


























1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

0 Drawings and Documents
Operating Unit Group 10 - Appendix 11.4

Laboratory Building
General Arrangement Drawings

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description

24590-LAB-P Il-60-P0007, Rev 2 General Arrangement Plan at El. -19'-2" and
Sections E-E, F-F, G-G

24590-LAB-P I1-60-P0008, Rev 2 General Arrangement Plan at El. 0'-O"

24590-LAB-P I -60-POO 10, Rev 1 General Arrangement Sections A-A, B-B, C-C,
D-D0 RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P000 1,"
or "-TPOO I ") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 11. 5

Laboratory Building
Civil, Structural, and Architectural Criteria and Typical Design Details

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description
24590-LAB-PER-M-02-002, Rev 2 Sump Data for LAB Facility
RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO1V) should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 11. 6

Laboratory Building
Mechanical Drawings

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description

24590-LAB-MVD-RLD-PO 164, Rev 1 Mechanical Data Sheet for RLD-VSL-00 164

24590-LAB-MVD-RLD-P0 165, Rev 1 Mechanical Data Sheet for RLD-VSL-00 165

24590-LAB-MV-RLD-POOO1I, Rev 0 Equipment Assembly Drawing for RLD-VSL-
00164

24590-LAB-MV-RLD-P0003, Rev 0 Equipment Assembly Drawing for RLD-VSL-
00 165; Hot Cell Drain Collection Vessel

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

* Drawings and Documents
Operating Unit Group 10 - Appendix 11. 8

Laboratory Building
Engineering Calculations

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description
Dangerous Waste Permit (DWP) Liner Heights24590-LAB-PER-M-02-001, Rev 2 in the LAB Facility

RESERVED IRESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO I1") should be used in conjunction with any document change notices issued
againstthm

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).
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24590-LAB-PER-M-02-OO1, Rev 2
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Heights in the LAB Facility

History Sheet

Rev Reason for revision Revised by
2 Updated to incorporate Ecology and ORP comments on revision 1 and reflect P.E. Stanley

confirmed calculation 24590-LAB-M6C-RLD-OO 16. Changed title from,
"Flooding Volume for LAB Facility" to "Dangerous Waste Permit (DWP) Liner
Heights in the LAB Facility".

I Update to reflect confirmed calculation 24590-LAB-M6C-RLD-00016. P.E. Stanley
Changed title fr-om ' looding Volume for LAB Facility" to "Dangerous Waste
Permit (DWP) Liner Heights in the LAB Facility".

0 Issued for Permitting Use P. Martinelli

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy Act of
1954 (AEA) are regulated at the U. S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts that pursuant to 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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Acronyms

AEA Atomic Energy Act of 1954

C3 Originally an identification of radiological contamination level potential (in the context of this
report it identifies or describes subsystems or components associated with the RLD-VSL-Ol 64
tank system)

C5 Originally an identification of radiological contamination level potential (in the context of this
report it identifies or describes subsystems or components associated with the RLD-VSL-00 165
tank system)

CCN Correspondence Control Number

DOE US Department of Energy

DWP Dangerous Waste Permit

LAB Analytical Laboratory Facility

LDB Leak Detection Box

NPS Nominal Pipe Size

PDC WTP Project Archives & Document Control

PIN Plant Item Number

UBC Uniform Building Code

WAC Washington Administrative Code

WTP Hanford Tank Waste Treatment and Immobilization Plant
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Dangerous Waste Permit (DWP) Liner

Heights in the LAB Facility

I Introduction
The Washington Administrative Code, WAC 173-303, requires that secondary containment be designed
and operated to contain 100% of the capacity of the largest tank within its boundary for tank systems that
contain dangerous waste. This report discusses the assessment of the liner heights and the flooding
volumes that are required to be contained for the River Protection Project - Waste Treatment Plant (WT'P)
analytical laboratory (LAB). The LAB has two dangerous waste vessels: the laboratory area sink drain
collection vessel (RLD-VSL-00164) and the hotcell drain collection vessel (RLD-VSL-0O165). The
Floor Drain Collection Vessel (RLD-VSL-0l 163) collects, contains, and transfers non-contaminated
liquid effluent. Although the floor drain collection vessel is identified as part of the RLD system,4 it is not
designed or permitted to manage mixed or dangerous wastes.

2 Applicable Documents

WAG 173-303. Dangerous Waste Regulations. Washington Administrative Code.

Publication #95-420, Guidance for Assessing Dangerous Waste Secondary Containment Systems,
Washington Department of Ecology, September 1995.

UBC, 1997, Uniform Building Code

3 Description

There are two dangerous waste vessels in the LAB. The first vessel, RLD-VSL-00164, laboratory area
sink drain collection vessel, will hereafter be referred to as the C3 vessel (RLD-VSL-00164). The second
vessel, RLD-VSL-00 165, hotcell drain collection vessel, will hereafter be referred to as the C5 vessel
(RLD-VSL-00165).

The C3 vessel (RLD-VSL-00 164) collects, by gravity flow, effluents and other inflows from the
radiological laboratory fumehood sinks, radiological laboratory sinks, maintenance area floor drains,
pump maintenance room drains, hotcell maintenance access area floor drains, personnel decontamination
showers and sinks, process vacuum system equipment drains, and a maintenance area sink. These sources
of influent are all located at grade level. In addition, the C3 vessel (RLD-VSL-00164) receives liquid
transfers fr-om RLD-VSL-00 163, floor drain collection vessel (C2 vessel), and sump drain flows from the
C3 pump pit (A-B002). RLD-VSL-00164 is located at elevation (-)18'-7". The vessel is located in a
stainless steel lined, rectangular cell and is the only vessel in that cell. The cell is designated room A-
B003, C3 effluent vessel cell.

The C5 vessel (RLD-VSL-00 165) collects, by gravity flow, effluents and other inflows from laboratory
hotcell floor drains, hotcell cupsinks, hotcell transfer drawer drains, hotcell transfer glovebox drains,
autosampling system drains, and a maintenance decontamination glovebox drain. In addition, the vessel
receives effluent transfers from the previously described C3 vessel (RLD-VSL-00 164), liquid transfers
from RLD-VSL-001 63, floor drain collection vessel (C2 vessel), and sump drain flows from the CS pump
pits (A-BOOS and A-B007) and CS piping pit (A-B006). RLD-VSL-001 65 is located at elevation (-)19'-

Page 1
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2". It is housed in a stainless steel lined, rectangular cell and is the only vessel in that cell. The cell is
designated room A-B004, C5 effluent vessel cell.

3.1 C3 vessel Secondary Containment for LAB Facility

Flooding could occur in the cell if there is a failure of the vessel or a release of fire water that causes the
vessel to overflow via its overflow nozzle. The greater flooding volume of the two scenarios determines
the required height of the stainless steel liner for the C3 effluent vessel cell.

The WTP design criteria for flooding due to a vessel failure is defined as either 110% of the maximum
operating volume of the largest vessel in the cell or the total volume of the largest vessel, whichever is
greater. The total volume is defined as the internal volume of the vessel, including the shell and both
heads. In this case, there is only one vessel in the cell and its total volume of 3200 gal (427.8 193) is the
greater volume. This is the volume that is used for calculating the cell stainless steel liner height.

Two cases are evaluated based on the different code requirements. Both cases are evaluated and the
greater liner height is used.
Scenario A: "Tank" or vessel is ruptured (WAG) plus In-Cell Fire Water Volume (If equipped)
Scenario B: "Tank" or vessel full plus remote Fire Water Volume (UBC)(flre water input from higher
elevation floor drains to a filled vessel).

For Scenario A, the flooding height is calculated by the summation of the total volume of the C3 vessel
plus 20 minutes of fire water flow into the vessel cell minus the volume of the sloped floor divided by the
net cell floor area. The C3 vessel cell has a floor area of -354 ft2. The fire water flow into the C3 vessel
cell was estimated based on a sprinkler spray density of 0. 17 gallmin-ft2 (gallons per minute per square
foot), a minimum design area for a period of 20 minutes, plus a 1.1 margin. Therefore, the total amount of
fire water from sprinklers inside the cell is 1325 gal (177 19.In addition, an allotment was made for
displacement due to piping, vessel supports, and other commodities that may be found in the cell. The
top of the stainless steel liner above the poured concrete floor required for a postulated vessel failure is
1.70 ft.

Scenario B examines the collection of fire water discharges Vhen the vessel is full and intact and
firewater from floor drains in the largest upper elevation area overflow the vessel resulting in the
flooding of the C3 effluent vessel cell. The largest firewater volume that can drain into RLD-VSL-00164
comes from the C3 Maintenance Shop that has a floor area of -2300 ft. Scenario B also uses a
sprinkler spray density of 0. 17 gal/min-ft2 (gallons per minute per square foot), into the C3 Maintenance
shop for a period of 20 minutes, plus a 1.1 margin. Therefore, the total amount of fire water that is
collected in the vessel and presumed to overflow into the cell is 8602 gal (1150 ft').

The required height for Scenario B is equal to the fire water flooding volume minus the volume of the
sloped floor area divided by the cross-sectional area of the cell compartment minus the vessel area. The
top of the stainless steel liner above the poured concrete floor required for flooding due to a postulated
fire water discharge is 3.8 ft.

The installed liner height is 4.96 ft, therefore the liner is sufficient for both scenarios. A derivation of the
liner height calculation is provided in Appendix A.

3.2 C5 Vessel Secondary Containment for LAB Facility

The C5 vessel (RLD-VSL-00165) is the only vessel in the respective cell. Flooding could occur in the
cell if there is a failure of the vessel or a release of fire water that causes the vessel to overflow via its

24590-PADC-FOO041 Rev 6 (1/22/2009) Pg
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overflow nozzle. The worst of the two scenarios determines the required height of the stainless steel liner
for the C5 effluent vessel cell.

The WTP design criteria for flooding due to a vessel failure is defined as either 110% of the maximum
operating volume of the largest vessel in the cell or the total volume of the largest vessel, whichever is
greater. The total volume is defined as the internal volume of the vessel, including the shell and both
heads. In this case, there is only one vessel in the cell and its total volume of 9100 gal (1216.5 ft3) is the

greater volume. This is the volume that is used for calculating the cell stainless steel liner height.

Two cases are evaluated based on the different code requirements. Both cases are evaluated and the
greater liner height is used.

Scenario A: "Tank" or vessel is ruptured (WAC) plus In-Cell Fire Water Volume (If equipped)
Scenario B: "Tank" or vessel full plus remote Fire Water Volume (UJBC)(flre water input from higher
elevation floor drains to a filled vessel).

For Scenario A, the flood height is calculated by the summation of the total volume of the C5 vessel
minus the volume of the sloped floor divided by the net cell floor area. There are no in-cell fire sprinlers
in the C5 vessel cell, so sprinkler flow was not considered in Scenario A. In addition, an allotment was
made for displacement due to piping, vessel supports, and other commodities that may be found in the
cell. The top of the stainless steel liner above the poured concrete floor required for a postulated vessel
failure is 1.90 ft.

For Scenario B the required liner height is equal to the hot cell fire water flooding volume minus the
volume of the sloped floor area divided by the cross-sectional area of the cell compartment minus the
vessel area. In addition, an allotment was made for displacement due to piping, vessel supports, and other
commodities that may be found in the cell. The largest firewater volume that can drain into RLD-VSL-
00 165 is from the Hotcells that has a floor area of =2300 ft2. The flooding due to fire water entering the
drain collection system through floor drains and overflowing the C5 vessel (RLD-VSL-00 165) was
estimated based on a sprinler spray density of 0. 17 gallmin-ft 2 (gallons per minute per square foot), a
minimum design area for a period of 20 minutes, plus a 1. 1 margin. Therefore, the total amount of fire
water that is collected in the vessel and presumed to overflow into the cell is 8602 gal (1150 ft3). The top
of the stainless steel liner above the poured concrete floor required for flooding due to a postulated fire
water discharge is 2.7 ft.

The installed liner height is 4.0 ft, therefore the liner is sufficient for both scenarios. A derivation of the
liner height calculation is provided in Appendix B.

24590-PADC+0004i Rev 6 (1/22/2009) 
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Appendix A

Calculation of Liner Height for RLD-VSL-00164 Cell

24590-PADC-FOOD41 Rev 6 (1/22/2009) Pg -



24590;;LAB-PER-M-02-OO1, Rev 2
Dangerous Waste Permit (DWP) Liner

Heights. in the LAB Facility

Calculation of Liner Height for RLD-VSL-00164 Cell

A.1 Objective

The purpose of this calculation is to size the height of the liner in the C3 effluent vessel cell (A-B003) at
the (-)l18'-7 elevation of the WIT analytical laboratory (for the C3 vessel, RLD-VSL-OO 164). The
general arrangement of the cell is illustrated in drawing 24590-LAB-P 1-60-00007.

A.2 Inputs

The following input parameters and physical characteristics are used as input to this calculation.

* Vessel characteristics: 8'-6" (102.0 in.) diameter x 8'-79/16" (103.6 in.) height (flanged and
dished heads, top and bottom) !

a Vessel volume: total volume = 3200 gal (427.8 ft3), maximum operating volume = 2740 gal
(366.3 ft3)

* Cell dimensions: 27'-3" (long, north/south) x 13'-0" (wide, east/west) x 10'-0" (high)
* duration of a fire water discharge is 20 minutes
*Fire sprinkder design criteria: The minimum spray density for laboratory process areasaud

mechanical rooms is 0. 17 gal/min-ft2 times 1. 1 over the minimum design area of 3000 ft2 (See
Design Guide WTP-GPG-M-033, Sect. 3, page 10 of 15)

*Fire protection water: Per Uniform Building Code (IJBC), Sec. 3072.3.3, "Secondary
containment for indoor storage areas shall be designed to contain a spill from the largest vessel,
plus the design flow volume of fire-protection water calculated to discharge from the fire-
extinguishing system over the minimum required system design area or area of the room or area
in which the storage is located, whichever is smaller, for a period of 20 minutes. Based on these
UBC criteria the C3 Maintenance Shop (--2300 'f) was selected to evalu~ate fire protection water
drain flow into RLD-VSL-00 164 (Scenario B).

*Liner sizing criterion: The liner must be designed to contain either 110% of the maximum
operating volume of the largest vessel in the cell or the total volume of the largest vessel,
whichever is greater; and. handle the volume of fire water from the fire protection system over the
minimum design area for a period of 20 minutes (with the vessel full)

The characterization of the fire and fire sprinler system is based on the design guide 245 90-WvTP-GPG-
M-019. The design criterion for the liner is based on a review of Washington Administrative Code
requirements and referenced standards. The vessel volumes are conservative values.

A.3 Background

This calculation is being performed to support dangerous waste permit modifications for the analytical
laboratory (LAB) facility.

Page A-1
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A.4 Applicable Codes and Standards

WAC 173-303. Dangerous Waste Regulations. Washington Administrative Code.

Publication #95-420, Guidance for Assessing Dangerous Waste Secondary Containment Systems,
Washington Department of Ecology, September 1995.
United Building Code, 1997

A.5 Methodology

This is a manual calculation that uses well-known and recognized handbook formulas. The general
approach is to calculate the total volume of liquid that potentially enters the cell and divide that value by
the net available floor area to obtain the flooding height in the cell.

Liquid can enter the cell if there is a failure of the vessel in the corresponding cell or a release of fire
water that causes the vessel to overflow. For the vessel rupture cases, the total volume of the vessel in the
corresponding cell is discharged to the cell. In contrast, for the fire water cases, liquid enters the drain
collection system through floor drains located at various grade-level rooms throughout the analytical
laboratory building and the collected liquid causes the vessel to overflow into the corresponding cell. The
intact vessel is taken to be :fiu at the start of the fire water discharge.

A-.6 Asswmptions

The following assumptions are used in the calculation.

A.6.1 For the scenario of a vessel spill, credit is taken for any fluid volume that remains in the
vessel as the fluid level will equalize between vessel and cell. This assumption does not
require verification.

A.6.2 The volume displaced by the piping, vessel supports, and other obstructions in the cell
is assumed to equal 5% of the volume displaced by the vessel. By inspection, the few
pipes or other commodities located in the vessel cells are open and do not significantly
contribute to volume reduction. This assumption is deemed to be conservative and does
not require verification.

A.6.3 For the scenario of a full vessel, the area of the vessel is subtracted from the gross area
of the cell floor. This assumption is conservative and does not require verification.

A.7 Calculations

A.7.1 C3 Vessel (RLD-VSL-00164) Rupture Plus In-Cell Firewater Release (Scenario A)

A.7.1.1 Vessel Characteristics

Vessel dimensions: 8'-6" (8.50 if) diameter x 8'-7 9/16" (8.63 ft) height (flanged-and-dished heads, top
and bottom).

24590-PADC-F00041 Rev 6 (1/22/2009) Pg -
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Total Volume = 3,200 gal (427.8 ft?) 1 10% MOV =1. 1 * 2,740 gal = 3,014 gal

Therefore, the vessel capacity used in liner height calculation is 3,200 gal (427.8 ft3)

A.7.1.2 Cell Characteristics

Cell Dimensions: [27'-Y" (long)] x [13'-0" (wide)]

Based on Assumption A.6.2, the net cell floor area is given by the following:

Net Cell Floor Area (AO) = Gross Area - 5% of Vessel Area for unknowns (e.g., piping, vessel supports,
etc.)

Vessel outside diameter: 8.50 ft (internal diameter) + 2*(0.375"112 in/ft) (shell thickness) 8.5625 ft.

Af= [27.25 ft*13.00 ft] - [0.05 *(114)* 7c*(8.5625 ft) 2]

Af= 354.25 f2
-2.88 f 2

=351.4ft

A.7.1.3 Fire Water Flood Characteristics:

V., = (T)(0.1I7)(Afr )(l.l1)

Where:
T = 20 minutes
Af,,= 3 54.25 ft2

Therefore, fire water flooding volume is equal to: V,[= 20 mini (0. 17 gallmin-ft) *(354.25 ft2)*(l.l1)
1324.9 gal (177.1 ft3)

A.7.1.4 Sloped Floor Volume

The cell floor is sloped 2 inches (0. 17 ftj to direct potential leaks to the secondary containment sump.
Credit is taken for the volume of the sloped floor from the base of the liners to the top of the sump by
subtracting the calculated volume from the vessel and fire water flood volumes.
The volume of the sloped floor section is calculated using:

V,~ = (h, /3XAf + rAfAi + Al) = (0. 17 /3X354.25 + (354.24)(l0.03) +10o.03) = 24.02fl3

Where A, = 3.167' x 3.167' = 10.03 Wt (area of floor at top of sump)

A.7.1.5 Required Liner Height (H)

Flood Height = (Vessel Volume + Fire Water Flood Volume - Sloped Floor Volume) INet Cell Floor
Area =

(427.8 + 177.1 - 24.02) ft3 /351.4 ft2 -

(580.88) ft'/ 351.4 ft2 = 1.653 ft =- .7Oft

Page A-3
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The required liner height, H =1.70 ft (Scenario A)

A.7.2 C3 Vessel (RLD-VSL-00164) Full Plus Remote Firewater Release volume
(Scenario B)

A.7.2.1 Flood Height

Flood Height = Remote Floodwater Volume / (Cell Floor Area -Vessel Area)
A.7.2.2 Ceff Characteristics, A-B003

Cell Dimensions: [27'-3" (long)] x [13'-0" (wide)]

Based on Assumption A.6.3, the net cell floor area minus the vessel area is given by the following:

Net Cell Floor Area (Af) = Gross Area - Vessel Area

Vessel outside diameter: 8.50 ft (internal diameter) + 2*(0.375"112 in/ft) (shell thickness) =8.5625 ft.

Af = [27.25 ft- 13.00 ft] -,[(l/4)* -n*(8.5625 ft)2

A,= 354.25 ft2 - 57.58 ft= 296.67 ft'

A.7.2.3 Fire Water Flood Characteristics

The largest firewater volume that can drain into RLD-VS-0Ol 164 is from the C3 Maintenance Shop

The floor area of the C3 Maintenance Shop is calculated below:

A.= 58.6875' x 39' =2289 ft2  2300 ft2

Remote Floodwater Volume from the largest area with fire sprinkler service draining to vessel (C3
Maintenance Area)

V,,= (T)(0.1I7)(Af.)(1.l1)

Wvhere:
T = 20 minutes
Af = A. =2300 ft2

Therefore, fire water flooding volume is equal to: V,,, 20 min* (0.17 galftnin-fl2) *(2300 ft2)*(1.1)
8602 gal (1150 ft3)

A.7.2.4 Sloped Floor Volume

The cell floor is sloped 2 inches (0. 17 ft) to direct potential leaks to the secondary containment sump.
Credit is taken for the volume of the sloped floor from the base of the liners to the top of the sump by
subtracting the calculated volume from the vessel and fire water flood volumes.
The volume of the sloped floor section is calculated using:

V= (k~ / 3X.f + [ 4- Ai) = (0. 17 /3X3 54.25 + (3-54.24)(l0.03) + 10.03) =24.02ft'

24590-PADC-M0041 Rev 6 (1/22/2009) Pg -
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Where A, = 3.167' x 3.167' =10.03 ft2 (area of floor at top of sump)

A.7.2.5 Required Liner Height

Flood Height = (Fire Water Flood Volume - Sloped Floor Volume)/Net Cell Floor Area

(1150 -24.02) ft'/ 296.67 ft2 = 3.8 ft

The required liner height, H = 3.8 ft (Scenario B)

A.8 Results and conclusions

The required liner height is 1.70 ft. for Scenario A.
The required liner height is 3.80 ft. for Scenario B.
Installed liner height of 4.96 ft (4'-l 1.5") as measured from the highest point on the concrete floor
exceeds the minimum liner height requirement and therefore it is adequate.

A.9 References

A.9.1 24590-LAB-P 1-60-00007, Rev. 002, ANALYTICAL LABORATORY GENERAL

ARRANGEMENT PLAN AT EL (-) 19 FT - 21N SECTIONS E-E, F-F & G-G.

A.9.2 24590-WTP-GPG-M-033, Rev. 004, Fire Water Floor Drain System.

A.9.3 24590-QL-SRA-MTF5-0000l-44-00007, Rev. OOB, Drawings - Analytical Laboratory
C3 Cell Details - Dwg. No. 206.

A.10 Attachments

None
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Appendix B
Calculation of Liner Height for RLD-VSL-00J165 Cell

B.1 Objective

The purpose of this calculation is to size the height of the liner in the C5 effluent vessel cell (A-B004) at
the (-)19'-2" elevation of the WTP analytical laboratory (for the C5 vessel, RLD-VSL-00165). The
general arrangement of the cell is illustrated in drawing 245 90-LAB-P 1 -60-00007.

B.2 Inputs

The following input parameters and physical characteristics are used as input to this calculation.

"Vessel characteristics: 16'-0" (192.0 in.) diameter x 8'-2" (98 in.) height (flanged and dished
heads, top and bottom)

" Vessel volume: total volume = 9100 gal (1216.5 ft3), maximum operating volume = 6615 gal
(884.3 ft')

*Cell dimensions: 29'-0" (long, north/south) x 21 '-0" (wide, east/west) x 11%'2" (high)
*Duration of a fire water discharge is 20 minutes
*Fire sprinkler design criteria: The minimum spray density for laboratory process area, including

hoteell support rooms, laboratory suites and corridors, and mechanical rooms is 0. 17 gallrnin-ft2

times 1.1 ovei the minimum design area of 3000 ft2 (See Design Guide WTP-GPG-M-033, Sect.
3, page 10 of 15)Fire protection water: Per Uniform Building Code (UBC), Sec. 307.2.3.3,
"Secondary containment for indoor storage areas shall be designed to contain a spill from the
largest vessel, plus the design flow volume of fire-protection water calculated to discharge from
the fire-extinguishing system over the minimum required system design area or area of the room
or area in which the storage is located, whichever is smaller, for a period of 20 minutes. Based on
these UBC criteria the Hoteell area (--2300 R1) was selected to evaluate fire protection water drain
flow into RLD-VSL-00165 (Scenario B).

*Liner sizing criterion: The liner must be designed to contain either 110% of the maximum
operating volume of the largest vessel in the cell or the total volume of the largest vessel,
whichever is greater; and handle the volume of fire water from the fire protection system over the
minimum design area for a period of 20 minutes (with the vessel full)

The characterization of the fire and fire sprinkler system is based on the design guide 24590-WTP-GPG-
M-019. The design criterion for the liner is based on a review of Washington Administrative Code
requirements and referenced standards. The vessel volumes are conservative values.

B.3 Background

This calculation is being per-formed to support dangerous waste permit modifications for the analytical
laboratory (LAB) facility.

24590-PAD)C-F00041 Rev 6 (1/22/2009) 
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BA4 Applicable Codes and Standards

WAG 173-303. Dangerous Waste Regulations. Washington Administrative Code.

Publication #95-420, Guidance for Assessing Dangerous Waste Secondary Containment Systems,
Washington Department of Ecology, September 1995.
United Building Code, 1997

B.5 Methodology

This is a manual calculation that uses well-known and recognized handbook formulas. The general
approach is to calculate the total volume of liquid that potentially enters the cell and divide that value by
the net available floor area to obtain the flooding height in the cell.

Liquid can enter the cell if there is a failure of the vessel in the corresponding cell or a release of fire
water that causes the vessel to overflow. For the vessel rupture cases, the total volume of the vessel in the
corresponding cell is discharged to the cell. In contrast, for the fire water cases, liquid enters the drain
collection system through floor drains located at various grade-level rooms throughout the analytical
laboratory building and the collected liquid causes the vessel to overflow into the corresponding cell. The
intact vessel is taken to be fulfl at the start of the fire water discharge.

B.6 Assumptions

The following assumptions are used in the calculation.

B.6.1 For the scenario of a vessel spill, credit is taken for any fluid volume that remains in the vessel
as the fluid level will equalize between vessel and cell. This assumption is conservative and
does not require verification.

B.6.2 The volume displaced by the piping, vessel supports, and other obstructions in the cell is
assumed to equal 5% of the volume displaced by the vessel. By inspection, the few pipes or
other commodities located in the vessel cells are open and do not significantly contribute to
volume reduction. This assumption is deemed to be conservative and does not require
verification.

B.6.3 For the scenario of a full vessel, the area of the vessel is subtracted from the gross area
of the cell floor. This assumption is conservative and does not require verification.

B.7 Calculations

B.7.1 C5 Vessel (RLD-VSL-411 65) Rupture (Scenario A)

B.7.1.1 Vessel Characteristics

Vessel Dimensions: 16 ft Dia. x 8.17 ft H (Flanged-and-Dished-Heads Top and Bottom)

Total Volume = 9,100 gal (1,216.5 ft3) 110%, MOV = 1.1 * 6,615 gal = 7,277 gal

24590-PADC-FODD41 Rev 6 (1/22/2009) Pg -
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Therefore, the vessel capacity used to calculate the liner height is equal to 9, 100 gal (1,216.5 ft').

B.7.1.2 Cell characteristics

Cell Dimensions: [29'4)" (long)] x [21 '-0" (wide)]

Based on Assumption B.6.2, the net cell floor area is given by the following:
Net Cell Floor Area (AO) Gross Area - 5% of Vessel Area for unknowns (e.g., piping, vessel supports,
etc.)

Vessel outside diameter: 16.0 ft (internal diameter) + 2*(0.688"112) (shell thickness) 16.115 ft

Af = [29.00 ft*21.00 ft] - 10.05 *(1/4)*2t*(16.115 ft)2]

Af= 609.00 ft2 - 10.2 ft2 = 598.8 ft2

B.7.1.3 Fire Water Flood Characteristics:

There are No Sprinklers in C5 Cell.

B.7.1.4 Sloped Floor Volume

The cell floor is sloped 4 inches (0.33 ft) to direct potential leaks to the secondary containment sump.
Credit is taken for the volume of the sloped floor from the base of the liners to the top of the sump by
subtracting the calculated volume from the vessel and fire water flood volumes.
The volume of the sloped floor section is calculated by:

Where A, = (1'-8" + l'-8") x (1'-8" + l'-8") = 3.33' x 3.33' =11. 11 ft2 (area of floor at top of sump)

B.7.1.5 Required Liner Height (H)

Flood Height = (Ruptured Vessel Volume - Sloped Floor Volume) /Net Cell Floor Area

(1216.5 - 77.26) Wl/ 598.8 ft2

(113 9.24)ft3/ 598.8 f2
=1.90 ft

The required liner height, H = 1.90 ft (Scenario A)

B.7.2 C5 Vessel (RLD-VSL-00165) Full Plus Remote Firewater Release Volume
(Scenario B)

B.7.2.1 Flood Height

Flood Height = Remote Floodwater Volume /(Cell Floor Area -Vessel Area)

24S90-PADC-F-00041 Rev 6 (1/22/2009) 
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B.7.2.2 Cell Characteristics, A-B004

Cell Dimensions: [29'-0" (long)] x [21 '-0" (wide)]

Based on Assumption B.6.3, the net. cell floor area is given by the following:

Net Cell Floor Area (AO) = Gross Area - Vessel Area

Vessel outside diameter :16.0 ft (internal diameter) + 2*(0.688"112) (shell thickness) =16.115 ft

Af = [29.00 ft*21.00 ft] - [l/4*ir*(l6.1l5 ft)2 ]

At= 609.0 ft2 - 203.96 ft' = 405.0 ft2

B.7.2.3 Fire Water Flood Characteristics

The largest fire water volume that can drain into RLD-VSL-00 165 is from the Hot Cell Area (HG-i
through HC-1 4) [A0141 B].

The floor area of the Hot Cells is calculated below:

AHc 20'x 115'= 2300 ft2

Va =(T)(0. 17)(Af.)(1. 1)

Where:
T = 20 minutes
Af, = AHc =20' x 115' 2300 ft2

Therefore, fire water flooding volume is equal to: V,, =20 min* (0. 17 gallMin-ft2) (2300 ft)*(l .1)=
8602 gal (1149.8 ft3)

B.7.2.4 Sloped Floor Volume

The cell floor is sloped 4 inches (0.33 fi) to direct potential leaks to the secondary containment sump.
Credit is taken for the volume of the sloped floor from the base of the liners to the top of the sumnp by
subtracting the calculated volume from the vessel and fire water flood volumes.
The volume of the sloped floor section is calculated by:

V, = (h, / 3)Af + -i + A) = (0.33 /3X609 + (609)(l1.1) +11.11) = 77.26ft'

Where A, = (1 '-8" + l'-8") x (1'-8" + 1'-8") 3.33' x 3.33' = 11.11 ft2 (area of floor at top of sump)

B-7.2.5 Required Liner Height

Flood Height = (Fire Water Flood Volume - Sloped Floor Volume)/Net Cell Floor Area

(1149.8 -77.26) ft'/ 405.0 ft2'
(I 072.54)ft3 / 405.0 ft2 

=2.65 ft 2.70ft
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The required liner height, H = 2.70 ft (Scenario B)

B.8 Results and Conclusions

The required liner height is 1.90 ft. for Scenario A.
The required liner height is 2.70 ft. for Scenario B.
Installed liner height of 4.0 ft as measured from the highest point on the concrete floor exceeds the

mimmrequirement and therefore it is adequate.

B.9 References

B.9.1 24590-LAB-P 1-60-00007, Rev. 002, ANALYTICAL LABORATORY GENERAL

ARRANGEMENT PLAN AT EL (-) 19 FT - 21N SECTIONS E-E, F-F & G-G.

B.9.2 24590-WTP-GPG-M-033, Rev. 004, Fire Water Floor Drain System.

B.9.3 24590-QL-SRA-MIT5-00001-44-00004, Rev. OOC, Drawing - Analytical Laboratory
C5 Cell Details - 203.

B.10 Attachments

* None
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1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 11.9

Laboratory Building
Material Selection Documentation

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part I1 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description

2459-LA-NIDRLDPOO0, Rv I Material Selection Data Sheet for RLD-
2459-LABNi -RLDP002, Rv 1 VSL-00 164

2459-LA-NIDRLDPOO0, Rv I Material Selection Data Sheet for RLD-
2459-LABNI -RLDP003, Rv I VSL-00 165

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,"
or "-TPOO 1V) should be used in conjunction with any document change notices issued
againstthm

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).

Part 111, Operating Unit Group 10-1 1.9-1





1/2012 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

* Drawings and Documents
Operating Unit Group 10 - Appendix 11. 10

Laboratory Building
Critical Systems Equipment/Instrument List

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawin /Jjocument Description
Analytical Laboratory Below Grade Room &
Equipment Room List

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. '-P0001I,"
or "-TPOO 1V) should be used in conjunction with any document change notices issued
against them.

0 We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).

Part 111, Operating Unit Group 10- 11. 10- 1
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* Drawings and Documents
Operating Unit Group 10 - Appendix 11. 11

Laboratory Building
IQRPE Reports

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Description

CCN 200253 / IA-3001891-001 IQRPE Structural Integrity Assessment Report
for LAB RLD Ancillary Equipment

24590-CM-HC4-HXYG-00138-0l-16, IQRPE Review of the Analytical Laboratory
Rev OOB Facility Below Grade Level Secondary

Containment

24590-CM-HC4-HXYG-00138-0l- IQRPE Integrity Assessment Report for RLD-
00020, Rev OOA VSL-00 164 and RLD-VSL-00 165

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).
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1/20 12 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

* Drawings and Documents
Operating Unit Group 10 - Appendix 11. 13

Laboratory Building
Instrument Control Logic and Narrative Descriptions

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description
System Logic Description for Analytical

24590-LAB-PER-J-03-00l, Rev 1 Laboratory - Radioactive Liquid Waste Disposal
_________________________System

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
or "-TPOO 1") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecology Publication #07-05-006 (http://wvww.ecy.wa.gov,,biblo/0705006. html).

Part 111, Operating Unit Group 10-1 11.13-1
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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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History Sheet
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0 Issued for Permitting Use A. Pfeif

I Revised to include changes to permitted instruments N. A. Gergely
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Acronyms

AEA Atomic Energy Act

DOE US Department of Energy

DWP Dangerous Waste Permit

LAB analytical laboratory

LAH level alarm high

LAHII level alarm high high

LAL level alarm low

LI level indicator

LSH level switch high

LT level transmitter

MILD piping and instrumentation diagram

RID radioactive liquid waste disposal

WTP Hanford Tank Waste Treatment and Immobilization Plant
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Glossary

acquire Acquire is a command under batch control that reserves a group of equipment for a
particular batch control operation.

batch Batch is the material that is being produced or that has been produced by a single
execution of a batch process.

batch control Batch control refers to control activities and control functions that provide an
ordered set of processing activities to complete a batch process.

batch process A batch process is a process that leads to the production of finite quantities of
material by subjectinig quantities of input materials to an ordered set of processing
activities over a finite. period of time using one or more pieces of equipment.

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

exception handling Exception handling refers to those functions that deal with plant or process
contingencies and other events that occur outside the normal or desired behavior of
batch control.

level alarm A vessel high-level setpoint used to stop a transfer-in batch operation to a vessel
high (LABI) under normal plant operation.

level alarm high Refers to a notification in the control system that is activated when the applicable
high (LAHIII) variable reaches a point that is significantly higher than that expected during normal

operation

level alarm A vessel low-level set point used to stop a transfer-out batch operation from a vessel
low (LAL) under normal plant operations.

release Release is a command under batch control that opens up a group of equipment for
any batch control to acquire.

24590-PADC-FO .0041 Rev 6 (1/22/2009) 
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1 Introduction
This document describes the instruent control logic for Dangerous Waste Permit (DWP) tank and
ancillary equipment in the radioactive liquid waste disposal (RID) system within the analytical laboratory
(LAB) associated with dangerous waste management.

2 Applicable Documents

24590-WTP-M6-50-00001 PMID Symbols and Legend Sheet 1 of 8

24590-WTP-M6-50-00002 P&D Symbols and Legend Sheet 2 of 8

24590-WTP-M6-50-00003 PMID Symbols and Legend Sheet 3 of 8

24590-WTP-M6-50-00004 M&ID Symbols and Legend Sheet 4 of 8

24590-WTP-M6-50-00005 P&ID Symbols and Legend Sh eetS5 of 8

245 90-WTP-M6-50-00006 PMID Symbols and Legend Sheet 6 of 8

24590-WTP-M6-50-00007 P&ID Symbols and Legend Sheet 7 of 8

2 4590-WTP-M6-50-00008 M&ID Symbols and Legend Sheet 8 of 8

24590-LAB-M6-RLD- P&!D - LAB Radioactive Liquid Waste Disposal System CS Collection
00001001 and Transfer RLD- VSL -001 65

24590-LAB-M6-RLD- P&JD - LAB Radioactive Liquid Waste Disposal System CS Collection
00001002 and Transfer RLD-PMP-0183A

24590-LAB-M6 RID- MILD - LAB Radioactive Liquid Waste Disposal System CS Collection
00001003 and Transfer RLD-PMP- 001 83B

24590-LAB-M6-RLD- MI!D - LAB Radioactive Liquid Waste Disposal System CS Collection
00001004 and Transfer Valve Pit

-245 90-LAB-M6-RLD- MIJD - LAB Radioactive Liquid Waste Disposal System C3 Collection
00002001 & Transfer RLD- VSL-001 64

245 90-LAB-M6-RLD- P&JD - LAB Radioactive Liquid Waste Disposal System C3 Collection
00002003 & Transfer RLD-PMP-00182A/B II

245 90-LAB-M6-RLD- P&ID - LAB Radioactive Liquid Waste Disposal System C3 RAD LAB
00006001 Collection

245 90-LAB-M6-RL-D- P&JD - LAB Radioactive Liquid Waste Disposal System C3 RAD LAB
00006002 Collection

24590-LAB-M6-RLD- P&JD - LAB Radioactive Liquid Waste Disposal System C3 RAD LAB
00006003 Collection

2459-PADC-F00041 Rev 6 (1/22/2009) Pg
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24590-LAB-M6-RLD- PMID - LAB Radioactive Liquid Waste Disposal System C3 Leak

00007001 Detection Boxes

24590-LAB-M6-RLD- P&ID - LAB Radioactive Liquid Waste Disposal System C3 Collection

00007002 Drain Header

245 90-LAB-M6-RLD- M&ID - LAB Radioactive Liquid Waste Disposal System - CS Leak

00008001 Detection Boxes

24590-LAB-M6-RLD- P&ID - LAB Radioactive Liquid Waste Disposal System CS Drain

00008002 Collection Headers

*24590-LAB-3YD-RLD-00001 System Description for the Analytical Laboratory Radioactive Liquid

Waste Disposal System tRLD)

3 Description

The DWP tank and ancillary equipment associated with dangerous waste nmanagcment within the RLD

* RLD-VSL-00 165 Hotcell drain collection vessel (C5 vessel)

" RLD-VSL-00164 Lab area sink drain collection vessel (C3 vessel)

" RLD-PMP-001 83A Hotcell drain collection vessel pump (C5 vessel)

" RLD-PMP-00l 83B Hotcell drain collection vessel pump (C5 vessel)

" RLD-PMP-00 1 82A Lab area sink drain collection vessel pump (C3 vessel)

* RLD-PMP-001 82B3 Lab area sink drain collection vessel pump (C3 vessel)

* RLD-SUMP-00042 C5 vessel cell sump

" RLD-SUMiP-00041 03 vessel cell pump

" RLD-SUMP-00043A C5 pump pit sump

* -RLD-SUMP-00043B C5 pump pit sump

" RLD-SUMP-00044 C5 piping pit sump

* RLD-SUMIP-00045 C3 pump pit sump

* RLD-LDB-00002 Hotcell collection leak detection box

" RID-LD)B-00004 C3 transfer leak detection box

" RLD-LDB-00005 RAD Lab sink collection header leak detection box

* RLD-LDB-00006 PVA drain header leak detection box

" RLD-LDB-00007 C3 maintenance drain header leak detection box

* RLD-LDB-00008 Sample receive/send drain header leak detection box

* RLD-LDB-00009 Glovebox header leak detection box

" RLD-LDB3-000 11 ASX equipment drain collection header leak detection box

3.1 Hotcell Drain Collection Vessel

The hotcell drain collection vessel (RLD-VSL-00 165) receives effluent from hotcell glovebox drains,
hotcell cupsinks, hoteell transfer drawers, the master-slave manipulator decontamination glovebox,
hotcell sample drop station, and the hotcell drain collection vessel pump pits and valve pit sumps.
Effluents from the lab area sink drain collection vessel (RLD-VSL-00 164) and the floor drain collection
vessel (RLD-VSL-00 163) can also be transferred to the hotcell drain collection vessel

24590.PADCFVOO41 Rev 6 (1/22/2009) 
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(RLD-VSL-00165). The Floor Drain Collection Vessel (RLD-VSL-00163) collects, contains, and
transfers non-contaminated liquid effluent. Although the floor drain collection vessel is identified as part
of the RID system, it is not designed or permitted to manage mixed or dangerous wastes. For waste
management reliability, batch controlled transfers into RLD-VSL-00 165 are limited by the control system
to one transfer in or out at a time by the batch control mechanism of acquiring and releasing. Once
acquired, no other batch control operation will be able to coordinate activities with the hoteell drain
collection vessel (RL.D-VSL-O 165) until it is released.

When the vessel is available to receive effluent, the operator will initiate the transfer-in sequence. Once

the sequence is initiated, the control system will verify that instruments, utilities, and equipment
associated with the transfer are within operational parameters. If any of the monitored parameters are not
within the specified limits during the transfer, the control system will switch to exception handling logic

that will return the equipment associated with the transfer to a safe state. During normal operation, the
batch transfer sequence is stopped by the control system when any of the following conditions are met:

" The level in the hoteell drain collection vessel (RLD-VSL-OO 165) reaches its level alarm high (LAH)

* The level of the sending equipment reaches its level alarm low (LAL).

When the LAIL of the hotcell drain collection vessel (RLD-VSL-00 165) is reached, the control system
will notify an operator through the plant control system interface that the hoteell drain collection vessel
(RLD-VSL-00165) is ready to transfer its contents. The operator will then initiate the transfer-out
sequence within the control system. Once initiated, the control system verifies that instruments, utilities,
and equipment associated with the transfer are within operational parameters and remain as such
throughout the transfer. If any of the monitored parameters are not within the specified limits during the
transfer, the control system will switch to exception handling logic that will return the equipment
associated with the transfer to a safe state. During normal operation, the batch transfer sequence will end
when any of the following conditions are met:

" The level in the hotcell drain collection vessel (RLD-VSL-00165) reaches its LAL

" The level of the receiving equipment reaches its LAH (during routine operations, pretreatment plant
wash vessel, PWD-VSL-00044 or the pretreatment ultimate overflow vessel, PW*D-VSL-00033,
which receives transfer line flushes).

When the level is above the normal operating range due to an abnormality, interlocks and alarms within
the control system help prevent an overflow condition. Figure 1 shows the interlocks and alarms for the
level instrument associated with the hoteell drain collection vessel (RLD-VSL-00165). At the high
high-alarm setpoint, an alarm (LAHEI) is generated and all dedicated controlled feeds are isolated.
Isolation occurs by stopping the motive force, closing valves, or a combination of both.

3.2 Radiological Laboratory Area Sink Drain Collection Vessel

The radiological laboratory (referred to in this document as the lab) area sink drain collection vessel
(RLD-VSL-O 164) receives effluent from the lab sinks, the lab fume hood sinks, decontamination
showers and sinks, autosampling system equipment drains, the receiving and shipping area, process
vacuum equipment, other floor drains throughout the LAB, and the C3 pump pit sump
(RLD-SUMEP-00045). Effluents from the floor drain collection vessel (RLD-VSL-O0l 63) can also be
transferred to the lab area sink drain collection vessel (RLD-VSL-OO 164). For waste management
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reliability, batch controlled transfers into RLD-VSL-00l 164 are limited by the control system to one
transfer in or out at a time by the batch control mechanism of acquiring and releasing. Once acquired, no
other batch control operation will be able to coordinate activities with the lab area sink drain collection
vessel (RLD-VSL-O 1 64) until it is released.

When the vessel is available to receive effluent, the operator will initiate the tranisfer-in sequence. Once
the sequence is initiated, the control system will verify that instruments, utilities, and equipment
associated with the transfer are within operational parameters. If any of the monitored parameters are not
within the specified limits during the transfer, the control system will switch to exception handling logic
that will return the equipment associated with the transfer to a safe state. During normal operation, the
batch transfer sequence is stopped by the control system when any of the following conditions are met:

" The level in the lab area sink drain collection vessel (RLD-VSL-O0l 64) reaches its LAB

" The level of the sending equipment reaches its LAL.

When the LAB of the lab area sink drain collection vessel (RLD-VSL-O0l 64) is reached, the control
system will notify an operator through the plant control system interface that the lab area sink drain
collection vessel is ready to transfer its contents. The operator will then initiate the transfer-out sequence
within the control system. Once initiated, the control system verifies that instruments, utilities, and
equipment associated with the transfer are within operational parameters and remain as such throughout
the transfer. If any of the monitored parameters are not within the specified limits during the transfer, the
control system will switch to exception handling logic that will return the equipment associated with the
transfer to a safe state. During normal operation, the batch transfer sequence will end when any of the
following conditions are met:

" The level in the lab area sink drain collection vessel (RLD-VSL-OO 164) reaches its LAL

" The level of the receiving equipment reaches its LAH.

When the level is above the normal operating range due to an abnormality, interlocks along with alarms
within the control system help prevent an overflow condition. Figure 1 shows the interlocks and alarms
for the level instrument associated with the lab area sink drain collection vessel (RLD-VSL-OO 164). At
the high high-alarm setpoint, an alarm (LAHRI) is generated and all dedicated controlled feeds are
isolated. Isolation occurs by stopping the motive force, -closing valves, or a combination of both.

3.3 Cell and Equipment Sumps

The LAB has two different types of sumps: pump or piping pit (equipment) and vessel cell sumps. All of
the sumnps are maintained dry. A general description of radar level detection in sumps can be found in
245 90-WTP-PER-J-02-002, Leak Detection in Secondary Containment Systems, section 3.2. 1.

Upon detection of a high liquid level in a cell sump, the control system alarms at which point the operator
must take the necessary action to diagnose the source of the leakage and empty the cell sump. Figure 2
shows the alarms for the level instrument associated with the C5 vessel cell sump (RLD-SUMvP-00042),
which also serves as a typical method of operation for the C3 vessel cell sumnp (RLD-SUMP-00041).

The pump or piping pit sumps are self-emptying and automatically drain back to their respective vessel.
Upon detection of a high liquid level in a pit sump, the control system alanns at which point the operator
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removes the weir from the sump and diagnoses the source of the leakage. Figure 2 shows the alarms for

the level instrument associated with one of the C5 pump pit sumps (RLD-SUMP-00043A), which serves

as a typical method of operation for all pit sumps in the LAB.

The hotcell drain collection vessel (RLD-VSL-00 165) and the lab area sink drain collection vessel

(RLD-VSL-OO1 64) have their own set of sumps. The sumps for the hotcell drain collection vessel

(RLD-VSL-OO 165) are the C5 vessel cell sump (RLD-SUMP-00042), the C5 pump pit sumps

(RLD-SUMP-00043A and RLD-SUMP-00043B), and the C5 piping pit sump (RLD-SUMP-00044). In

the event of a level detection in the C5 vessel cell sump, the operator routes the liquid to the pretreatment

plant wash vessel (PWD-VSL-00044). The sumnps for the lab area sink drain collection vessel

(RLD-VSL-001 64) are the C3 vessel cell sump (RLD-SUMP-00041) and the C3 pump pit sump

(RLD-SIJMP-00045). In the event of a level detection in the C3 vessel cell sump, the operator routes the

liquid to the hotcell drain collection vessel (RLD-VSL-001 65).

3.4 Leak Detection Boxes

The LAB has leak detection boxes on the headers draining into the hotcell drain collection vessel
(RLD-VSL-O0l 65) and the lab area sink drain collection vessel (RLD-VSL-O0l 64). The leak detection

boxes are designed to detect a leak in the annular space of the coaxial or double-walled piping. Each box

is installed with a drain plug in the closed position to create a detectable level. Upon detection of a level,

the control system alarms, at which point the operator lifts the plug to drain the leak detection box. An

overflow plug installed in the open position prevents overfill of the leak detection box until it can be

drained. The leak detection boxes for the C3 drain collection headers drain to the C3 vessel cell sump

(RLD-SUMP-0004 1). Similarly, the leak detection boxes for the CS drain collection headers and the C3

transfer line for the lab area sink drain collection vessel (RL.D-VSL-O0l 64) drain to the C5 vessel cell
sump (RLD-SUMP-00042). Figure 3 shows the alarm for the level instrument associated with one of the

C3 transfer leak detection box (RLD-L-DB-00004), which serves as a typical method of operation for all

leak detection boxes in the LAB.
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Table 1 Associated Instruments for LAB Radioactive Liquid Waste Disposal System

P&LD Monitoring/control Type of Instrument/control
parameter instrumentlcontrol device tag number

device___________

24590-LAB-M6-RLD- Level Measurement for Level Element LE-6 10
00001001 RLD-VSL-00165

Level Transmitter LT-6 104

Level Indicator LI-6104

24590-LAB-M6-RLD- Level Measurement for Level Transmitter LT-61 15

00001001 RLD-SUMP-00042 LvlIdctr L-11

24590-LAB-M6-RLD- Level Measurement for Level Transmitter LT-61 16
00001002 RLD-SUMP-00043A

Level Indicator LI-61 16

24590-LAB-M6-RLD- Level Measurement for Level Transmitter LT-6124

00001003 RLD-SUMIP-00043B
Level Indicator LI-61 24

24590-LAB-M6-RLD- Level Measurement for Level Transmitter LT-6123

000104 RD-UNT0044 Level Indicator LI-6123

24590-LAB-M6-RLD- Level Measurement for Level Element LE-6202
00002001 RLD-VSL700 164

Level Transmitter LT-6202

Level Indicator LI-6202

24590-LAB-M6 -RLD- Level Measurement for Level Transmitter LT-621 1
00002001 RLD-SUMP-00041

Level Indicator LI-621 1

24590-LAB-M6-RLD- Level Measurement for Level Transmitter LT.-6212
00002003 RLD-SUMP-00045

Level Indicator LI-6212

245 90-LAB-M6-RLD- Level Measurement fpr Level High Switch LSH-621 5
00007001 RLD-LDB-00005

Level High Alarm LAHI-6215

245 90-LAB-M6-RLD- Level Measurement for Level High Switch LSH-6701
00007001 RLD-LDB-00006

Level High Alarm LAH-6701

24590-LAB-M6-RLD- Level Measurement for Level High Switch LSH-6702
00007001 RLD-LDB-00007

Level H1igh Alarm LAH-6702
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24590-LAB-M6-RLD- Level Measurement for Level High Switch LSH-6703
00007001 RL-D-LDB-00008

Level High Alarm LAH-6703

24590-LAB-M6-RLD- Level Measurement for Level High Switch LSH-6704
00007001 RLD-LDB-0001 I

Level High Alarm LAH-6704

24590-LAB-M6-RLD- Level Measurement for Level High Switch LSH-6120
00008001 RLD-LDB-00002

Level H1igh Alarm LAH-61 20

24590-LAB-M6-RLD- Level Measurement for Level High Switch LSH-61 18
00008001 RLD-LDB-00004

Level H-igh Alarm LAH-6118

24590-LAB-M6-RLD- Level Measurement for Level High Switch LSH-6801
00008001 RLD-LDB-00009

Level IHigh Alarm LAH1-6801
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Figure 1 Typical Drain Collection Vessel Level Detection
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Figure 2 Typical Sump Level Detection
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Figure 3 Typical Leak Detection Box Level Detection

Start

Register jthe state
of the thermal (LSHswitch in the leak XO(
detection box

FAarm Leak FLA7

Page 10
24590-PADC-F00041 Rev 6 (1/22/2009)



1/20 12 WA7890008967, Part 111, Operating Unit Group 10
Waste Treatment and Immobilization Plant

Drawings and Documents
Operating Unit Group 10 - Appendix 11. 18

Laboratory Building
Operating Documents

The documents listed in the following table are incorporated by reference into this permit
and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
copies of the documents can be viewed at the Nuclear Waste Program Resource Center
located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
scheduled by calling (509) 372-7950.

Drawing/Document Number Description
LAB Minimum Leak Rate Detection Capabilities

24590-LAB-PER-M-04-0001, Rev 0 for Leak Detection Boxes, Cell Sumps, and Pit
Sumps

2459-LA-PERM-0-000, Rv 0 LAB Waste Removal Capability for the Effluent
2459-LA-PERM-0-000, Rv 0 Vessels Cells

RESERVED RESERVED

Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001I,"
or "-TPOO I") should be used in conjunction with any document change notices issued
against them.

We are currently transitioning from permit documents (which include a "P" in the last set
of numbers) to source documents. At the end of the transition period, permit submittals
will contain source documents and will be incorporated into the permit as described in
Ecologyv Publication #07-05-006 (http://www.ecy.wa.gov/t)bblio/0705006.htm]).
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Operating Unit Group JO -Appendix 12. 0

Where information regarding treatment, management, and disposal of the radioactive source, byproduct
material, and/or special nuclear components of mixed waste (as defined by the Atomic Energy Act of
1954, as amended) has been incorporated into this permnit, it is not incorporated for the purpose of
regulating the radiation hazards of such components under the authority of this permit and chapter 70.105
RCW. In the event of any conflict between Permit Condition 111. 1 0.A and any statement relating to the
regulation of source, special nuclear, and byproduct material contained in portions of the permit
application that are incorporated into this permit, Permit Condition I11. 10O.A will prevail.
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I. 2 Operating Unit Group 10 -Appendix 12. 0

3 Balance of Facilities
4 Index
5

Appendix 12.1 Process Flow Diagrams (RESERVED)

Appendix 12.2 Piping and Instrumentation Diagrams

Appendix 12.3 System Description Documentation (RESERVED)

Appendix 12.4 General Arrangement Drawings (RESERVED)

Appedix 2.5 Civil, Structural, and Architectural Criteria and Typical Design
Appedix 2.5 Details

Appendix 12.6 Mechanical Drawings (RESERVED)

Appendix 12.7 Specifications (RESERVED)

Appendix 12.8 Engineering Calculations (RESERVED)

Appendix 12.9 Material Selection Documentation (RESERVED)

Appendix 12. 10 Critical Systems Equipment/Instrument List (RESERVED)

Appendix 12.11 IQRPE Reports (RESERVED)

Appendix 12.12 Installation Plans (RESERVED)

Appendix 12.13 Instrument Control Logic and Narrative Descriptions (RESERVED)

Appendix 12.14 Descriptions of Instrument Installation and Testing Procedures
(RESERVED)

Appendix 12.15 (RESERVED)

Appendix 12. 16 (RESERVED)

Appendix 12.17 (RESERVED)

Appendix 12.18 Operating Documents

6
7
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* I Drawings and Documents
W 2 Operating Unit Group 10 -Appendix 12.2

3 Balance of Facilities
4 Piping and Instrumentation Diagrams
5
6 The documents listed in the following table are incorporated by reference into this permit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
11I scheduled by calling (509) 372-7950.
12

Drawing/Document Number Description
Piping & Instrumentation Diagram Plant

24590-PTF-M6-PWD-P0057, Rev 2 Wash & Disposal System Underground
Transfer Lines
Piping & Instrumentation Diagram Plant

24590-PTF-M6-PWD-P0058, Rev 3 Wash & Disposal System Underground
Transfer Lines

RESERVED IRESERVED
13

* 14 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
15 or "-TPOO 1") should be used in conjunction with any document change notices issued
16 against them.
17
18 We are currently transitioning from permnit documents (which include a "P" in the last set
19 of numbers) to source documents. At the end of the transition period, permit submittals
20 will contain source documents and will be incorporated into the permit as described in
21 Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).
22
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is Drawings and Documents
W 2 Operating Unit Group 10 -Appendix 12.5

3 Pretreatment Building
4 Civil, Structural, and Architectural Criteria and Typical Design Details
5
6 The documents listed in the following table are incorporated by reference into this permit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
I1I scheduled by calling (509) 372-7950.
12 _________________ ___________________

Drawing/Document Number Description

24590-PTF-PER-M-02-003, Rev I Underground Pipe Protection

RESERVED RESERVED

13
14 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
15 or "-TPOO I") should be used in conjunction with any document change notices issued
16 against them.
17.18 We are currently transitioning from permit documents (which include a "P" in the last set
19 of numbers) to source documents. At the end of the transition period, permit submittals
20 will contain source documents and will be incorporated into the permnit as described in
21 Ecology Publication 107-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).
22
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* 1 Drawings and Documents
2 Operating Unit Group 10 -Appendix 12.18
3 Pretreatment Building
4 Operating Documents
5
6 The documents listed in the following table are incorporated by reference into this permnit
7 and are subject to the requirements set forth in Part I Standard Conditions, Part 11 General
8 Facility Conditions, and Part III Operating Unit Group 10 Conditions. Upon request,
9 copies of the documents can be viewed at the Nuclear Waste Program Resource Center

10 located at 3 100 Port of Benton Blvd., Richland, WA. Appointments for viewing can be
11I scheduled by calling (509) 372-7950.
12 _________________

Drawing/Document Number Description

24590-PTF-PER-M-04-0006, Rev 0 Leak Detection for Underground Transfer

Lines

RESERVED RESERVED

13
14 Source documents (which do not include a "P" in the last set of numbers, e.g. "-P0001,"
15 or "-TPOO 1") should be used in conjunction with any document change notices issued.16 against them.
17
18 We are currently transitioning from permit documents (which include a "P" in the last set
19 of numbers) to source documents. At the end of the transition period, permit submittals
20 will contain source documents and will be incorporated into the permit as described in
21 Ecology Publication #07-05-006 (http://www.ecy.wa.gov/biblio/0705006.html).
22
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