 Outputs from the model are the monitoring efficiency and a map of the disposal facility showing areas 
4 7 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 100% 
4 for phase I, 98% for phase II, and 99% for phase III (Figure 5.8). 

5 All wells for the IDF site will be constructed to meet WAC 173-160 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 ofbentonite 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. 

11 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. 

14 5.5.2.2 Equipment Decontamination 

15 Drilling equipment will be decontaminated using high temperature and pressure [82°C (180°F) 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. 

18 Equipment for collecting soil samples during drilling for later chemical analysis and for measuring the 
19 water table will be decontaminated according to established methods. The methods call for washing 
20 equipment with phosphate free detergent, rinsing three times with reverse osmosis/de-ionized water, 
21 rinsing once with lM or 10% nitric acid (glass or stainless steel equipment only), rinsing three more times 
22 with reverse osmosis/de-ionized water, and a final rinse with chromatograph grade hexane. Equipment 
23 will be dried for 50 minutes at 100°C (212°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 groundwater chemistry data specific to the IDF site are available. Sample representativeness will be 
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 IDF site. Background data will be 
34 determined before constructio;n of the site using the wells described previously (Section 5.5.2. 1) for the 
35 use ofupgraclient 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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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 for 2 consecutive months followed by 
6 a month of non-sampling. This sequence will be repeated each quarter during the first year of monitoring. 
7 Section 5.5.3.1.3 provides frequency logic. 

8 5.5.3.1.3 Sampling Quantites 

9 The performance of the statistical method proposed for the IDF is evaluated by the following two goals: 

10 • To have adequate statistical power to detect real contamination when contamination occurs 

11 • To keep the network wide Type I error (across all constituents and wells being tested) at an 
12 acceptably low level (approximately 5%) . [Note that the Type I error in the detection monitoring 
13 stage equates to the false positive rate, that is, the probability that the test will indicate contamination 
14 has occurred although no contamination has truly occurred.] 

15 The statistical power and the network-side false positive rate of a test depend on several factors, including 
16 the background sample size, the type of proposed test, and the number of comparisons. All other factors 
17 being equal, the larger the sample size is (i.e. , the number of background samples), the greater the 
18 statistical power is. Therefore, as recommended in EP N530-R-93 -003, at least eight independent 
19 samples will be collected from each well for background purposes. This is a sufficient number of samples 
20 to establish a reliable background (EP N530-R-93-003) and meets the regulations in 
21 WAC l 73 -303-645(9)(d). 

22 5.5.3.1.4 Background Values 

23 The default method of analysis of variance (ANOVA) will be used to detect any impact on groundwater 
24 quality at the IDF where the mean of the measurements from compliance (downgradient) wells is 
25 compared to the mean of the distribution of background data from the upgradient wells. The details of the 
26 method are described in Section 5 .5 .4. 7 .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 Groundwater sampling procedures, sample collection documentation, sample preservation and 
32 transfer/shipment, and chain-of-custody requirements are described in subcontractor operating 
33 procedures/manuals and in a quality assurance project plan for the Hanford Groundwater Performance 
34 Assessment Project. Quality requirements for sampling activities, including requirements for procedures, 
35 containers, transport, storage, chain of custody, and records requirements, are specified in a statement of 
36 work (SOW) to subcontractors. To ensure that samples of known quality are obtained, the subcontractor 
37 will be required 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 sampling 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 (nephelometric 
45 turbidity units) before sample collection if possible. Sample 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 CFR 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 (1977) 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 
11 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 be labeled and sealed with evidence tape, wrapped with bubble wrap, 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 for 
22 Evaluating Solid Wastes: Physical/Chemical Methods, 3rd Ed. (SW -846); Methods for Chemical Analysis 
23 of Water and Wastes (EP A -60014-79-020) or other EPA methods; and the Annual Book of ASTM 
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 (REIS) 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 REIS either manually or through electronic transfer. Hard copy data reports are received for records 
31 storage. Data from the REIS 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 ofhardcopy 
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.g., field blanks, duplicates, and laboratory blanks) 
43 and a technical review by a project scientist familiar with the hydrogeology of the site. The technical 
44 review might 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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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 information will be 
4 submitted to Ecology quarterly in Hanford Site groundwater monitoring reports. 

5 If statistically, significant evidence of contamination is determined (after waste has been introduced to the 
6 facility and after the confirmation 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 false positive claim, the following will be performed. 

9 • Notify Ecology in writing within 7 days of the finding indicating which chemical parameters or 
10 dangerous waste constituents have shown statistically significant evidence of contamination. 

11 • Determine whether dangerous constituents are present and, if so, in what concentration. 

12 • The owner or operator might re-sample within 1 month and repeat the analysis for those compounds 
13 detected in the above (i.e. , second bullet). The resample data will be compared with the trigger value. 

14 • Submit an application for a permit modification, if necessary, to establish a compliance monitoring 
15 program to Ecology in 90 days or within the time agreed to in writing by Ecology. 

16 The dangerous constituents detected, either in the initial analysis or in the second confirmation analysis, 
17 will form the basis for compliance monitoring. 

18 In case of a false positive claim [ as allowed by WAC 173-303-645(9)(g)(vi)], the following will apply. 

19 • Notify Ecology in writing within 7 days of the finding (i.e. , exceedance) and indicate that a false 
20 positive claim will be made. 

21 • Submit a report to Ecology within 90 days or within the time agreed to in writing by Ecology. This 
22 report should demonstrate that a source other than the regulated unit caused the contamination or that 
23 the contamination resulted from an error in sampling, analysis , evaluation, or natural variation in 
24 groundwater chemistry. 

25 • Submit an application for a permit modification, if necessary, to make any appropriate changes to the 
26 detection monitoring program within 90 days or within the time agreed to in writing by Ecology. 

27 • Continue to monitor in accordance with the detection monitoring program. 

28 • Submit an application for a permit modification, if the detection monitoring program is determined to 
29 no longer satisfy the requirements [of WAC I 73-303-645(9)], to make any appropriate changes to the 
30 program within 90 days or within the time agreed to in writing by Ecology. 

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 
33 procedure requires that each transfer of custody 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 transfer. 
35 The laboratory custodian will sign and date the chain-of-custody 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 sampling frequency and determination of groundwater quality for the samples from 
39 the groundwater monitoring network. Compliance data will be compared to baseline data collected from 
40 the upgradient wells and a determination of impacts to groundwater will be made using the proposed 
41 ANOVA method (explained in Section 5.5.4.7.1) . 
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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 fe;;i.sible, that an 
5 independent sample is obtained [ 40 CFR 264.97(g)(l) and (2) , WAC 173-303-645(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 
11 the downgradient wells will be compared semiannually to the mean of the distribution of the background 
12 data using ANOVA. 

13 Semi-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 up gradient wells for each constituent by ANOV A. If the mean is 
20 calculated from transformed baseline data (logarithmic transformation or nonparametric approach), then 
21 the monitoring data will be transformed 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 ANOV A 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 ANOV A and multiple comparison framework) between 
27 each compliance well with the background wells (EPA/530-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 determine 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 IDF 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 contaminant 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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2 Groundwater flow rate and flow direction at the IDF site will be determined annually for the uppermost 
3 aquifer. Flow rate will be determined by calculation using the groundwater gradient, and the Darcy flow 
4 equation, vh = Khih/ne, where vh is the horizontal groundwater velocity, Kh is the horizontal hydraulic 
5 conductivity, ih is the horizontal hydraulic gradient, and n0 is the effective porosity. Effective porosities 
6 used at Hanford Site RCRA regulated units are on the order of0.l to 0.3 (PNNL-14187, 1 of 2, 2 of 2); 
7 effective porosity might be determined specifically for the IDF from hydrologic tests. 

8 Hydraulic gradients will be determined from measurements of water levels. 

9 5.5.4.7 Statistical Determination 

10 This section describes the method of statistical evaluation and the statistical procedures to indicate 
11 whether dangerous waste or dangerous waste constituents from the IDF might have entered the 
12 groundwater in the uppermost aquifer. These evaluations will be made as soon as practicable after 
13 validation of the full data set from each sampling event. 

14 The monitoring program periodically will re-evaluate the statistical tests being used. The methods 
15 described will be reviewed during and after background, data are collected to ensure the methods are the 
16 most appropriate, considering site conditions. 

17 The goal of a RCRA final status detection-monitoring program [WAC 173-303-645(9)) is to monitor for 
18 indicator parameters that provide a reliable indication of the presence of dangerous constituents in 
19 groundwater in the uppermost aquifer beneath the site. This is accomplished by testing for statistically 
20 significant changes in concentrations of indicators in downgradient wells relative to baseline values. The 
21 default statistical method ANOVA is proposed for the detection monitoring program of the IDF. The 
22 proposed statistical method is consistent with EPA/530-SW-89-026, EPA/530-R-93-003 , and 
23 WAC 173-303-645. 

24 The number of tested constituents will be limited to the indicators to maintain a sufficiently low false-
25 positive rate (EPA/530-R-93-003 , page 62; Gibbons 1994, page 16). Verification sampling is an integral 
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 173-303 -645(8)(h), acceptable statistical methodology includes analysis of 
31 variance (ANOV A), tolerance intervals, preruction intervals, control charts, test of proportions, or other 
32 statistical methods approved by Ecology. The type 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 ANOV A 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-89-026 
37 and statistical textbooks (Gilbert. 1987: Casella and Berger. 1990: Davis, 2002), and can be executed 
38 using commercial statistical software such as SAS or SYSTAT. Under WAC l 73-303-645(8)(i)(ii), the 
39 proposed statistical method must comply with the performance standard, that is, for a multiple 
40 comparisons procedure tp.e Type I error level must be no less than 0.05, and maintained at the level ofno 
41 less than 0.01 for individual well comparisons. By definition, Type I error is the false rejection rate of the 
42 null hypothesis (H0) of the statistical test. In detection or compliance monitoring, the statistical test is 
43 defined as H0 : no release, i.e. , the means of the rustributions from upgradient and downgradient wells are 
44 the same, and the alternative (H. ) 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 error, which equates false positive rate in the stage of detection monitoring at 
47 approximate 5% level. As described in EPA/530-SW-89-026, ANOVA procedures have the advantages 
48 of combining multiple downgradient into a single statistical test, thus enabling the network-wide false 
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1 positive rate for any single constituent (not multiple constituents) to be kept at 5 percent, and also 
2 maintain reasonable power for detecting contamination. 

3 The details of the ANOVA procedures are described as follows (EPA/530-SW-89-026) : 

4 • First, check the proportion of non-detects of the measurements from the upgradient and downgradient 
5 wells. When the proportion of non-detects is less than 15%, the non-detects will be reported as one-
6 half the minimum detection limit or practical quantitation limit, and proceed with parametric 
7 ANOVA analysis. When the proportion of non-detects is greater than 15%, non-parametric ANOVA 
8 analysis will be used for comparing the means of downgradient and upgradient wells. 

9 • Evaluate the distributions of the measurements from the upgradient and downgradient wells. The 
10 assumptions with parametric ANOV A test are the residuals are normally distributed with equal 
11 variance. The normality of the distribution the residuals can be checked using coefficient of 
12 variation, plotting the data on probability plot, and/or Shapiro-Wilk's test (EP A/530-SW-89-026; 
13 Gibbons. 1994). The assumption of normality usually can be met by log-transforming the data or by 
14 other Box-Cox transformations. When the assumptions of normality and lognormality cannot be 
15 justified, the non-parametric ANOV A method will be used for the IDF. Bartlett' s test can be used in 
16 checking equality, or homogeneity, of variances. 

1 7 • The parametric ANOV A procedures include: 

18 • 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, SSwens that is 
23 a measure of the variability between wells with (k-1) degrees of freedom. 

24 • Compute the total sum of squares of differences between all observations and the grand mean, 
25 SStotaI, which is a measure of the variability in all observations with (N-1) degrees of freedom. 

26 • 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 SSerror = SStotal - SS wells 

30 • Test the hypothesis of equal means for all k wells by computing F value with the means squares 
31 of differences : 

32 

33 
34 
35 
36 
37 
38 
39 
40 

F = MSwells / MSerror 

where the means of squares are the sums of squares divided by the associated degrees of freedom, 
that is, MS wells = SSwells / (k-1), and MS error = SS error / (N-k). Compare the F value to the tabulated 
F statistics with (k-1) and (N-k) degress of freedom at the 5% significance level 
(EP A/530-SW 89-026, Appendix B, Table 2). If the calculated F value exceeds the tabulated F 
statistics, the null hypothesis of equal well means is rejected. Proceed with test of contrasts in the 
next step. Otherwise, the hypothesis of equal means is accepted that there is no significant 
difference between the concentrations at k wells (upgradient and downgradient wells) , that is, no 
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) contaminated. Bonferroni t-statistics will be computed to 

5.15 



1 
2 
3 
4 

5 

6 
7 

8 
9 

10 

11 

12 
13 
14 
15 

16 
17 
18 

Class 1 Modification 
June 30, 2010 

WA7 89000 8967, Part Ill Operating Unit 11 
Integrated Disposal Facility 

determine if the significant F value is due to difference between background and compliance 
wells. Assume that of the k wells, kb are background (upgradient) wells , and kc are compliance 
(downgradient) wells (i.e., kb+ kc = k). Each of the kc compliance wells is compared to the 
mean of the background wells as the following steps : 

• Compute the mean m b from the kb background wells with a total of nb samples. 

• Compute the difference D; between the mean from the ith compliance well and the mean from 
the background wells. 

• Compute the standard error of the difference from the ith compliance well with n ; 
observations as: 

where MS error is computed previously as the measure of variability within wells. 

• Obtain the t-statistics from Bonferroni ' s t-table (EP A/530-SW-89-026, Appendix B, Table 3) 
with a significance level of ( cx=0.05/kc) but no less than 0.01 (for individual comparison) and 
(N-k) degrees of freedom. The critical value for the ith compliance well is defined as C; == 
SE; X t. 

• If the difference D; exceeds the critical value C;, conclude that the mean of the ith compliance 
well is significantly higher than the mean of the background wells . Otherwise, conclude that 
the well is not contaminated. 

19 • The one-way non-parametric ANOVA tests the null hypothesis that the data from each well come 
20 from the same continuous distribution and hence have the same median. The procedures, called 
21 the Kruskal-Wallis test, include the following steps: 

22 • Assume the monitoring 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 ) 
24 to greatest (N). Let the background wells be group 1, and denote the compliance wells as 
25 group 2 to (kc+ l ) . (one group per compliance well). 

26 
27 

28 

29 

• Compute the sum (Ri) and the average (mi) of the ranks of the ni observations in the ith 
group. 

• Compute the Kruskal-Wallis statistics (H) as 

H = [ 12 IR/ ] - 3(N + 1) 
N(N + 1) i=l n; 

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 1 with nb observations): 
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3 
4 

Where Z(oOS/ kc) is the upper (0.05/k.0 ) percentile from the standard normal distribution 
(EPA/530-SW-89-026, Appendix B, Table 4). If there are more than five compliance wells 
(kc > 5), use Z0_01 , the upper one-percentile from the standard normal distribution (Z001 =2.32) for 
individual comparison (WAC 173-303-645(8)(i)(ii)). 

· 5 • Compute the difference (Di = mi - m1) of average rank mi (i=2 to kc+l) for each compliance 
6 well to the background (m1). Compare the difference Di to the critical value Ci for each 
7 compliance well. If Di exceeds C;, 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 up gradient wells. This updating process will continue for the life of 
11 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 (EP A/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), 
22 EPA guidance (EP A/530-SW-89-026, p. 11 -14) and/or American Society for Testing and Materials 
23 guidance (ASTM 1996) 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 1996). 

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 REIS. 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 WAC 173-303-645(10) will be 
36 established for the IDF 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 submit 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 WAC 173-303-645(5) during the compliance period. 

42 The RCRA regulations [WAC l 73-303-645(9)(g)] state that if a statistical exceedance occurs in a 
43 downgradient well, the entire network immediately 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 semi volatile 
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 form the 
2 basis 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 concern are measured in the groundwater 
5 at concentrations that exceed the applicable groundwater concentration limit, Ecology must be notified in 
6 7 days, and an application to modify the permit to include a corrective action plan must be sent to 
7 Ecology within 90 days or within the time agreed to by Ecology. A description of the groundwater 
8 monitoring plan, including 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. 

5.18 



1 
2 
3 

Class 1 Modification 
June 30, 2010 

WA? 89000 8967, Part Ill Operating Unit 11 
Integrated Disposal Facility 

Figure 5.1. Location of the IDF and Nearby Boreholes 
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Figure 5.2. Geologic Map of the 200 East and 200 West Areas and Vicinity 

·~·· ·· ·· · 

0 

.. ·t · .. 

. .. i . . . 
+ 

Fault, bar and ball on down throw side, 
teeth on thrust fault 

Anticline 

Syncline 

2 3 

QI= Loess 
Qa =Alluvium 

Oda = Active Sand Dunes 

Kilometers 

~ Stabilized Sand Dunes 

1111 Hanford formation - Sands 

C=1 Hanford formation - Gravel 

~ Columbia River Basalt Group 

1 , . • . • .. , . 

200 East Area 

R26E 

5.20 

; May 
: Junction 

: Fault 

R27E 

G03010031-6 



1 
2 
3 

Class 1 Modification 
June 30, 2010 

WA? 89000 8967, Part Ill Operating Unit 11 
Integrated Disposal Facility 

Figure 5.3. Stratigraphy of the Hanford Site 
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Figure 5.6. Hydrographs for Wells Near the IDF Site 
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1 Figure 5.7. Concentration versus Time for Nitrate in Wells 299-E24-7 and 299-E24-18 
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1 Figure 5.8. Sequence for Installation of Downgradient Monitoring Wells at the IDF 
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Table 5 .1. Water Levels in Groundwater Wells in the Vicinity of the IDF Site 

Well Measure date DTWm" 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 05/21/02 98.3 126.7 225.03 

299-E18-1 03/ 14/02 98.2 122.4 220.65 

299-E18-3 06/27/96 97 .8 123 .4 221.20 

299-E18-4 06/ 27/96 97 .7 123.4 221.05 

299-E19-1 03/ 22/88 100.4 124.9 225.26 

299-E23-1 03/14/02 96.0 122.4 218.39 

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 

a DTW = depth to water 

= elevation of water table (meters above mean sea level) b WT elev 

' Ref elev = reference elevation (meters above mean sea level, North American Vertical Datum 88 

reference), generally top of well casing. 

Table 5.2. Monitored Constituents for the IDF 
Indicator parameters Supplemental constituents 

Chromium (filtered) Al kalinity 
Specific conductance (field) An ions 
Total organic carbon ICP metals 
Total organic halides Turbidity (field) 

pH (field) 
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T bl 5 3 E a e . . xpec e e av1or o t dB h fSI tdR e ec e I t d C egu a e ons I uen s a eria s or e ft t /M t . I f th IDF 

Constituent/material 
Expected 

Expected mobility
1 (Kd) Comments 

charged state 

Organics 

Acetonit rile N/A High (0.16) Miscible w ith water (Howard Volume IV, 
1993) 

Carbon t etrachloride N/A High (0.60); 0.29 Moderately soluble in water {805 mg/L) 
(DOE/RL-93-99) (Howard, Volume 11,1990) 

Creosote 2 N/A High (0.03 to 0.06) j Relatively low solubility in water. 
Naphthalene solubility in water {31.7 mg/L 
[Howard, Vol ume 1, 1989)). Anthracene 
solubility in water (0.03 to 0.5 mg/L[Mackay 
et al, Volume II, 1992) ) 

Dioxane N/A High (0.01) Miscible with water (Howard, Volume 11, 
1990) 

Ethylene glycol N/A Unknown4 Miscible with water (Howard, Volume II, 
1990) 

Naphthalene Moderate (4 to 10); 1.4 Sparingly so luble in water (31. 7 mg/L 
(DOELRL-93-99) [Howard, Volume I, 1989)). 

Polych lorinated N/A Low (20 to 100); 440 to Low solubility in water. 0.01 to 1 mg/Las 
biphenyls 2,300 (DOELRL-93-99) Aloclors (Mackay et al. 1992); 0.27 to 1.45 

mg/L (WHC-SD-EN-Tl-201) 

Tetrach loroethylene N/A High (2.1) ; 0.22 Moderately soluble in water (1,503 mg/L) 
(DOE[RL-93-99) (Howard, Volume II, 1990) 

Toluene N/A High (0.37 to 1.8); 0.18 Moderately soluble in water (535 mg/L) 
(DOE/RL-93-99) (Howard, Volume II , 1990) 

Trich loroethylene N/A High (1.0); 0.1 to 1.0 Moderately soluble in water (1,100 mg/L) 
(WHC-SC-EN-Tl-201) ; 0.11 (Howard, Vo lume II, 1990) 
(DOE[RL-93-99) 

Vinyl chloride N/A High (0.004) ; 0.056 Moderately soluble in water (2,763 mg/L) 
(DOE[RL-93-99) (Howard, Volume I, 1989) 

lnorganics 

Antimony Cation (Sb +z) Moderate (Oto 40, best Moderately soluble (best estimate): 
estimate: 20 1,000 mg/L (DOE[RL-93-99) 
[DOELRL-93-99)) 

Arsenic Anion (AsO4-, High, 0 Moderate ly soluble (best est imate) : 
) (DOELRL-93-99) 1,000 mg/L (DOELRL-93-99) 

Barium Cation (Ba+;) Moderate, 20 to 200, best Low solubility (best estimate) : 1 mg/L 
estimate: SO (DOE/RL-93-99) 
(DOE!'.'.RL-93-99) 

Bery llium Cation (Be +i) Moderate, 15 to 200, best Solubility unknown. Best estimate: 1 mg/L 
estimate: 20 
(DOE!'.'.RL-93-99) 

Cadmium Cation (Cd+21 M oderate, 15 to 30, best Sparingly soluble. Best estimate : 25 mg/L 
estimate: 23 (DOE!'.'.RL-93-99) 
(DOE/RL-93-99) 

Chromium Anion (CrO 4-' ) High (0.0 t o 1.02 Low solubility : 0.5 to 10 mg/L 
[PNNL-13895); 0.001 (WHC-SC-EN-Tl -201) 
(WHC-SC-EN-Tl-201) 

Lead Cation (Pb" ) Low (1,330 to 469,000 Low solubility: 287 µg/L in Hanford Site 
[PNNL-13895)) groundwater (PNL-9791) 

Mercury Cation (Hg+2
) M oderate, best estimate : Solubilit y unknown. Best estimate: 1 mg/L 

30 (DOE!'.'.RL-93-99) (DOEi'.RL-93-99) 
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Constituent/ material 
Expected 

Expected mobility1 (Kd) Comments 
charged state 

Nickel Cation (Ni+<} Low (48 to 337 Low solubility: 1.9 mg/Lin Hanfo rd Site 
Ni (OH)i [PNN L-13895} groundwat er (PNL-9791} 
NiCO 3 

Seleni um Anion (SeO 4-b} High (3 to 10 Moderately so luble. Best esti mat e.: 
[PNN L-13895]} 1,000 mg/L (DOE/RL-93-99) 
(3 to 8 PNNL-11966) 

Silver Cation (Ag•) Moderate, 20 to 30, best Spa ri ngly soluble (best estimate} : 25 mg/L 
esti mate: 25 (DOE/RL-93-99 }. 
(DOE/RL-93-99) 

1 N/ A= Not appl icable 

2 1 
Unless cited in the column, Kd (partition coefficient} values were calcu lated from Koc (normalized sorption 

3 coefficient} values obtained from either the Handbook of Environmental Fate and Exposure Data for Organic 
4 Chemicals series (Vo lumes I-IV} (P.H. Howard, ed } or the Il lustrated Handbook of Physica l-Chemical Properties and 
5 Environmental Fate for Organ ic Chemicals series [Mackay et al. 1992a, 1992b] . For al l organics (except carbon 
6 tetrachloride}, the calculation assumes an organic carbon content for Ha nford Site soil of 1.0%. The value of 
7 organic carbon assum ed is conservative recognizing t hat the organic carbon content of most Hanford Site soil falls 
8 considerably below this va lue . However, app lyi ng th is level of conservatism also recognizes that minera l-driven 
9 sorption likely plays a role in organic constituent mobility for Hanford Site soils with organ ic carbon content at or 

10 below 0.1% (PNNL-13560}. A calcu lation of a Kd va lue using acetonitrile as an example is as follows. The literature 
11 estimated val ue of Koc for acetonitrile is 16 (Howard 1993}. 

12 Kd = f oc X Koc where f 0 ,= the mass fraction of organic carbon in the soil . 

13 Kd (acetonitrile } = 0.01 X 16 = 0.16 . 

14 2 
Creosote is a coal tar dist il late containing high quantities of naphthalene and anthracene (Lewis, R.J., Sr . 1993}. 

15 3 
Because creosote is predominately a mixture of naphthalene and ant hracene (footnote 2), assumed Koc va lues for 

16 napht halene (Howard 1989} and anthracene (Mackay et al., Volume II } in calculating a Kd range for creosote. 

17 4 
This constituent has a low octanol/water partition coefficient ind icating t hat its adsorpti on to soi l would be low 

18 (Howard, Volume II, 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 1 Method Detection Limit 
3 

(ug/L) 

Trace Meta ls : 
SW 846, Method 6010 or 0.18 - 44.82 

SW 846, Method 6020 or 0.042- 8.5 

EPA/600/ R-94/ 111, Method 200.8 .05-50 

Arsen ic : 

SW 846, Method 6010 or so 
SW 846, Method 6020 or 2 

EPA/600/R-94/111, Method 200.8 0.40 

Cadmium: 

SW 846, Met hod 6010 or 4 

SW 846, Method 6020 or 0.86-2.3 

EPA/600/R-94/111, Method 200.8 0.10 

Chromium: 

SW 846, Method 6010 or 4 

SW 846, Method '6020 or 1.9-3.1 

EPA/ 600/R-94/111, Met hod 200.8 0.5 
Metals 

Lead: 

SW 846, Met hod 6010 or 27 

SW 846, Method 6020 or 0.49 

EPA/ 600/R-94/111, Method 200.8 0.10 

Mercury: 

SW 846, Method 6020 or .093 

SW 846 Met hod 7470 or 0.1 

EPA/ 600/R-94/111, Method 200.8 0.05 

Selen ium : 

SW 846, Method 6010 or 30 

SW 846, Method 6020 or 1 

EPA/ 600/R-94/ 111, Method 200.8 0.30 

Tha lli um: 

SW 846, Method 6010 or 32 

SW 846, Method 6020 or 0.6 

EPA/600/ R-94/111, Method 200.8 0.10 

SW 846, Method 8041 or Not available 

Semi-Volatile Organics SW 846, Method 8040 2.• -3.72 

SW 846, Method 8270 0.24- 502 

Pesticides/Polychlorinated SW 846, Method 8081 (Pesticides) 0.0034 - 1.92 

Biphenyls SW 846, Met hod 8082 (PCBs) 0 .14-0.492 

Herbicides SW 846, Method 8151 .085-842 

Volatile Organic Compounds SW 846, Method 8260 (VOAs) .04-1002 

Dioxins SW 846, Met hod 8290 . 00000067-. 00000 5 2 

General Chemistry Cyanide : 
SW 846, Met hod 9012 or 2.0-2.4 

Standard Methods 4500-CN or 4 

600/4-79-020, Method 335 .2 4 

Sulfide : 

SW 846, Method 9030 180-7302 
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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) 

Alkalinity 
EPA-600/4-79-020, Method 310.1 & 310.2, 
Standard Methods 2320 850 - 2500

4 

Anions EPA-600/R-93-100, Method 300.0 5.1-4430
2 

pH Company speci fic Not appl icab le 

Specific conductance EPA-600/R-93-100, M et hod 120.l Not appl icab le 

1 1 Changes t o the Ana lytical M ethods requ ire prior approval per WAC 173-303-830, Append ix I, C.2. 
2 2 Detection limit varies accord ing to specifi c compound . The range of method detection limits for al l compounds 
3 detected by t he specific analytical method is given. 
4 3 Method detect ion limits are based on hist orical values repo rted by t he analytica l laboratories, where available. 
5 MDLs may vary by laboratory and are updated periodically . 
6 4 Th is MDL is based on Met hod 310.1, which was used previously. No technical diffe rence is found 
7 between Met hod 310.1 and SM 2320, except the SM covers more information on t he principles of the method . 
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11 online at http:i/www.mc.gov/reacling-rm/doc-collections/nuregs/staf£/sr0980/vl/sr0980vl .pdf 
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216-A-10 Crib 
Revision : 5, October 1, 2008 

"WDaQge~QllS .Vlfast~J=!etµ1it . .\ppllcation 
"Part A Form : , 

2 0 0 8 

'Month 0 8 

0 9 1 

I. "This form is submitt~d to: (place'an "X"Jn the appropriate b:ox) 

• 
~ Request a change under interim status 

• i: ~-

• 
• 

Apply for a finalstatus permit. This iincludes 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 p.ermit) . . 

·establish interim-status becatJse of'the wastes newly r~gulated on: 

List waste codes: 

II. EPA/State ID Number 

WA 7890008 

Ill. Name of Facility 

US Department of Energy - Hanford Facility 

IV. Facility Location (P~ysical address n.ot RsO. Box or Ro.ute Number) 
A. -Street 

825 Jadwin 

City .or:T.own 

Richland WA 

C.ounty Code ,, 
(If known) Coun. 

0 0 5 Benton 
c; Geogr:aphic'Location 

(Date) 

.ZIP Cod,~ 

99352 

l>. Facility Existence 0ate B. 
Land 
T e Latitude (degrees, mins, secs) Longitude (degrees, mins, secs) Month Day Year 

F Refer to TOPO Map (Section XV.) 0 3 0 2 

V. Facility Mailin,g Address 

'.Street or P.O. B.ox 

P.O. Box 550 

City orTown State ZIP Code 

Richland WA 99352 

ECY 030-31 Hanford (Rev. 3/ 5/ 04) Page 1 of 10 
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VI. i=acility contact (Person to be contacted regarding waste activlties;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 WA 99352 
,, 

VJI. Facility Operator Information 
- .. .. 

A. Name Phone Number 
- - ' . 

Department of Energy Owner/Operator (509) 376-7395 
CH2M HILL Plateau Remediation Company Co-Operator for 216-A-10 Crib* (509) 376-0556* 

Street or P.O. Box .. .. -
P.O. Box 550 
P.O. Box 1600 * 

City orT own State ZIP Code 

Richland WA 99352 

B. Operator Type I F I 
C. Does the nam·e in VII.A reflect a proposed change in operator? D Yes [gJ No Co-Operator* change 

If yes, provide the scheduled d.ate for the change: Month Day Year 

1 I o I I o I 1 I I 2 I O I o I 8 

D. Is the name listed in VII.A. also the owner? If yes, skip to Section vm.c. I D Yes ~ No 

VIII. Facility Owner Information 
.. -

A. Name Phone N~mber (area code and number) 

David A. Brockman, Operator/Facility-Property Owner (509) 376-7395 

Street or P .0. Box -
,, ... 

. 

P.O. Box 550 

City or Town 
- . 

" -
State ZIP Code 

-
, - . 

Richland WA 99352 

B. Owner Type I F I 
C. Does the name in VJII.A reflect a proposed change in owner? O ves [gJ No 

If yes, provide the .scheduled date for the change: Month D.ay Year 

I I I I I I I I I 
IX. NAICS Codes (5/6 digit codes) 

A. f jrst B. Second 

5161212 111 I Waste Treatment & Disposal 9 12 14 I 1 I 1 lo I Administration of Air & Water Resource & 
Solid Waste Management Programs 

C. Third D. Fourth 

s I 4 11 I 7 I 1 I I Research & Development in the 
Phvsical, Engineering, & Life Sciences I I I I I I 

ECY 030-31 Hanford (Rev. 3/ 5/04) Page 2 of 10 
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x. Other'.:Envir011mental 'Pei:mits (see inst™ctions) , tbccif ~; .iii .H• :;,;~/; w c,i};i'; "'w i;,. \i 
;: -..., ., ;.;; 

C. Des~r,jption 
Z' - - F .. - .. l¥ 

A. Permit Type B. Permit Number 
- 'i:. ;· - - )' ~ ., .. 

I ,, ,. 

' 
•; 

' 
;\';f 

py 

>w 
< < e .. ,,. . u. ·•· . , ,,,,;; . , ,, <;r' "'' . .• 

XI. Nature of Business (provid.e a brief description that includes both danger:o.us waste .and non-dangerous 
waste areas and activities) 

; ... : 
' 

p 
' 

; ,, 

The 216-A-10 Crib was a percolation unit designed for the disposal of liquid wastes by way of the soil 
column. The 216-A-10 Crib received process distillate, which is an acidic waste stream, generated from 
two product concentrators in the plutonium-uranium extraction (PUREX) process. The pH of this waste 
ranged from as low as 1.0 to 2.5 standard units, making it a corrosive mixed waste. The 216-A-10 Crib 
received the corrosive mixed waste process distillate at an average flow rate of 60 gallons (227 liters) per 
minute. The process design capacity for the 216-A-10 Crib was 72,000 gallons (272,500 liters) per 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. 

. 
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W A7 89000 8967, Part V, Closure Unit 26 216-A-10 Crib 
Revision: 5, October 1, 2008 

EUMPLE;fOR COMPLET:INGgirEMS;:)(11 .and :XIII (show11 in lines ,11umbered X-1,, .x .. 2,,a.nd X.;;3,below~: A facility h~ 
two s torage tanks that hold 1200 gallons and 400 gallons respectively. There is also treatment in tanks at 20 gallons/hr.· 
Finall , a one- uan:er acre area that is two meter_s..clee will under o in situ vJtrificatian. 

.. ,, 
Section XII. Process Codes and "Design Section XIII. • Other Process Codes 

. ,ex, +•" 7 v\• Capacities ~: fl .. fr, .... , /I}:; _ ;, .. /i 
, 

B. Process Design B Pn:icess Design F - , 

Capacity c. 
A. .capacity C. 

A. Process Process '' Process .Line :eodes + 
; , 

" ·:·2. Unitd '')Total ·" ·Line Pro.cess IN '2'. t.lnlt of , 'T.otal ' D. Pr.ocess 
Number -! 

.Measure Number Codes Measure Number 
Description 

(enter code) 1. Amount Number 
(enter code) 1. Amount 

(enter of Units (e.ntar of Units 
r.,, , . ., 

~ 
code) .,. ,' ..code) 

X 1 s .0 2 1,600 G 002 X 1 T 0 4 700 C 001 
ln situ 

v itrification 

X 2 T 0 3 20 E 001 
; ; 

' 

X '3 T 0 4 700 C 001 

'1 D 8 0 72,000 u 001 1 

.2 2 

3 3 

4 ., 4 ., 

.s 5 

"'6 " 6 

7 7 

.8 8 

9 9 

1 
,, 
0 "" 1 0 

1 :1 1 1 

1 t2 1 2 

1 3 1 3 
1 ,, 4 1 4 

1 5 1 5 

1 6 1 6 

1 7 1 7 

1 8 1 8 

1 ,:9 1 9 

2 0 2 0 

112 t1 .,,2 1 

2 .2 2 2 

2 3 2 3, 

2 4 2 4 

2 5 2 5 

ECY 030-31 Hanford (Rev, 3/ 5/ 04) Page 4 of 10 
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WA7 89000 8967, Part V, Closure Unit 26 

XIV. Description of DaQgerous Wastes ':f" <r· 'IC' ,,, 

216-A-10 Crib 
Revision: 5, October 1, 2008 

Example for completing this section: A facility will receive three non-listed wastes, then store 'and treat them on-site. 
Two wastes are cor:osive on)Y~ with t~.~ facility receiving and storiqg1he wastes ·in cont~iners . . There will ~~about 200 · 
pounds '!)er year of each of fhese twowastes,whjch will be neutralized in a iank. The other waste 'is corrosive and 
ignitable and will be neutralized then blended into hazardous waste Juel. 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. 'Urilt of 

Number Waste No. Quantity of Measure (1 r Process Codes 
. (2) Process Description 

Waste [If a code is not entered in D (1 )] 
,', 

tX 1 D 0 0 2 · -40.0t 'PP ·s 0 1 ,T 0 '1 . \ 
• c,, < . ,,. , . . 

X 2 D 0 0 1 100 p s 0 2 T 0 1 

X 3 s, D 0 0 2 
"' 

Included with above 
:<: .• ..... .. 

,. 1 D 0 0 2 138,096,000 p D 8 0 

2 

'3 

4 ,. 

5 ,, 

6 

7 

8 

9 

1:0 

1:1 

12 
" 13 

14 

15 ' 
<< 

16 

17 

18 

19 

20 

21 

22 ' 

23 

24 

25 
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WA7 89000 8967, Part V, Closure Unit 26 

XV. Map 

216-A-10 Crib 
Revision: 5, October 1, 2008 

Attachto:this application a topographic map ofihe area extending to,atJeast one (1) mile beyond property bo1.1ndaries.: "The 
map must show the outline of the Jacm~; theJi:,~tion of each of its existing and·propos!d Intake .and discha~11e str:uctures; 

. each of,lts dangerous waste treatment,;storage/ recycling, or disposal units; and each well'where1'tiids :are jnjected "0· · ·· , 
·underground. Include all ,springs, rivers, and other surface water bodies jn this map .area, plus drinking water wells listed in 
public :records or otherwise· known to the applicant within ¼ mile of the fac.lUty property .bo1.1ndary. The instrucflons provide 

,add:ltional information on meeting these Te.qu1rements. 
i't" ' ,.o:·: ~- ·i)-'.'. "'.''.\\ 

XVI. Fil'cility Drawin,g . ,. 
· ,All existin,g facilities must'include a.:s.cale drawing,of the faciJlty (:refer to lnstructionsfol'.'imore detall). 

XVJI. Photographs 
All existing fac.ilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing 
storage,.tre.atment, Tec.ycling, ,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 
J>upervision in acc.ordance 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, act:urate, andcompJete. I am aware that1here are significant penalties for 
submitting falsefoformatio:n, including the possibility of fine and imprisonmenttfor knowing violat,ions. 

Operator 
Name and Official Title (type or print) 

David A Brockman, Manager 
U.S. Department of Energy 
Richland Operations Office 

Co-Operator* 
Name and Official Title (type or print) 

John G. Lehew, III 
President and Chief Executive Officer 
CH2M HILL Plateau Remediation Company 

Co-Operator - Address and Telephone Number· 

P.O. Box 1600 
Richland, WA 99352 
(509) 376-0556 

Facility-Property Owner 
Name and Official Title (type or print) 

David A Brockman, Manager 
U.S. Department of Energy 
Richland Operations Office 

ECY 030-31 Hanford (Rev. 3/5/04) 

Date Signed 

Signature Date Signed 

Date Signed 
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WA7 89000 8967, Part V, Closure Unit 26 

Comments 
.. 

216-A-10 Crib 
Revision: 5, October 1, 2008 

In Section VII. Facility Operator Information, there is no change to DOE as the Facility Owner/Operator; only a change in 
Co-Operator*. The change in Co-Operator* will be effective October 1, 2008. 
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216-A-10 Crib 

SECTION A-A 

500 1,000 Feet 

0 150 300 meters 

k>-----1 --

330 h 
For conversions, appfy the follow ing: 

PLAN 
Feet to meter, --multiply feet by 0 .3048 
Inches to centimctcr.s--ml.Atiply inches by 2 .54. 

ECY 030-31 Hanford (Rev. 3/ 5/ 04) 

216-A-10 Crib 
Revision: 5, October 1, 2008 

r+A 

g 1· 
4A 

aal"D7•U.I 
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···,_"-..,.., 

I 299 .. E24,.21 ~.-,~_:':;-_ ,-.. 
/ -····· 

; --1--, 
I If, : 

{ • 

~-

.:./)<- // /l 
/<,-////1-. 

---~--~·---~-=:.~~~--'\.,_ __ _____ ~-.. . £ _:~· ,,_ _ _..._ '"' - -.......... ____ _ 

.,l1/, .... , '" 

216-A-10 Crib 

Prepared for: 
US DEPARTMENT OF ENERG Y 
RICHLAND OPERATIONS OFFICE 

Created and Published by: 
Central Mapping Ser.ices 
Fluor Hanford, Richland. WA 
(509) 373-9076 

Intended Use : REFERENCE ONL Y 
Topographic Data: 
1996, Bechtel Hanford. Inc. 

Location 

D 

CJ TSO Unit Boundary 

DOE Operating Areas 

1-j,W,;J! Hanford Facility 

.. Injection and Withdrawa l Wells 

Contours at 1 Meler Intervals 

Depression Contours 

[2] SV\/MUs and Known Releases 

Linear S\Mv'IUs and Known Re leases 

)< Spot SWMUs and Known Releases 

Me-ters 
50 100 150 ::.00 0 200 

' . 
l___j 

L.__J 

= 
·-:-_-_-.., 

-+-

400 

216-A-10 Crib 
Revision: 5, October 1, 2008 

Buildings 

Structures 

Concrete 

Major Roads 

Service Roads 

Railroads 

Fences 
.r-, (en 

'i'<>i, .. _._ .. ,.,,.fl. 

Feat --...__ ·"·P, 
600 " 

O:\Projecls'2005\RCRA_ TSD>0506T{ .2ndPncrAyFacfllt'/ To;;os2005,JnOIT'.psonl\~aps\05110e .. :?16A10Cri~ ... Line[)v,y ___ 85K11 .Rev3.mxa - 7/ le/2008@ 10:,0:52 AM 
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