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Notice

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

The Pretreatment Facility must satisfy the waste removal criteria of Washington Administrative Code
(WAC) 173-303-640(4)(c)(iv) and Dangerous Waste Permit (DWP Number WA7890008967, Permit
Condition IIL.10.E.9.¢.iii and III.10.G.10.e.iii for tank and miscellaneous unit system secondary
containment areas. This report evaluates the capability for removing, within 24 hours, leaked waste that
may accumulate within the regulated secondary containment areas within the facility.

The process cells within the PT facility are stainless steel lined except for the minus 19 ft elevation pit
which is epoxy lined. The liners are sloped to direct liquids to dry sumps in the cells. The process
containment area outside the building (containment for tanks RLD-TK-00006A/B) is epoxy lined and
sloped to a sump. The sumps within the building, except the minus 19 ft elevation pit, are emptied by
steam driven ejectors that can transfer accumulated liquids to process vessels for storage and subsequent
processing. The sump in the minus 19 fi pit (which is accessible) contains an electric pump for removing
liquids. The sump in the radioactive liquid disposal (RLD) tank containment area is emptied with an
electric pump. However, because the area is accessible, larger leaks can be more quickly removed using
additional portable pumping equipment.

‘Waste removal capability is estimated for seven containment areas listed as follows:

1. Elevation 0 Black Cells/Hot Cell/Minus 45 ft Elevation Pit - Contains 15 black cells, the hot cell,
and the minus 45 ft elevation pit that are hydraulically connected to form one containment area.
The flooding volume in this area includes the volume of the largest vessel (one of the LAW feed
receipt FRP-VSL-00002A/B/C/D vessels). '

Ejectors in all the sumps in the hydraulically connected black cells and hot cell transfer
exclusively to PWD-VSL-00044 in Room P-0104 except that room’s sump, PWD-SUMP-00004,
which has two ejectors. One ejector transfers to PWD-VSL-00044 and the other transfers to the
Ultrafiltration Feed Preparation Vessel UFP-VSL-00001B in the event that PWD-VSL-00044 is
the leaking vessel. A waste removal estimate for Room P-0104 is shown below as containment
area number seven.

2. Room P-0118 - Includes the alkaline effluent vessel RLD-VSL-00017A/B and the treated LAW
evaporator condensate vessel, TLP-VSL-00002. The largest vessel is one RLD-VSL-00017A/B
vessel This area is provided with fire protection sprinklers. ,

3. Room P-0119 - Includes the spent resin dewatering vessel, RDP-VSL-00004, as the only vessel in
this cell. The room has fire protection sprinklers.

4. Room P-0123A- Includes the soak decontamination tank, PIH-TK-00001, as the only tank in this
- cell. The room does not have a fire protection sprinkler system.

5. Room P-B005 - Includes the C2 floor drain collection vessel, PWD-VSL-00045, and the C3 floor
drain collection vessel, PWD-VSL-00046. The flooding volume is based on overflow of these
vessels in the event of maximum fire water discharge.

.Page 1
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Room P-0150 - Includes the process condensate tanks, RLD-TK-0006A/B. Maximum flood
volume is based on the volume of one of these vessels and the accumulation of rainwater from a
25 year, 24 hour storm.

" Room P-0104 - Includes the Plant Wash Vessel, PWD-VLS-00044, the Ultrafiltration Feed -

Vessels (UFP-VSL-00002A/B), the Ultrafilter Permeate Collection Vessel (UFP-VSL-00062C),
the Ultrafiltration Feed Preparation Vessel (UFP-VSL-00001B) and the Vessel Vent Caustic
Scrubber (PVP-SCB-00002). The largest vessel is PWD-VSL-00044. The containment area will
be the same as containment area 1. A separate evaluation was done for this room due to the fact
that black cells and the hot cell are hydraulically connected and all the sumps, except for PWD-
SUMP-00004, pump only to PWD-VSL-00044.

The results of the evaluation of waste removal capability for each of the containment areas are
summarized as follows:

L.

Elevation 0 Black Cells/Hot Cell/Minus 45 ft Elevation Pit - Waste removal capability consists of
21 steam ejectors operating in 19 sumps for a total removal capability of 12.0 hours. However, .
the steam piping design in this containment area is configured such that not all the ejectors can be
operated simultaneously. It is estimated that the steam piping will allow about 6 ejectors to be
operated simultaneously. Thus, the waste removal capability for removal of the maximum
flooding volume is 44.0 hours.

Room P-0118 - Waste removal is achieved by operation of one ejector in one sump. Total waste
removal capability is 23.0 hours.

Room P-0119 - Waste removal is achieved by operation of one steam ejector in one sump. Total
waste removal capability is 0.8 hours.

Room P-0123A - Waste removal is achieved by operation of two steam ejectors in two Sumps.
Total waste removal capability is 0.5 hours.

Room P-B00S5 - Waste removal is achieved by operation of one electric pump in one sump. Total
waste removal capability is 21.9 hours.

Room P-0150 - Removal of accumulated rainwater is achieved by operation of one electric pump
in one sump. Rainwater removal capability is 11.5 hours. Removal of waste spilled from the
largest vessel is achieved by deployment of portable pumping equipment. Removal capability is
24 hours or less.

Room P-0104 - Removal of waste from PWD-VSL-00044 is achieved by operation of one steam
ejector in one sump that transfers to UFP-VSL-00001B via UFP-BRKPT-00001B and one
Reverse Flow Diverter (RFD) in PWD-VSL-00044 that transfers waste to either of the Waste
Feed Evaporator Feed Vessels, FEP-VSL-00017A/B. Total waste removal capability is 15.33 hrs.

These waste removal capability values are based on consideration of the maximum operating volume of a
single vessel in its respective containment area, plus the maximum anticipated volume of firewater (if
applicable) that is postulated to accumulate in these cells and or the volume of rain water accumulated in
a 25 year, 24 hour storm (if applicable). :

Page 2
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2 Objective

The purpose of this report is to estimate and document the waste removal capabilities for the Pretreatment
process cells and other secondary containment areas associated with tank systems and miscellaneous unit
systems.

The Pretreatment Facility must satisfy the waste removal criteria of the WAC regulations and DWP
Number WA7890008967, Permit Condition IT1.10.E.9.e.iii and IT11.10.G.10.e.iii for tank and
miscellaneous unit system secondary containment areas. This report evaluates the capability for
removing, within 24 hours, leaked waste that may accumulate within the regulated process cells within
the facility.

Excluded from the scope of this report are:
e Transfer line containment systems
¢ Containment areas that do not include tank or miscellaneous unit systems, €.g., maintenance cells

3 Description

The regﬁlatory requirements for the secondary containment areas are contained in WAC 173-303- 640(4),
Tank Systems, Containment and Detection of Releases (Ref. 1). The regulatory requirements are stated
as follows:

“(b) Secondary containment systems must be...designed or operated to drain and remove leaks,
spills, or precipitation. ..from the secondary containment system within 24 hours or in as tlmely a
manner as possible ...” [WAC 173-303-640(4)(c)(iv)]. :

In addition, the Waste Treatment Plant Dangerous Waste Permit (Ref. 2), Permit Condition IT1.10.E.9.e.iii °
and I11.10.G.10.e.iii requires submittal of:

“Detailed operational plans and descriptions, demonstrating that spilled or leaked waste and
accumulated liquids can be removed from the secondary containment system within twenty-four
(24) hours.” [WAC 173-303-806(4)(c)(vii)].

4 Assumptions

Assumptions used in this evaluation of Pretreatment Facility (PTF) waste removal capabilities are listed
as follows.

1. Nominal design flow rates for ejectors and sump pumps are used to estimate waste removal rates.
Purchased equipment will have capacities equal to or exceeding the nominal design flow rates.

2. Operator response times needed for activating transfer ejectors or pumps, or time required for
manual alignment of valves and pump priming are ignored for the purposes of this evaluation.

3. Waste removal rate is achieved by simultaneous operation of steam ejectors or pumps within a
waste containment area,.and operation of an RFD in PWD-VSL-00044 for Containment Area 7.

Page 3
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Up to six steam ejectors can be operated simultaneously within the hot cell/black cell/minus 45 ft
elevation containment area because of steam supply piping configuration limitations.

4. The available volume of receipt and storage capacity for leaked waste that would be removed
from secondary containment areas is not considered. Delays associated with creating adequate
space or other potential operating delays are not considered. If the leak cannot be removed from
the secondary containment areas within 24 hours, Ecology will be notified and actions taken as
required under permit conditions III.10.E.5.j and II1.10.G.5 k.

‘General guidance for scoping of this report is documented in Ref. 8. Sump data are provided in Ref. 7.

S Analysis
5.1 Black Cell/Hot Cell/Minus 45 ft Elevation Pit Containment Area

The black cells and hot cell are located at the 0 ft elevation and are identified on the PT facility general
arrangement drawings (Ref. 9). The black cells are located around the hot cell and provide enclosure for
mixed waste vessels. Hydraulic connections between black cells, and between selected black cells and
the hot cell, are used to cascade flow between cells once the black cell holdup volume is exceeded. The
black cell floors and lower portions of the walls have stainless steel liners to provide secondary
containment.

The maximum flooding volume scenario is the failure of the largest nozzle at the lowest point on the

" largest vessel in a containment area (Ref. 3). To accommodate the flood, black cell-to-black cell and the
black cell-to-hot cell hydraulic connections are provided. Each black cell is provided with a level
detection sump and an emptying ejector. Fluids from all black cell sumps are pumped by a steam ejector
into the plant wash vessel (PWD-VSL-00044) located at the 0 ft elevation.

The hot cell floor liner is sloped toward three low-point sumps with level detection and steam ejectors.
These ejectors discharge into the plant wash and disposal (PWD) plant wash vessel, PWD-VSL-00044.
There are two access openings from the hot cell floor into the minus 45 ft elevation pit. Around the
perimeter of the hot cell access opening to the minus 45 elevation pit is a curb and gutter arrangement.
Drain lines in the curbs around the access openings allow liquid to drain from the hot cell floor into the
HLW effluent transfer vessel, PWD-VSL-00043 and the PWD ultimate overflow vessel, PWD-VSL-
00033,

The maximum postulated flood considered is the total volume of one FRP vessel (63,361 ft°) (Ref 3)
released to the associated black cell. After the liquid filis the cell, to the bottom of the hydraulic
connections, it flows to the adjacent black cells and the hot cell. The liquid level in the hot cell, after
reaching the top of the curb and gutter, cascades through the drain lines in the curbs around the access
openings into the HLW effluent transfer vessel (PWD-VSL-00043) and the ultimate overflow vessel
(PWD-VSL-00033) located in the minus 45 elevation pit. Once either vessel is full, liquid will flow into
the other vessel through the common overflow line between the vessels. Once both these vessels are full,
the liquid overflows into the pit.

The black cells consist of the following rooms: P-0102, P-0102A, P-0104, P-0106, P-0108, P-0108A,
P-0108B, P-0108C, P-0109, P-0111, P-0112, P-0113, P-0114, P-0117, and P-0117A.

The hot cell consists of only one room: P-0123.

Page 4
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The minus 45 ft elevation pit consists of rooms P-B002 and P-B003. Connecting to rooms P-B002 and
P-B003 are two pipe tunnels. The south tunnel (rooms P-B001 and P-B001A) is located at the minus 21
ft elevation while the north tunnel (room P-B004) is located at the minus 18 ft elevation.

Waste removal from the black cell/hot cell containment area is achieved by operating the sump steam
ejectors to transfer removed waste to PWD-VSL-00044. If the waste leak is from PWD-VSL-00044, then
PWD-SUMP-00004 is emptied with steam ejector PWD-EJCTR-00152 to UFP-VSL-00001B via UFP-
BRKPT-00001B while also emptying PWD-VSL-00044 using an RFD to transfer waste to PWD-VSL-
00016.

There are a total of 21 steam ejectors in 19 sumps (sumps [PWD-SUMP-00040] and [PWD-SUMP-
00004] contain two ejectors) within this containment area. Sump and ejector data are summarized in the
following table. However, it should be noted that steam piping to the ejector supply racks in this
containment area is sized and configured such that only about 6 ejectors can be operated simultaneously.

‘Sump Number Ejector Number | Room No. FElJo evf,t(;:)(egs;%:)

PWD-SUMP-00001 PWD-EJCTR-00054 | P-0108B 30
PWD-SUMP-00001A | PWD-EJCTR-00054A.| P-0108C 30
PWD-SUMP-00002 PWD-EJCTR-00055 | P-0108A 30

- PWD-SUMP-00002A | PWD-EJCTR-00055A | P-0108 30
{  PWD-SUMP-00003 | PWD-EJCTR-00056 | P-0106 30
PWD-SUMP-00004 PWD-EJCTR-00057 | P-0104 30
PWD-SUMP-00004 PWD-EICTR-00152 | P-0104 30

- PWD-SUMP-00005 PWD-EJCTR-00058 | P-0102A 30
PWD-SUMP-00006 PWD-EJCTR-00059 | P-0102 30
PWD-SUMP-00007 PWD-EJCTR-00060 | P-0109 30
PWD-SUMP-00008 PWD-EJCTR-00061 P-0111 30
PWD-SUMP-00009 PWD-EJCTR-00067 | P-0112 30
PWD-SUMP-00010 PWD-EJCTR-00068 | P-0113 30
PWD-SUMP-00011 PWD-EJCTR-00069 | P-0114 30
PWD-SUMP-00012 PWD-EJCTR-00070 | P-0117 30
PWD-SUMP-00013 PWD-EJCTR-00071 | P-0117A 30
PWD-SUMP-00026 PWD-EJCTR-00078 | P-0123 30
PWD-SUMP-00028 PWD-EJCTR-00080 | - P-0123 30
PWD-SUMP-00029 PWD-EJCTR-00081 P-0123 30
PWD-SUMP-00040 PWD-EJCTR-00062 | P-B002 60
PWD-SUMP-00040 PWD-EJCTR-00063 | P-B002 60

5.2

Room P-0118 Containment Area

Room P-0118 is located in the northeast quadrant of the PT facility at elevation 0 ft. It contains three

vessels and associated pumps. The three vessels are the radioactive liquid disposal (RLD) alkaline

24590-PADC-F00041 Rev 6 (1/22/2009)
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effluent vessels (RLD-VSL-00017A/B) and the treated LAW evaporation process (TLP) condensate
vessel (TLP-VSL-00002).

A stainless steel liner provides secondary containment to accommodate the total volume of the largest
vessel in the area (5,741 cubic feet), plus 20 minutes of fire sprinkler water (711 cubic ft) for a total
flooding volume of 6,452 cubic ft (Ref. 3). -

Sump PWD-SUMP-00036, which ié, provided with a radar level detection instrument and an emptying
ejector to remove the contained liquid, is located in room P-0118. The ejector, PWD-EJCTR-00073, has.
a nominal design flow rate of 35 gpm.

5.3 Room P-0119 Containment Area

Room P-0119 is located on the east side of the PT facility and houses the Spent Resin Dewatering Skid.-
The Spent Resin Dewatering Moisture Separator (RDP-VSL-00004) is the only vessel in the room. . The
secondary containment for Room P-0119 includes a low point sump (PWD-SUMP-00031) and a stainless
steel liner. The floor of the room is sloped towards the sump. Room P-0119 does not have floor drains;
in the event of flooding, the liquid is removed from the room through a steam ejector provided at the floor
sump. The room has fire protection in the form of a sprinkler system.

‘The total flooding volume of 178 cubicvf'eet (Ref. 4) is determined from the volume of the largest vessel
within the containment (14 cu ft) plus the accumulation of 20 minutes of firewater from sprinkler
discharge (164 cu ft). The ejector, PWD-EJCTR-00064, has a nominal design flow rate of 30 gpm. -

54  Room P-0123A Containment Area

Room P-0123A is located on the east end of the hot cell (Room P-0123) in the PT facility and houses the
Remote Decontamination Maintenance Cave (RDMC).

The entire cell floor of Room P-0123A is lined with stainless steel, and the walls are lined up to 18 ft . A
stainless steel lined stub wall (4 ft 8 in high) on the west end of the RDMC separates the RDMC room
from the hot cell. Two sumps (PWD-SUMP-00032 and PWD-SUMP-00033) are located in Room P-
0123A and the floor of the room slopes toward the sumps. Room P-0123A does not have floor drains and
in the event of flooding, the liquid is removed from the room via two steam ejectors located in the sumps.
The room is not serviced by fire protection sprinklers.

The Soak Decontamination Area within the RDMC contains a Decontamination Tank (PIH-TK-00001).
This is the only tank in Room P-0123A,

The flooding volume was determined to be 231 cubic feet based on the largest vessel within the
containment (Ref. 5). Firewater discharge is not applicable to this room.

Each of the two steam ejectors, PWD-EJCTR-00065 and PWD-EJCTR-00066 have a nominal design
capacity of 30 gpm.

5.5 Room P-B005 Containment Area
The C2 floor drain collection vessel (PWD-VSL-00045) and the C3 floor drain collection vessel

(PWD-VSL-00046) are provided to collect water from fire fighting. During normal operating conditions, -
the floor drains collect other surface water such as from a safety shower. Both are located in the minus 19

Page 6
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ft elevation pit. During the design basis fire accident, the volume of fire water is estimated to be 35,000
gallons (Ref. 3). This exceeds the capacities of both vessels, therefore each vessel is provided with an
overflow into the minus 19 ft, 0 in. elevation pit.

The flooding volume calculation (Ref. 3) assumed that these vessels would . be full at the time of the
event. The total volume of the flood (Ref. 3) was estimated to be 5,267 cubic feet.

The sump (PWD-SUMP-00071) contains an electric pump (PWD-PMP-OOOZG) with a nominal design
capacity of 30 gpm.

5.6 Room P-0150 Containment Area

Room P-0150 is a concrete containment area located outside the PT building on the northeast side of the
building. It provides secondary containment for tanks RLD-TK-00006A/B which are the only tanks
within this containment area. The secondary containment includes low point sump (RLD-SUMP-00003).
The flooding volume was determined to be 45,871 cubic feet (Ref.6) based on the volume of the largest
tank (44,950 cu ft) within the containment plus the accumulation of rainwater from a 25 year 24 hour
storm (921 cu ft)(Ref. 6).

The sump in this containment area includes a2 nominal 10 gpm capacity electric pump (RLD-PMP-0191).
This pump is designed to remove accumulated rainwater. A major flood of this containment area caused
by a leak of the entire contents of a vessel would not be efﬁciently removed with this small pump.
However, because this area is accessible, portable pumping equlpment would be brought in to pump the
waste out of the containment area.

- 5.7 Room P-0104 Containment Area

Room P-0104 contains PWD-VSL-00044, which is the receipt vessel of all the waste from the sump
emptying ejectors. The flooding volume is 103,024 gallons based on the maximum volume of PWD-
'VSL-00044 (Ref 10). Even though the waste will cascade between cells once the room holdup volume is
exceeded, the other vessel emptying ejectors are ineffective due to the fact that they empty into PWD-
VSL-00044. Therefore, only one steam ejector and a Reverse Flow Diverter PWD-RFD-00124
(Reference 11) can be used effectively to empty the 103000 gallons.

Page 7
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The results of this evaluation are compiled in the table below based on calculations provided in Section 7.

Pretreatment Facility
Waste Removal Capability Over 24 Hours

Containment | Containment | Sump PIN Sump Waste Largest Largest Fire Water Fire Water Total
Area Area Room (PWD- Removal Vessel in Vessel Volume?. (US Removal | Containment
Number Number SUMP-) Capacity, (US| Containment Waste gal) Capability', | Area Waste
gal/h) Area (Vessel Removal . h Removal
Numberand | Capability’, Capability’,
Maximum h h
Volume)'

1 P-0108B | 00001 1800 FRP-VSL- | 44,0 Not applicable. Fire 44.0
P-0108C | 00001A 1800 00002, Note 4 water is not collected in | Note 4
P-0108A | 00002 | 1800 473,940 ote this containment area. ote s
P-0108 00002A 1800 gal .

P-0106 00003 1800
P-0104 00004 1800
- P-0102A 00005 1800
P-0102 00006 1800
P-0109 00007 1800
P-0111 00008 1800
P-0112 00009 1800
P-0113 00010 1800
P-0114 00011 1800
P-0117 00012 1800
P-0117A 00013 1800
P-0123 00026 1800
P-0123 00028 1800 .
P-0123 00029 1800
P-B002 00040 7200
RLD-VSL- :
2 P-0118 00036 2100 00017, 20.4 5,318 2.5 22.9
' - | 42,943 gal
RDP-VSL-
3 P-0119 00031 1800 00004, 0.1 1,227 0.7 0.8
105 gal
00032 PIH-TK- Not applicable. Fire
4 P-123A 00033 3600 00001, 0.5 water is not collected in 0.5
1,728 gal this containment area. :
Not applicable.
Flooding assumes :
5 P-B005 00071 1800 overflow of firewater 39,397 21.9 21.9
from PWD-VSL-
00045, 46
RLD- &0 | 00006, (Rain-
6 P-0150 SUMP- Note 3 336 22,6 ~ Note 3 water) 115 Note 3
00003 o 6,889
gal
Page 8
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Containment | Containment [ Sump PIN Sump Waste " Largest Largest Fire Water Fire Water Total
Area Area Room (PWD- Removal Vessel in Vessel Volume?. (US Removal Containment
Number Number SUMP-) Capacity, (US | Containment Waste gal) Capability', | Area Waste
gal/h) Area (Vessel Removal h Removal
Number and | Capability’, Capability’,
Maximum h h
Volume)!
PWD-
1800 VSL- Not applicable. Fire
7 P-0104 00004 Note 5 00044, 153 water is not collected in 15.3
' ’ o 103,024 this containment area.
gal

Waste removal capability is based upon the combined sump removal capacity of all sumps in the
containment area. .
? Fire water (or rainwater) volume derived from flooding volume reports (Ref. 3-6)
* The design flow rate of the sump pump is specified for removal of rainwater only. Waste spilled from a
large tank leak would be removed by deployment of portable pumps. Total pumping capacity for removal
of the volume of the largest vessel in 24 hours is 233 gpm.
# Steam supply piping to the ejectors is sized and configured such that only about six 30 gpm ejectors can
be operated simultaneously; thus the waste removal capability for this containment area is 44.0 hrs.
* It is assumed that a minimum of one RFD in PWD-VSL-00044 with a transfer capability of 4,920 gal/h
is available in addition to the PWD-SUMP-00004 steam ejector to remove liquid in the event PWD-VSL-
00044 is leaking. . .

7 Bounding Calculations

Waste removal capability is estimated for six containment areas based on the bounding calculations
presented in this section. The seven containment areas are listed as follows:

1. Black Cell/Hot Cell/Minus 45 ft Elevation Pit
2.Room P-0118

3.Room P-0119

4. Room P-0123A

5. Room P-B005

6. Room P-0150

7. Room P-0104

7.1  Black Cell/Hot Cell/Minus 45 ft Elevation Pit Containment Area

This containment area consists of hydraulically connected black cells, hot cell, and minus 45 ft-elevation
pit. Each black cell contains one sump. There are three sumps in the hot cell and one sump in the minus
45 ft elevation pit. '

The flooding volume is derived from the flooding volume report (Ref 3) and is based on the total volume
of the largest vessel within this containment area which is one of the FRP-VSL-00002A/B/C/D vessels.
There is no fire water discharge in this containment area. The total maximum flooding volume is 63,361
cu ft. Converted to gallons:

Maximum flooding volume = 63,361 cu ft x 7.48 gal/cu ft = 473, 940 gal
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Eighteen sumps each contain one steam driven ejector with a nominal design capacity of 30 gpm (see
Section 5.1). One sump (PWD-SUMP-00040) contains two steam driven ejectors with a nominal design
capacity of 60 gpm each. Even though Sump (PWD-SUMP-00004) has two ejectors, only one ejector is
accounted in this flooding scenario. The second ejector will be used if PWD-VSL-00044 leaks, to ensure
that waste from PWD-SUMP-00004 is not routed back to PWD-VSL-00044. The total pumping capacity
of these ejectors is:

Ejector capacity = (18 ejectors x 30 gpm/ejector) + (2 ejectors x 60 gpm/ejector) = 660 gpm
Converting to gallons/hour:
Ejector capacity = 660 gpm x 60 min/hr = 39 ,600 gal/hr

The waste removal capability is calculated by dividing the maximum ﬂoodmg volume by the ejector
capacity:

Waste removal capability = 473,940 gallons/39,600 gal/hr = 12.0 hours
' Note that while ejector capacity exists to remove the waste at this rate, the steam piping design in this
containment area is sized and configured such that not all the ejectors can be operated simultaneously. It

is estimated that the steam piping will allow about 6 ejectors to be operated simultaneously.

Thus, limited to steam supply, actual waste removal capablhty is limited to 6 ejectors or 6 x 30
- gpm/ejector x 60 min/hr = 10,800 gal/hr

Waste removal capability = 473,940 22l/10,800 gal/hr =44.0 hr

7.2  Room P-0118 Containment Area

This containment area contains three vessels. The flooding volume (Ref 3) is based on the maximum
volume of the largest vessel in this area (one of the RLD-VSL-00017A/B vessels) plus the volume of
~ sprinkler water.

The maxi_mum volume of the largest vessel is 5,741 cu ft.

The volume of sprinkler water based on 20 minutes of flow (Ref 3) is 711 cu ft.

Converted to gallons:

Maximurﬁ vessel volume = 5,741 cu ft x 7.48 gal/cu ft = 42,943 gal
Volume of fire water = 711 cu ft x 7.48 gal/cu ft = 5,318 gal

The sump in this containment area contains one steam driven ejector with a nominal design capacity of 35
gpm. The capacity in gallons/hr is: :

Ejector capacity = 35 gpm x 60 min/hr = 2,100 gal/hr
Waste removal capability for the largest vessel 1s:
Vessel removal capability = 42,943 gal/2,100 gal/hr = 20.4 hours
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Waste removal capability for the fire water is:

Fire water removal capability = 5,318 gal/2,100 gal/hr = 2.5 hours

Total containment area waste removal capability is 20.4 hours + 2.5 hours = 22;9 houré
7.3 Rodm P-0119 Containment Area

This containment area contains one vessel (RDP-VSL-00004) which has a maximum volume (Ref 4) of
14 cu ft. Accumulation of 20 minutes of fire water in this containment area totals 164 cu ft.

Converted to gallons:

Maximum volume of largest vessel = 14 cu ft x 7.48 gal/cu ft = 105 gal
Fire water volume = 164 cu ft x 7.48 gal/cu ft = 1,227 gal ’

The containment area contains one sump with a steam driven ejector that has a nominal design capacity of
30 gpm. Converting to gal/hr.

Ejector capacity = 30 gpm x 60 min/hr = 1,800 gal/hr

‘Waste removal capacities are then calculated as follows:
Vessel removal capability = 105 gal/1,800 gal/hr = 0.1 hr

Fire water removal capability = 1,227 gal/ 1,800 gal/hr = 0.7 hr
Total waste removal capability =0.1 hr + 0.7 hr =0.8 hr

7.4  Room P-0123A Containment Area

This containment area contains one tank (PIH-TK-00001) which has a maximum volume of 231 cu ft
(Ref' 5). This is no fire water discharge in this containment area.

Converted to gallons:
Maximum volume of largest vessel =231 cu ft x 7.48 gal/cu ft = 1,728 gal

The containment area contains one sump with two steam driven ejectors that each have a nominal design
capacity of 30 gpm. Converting to gal/hr.

Ejector capacity = 2 x 30 gpm x 60 min/hr = 3,600 gal/hr
Waste removal capacities are then calculated as follows:
Vessel removal capability = 1, 728 gal/3,600 gal/hr = 0.5 hr
7.5  Room P-B005 Containment Area

This containment area (the minus 19 ft elevation pit) contains the C2 floor drain collection vessel
(PWD-VSL-00045) and the C3 floor drain collection vessel (PWD-VSL-00046). The C2 floor drain
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collection vessel (PWD-VSL-00045) does not manage dangerous waste, and is discussed here for
completeness only. These vessels collect water from fire fighting. During normal operating conditions,
the floor drains collect other surface water such as from a safety shower. During the design basis fire
accident, the volume of fire fighting water is estimated to be 35,000 gallons which exceeds the capacities
of both vessels, therefore each vessel is provided with an overflow into the pit. The overflow volume
rather than the volume of the largest vessel is used to estimate the flooding volume for this pit. The total
volume of the flood (Ref. 3) was estimated to be 5,267 cu ft.

Converted to gallons:

Maximum volume of fire water flood = 5,267 cu ft x 7.48 gal/cu ft = 39,397 gal

The containment area contéins one sump with an electric sump pump that has a nominal design capacity
of 30 gpm. Converting to gal/hr.

Sump pump capacity = 30 gpm x 60 min/hr = 1,800 gal/hr

Fire water removal capability is then calculated as follows:

Fire water removal capability = 39,397 gal/1,800 gal/hr = 21.9 hr

7.6  Room P-0150 Containment Area

This containment area contains two tanks (RLD-TK-00006A/B). One of the two tanks has a maximum
volume of 45,950 cu ft (Ref. 6). There are no fire water sprinklers in this area. However, the flooding
volume includes the accumulation of rainwater from a 25 year 24 hour storm of 921 cu ft.

Converted to gallons:

Maximum volume of largest vessél =45,950 cu ft x 7.48 gal/cu ft = 343,706 gal
Rain water volume = 921 cu ft x 7.48 gal/cu ft = 6,889 gal

The containment area contains one sump with an electric sump that has a nominal design capacity of 10
gpm. Converting to gal/hr.

Sump pump capacity = 10 gpm x 60 min/hr = 600 gal/hr

This pump is designed to remove accumulated rainwater.

Therelfore, rainwater removal caﬁability is calculated as follows:

Rainwater removal capability = 6,889 gal/600 gal/hr = 11.5 hours

A major flood of this containment area caused by the leak of the entire contents of a vessel would not be
efficiently removed with this small pump. However, because this area is accessible, portable pumping

equipment would be brought in to pump the waste out of the containment area.

To remove the volume of the largest vessel in 24 hours the total pumping capacity of the portable
equipment would be: ‘
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Portable pumping capecity = 343,706 gal/24 hours or 14,321 gal/hr
Converted to gpm, pumping capacity = 14,321 gal/hr / 60min/hr = 239 gpm

7.7 Room P-0104 Containment Area
The maximum volume of PWD-VSL-00044 is 103,024 gallons (Ref 10).

The containment area contains one sump with one effective steam driven ejector that has a nominal
design capacity of 30 gpm and PWD-VSL-00044 has Reverse Flow Diverters (RFD) with the nominal
design capacity of 82 gpm each. Calculate the total pumping capacity with the use of one steam ejector
and one RFD.

Ejector capacity = 30 gpm x 60 min/hr = 1,800 gal/hr
RFD Capacity = 82 gpm x 60 min/hr = 4920 gal/hr
Waste removal capacities are then calculated as follows:

Vessel removal capability = 103,024 gal/(1,800 + 4920) gal/hr = 15.3 hrs
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