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 Introduction and Operating Unit Group Description 1 

This addendum provides a description of storage and transfer operations in effect at the 2 

Waste Encapsulation and Storage Facility (WESF) Operating Unit Group. 3 

WESF is located in the western portion of the 200 East Area of the Hanford Facility and consists of the 4 

main 225-B Building, which adjoins B Plant on the west end, as well as numerous support buildings and 5 

systems. The 225-B Building is ~47.5 by 28 by 11.7 m (156 by 91 by 38.5 ft) and is constructed of steel 6 

reinforced concrete partitioned into seven hot cells (A through G), the hot cell service area, operating 7 

areas, building service areas, Truckport, and the pool cell area consisting of Pool Cells 1 through 12. 8 

Figures C-1 and C-2 show the WESF 225-B Building floor layout; Figures C-3 and C-4 show sectional 9 

views. 10 

The two-story building (225-B) houses four WESF Dangerous Waste Management Units (DWMUs); 11 

one closing unit and three operating units as indicated below (Figure C-1): 12 

¶ Hot Cells A through F (Closing). 13 

¶ Hot Cell G (Operating). 14 

¶ Pool Cells (Operating). 15 

¶ Truckport (Operating). 16 

(Note: Because the Hot Cells A through F DWMU is considered a closing unit, further information 17 

regarding this DWMU is not provided in this addendum. Refer to Part V, Unit-Specific Conditions for 18 

Units Undergoing Closure, of WA7890008967, Hanford Facility Resource Conservation and Recovery 19 

Act [RCRA] Permit [hereinafter referred to as the Hanford Facility RCRA Permit] for further details on 20 

the WESF Hot Cells A through F, Closure Unit Group 6.) 21 

WESF operations provide for continued safe storage, maintenance, and transfer operations of 22 

1,936 capsules containing cesium chloride and strontium fluoride salts (i.e., mixed waste). The 23 

WESF capsules meet the definition of ñcontainerò as defined in Washington Administrative Code 24 

(WAC) 173-303-040, Dangerous Waste Regulations, Definitions. However, due to the unique 25 

characteristics of the capsules and radioactive component of the mixed waste, WESF storage operations 26 

differ from the standard container management requirements of WAC 173-303-630, Use and 27 

management of containers. Therefore, WESF is considered a miscellaneous unit. For further discussion 28 

on the analysis of miscellaneous unit regulatory requirements pursuant to WAC 173-303-680, 29 

Miscellaneous units, refer to Section C.3. 30 

WESF has been designed and constructed to isolate and maintain confinement of the encapsulated mixed 31 

waste during either normal storage conditions or in the event of a natural phenomenon or manmade 32 

accident over the design life of the facility. Design information and seismic risk consideration for the 33 

225-B Building were analyzed in RHO-R-22, Earthquake Analysis of the Waste Encapsulation Facility 34 

Hanford Atomic Energy Reservation. WESF storage, maintenance, and transfer operations are designed to 35 

protect human health and the environment from the encapsulated mixed waste. 36 
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Figure C-1  Waste Encapsulation Storage Facility 225-B Building First Floor Plan 1 

 2 

Figure C-2  Waste Encapsulation Storage Facility 225-B Building Second Floor Plan 3 
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Figure C-3  Waste Encapsulation Storage Facility 1 

225-B Building East/West Sectional View 2 

 3 

Figure C-4  Waste Encapsulation Storage Facility 4 

225-B Building North/South Sectional View 5 
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 Dangerous Waste Management Unit Descriptions 1 

WESF consists of three operating DWMUs (Figure C-1) that remain operational for continued 2 

maintenance and storage of the cesium and strontium capsules, and to facilitate capsule loading and 3 

transfer. The capsules are stored underwater in the pool cells, which provides radioactive shielding and 4 

helps remove heat generated by the capsules. Hot Cell G will be used to load and seal the capsules into a 5 

Universal Capsule Sleeve (UCS), a type of overpack with space for up to six standard capsules. The 6 

UCSs will then be transported to the Truckport for placement in the Cask Storage System (CSS). In the 7 

event of a suspect or failed capsule, an overpack may be applied underwater in the pool cells or Hot Cell 8 

G would provide a dry location for storage and/or overpacking. 9 

 Hot Cell G Dangerous Waste Management Unit 10 

Hot Cell G is constructed of high-density concrete with inner dimensions of ~4.9 by 2 by 4.11 m 11 

(16 by 8 by 13.5 ft), with ~89 cm (35 in.) thick walls. The floor of the hot cell consists of an ~3 cm (1 in.) 12 

steel plate across the top of the hot pipe trench, topped with 17.1 cm (6.75 in.) of high-density concrete. 13 

The floors and walls are painted with white radiation- and corrosion-resistant paint.  14 

Service piping is embedded in the concrete walls of Hot Cell G. Service piping includes utility services 15 

(e.g., air, water, and electricity) that support process equipment operation. A shielded personnel entry 16 

door located on the south wall of Hot Cell G allows personnel access into the hot cell from the Hot Cell G 17 

Airlock. The door is ~2.3 by 1.2 by 0.9 m (7.4 by 4 by 3 ft), consisting of a steel plate frame filled solid 18 

with magnetite concrete. The door weighs ~10,251 kg (22,600 lb) and is automatically operated by a 19 

hydraulic-pneumatic system. 20 

Hot Cell G is equipped with the two pass-throughs with shielding doors for passage of small equipment 21 

and solid waste. One is located in the east wall of the hot cell leading to Hot Cell F, while the other 22 

transfer drawer is located in the south wall of the hot cell and is accessible from the service gallery 23 

(Hot Cell G Airlock). The pass-throughs are ~36 by 46 cm (14 by 18 in.). As part of the initial closure 24 

activities for Hot Cells A through F DWMU (described in the ñWaste Encapsulation and Storage Facility 25 

Hot Cells A Through F Dangerous Waste Management Unit Closure Planò located in Part V of the 26 

Hanford Facility RCRA Permit), the pass-through leading to Hot Cell F was sealed to prevent grout and 27 

any potential contamination from flowing into Hot Cell G. 28 

Two oil-filled lead glass windows are located on the north wall of Hot Cell G (Figure C-5) that provide 29 

for shielding and direct viewing into the hot cell from the operating gallery. These viewing windows are 30 

composed of ~25 cm (10 in.) of 3.3 g/cm3 lead glass (hot cell side) and 39.6 cm (15.6 in.) of 6.2 g/cm3 31 

lead glass (operating gallery side). The oil barrier separating the glass sections allows light to pass 32 

through the windows for viewing purposes. The soft lead glass is protected by cerium stabilized, 33 

nonbrowning tempered glass on the hot cell side and tempered glass on the operating gallery side. 34 

Hot Cell G has wall ports for four manipulators on the north wall of the cell leading to the operating 35 

gallery (two at each Hot Cell G viewing window; Figure C-5). The manipulators can be installed or 36 

removed from the cell through ~25 cm (10 in.) diameter ports in the wall. All  four manipulators are active 37 

and remain functional to support Hot Cell G operations. 38 
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Figure C-5  Hot Cell G Windows and Manipulators (June 2001) 1 

 2 

The manipulators are equipped with a flexible booting that fits over the slave tong body and wrist. This 3 

booting protects the slave end from gross contamination and the corrosive cell atmosphere, while 4 

providing an air barrier between the hot cell and the operating gallery. Manipulators were originally 5 

installed in the hot cells to support encapsulation and maintenance operations, allowing process personnel 6 

to work remotely in the hot cell while operating the equipment from the operating gallery, therefore 7 

protecting the workers from high levels of radiation and contamination. 8 

Hot Cell G contains a 2-ton capacity hoist controlled from the operating gallery. There is also an ~0.6 by 9 

0.9 by 1.2 m (2 by 3 by 4 ft) high inspection table located in Hot Cell G near the northern cell wall near 10 

the west viewing window. Once capsule transfer operations begin, the inspection table will be removed to 11 

support the installation of loading and sealing equipment, which is explained in Section C.1.1.1.1.  12 

A chute through the northwestern corner of the Hot Cell G floor leading into Pool Cell 12 provides the 13 

capability to transfer capsules between the two areas via a manually operated transfer cart and trolley 14 

system. The capsule transfer chute that houses the transfer cart is ~14 cm (5.5 in.) in diameter and 15 

penetrates through the floor at an angle, extending several inches above the cell floor. The portion of the 16 

capsule transfer chute that is above the cell floor has been cut in half to serve as a cradle for the transfer 17 

cart and capsule. 18 
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The G-7 shielded storage has been removed to support the installation of loading and sealing equipment, 1 

explained in Section C.1.1.1.1. A new shielded storage unit, G-7A, can hold one capsule and is stored in 2 

the service or operating gallery when not in use. In the event of an off-normal event during transfer 3 

activities (C.2.2.2.3), G-7A may need to be temporarily moved to Hot Cell G while the facility responds 4 

appropriately. The G-7A base plate and lid weighing 962 kg (2,120 lbs) will be placed on the floor of 5 

Hot Cell G. The dimensions of the lid are ~91 by 25 by 43 cm (36 by 9.8 by 17 in.).  6 

An ~30 by 41 by 13 cm (12 by 16 by 5 in.) open-topped, stainless steel lined sump is recessed in the floor 7 

of Hot Cell G next to the east wall. A diaphragm pump was installed in fall 1998 to transfer any liquids 8 

collected in the sump to the radioactive low-level waste tank (Tank-100). However, as part of the initial 9 

closure activities for the Hot Cells A through F DWMU (described in the ñWaste Encapsulation and 10 

Storage Facility Hot Cells A Through F Dangerous Waste Management Unit Closure Planò located in 11 

Part V of the Hanford Facility RCRA Permit), all hot cells (including Hot Cell G) were isolated from this 12 

tank. 13 

 Supporting Systems and Equipment 14 

K3N Ventilation System 15 

The ventilation system at WESF is designed to produce pressure boundaries that prevent migration from 16 

areas with high potential for contamination with radioactive particulates to areas with less potential for 17 

contamination to the atmosphere. Areas with high potential for contamination are maintained at a 18 

negative pressure with respect to uncontaminated areas; therefore, air flows from areas of lower potential 19 

contamination to areas of higher potential contamination. There are four separate supply systems and 20 

three separate exhaust systems that service the confinement areas at WESF. Hot Cell G is ventilated by 21 

the K3N exhaust ventilation system (Figure C-6), which also ventilates the canyon as well as Tank-100. 22 

The K3N exhaust fan draws air from the canyon and Hot Cell G, passing it through the K3N 23 

high-efficiency particulate air (HEPA) filters before it exits through the monitored 296-B-10 stack. The 24 

K3N system consists of a filter housing with two redundant exhaust fans. The filter housing includes two 25 

HEPA sections in series with each HEPA section consisting of six individual HEPA filters.26 
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Figure C-6  K3N Process Flow Diagram  1 
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Loading and Sealing Equipment 1 

The loading and sealing equipment within Hot Cell G supports capsule transfer operations 2 

(Section C.2.2.2.2). This equipment has three parts: upender, recovery transfer assembly, and recovery 3 

shield assembly. 4 

The upender is a steel support structure with a loading tray and two swing arms. One arm contains the 5 

cover housing assembly and primary equipment for fastening the cover. The other arm has backup 6 

equipment. The loading tray pivots from vertical to horizontal to assist in loading operations. With the 7 

swing arms extended vertically and the loading tray in a horizontal position, this equipment is a total of 8 

226 cm (89.1 in.) in height by 139 cm (54.9 in.) wide by 108 cm (42.4 in.) deep. 9 

If access to Hot Cell G is required during an off-normal event, the recovery transfer assembly would 10 

move capsules into the recovery shield assembly, which is a two-piece lead and steel cover that closes 11 

together for radiation shielding.  12 

 Pool Cells Dangerous Waste Management Unit 13 

The pool cell area, located on the west end of the 225-B Building, is ~11.4 m by 22 by 4.0 m (37.5 by 14 

72 by 13 ft; Figure C-1), and has 12 pool cells that support underwater storage of the cesium and 15 

strontium capsules. The Pool Cells DWMU includes Pool Cells 1 through 8 and 12. Capsules can be 16 

stored in Pool Cells 1, 3 through 7, and 12 in single layer storage racks. Capsules can also be stored in 17 

smaller transport racks in Pool Cell 12. Pool Cells 2 and 8 are used only for radioactive shielding, and 18 

have no capability to store capsules. Pool Cells 9 and 10 were designed to be used for non-dangerous 19 

waste water collection, primarily from the steam condensate. Water was collected, sampled, and then 20 

disposed of, typically to the Treated Effluent Disposal Facility. Following deactivation of the steam 21 

system, there is very little water generated. Pool Cell 11 is dry and contains the resin column for the 22 

pool cell ion exchange system. 23 

All pool cells are constructed of reinforced structural concrete with stainless steel liners. The pool cell 24 

liners are constructed of 16-gauge type 304 stainless steel on the sides of the pool cells, while the flooring 25 

is constructed of 14-gauge type 304 stainless steel. The pool cell walls are ~30 cm (12 in.) thick, while the 26 

pool cell floors are ~53 cm (21 in.) thick (with the exception of Pool Cell 12, which is ~46 cm [18 in.] 27 

thick). Pool Cell 12 runs along the east end of Pool Cells 1 through 11 and contains a cask pit located at 28 

the southern end of the pool. The pool cell pipe tunnel runs along the west side of Pool Cells 1 through 11 29 

and the north side of Pool Cells 11 and 12. Table C-1 provides dimensions of pool cells, cask pit, and pipe 30 

trench, and pipe tunnel.  31 

 32 

Table C-1  Pool Cells Dimensions 

Area Width  
m (ft) 

Length  
m (ft) 

Depth  
m (ft) 

Pool Cell 1 2.7 (8.8) 6.6 (21.8) 5.5 (18) 

Pool Cell 2-11 1.3 (4.4) 6.6 (21.8) 5.5 (18) 

Pool Cell 12 0.9 (3) 19.8 (64.9) 4.7 (15.5) 

Cask Pit 1.3 (4.4) 2.3 (7.4) 5.5 (18) 

Pipe Trench (west side) 2.3 (7.5) 21.8 (71.5) 1.5 (5) 

Pipe Trench (north side)*  8.153 (26.75) 1.09 (3.58) 1.5 (5) 

Pipe Tunnel (west side) 2.3 (7.5) 21.8 (71.5) 3.734 (12.25) 

Pipe Tunnel (north side)* 8.153 (26.75) 1.09 (3.58) 3.734 (12.25) 

*The north side includes a section that is ~0.9 m (3 ft) wide by 1.32 m (4.33 ft) long. 
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The ~0.3 m (1 ft) thick pipe tunnel ceiling is the floor of the pool cell pump trench, which contains the 1 

pool cell circulation pumps. All dimensions of the pump trench are the same as the pipe tunnel except for 2 

the depth, which is 1.5 m (5.0 ft). The top of the pool cell pump trench is the floor of the pool cell area. 3 

There are three personnel access doors that are ~0.9 by 2 m (3 by 7 ft) in the pool cell area. There is an 4 

access door located on the east wall that leads to the operating gallery through an airlock. Another access 5 

door is located on the south wall and leads to the Truckport. The final access door is located in the 6 

northeastern corner of the pool cell area and leads to the outside. This access door is normally kept closed 7 

for ventilation control; however, the door can be opened in the event of an emergency to provide for 8 

passive ventilation of the pool cell area. Outside this door is a caged entrance, kept locked to prevent 9 

unauthorized entry. 10 

 Pool Cell Transfer Ports and Piping 11 

Transfer Ports 12 

Transfer ports (i.e., manually operated ball valves) connect Pool Cells 1 through 11 to Pool Cell 12 and 13 

are used to transfer capsules or water between the pool cells. Each transfer port is located ~0.9 m (3 ft) 14 

above the pool cell floor and contains a manual indicator which displays the valve position (open versus 15 

closed). 16 

Pool Cell Circulation Lines 17 

Each pool cell has a stainless steel circulation line ~7.6 cm (3.0 in.) in diameter that extends horizontally 18 

from the pool cell distribution header through the pool cell liner and wall into the pipe tunnel before 19 

curving upward. The line then extends vertically through the pipe tunnel ceiling where it connects to the 20 

pool cell heat exchanger. A simplified schematic of the pool cell circulation lines is shown in Figure C-7. 21 

Pool Cell Drain Lines 22 

Approximately 1 cm (0.5 in.) above each pool cell floor, there is an abandoned stainless steel drain line 23 

~5 cm (2 in.) in diameter. Each pipe runs through the pool cell liner and wall into the pipe tunnel before 24 

curving upward and extending vertically where it embeds in the pipe tunnel ceiling. A simplified 25 

schematic of the pool cell drain lines is shown in Figure C-7. 26 

Pool Cell 12 Fill Pipe 27 

A schedule 40 painted carbon steel fill pipe extends from Pool Cell 12 through the metal cover plate 28 

located on the north end of Pool Cell 12 and through the north wall of the pool cell area just west of the 29 

personnel access door. The fill pipe is ~6.4 cm (2.5 in.) in diameter and has a total length of less than 2 m 30 

(7 ft) long. There are no plugs or valves associated with the fill pipe except for the dust cap, which covers 31 

the standard fire hose connection on the outside end of the pipe. 32 
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Figure C-7  Pool Cell Circulation and Drain Lines  1 

 2 

 Pool Cell Monitoring Equipment and Systems 3 

Temperature Monitoring, Heat Exchanger, and Cooling Systems 4 

The pool cells are equipped with water temperature indicators and alarms. Water temperatures are 5 

displayed and controlled in the pool cell monitoring area adjacent to and accessible from the operating 6 

gallery (Figure C-1). 7 

Pool Cells 1 and 3 through 7 are each equipped with a circulation pump that pumps water from the top of 8 

the pool cell through a heat exchanger, returning the water to the bottom of each pool cell (Figures C-7 9 

and C-8). Inside the heat exchanger, heat is transferred from the pool cell water to the closed loop cooling 10 

system (CLCS) water. The CLCS continually circulates water between the heat exchanger and wet 11 

surface fluid coolers, where the heat is transferred to the atmosphere. The CLCS uses two circulation 12 

pumps located in the 225-BG Building. Only one of the two 480 V, 100 horsepower (HP) circulation 13 

pumps is required to be in operation to supply the necessary flow. 14 

The water in Pool Cell 12 continuously circulates between opposite ends but does not pass through a heat 15 

exchanger. 16 

If the CLCS is unavailable, raw water can be used instead of CLCS water to provide cooling. The raw 17 

water passes through the heat exchanger one time and is discharged to the Treated Effluent Disposal 18 

Facility. 19 
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Figure C-8  Isometric Drawing of Pool Cell Systems  1 

 2 

Pool Cell Water Leak Detection System 3 

Each pool cell has a sloped leak collection system under the stainless steel liner. The individual collection 4 

systems for Pool Cells 1 through 11 each drain to a collection sump located in the pipe tunnel 5 

(Figure C-7). The system for Pool Cell 12 contains two collection sumps: one is located to the east, while 6 

the other is located to the southwest of the pool cell. 7 

The collection system in Pool Cell 1 consists of 10 troughs that feed to the central trough from each side. 8 

An approximate 2.5 cm (1.0 in.) drain line at the west end of Pool Cell 1 runs under the pipe tunnel floor 9 

to the collection sump ~51 by 30 cm (20 by 12 in.). The collection sump is constructed of stainless steel 10 

covered with ~15 cm (6.0 in.) of reinforced concrete. A ~2.5 cm (1.0 in.) line extends from the collection 11 

sump to the west underneath the grating and is used to remove water from the collection sump. An 12 

~15 cm (6.0 in.) line travels from the collection sump to the pump trench that houses a conductivity probe 13 

used to detect water collected in the sump. 14 

Pool Cells 2 through 11 each have a main collection trough near the north side with 10 feeder troughs as 15 

well as a collection sump that is the same as the sump for Pool Cell 1 (described in the previous 16 

paragraph). Pool Cell 5 is known to have a small liner leak (~0.8L/week), which has been in existence 17 

since the pool cell was first used in 1974. It is assumed that the collected water is the result of seepage 18 

under the liner from a flaw in one of the welds. The pool cell water, which has not been in contact with 19 

dangerous or mixed waste, collects in the Pool Cell 5 sump. When the sump is pumped out, the amount of 20 

water is documented, monitored, and tracked. 21 

As mentioned previously, Pool Cell 12 consists of two collection sumps. The collection sump to the east 22 

is near the centerline between Pool Cells 6 and 7. A single trough runs through Pool Cell 12, ~30 cm 23 

(12 in.) from the west wall. This sump collects water from the northern third and middle third of the pool 24 

cell that drain toward each other where the drain line to the collection sump is located. The ~2.5 cm 25 

(1.0 in.) line for transferring water from the sump lies in the wall between Pool Cells 6 and 7 and ends 26 

below the grating to the west of the pool cells. The second collection sump for Pool Cell 12 is located to 27 

the south of Pool Cell 1 and to the west of the cask pit portion of Pool Cell 12. This sump collects water 28 
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from the southern third of Pool Cell 12 and from a single trough in the cask pit portion of the pool cell. 1 

The sumps water transfer line also ends below the grating to the west. Each of the collection sumps for 2 

Pool Cell 12 has a conductivity probe used to detect water collected in the sump. A portable pump is used 3 

to remove water collected in either of these two sumps. 4 

Pool Cell Water Level Monitoring System 5 

The pool cells are equipped with differential pressure type water level indicators and alarms. Pool cell 6 

water levels are displayed in the pool cell monitoring area adjacent to and accessible from the operating 7 

gallery (Figure C-1). Water levels can also be determined using pool cell weight factor indicators, a 8 

manual level indicator, or visual comparison with equipment that has a known documented level in the 9 

pool cell.  10 

Pool Cell 12 has a float style level monitor that can be seen from outside the 225-B Building when the 11 

personnel access door on the north wall is open. In the event of an emergency that prevents access to the 12 

225-B Building, this monitor would be used for determining the water level. 13 

Deionized Water System 14 

The deionized water system, consisting of two banks of portable columns, is located on the second floor 15 

of the Aqueous Makeup Unit (AMU) Area (Figure C-2). Sanitary water enters the in-service bank, 16 

flowing through a depth filter and mixed resin bed(s) prior to exiting the system. Water that leaves the 17 

system is monitored for chemical purity. One bank of deionizers is normally in service at a time; 18 

however, both banks can be used concurrently if deemed necessary. 19 

Typically, deionized water is stored in an ~3,800 L (1,000 gal) storage tank (TK-210) in the AMU Area. 20 

However, deionized water may also be valved to flow directly from the deionizers to the desired area 21 

(i.e., pool cells). 22 

Pool Cell Beta Monitoring System 23 

Beta monitors are located in pool cells that store or could potentially store capsules (i.e., Pool Cells 1, 3 24 

through 7, and 12). Each detector monitors a sample line from the circulation pump and passes it into a 25 

sample chamber composed of a cerium crystal and photomultiplier tube. The monitor is designed to detect 26 

gross beta and gamma radiation in the pool cell water, providing early indication of a capsule leak. 27 

Because the dangerous and radioactive components of mixed waste are inseparable, there cannot be a 28 

release of dangerous waste or dangerous waste constituents that does not exhibit radioactivity. 29 

Pool Cell Normal Ion-Exchange System 30 

Water from Pool Cells 1, 3 through 7, and 12 is periodically diverted to a deionizing system located in 31 

Pool Cell 11. The pool cell water is filtered prior to entering the ion exchange (IX) column(s) containing 32 

technical grade mixed-bed IX resin. Impurities in the pool cell water such as chloride ions, corrosion 33 

products, dissolved salts, and solid debris are removed by the deionizing system. A simplified schematic 34 

of the IX system is shown in Figure C-9. 35 
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Figure C-9  Normal Ion Exchange System Flow Path  1 

 2 

Pool Cell Emergency Ion Exchange System 3 

The emergency IX system provides a method to decontaminate water in the pool cells in the event of a 4 

capsule leak. Water from the affected pool cell would be circulated through an ion exchange module, 5 

which would be attached to a CLCS connection point located in the Truckport. These filtration units are 6 

portable, shielded, disposable IX resin units designed to remove radioactive cesium and strontium from 7 

the water of the affected pool cell. The ion exchange modules consist of a stainless steel IX column and 8 

support piping encased in a reinforced concrete shielding block measuring ~2.2 by 2.2 by 2.7 m (7.2 by 9 

7.2 by 8.8 ft). Once the contaminated water is circulated through the ion exchange module, the purified 10 

water is then returned to the pool cell. 11 

Pool Cell Cleaning System 12 

The pool cell cleaning system uses a cartridge filter to remove organic and mineral materials from the 13 

water. Two different suction assemblies can be used for cleaning:  14 

1. Fixed length skimmer basket assembly consisting of a skimmer basket connected to the pump 15 

suction via piping. 16 

2. Hard-piped dual suction assembly that has a short leg acting as a vacuum break and a longer leg 17 

with flexible hosing and cleaning head attachments that allows the bottom of the pool cells to be 18 

cleaned. 19 

The cleaning system discharge piping for both assemblies is routed back to the pool cell containing the 20 

suctions legs, thus completing the circulation pathway. 21 

Brushes are used to clean algae from the pool cell walls. The remaining debris is then captured and 22 

removed by the pool cell cleaning system. 23 



WA7890008967 

Waste Encapsulation and Storage Facility 

Addendum C.19 

 Equipment and Tools 1 

Several other types of equipment and tools are used in the pool cells for capsule movement, examination, 2 

storage, and maintenance activities. 3 

Pool Cells 1 and 3 through 7 each contain one small (13 by 13 grid) and two large (18 by 21 grid) capsule 4 

storage racks that store capsules in an upright position in designated locations. Capsules can be 5 

transferred underwater between pool cell capsule storage rack locations or to the capsule transfer cart 6 

using pool cell tongs. The tongs are also used to perform certain tests and retrieve items that were 7 

unintentionally dropped into the pool cells (e.g., pens, badges, and dosimeters). 8 

An underwater camera system and underwater lighting may be used for viewing the capsules or pool cell 9 

structures. 10 

A motorized catwalk ~1.2 by 7.6 m (4 by 25 ft) is located over the pools. The catwalk can travel the full 11 

length of the pool cell area, providing access to each of the pool cells for capsule examination, movement, 12 

and maintenance activities. There is protective railing on each side of the length of the catwalk for 13 

personnel safety. The railing also contains supports for the camera and pool cell tools used during capsule 14 

examination and movement activities. 15 

The pool cells have a maintenance platform used to perform maintenance on the pool cell heat 16 

exchanger(s) and other pool cell systems. The platform is designed so that it cannot fit into a pool cell 17 

regardless of the orientation. 18 

 Pool Cell Area Ventilation System 19 

The K4 heating, ventilation, and air-conditioning (HVAC) system supplies 100% outside air to the pool 20 

cell area. Outside air is filtered and heated or cooled as necessary prior to entering the centrifugal fan, 21 

which distributes the air to the pool cell area. 22 

The pool cell area is exhausted from the K1 exhaust system, which sequentially passes through one stage 23 

of pre-filters, one stage of bag filters, and two stages of HEPA filters. One of two redundant fans exhausts 24 

the air from the filter banks through the monitored 296-B-10 stack. The K1 exhaust ventilation system 25 

prevents hydrogen accumulation by removing radiolytic hydrogen from the pool cell area. 26 

A process flow diagram of the K4 supply and K1 exhaust ventilation systems is shown in Figure C-10. 27 
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Figure C-10  K1, K2, and K4 Ventilation Systems  1 
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 Truckport Dangerous Waste Management Unit 1 

Located at the southwest corner of the first floor of the 225-B Building, the Truckport area is an enclosed 2 

area measuring ~3.6 by 11 by 4.5 m (12 by 37 by 15 ft; Figure C-11). A personnel access door measuring 3 

~0.9 by 2.1 by m (3 by 7 ft) and a rollup door opening measuring ~3.4 by 4.3 m (11 by 14 ft) provide 4 

access from the outside. Interior access is available from doors in the service gallery and pool cell area. 5 

 6 

Figure C-11  Truckport Dangerous Waste Management Unit (June 2017) 7 

 8 

A carbon steel removable cover plate ~ 0.95 cm (0.38 in.) thick is used to close an opening in the canyon 9 

deck above the Truckport area. The enclosed portion of the Truckport DWMU has exposed steel beams 10 

and bar joints. The floors are reinforced concrete slabs, which will measure ~46 cm (18 in.) thick. The 11 

rollup door provides direct access to the associated Truckport Apron, which is used for CSS transport. 12 

The Truckport Apron is constructed of concrete and will measure ~18 m (60 ft) long by 9.8 m (32 ft) 13 

wide. 14 

 Truckport Supporting Systems 15 

Fire Protection System 16 

The Truckport will be protected with a wet pipe automatic sprinkler from the raw water supply system 17 

that alarms when activated through the fire alarm panel to the Hanford Fire District. 18 

K1 Ventilation System 19 

The K1 HVAC system supplies outside air to the enclosed portion of the Truckport (Figure C-10). 20 

Outside air is filtered and heated or cooled as necessary prior to entering the centrifugal fan, which 21 

distributes the air to the Truckport area. The Truckport is exhausted through one stage of pre-filters, one 22 

stage of bag filters, and two stages of HEPA filters. One of the two redundant fans exhausts the air from 23 

the filter banks through the monitored 296-B-10 stack. 24 
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 List of Wastes and Maximum Waste Inventories 1 

Two mixed waste streams are managed at WESF consisting of the cesium chloride and strontium fluoride 2 

salts. Waste inventory is described in WESF Addendum A, ñPart A Form.ò 3 

 Process Information 4 

The WESF mission is to provide continued safe storage of the cesium and strontium mixed waste 5 

capsules, including necessary maintenance, examination, decontamination, movement, storage, 6 

surveillance, and transport of the capsules. Due to the radioactive component of the mixed waste contents, 7 

capsule management practices differ from the standard container management requirements specified in 8 

WAC 173-303-630. Capsules are handled, managed, and stored in a manner that reduces the likelihood of 9 

potential release of the mixed waste contents as described in the following sections. 10 

 Description of Capsules 11 

WESF stores 1,936 capsules: 1,335 of these capsules contain cesium chloride salt, while the remaining 12 

601 capsules contain strontium fluoride salt. There are three types of capsules: cesium mixed waste 13 

capsules, strontium mixed waste capsules, and Type W overpacks. Table C-2 contains design 14 

specifications of the capsules in storage at WESF. 15 

 16 

Table C-2  Capsule Properties 

Capsule 
Type 

Containment 
Boundary 

Material Wall 
Thicknessa 

Outside 
Diameter 

Total 
Length 

Cap 
Thickness 

cm (in.) 

CsCl Capsule Inner 316L Stainless 

Steel 

0.3 (0.1) 5.8 (2.3) 50.0 (19.7) 1 (0.4) 

Outer 316L Stainless 

Steel 

0.3 (0.1) 6.6 (2.6) 52.8 (20.8) 1 (0.4) 

SrF2 Capsule Inner Hastelloy® 

C-276 

0.3 (0.1) 5.8 (2.3) 48.5 (19.1) 1 (0.4) 

Outer 316L Stainless 

Steelb 

0.3 (0.1) 6.6 (2.6) 51.1 (20.1) 1 (0.4) 

Type W 

Overpack 

Single 316L Stainless 

Steel 

0.3 (0.1) 8.4 (3.3) 55.4 (21.8) 1 (0.4) 

Hastelloy® is a registered trademark of Haynes International, Kokomo, Indiana. 

Note: Taken from HNF-22687, WESF Capsule Data Book, capsule data were rounded. 

aThe specified wall thickness of the capsules was changed during production. 

bSome of the initial SrF2 capsules were made with Hastelloy® C-276 outer capsules. 

 17 

The cesium capsules are double walled (i.e., a capsule placed inside another capsule) stainless steel 18 

containers with outer dimensions of ~52.8 by ~6.6 cm (20.8 by ~2.6 in.) in length and diameter, 19 

respectively (Figure C-12). Strontium capsules have the same general dimensions but consist of a 20 

HastelloyÑ C-276 inner capsule and a stainless steel outer capsule (Figure C-13). 21 

 
Hastelloy® is a registered trademark of Haynes International, Kokomo, Indiana. 
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Of the cesium capsules, 23 are referred to as Type W overpacks (Figure C-14). Type W overpacks were 1 

fabricated and overpacked at the 324 Building from 1997 to 1999. Of these overpacks, 16 contain 2 

degraded cesium capsules, while the other 7 contain capsules of cesium chloride that were packaged 3 

during cleanout of the 324 Building. Type W overpacks are made of stainless steel and are ~55.4 by 4 

8.4 cm (~21.8 by 3.3 in.) in length and diameter, respectively. 5 

 6 

Figure C-12  Cesium Capsule 7 
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Figure C-13  Strontium Capsule  1 

 2 

Figure C-14  Type W Overpack (Typical) 3 

 4 

WESF encapsulation operations took place between September 1974 and January 1985. First, the cesium 5 

chloride or strontium fluoride salt was added to the inner capsule, followed by a sintered metal disk to aid 6 

the helium leak check performance test. The capsule was then purged with helium, capped, welded, leak 7 

checked (to verify integrity of the inner capsule weld), and decontaminated before it was inserted into a 8 

stainless steel outer capsule. The outer capsule cap was welded in place, and the weld was examined 9 

ultrasonically. Finally, a calorimetry test was performed prior to placing the capsule in storage. 10 
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The Type W overpacks had both a helium leak check and ultrasonic weld inspection on the outer capsule 1 

to verify weld integrity. 2 

All capsules are designed to fit through the transfer chute between Hot Cell G and Pool Cell 12 through 3 

the pool cell transfer ports and in the pool cell storage racks. All capsules are marked with a unique 4 

identification number and are designed for long-term storage. 5 

 Condition 6 

Capsules will be sealed (i.e., welded) at all times. If a capsule is found to have an apparent structural 7 

defect, or suspected or determined to have lost its structural integrity, the capsule will be evaluated for 8 

response consistent with the WESF Addendum J ñContingency Planò. The primary hazard from a leaking 9 

capsule is radiological; therefore, the Building Emergency Director (BED) will assess the situation, and 10 

response actions will be taken as needed to protect personnel and the environment. A capsule suspected of 11 

leaking may be transferred to Hot Cell G for further evaluation and testing as described in Section C.2.2.  12 

 Identification and Labeling 13 

Due to the unique characteristics of the capsules and underwater storage configuration, the WESF 14 

capsules are not labeled with traditional dangerous waste or major risk labels. However, each capsule has 15 

been scribed with a unique identifier for tracking purposes. Capsule contents and corresponding storage 16 

locations are documented and maintained in the WESF operating record. 17 

Signs are posted at personnel entrances to the areas storing mixed waste, identifying any potential hazards 18 

in the area. These danger signs satisfy applicable requirements of WAC 173-303-310, Security, and are 19 

inspected, in accordance with Addendum I, ñInspection Plan.ò 20 

 Waste Compatibility 21 

All capsules are constructed of materials that are compatible with the mixed waste being stored, and are 22 

designed for long-term storage. Capsule materials preclude chemical, electrochemical, or other reactions 23 

(e.g., internal corrosion) from occurring. WESF capsules do not exhibit the characteristics of ignitability 24 

or reactivity as defined in WAC 173-303-040 and WAC 173-303-090(5) and (7), Dangerous waste 25 

characteristics. 26 

 Capsule Management Practices 27 

WESF operations provide for continued safe storage, maintenance, and transfer operations of the 28 

1,936 cesium and strontium capsules. Due to the radioactive nature of the mixed waste contents, 29 

all cesium and strontium capsules are stored underwater. During transfer operations the capsules will be 30 

moved to Hot Cell G for initial containment, and then to the Truckport DWMU for placement in the CSS. 31 

 Capsule Storage and Maintenance Activities 32 

Capsule storage, maintenance, and management operations are designed to maintain the structural 33 

integrity of the double-walled capsules and provide shielding from the radioactive component of the 34 

mixed waste contents. 35 

Pool Cells 1 and 3 through 7 are the primary pool cells used to store all of the cesium and strontium 36 

capsules. Each of these pools is filled with ~4 m (13 ft) of deionized water and contains three capsule 37 

storage racks that store capsules in an upright position in designated locations. Each position within the 38 

capsule storage racks in the various pool cells has been assigned a unique identifier to readily track the 39 

exact location of each individual capsule. Furthermore, all capsule end caps have been scribed with a 40 

unique identifier for tracking purposes. Capsule locations are documented and maintained in the WESF 41 

Operating Record. 42 
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Pool cells that store capsules are equipped with water-level monitoring systems described in 1 

Section C.1.1.2.2. Periodically deionized water from the WESF water system is added to the pool cells to 2 

maintain water levels due to water loss attributed to evaporation. In the event of an emergency (e.g., high 3 

radiation levels in the pool cell area), water may be remotely added to Pool Cell 12 via the fill pipe 4 

located outside of the north wall of the pool cell area. Because the pool cell transfer ports are normally 5 

kept open, water will flow from Pool Cell 12 into the active pool cells. However, if the transfer ports are 6 

closed, water will overflow through the air dilution ports (Figure C-7) between Pool Cell 12 and the other 7 

pool cells. 8 

Capsules may be moved between pool cells or transferred to Hot Cell G for examination, testing, and 9 

storage. Pool cell tongs are used to obtain the designated capsule from its storage location (i.e., rack 10 

position within the specified pool cell). The capsule is then transported underwater to Pool Cell 12 via the 11 

pool cell transfer port. From here, the capsule may be temporarily stored on the pool cell floor, relocated 12 

to a different pool cell (via pool cell transfer port) for storage, or transferred to Hot Cell G via the capsule 13 

transfer cart. 14 

Hot Cell G DWMU provides the capability to inspect, maintain, and store capsules as needed and retain 15 

the capability for future removal of the cesium and strontium capsules from WESF. All capsule handling 16 

operations are performed remotely using mechanical manipulators described in Section C.1.1.1. 17 

If at any point a capsule is noted as having an identification number that is not clearly visible, the outer 18 

capsule will be rescribed with the appropriate identification number in Hot Cell G. 19 

If a capsule is suspected of leaking, the BED will assess the situation consistent with the WESF 20 

Addendum J ñContingency Planò. The primary hazard from a leaking capsule is radiological in nature; 21 

therefore, personnel safety considerations will guide the development of appropriate response actions. A 22 

filtration system may be used, as needed, to reduce pool cell water contamination levels, as described in 23 

Section C.1.1.2.2. 24 

The leaking capsule may be transferred to Hot Cell G by transporting the capsule from the associated pool 25 

cell to Pool Cell 12. This is accomplished by using pool cell tongs to remove the capsule from the rack 26 

and inserting it into the pool cell transfer port connecting to Pool Cell 12, shown in Figure C-7. The 27 

capsule is removed from the transfer port within Pool Cell 12 and placed in the transfer cart for transfer to 28 

Hot Cell G. The transfer cart is then raised into Hot Cell G. Once in Hot Cell G, further examination and 29 

performance testing will take place.  30 

Nonconforming or failed capsules may be overpacked in stainless steel containers in the pool cell or in 31 

Hot Cell G using the Hot Cell G manipulators or appropriate pool cell equipment, sealed shut, or placed 32 

in dry storage within Hot Cell G. G-7A shielded storage can be used for storage of a nonconforming or 33 

failed capsule since it provides radiation shielding and therefore allows for personnel entry into the hot 34 

cell even when a suspect or failed capsule is present (refer to Section C.1.1.1 for further details on G-7A 35 

shielded storage). A capsule may also be placed in a rack or on the inspection table inside of Hot Cell G; 36 

however, personnel access into the hot cell would be restricted while suspect or failed capsules are 37 

present in these locations.  38 

The G-7 shielded storage and inspection table has been removed to support the installation of loading and 39 

sealing equipment, and the new shielded storage compartment, G-7A, is stored in the service or operating 40 

gallery when not in use (Section C.1.1.1). During this time, a capsule suspected of leaking will be 41 

transferred to Hot Cell G or remain in the pool cell, as described above, for further examination. 42 

Nonconforming or failed capsules may be loaded into a UCS or other protective overpack as described in 43 

Section C.2.2.2. 44 
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 Capsule Transfer Activities 1 

During transfer operations, capsules are packaged into a CSS for transport to dry storage. The CSS 2 

consists of UCSs, a Transportable Storage Canister (TSC) basket, TSC, Vertical Concrete Cask (VCC), 3 

and a Dry Transfer System (DTS) used to move the UCS out of Hot Cell G (Figure C-15). 4 

Figure C-15  Cask Storage System 5 

 6 

 Cask Storage System 7 

A UCS can hold up to six standard cesium or strontium capsules or two Type W capsules. Despite having 8 

different capsule types, the UCS will have the same exterior dimensions of approximately 120 cm (49 in.) 9 

in height by 19 cm (7.5 in.) in diameter. Standard capsules are vertically stored in a UCS in a 3x2 array, 10 

while the Type W capsules are loaded in a 1x2 array. A single-piece aluminum shunt within the UCS 11 

defines the capsule cell location. The UCS is closed with a threaded plug lid assembly.  12 

The DTS is positioned on the Hot Cell G cover block and conveys one loaded UCS between Hot Cell G 13 

and the Truckport. 14 

The aluminum and steel TSC basket holds up to two UCS inside each of eleven cell locations. The TSC 15 

houses the TSC basket and provides confinement of the contents. The TSC closure lid is welded to the 16 

TSC shell when fully loaded to complete the TSC structure. 17 

As a best management practice, strontium, cesium, and Type W capsules will not be loaded in a single 18 

TSC. 19 

Each TSC is within a VCC, which is ~3.4 by 3 m (11 by 10 ft) in height and diameter, respectively. The 20 

thickness of the VCC concrete wall is ~0.6 m (2 ft) and the lid is ~0.3 m (1 ft). The structure of the VCC 21 

provides shielding protection for personnel and protects the TSC from external hazards and elements. The 22 

concrete cask is stable against tip-over and sliding during tornado, flood, and earthquake accidents. 23 

Modeling and analysis of an 28 cm (11 in.) drop of a fully loaded VCC demonstrates that the TSC will 24 

maintain confinement and there will be no release of waste. 25 

 Transfer Operations 26 

To begin transfer operations, a single VCC containing the TSC basket and TSC is moved into the 27 

Truckport DWMU by use of an air pallet. The 3 m (10 ft) by 3 m (10 ft) air pallet is comprised of four 28 

interlocking plates topped with a layer of insulation, and is capable of lifting a fully loaded CSS a 29 

maximum of 7.6 cm (3 in.). Only one VCC is stored within the Truckport at a time. Once inside the 30 

Truckport, the VCC lid and TSC outer and inner lids are removed. The Shielded Indexer Assembly (SIA) 31 

is placed on top of the VCC. The SIA is a revolving cylinder that allows access to each TSC cell while 32 
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providing shielding for transfer of the UCS to the TSC. Furthermore, the SIA provides shielding before 1 

the TSC and VCC shielded lids are in place.  2 

Within Hot Cell G, a UCS and closure plug assembly are manually placed in Hot Cell G, and the UCS is 3 

installed into the loading equipment. Capsules are transported from the pool cell area using the transfer 4 

cart and moved into Hot Cell G. Using the manipulators, a capsule is retrieved from the transfer chute, 5 

examined for deficiencies, and capsule identification number recorded. The capsule is then placed into the 6 

UCS using the manipulators. This process is repeated for all UCS capsule location. The closure plug 7 

assembly is lowered onto the UCS and closed. The UCS loading process for the Type W capsules follows 8 

the same steps as the standard capsules. 9 

Once the UCS is closed, it is removed from Hot Cell G. The DTS is positioned on the Hot Cell G cover 10 

block shield gate (Figure C-16). After the cover block shield gate and DTS shield door are opened, the 11 

DTS hoist is lowered into Hot Cell G, and the grapple is engaged with the UCS. The UCS is retrieved 12 

from Hot Cell G and fully withdrawn into the DTS prior to closing the shield door and cover block shield 13 

gate. 14 

 15 

Figure C-16  Dry Transfer System Depiction 16 

 17 

The DTS is moved from Hot Cell G to the Truckport hatch and lowered onto the SIA using the Canyon 18 

Crane. The SIA shield gate and DTS shield door are opened, and the UCS is lowered into the TSC cell 19 

using the hoist. Once fully lowered into position, the grapple is disengaged from the UCS and raised back 20 

up into the DTS prior to closing the DTS shield door and SIA shield gate. These steps are repeated as 21 

necessary for the transfer of the next UCS to the TSC basket. 22 
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Once all UCS(s) are loaded into the designated TSC cells, the SIA is removed from the TSC, and the TSC 1 

inner and outer lids are installed and sealed. Then, the VCC lid is installed and sealed. Upon initiation of 2 

transport, the rollup door is opened, and the CSS is relocated to the Truckport Apron by use of the air 3 

pallet. Once a CSS has been positioned on the apron, the vertical cask transporter (VCT) is connected to 4 

the VCC through the use of lifting lugs. The VCT provides wheeled transport for the CSS by using 5 

hydraulics to lift and carry a CSS no more than 28 cm (11 in.) above grade.  6 

Each component of the CSS is marked with a unique identifier to record storage locations for tracking 7 

purposes. In addition, each VCC has a metal stamped label identifying the dangerous waste, the hazards 8 

associated with the waste contents, and the accumulation start date. Capsule movement will be recorded 9 

throughout capsule transfer operations and maintained in the operating record. 10 

 Off-Normal Event 11 

In the event of an off-normal condition during the UCS transfer process (e.g., misalignment within the 12 

VCC), a UCS may need to be temporarily returned to Hot Cell G while the facility responds 13 

appropriately. If this occurs, the UCS will be brought into Hot Cell G and placed in the Recovery Storage 14 

Assembly (RSA) for safe storage. When it is determined that the off-normal condition has been resolved 15 

the facility will return to normal operations. 16 

If a condition occurs involving two UCS (e.g. a top and bottom UCS), then both UCSs may need to be 17 

temporarily returned to Hot Cell G while the facility responds appropriately. The top UCS will first be 18 

brought into Hot Cell G and placed in the RSA. The bottom UCS will then be brought into Hot Cell G 19 

and placed in the Upender Assembly (UEA). Once the condition is corrected, both UCSs will be returned 20 

to the TSC in their correct positions. 21 

 Heat Loading 22 

Capsules are loaded into the CSS based on the total heat load of the cask. There are three design heat 23 

loads for strontium casks: 14.6 kW, 17.6 kW, and 22.3 kW. Casks loaded with cesium capsules have 24 

design heat loads of 15.6 kW and casks with Type W are 3.52 kW. To ensure the proper heat distribution, 25 

stainless steel capsule spacers may be included in the loading plan to take the place of a capsule. 26 

Aluminum inserts in the UCS and TSC draw the heat away from the capsules. The casks are designed to 27 

direct the heat from the capsules through the VCC vents by means of convection. Since temperature is the 28 

limiting factor, the materials, CSS design, and loading plan have all been considered to ensure that the 29 

waste is maintained below the phase transition and melting points of the cesium and strontium waste. 30 

Cesium chloride undergoes a phase transition at temperatures as low as 330  (626ÁF), therefore 31 

operating limits for the salt-capsule interface will not exceed 317  (603ÁF). Strontium fluoride does not 32 

undergo a solid phase transition, and has a minimum melting point of 800  (1472ÁF). Operating limits 33 

for the strontium salt-capsule interface is set at 540  (1004ÁF). 34 

The primary concern resulting in an increase in capsule temperature is vent blockage. Within the 35 

controlled environment of the Truckport, a complete blockage of the vents is not expected, however the 36 

accident scenario has been completed for this possibility. For a scenario in which all vents are completely 37 

blocked and no air flow occurs, the temperature will steadily rise until it reaches a steady-state. At 38 

steady-state, the stainless steel containment components (UCS and TSC) will not reach the allowable 39 

temperature limit of 815  (1500ÁF).  40 

In this accident scenario, the strontium fluoride will not melt due to its high melting point. The cesium 41 

chloride may undergo a phase transition due to the increase in temperature. However, in the event that the 42 

inner layer of the capsule does fail due to the excess temperature and pressure, the cesium will not breach 43 

the outer layer of the capsule. 44 
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 Capsule Handling 1 

Due to the lethal nature of the radioactive component of the mixed waste contents, all capsules are 2 

handled remotely using pool cell tongs, and mechanical manipulators as mentioned in Section C.2.2.1 or 3 

the transfer equipment described in Section C.2.2.2. The double-walled capsules have been sealed 4 

(i.e., welded) and serve as the primary containment of the encapsulated cesium chloride and strontium 5 

fluoride mixed waste. Under no circumstances shall the capsules be opened. Capsules will be kept sealed 6 

at all times, with their end caps welded in place. 7 

Capsule handling activities are performed by trained and qualified personnel whom meet the requirements 8 

specified in WESF Addendum G, ñPersonnel Training,ò as denoted in Section C.5. 9 

 Aisle Spacing 10 

Cesium and strontium capsules are normally stored underwater in designated pool cells, temporarily 11 

stored in Hot Cell G, and within the CSS; therefore, aisle spacing requirements outlined in 12 

WAC 173-303-630(5)(c) are not needed for the capsule storage configuration at WESF. However, the 13 

mixed waste capsules are stored in a manner that allows for unobstructed movement of personnel and 14 

emergency equipment to any area of the operating facility in the event of an emergency. 15 

 Inspections 16 

Inspections of active storage areas are conducted by qualified personnel trained in accordance with WESF 17 

Addendum G to detect any signs of malfunction, deterioration, discharges, or other anomalies that could 18 

potentially harm human health or the environment. The content and frequency of inspections are specified 19 

in WESF Addendum I. 20 

 Containment Requirements for Storing Capsules 21 

All capsule storage, maintenance, loading, and transfer operations are confined within the WESF 22 

225-B Building. The pool cells, Hot Cell G, Truckport and CSS are designed and operated to keep 23 

exposures as low as reasonably achievable. The pool cell and hot cell areas and CSS are built to isolate 24 

and maintain confinement of the encapsulated mixed waste during normal storage conditions and in the 25 

event of a natural or manmade phenomenon. In the event of a release requiring corrective action, the 26 

requirements specified in WAC 173-303-64620, Requirements, will be met. 27 

As described in Addendum B, ñWaste Analysis Plan,ò WESF does not store any capsules with free 28 

liquids, waste that exhibit ignitability or reactivity, or waste designated as F020 through F023, F026, or 29 

F027. Therefore, in accordance with WAC 173-303-630(7)(c), WESF does not need to have a 30 

containment system as described in WAC 173-303-630(7). 31 

 Controlling Run-On and Runoff 32 

The mixed waste capsules stored underwater in pool cells are within the 225-B Building and pool cell 33 

water levels are controlled as described in Section C.1.1.2.2. During transfer, the UCS and CSS prevent 34 

run-on from entering the capsules. Run-on is not considered a relevant factor in evaluating the 35 

protectiveness of waste storage activities at WESF. However, the 225-B Building design and construction 36 

do address precipitation control. The WESF roof, walls, and foundation prevent precipitation run-on from 37 

entering the pool cell, Truckport, and hot cell areas; therefore, no precipitation can contact the waste. 38 

Additionally, the 225-B Building contains stormwater control (e.g., gutters) that directs water away from 39 

the building. Because no precipitation can enter the building to contact the waste, no runoff can occur. 40 
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 Prevention of Reaction of Ignitable, Reactive, and Incompatible Waste in Waste 1 

Encapsulation and Storage Facility 2 

The mixed waste contents of the capsules stored at WESF do not exhibit characteristics of ignitability or 3 

reactivity and is not an incompatible waste as described in Addendum B. Additionally, WESF does not 4 

and will not store ignitable, reactive, or incompatible waste within the mixed waste capsules. Therefore, 5 

the requirements of WAC 173-303-630(8) and (9) are not applicable to WESF. In addition, an evaluation 6 

was conducted and determined that there is a low potential for gas generation inside the capsules that 7 

would result in pressurization. 8 

 Air Emissions 9 

This section addresses air emission standards from the following requirements: 10 

¶ WAC 173-303-690, Air emission standards for process vents, incorporated by 40 Code of Federal 11 

Regulations (CFR) 264, Standards for Owners and Operators of Hazardous Waste Treatment, 12 

Storage, and Disposal Facilities, Subpart AA, Air Emission Standards for Process Vents. 13 

¶ WAC 173-303-691, Air emission standards for equipment leaks, incorporated by 40 CFR 264, 14 

Subpart BB, Air Emission Standards for Equipment Leaks. 15 

¶ WAC 173-303-692, Air emission standards for tanks, surface impoundments, and containers 16 

incorporated by 40 CFR 264, Subpart CC, Air Emission Standards for Tanks, Surface 17 

Impoundments, and Containers. 18 

 Applicability of Subpart AA Standards 19 

The air emission standards in 40 CFR 264, Subpart AA apply to process vents associated with distillation, 20 

fractionation, thin-film evaporation, solvent extraction, or air or steam stripping operations for hazardous 21 

wastes with organic concentrations of at least 10 parts per million (ppm) by weight. Because WESF does 22 

not have any process vents subject to Subpart AA, these standards do not apply. 23 

 Applicability of Subpart BB Standards 24 

The air emission standards in 40 CFR 264, Subpart BB apply to equipment that contains or comes into 25 

contact with waste with a total organic concentration of 10 percent by weight or more. Because WESF 26 

does not store dangerous waste with associated organic compounds, Subpart BB standards do not apply 27 

(see WESF Addendum A for a comprehensive list of waste managed at the facility). 28 

 Applicability of Subpart CC Standards 29 

Air emission standards of 40 CFR 264, Subpart CC apply to tank, surface impoundment, and container 30 

storage units that manage hazardous waste with average volatile organic concentrations equal to or 31 

exceeding 500 ppm by weight, based on the waste composition at the point of origination. However, 32 

waste management units that solely manage mixed waste are exempt per 40 CFR 264.1080(b)(6), 33 

Applicability. Because WESF manages only mixed waste, Subpart CC standards do not apply. 34 

 Analysis of Miscellaneous Unit Regulatory Requirements Pursuant to Washington 35 

Administrative Code 173-303-680 36 

WESF has been classified as an X99 (miscellaneous) unit due to the unique radiological characteristics of 37 

the cesium and strontium that necessitate specialized management systems and requirements other than 38 

those applicable to container storage units. Miscellaneous units do not clearly fit into a regulatory 39 

category such as a container storage unit, containment building, or tank system. WAC 173-303-680 40 

requires that a miscellaneous unit must be located, designed, constructed, operated, maintained, and 41 

closed in a manner that will ensure protection of the human health and the environment according to those 42 

provisions most appropriate to the unit being permitted. Terms and provisions most appropriate to WESF 43 

are those applicable requirements in WAC 173-303-630. Waste management process descriptions 44 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680
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provided in this addendum describe all essential elements of waste management practices necessary to 1 

support the required demonstrations, including requirements of WAC 173-303-680(3). 2 

WAC 173-303-680(2)(a) through (c) requires consideration of the potential release or migration of waste 3 

or waste constituents to groundwater, surface water, and air. WESF is situated in a flat, open area 4 

approximately 11 km (6.8 mi) south of the Columbia River, with groundwater at depth approximately 5 

94 m (310 ft) below ground surface. Mixed wastes managed at WESF are sealed in double-walled 6 

capsules with little, if any, potential for release outside of the outer capsule. Capsules are stored in 7 

reinforced structural concrete with stainless steel liners minimizing the potential for release into the 8 

environment. WESF is not seeking to be permitted as a disposal unit; therefore, the requirements of 9 

WAC 173-303-680(4) are not applicable. 10 

 Recordkeeping 11 

The Permittees will place documentation into the Hanford Facility Operating Record (WESF portion) as 12 

required by Permit Condition II.I (WAC 173-303-380, Facility recordkeeping). 13 

 Training 14 

For training requirements relative to duties described in this addendum, refer to WESF Addendum G. 15 
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