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nuclear facilities. Information contained herein on radionuclides is provided for process description
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1 Introduction

In accordance with Chapter 173-303 Washington Administrative Code (Ref. 2.1.5), facilities that manage
liquid dangerous waste must provide secondary containment'. At the Waste Treatment and
Immobilization Plant, secondary containment systems have been designed to prevent a release of
dangerous waste to the environment as required by the Code.

This report describes and provides references to the design criteria, load definitions, load combinations,
material of construction, and methodology for the analysis/design of Pretreatment (PT), High-Level

Waste (HLW), Low-Activity Waste (LAW) facilities, and Analytical Laboratory (LAB) building with
emphasis on secondary containment components. It also includes several representative typical details.

2 Applicable Documents

2.1 Codes and Standards

2.1.1 ACT 349, Code Requirements for Nuclear Safety-Related Concrete Structures.
2.1.2  ACI 318, Code Requirements for Structural Concrete.

2.1.3  Uniform Building Code (UBC), 1997.

2.1.4 ANSI/AISC N690, Specification for the Design, Fabrication, and Erection of Steel Safety-
Related Structures for Nuclear Facilities.

2.1.5 Washington Administrative Code, Chapter 173-303.

2.1.6 AISC M016-89, Manual of Steel Construction -Allowable Stress Design, Ninth Edition.
2.1.7 ASCE 7, Minimum Design Loads for Buildings and Other Structures.

2.1.8 ASCE 4, Seismic Analysis of Safety-Related Nuclear Structures and Commentary.

219 Safety Requirements Document, Volume 11, 24590-WTP-SRD-ESH-01-001-02.

! With the exception of ancillary equipment as provided by 173-303-640(4)(f) and approved by DWP.
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3 Description
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31 Design Methodology, Material, Loads, and Load Combinations

Methodology

Codes and specifications:

e PTand HLW:

General: ASCE 4 (Ref. 2.1.8).

Concrete: ACI 349 (Ref. 2.1.1).

Steel: ANSI/AISC N690 (Ref. 2.1.4) and AISC (Ref. 2.1.6).
e LAWand LAB:

General: UBC (Ref. 2.1.3).

Concrete: ACI 318 (Ref. 2.1.2).

Steel: AISC M016 (Ref. 2.1.6).

Dead Loads and Live loads:

ASCE 7 (Ref. 2.1.7), UBC (Ref. 2.1.3), and Tables 4-1 and 4-2 of SRD (Ref.
2.1.9).

Seismic Loads

Site-specific response spectra as specified in SRD (Ref. 2.1.9).
e PTand HLW:

Peak Ground Horizontal Acceleration = 0.30g.

Peak Ground Vertical Acceleration=0.21g.

e LAW and LAB: Seismic Zone 2B (UBC, Ref. 2.1.3).
Peak Ground Horizontal Acceleration = 0.24g.

Peak Ground Vertical Acceleration = 0.16g.

Material

Concrete

28-day compressive strength, f,' = 4,000 psi and 5,000 psi.

Reinforcing Bar

ASTM A706, deformed.

Steel

W Shape — ASTM A992 or A572 Grade 50; Angles and Channels - ASTM A36 or
A529 Grade 50; Plates - ASTM A36; Pipe - ASTM A53; Anchor Rods - ASTM
F1554; Welded studs A108; Steel deck-ASTM A653.

Load Combinations

Concrete e HLW and PT: Based on ACI 349 (Ref 2.1.1).
e LAW and LAB: ACI 318 (Ref. 2.1.2) and UBC (Ref 2.1.3).
Steel e HLW and PT: Based on ANSI/AISC N690 (Ref 2.1.4) and AISC (Ref 2.1.6).

e LAW and LAB: AISC M016-89 (Ref. 2.1.6) and UBC (Ref2.1.3).

Stainless Steel Liners (SS)

Most commonly used in the process cells. Refer to Figures 2-5 for typical details.
Refer to Figures 14 and 15 for ASX liner typical details.

Special Protective Coating

Material for coatings will be compatible with the dangerous waste.

Yard Transfer Lines
Structural Support

Structural support for yard transfer lines (intra and inter facility waste transfer
lines) is described in Ancillary Equipment Pipe Support Design, 24590-WTP-PER-
PS-02-001.
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3.2  Typical Details

Figures 1 through 16 show several typical details related to secondary containment for PT, HLW, LAW,
and L.AB buildings.
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Figure 1

Typical Vessel Embed, Support, and Flat Bottom Tank Details for LAW 3 Building
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(SEE NOTE 1)
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CHAIR (REF)
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C3/C5 COLLECTION VESSEL EMBED ASSEMBLY

SECTION /A
‘

NOTE:
ALL SURFACES OF THE PEDESTAL
CINCLUDING THE GRODVES)

<t

7'-6"

NOTES

1. STAINLESS STEEL MATERIAL:
= ASTM A240. TYPE 304L FOR ANNULAR RING
= ASTM A193. GRADE BB FOR THREADED RQDS
= ASTM A194. GRADE B FDR HEAVY HEX NUTS
* CONFORM TO FB44. TYPE 304L FOR WASHERS
2. CARBON STEEL MATERIAL:
« ASTM A392 FOR WIDE FLANGES
= ASTM A36 FOR PLATES AND SHAPES (EXCEPT WIDE
FLANGES)
= ASTM F1554, GRADE 36. PLAIN FOR ANCHOR BOLTS
« (THREADEQ ROD)
* ASTM A 563, GRADE A HEAVY HEX. PLAIN FDR NUTS
ANSI B1.1. CLASS 2A FIT FOR THREADS (UNC)

3. FOR THE ELEV (~) 21°~0" TANK, FOUR DRAIN HOLES SHALL
BE PROVIDED ON THE SKIRT AND SKIRT BASE PLATE
THE DRAIN HOLE SHALL BE FORMED BY REMDVING A
2-INCH WIDE STRIP FROM THE SKIRT RING. AND A 1-INCH
RADIUS HALF-HOLE FROM THE SKIRT. DRAIN HOLES SHALL
BE LOCATED AT 6€0°. 150°. 240°. AND 330° ORIENTATIONS.

'S

FOR THE TANKS AT NOMINAL ELEV (+) 2°-0%, TWO DRAIN
SLOTS SHALL BE PROVIDED IN THE BASE RING TO ALLOW

DRAINAGE TO THE LOW SIDE LINER PLATE EXTERIOR TO

THE TANK.

VESSEL BASE
(REF)

22.50

BOLTS (REF)

13'-6" ¢ BOLT CIRCLE

NOTE: GRDOVES SHALL SLOPE RADIALLY
FROM THE CENTER AT A MINIMUM 4"

B SHALL BE COATED PER SPEC PER FOOT
7?3 24590-WTP-3PS-AFPS~TPOO6
E PRIOR TO INSTALLING THE TANK
T0 PL
EL (~)20°-10“ AUST TION TANK
by
| ———Cs aB
< (SEE NOTE 2)

(47 FIGURE 1

TYPICAL VESSEL EMBED,
SUPPORT, AND FLAT
BOTTOM TANK DETAILS
FOR LAW BUILDING
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Figure 2

Liner Plate and Grillage Support Details for PT, HLW, LAW and LAB Buildings

TYP HORIZONTAL &
VERTICAL WALL GRILLAGE
3/8x4” WIOE STRIP PLATE
w/ /"% STUDS @ 12“ C.C.
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WT2.5x3.5 W/ 15”4 STUDS
@ 12" D.C. &*
EACH END (HLW.
& LAB ONLY)

NOTES:

1. EMBEDMENT MATERIALS SHALL CONFORM TO THE FOLLOWING:
e ASTM A36 FOR PLATES. ANGLES
® ASTM A992 FOR WT SECTIONS
® ASTM A108 FOR WELDED STUDS
® NO COATING REQUIRED (BARE STEEL)

2. LINER PLATE MATERIAL:
® ASTM A240 TYPE 304L

3. THE FLOOR LINER PLATE SHALL BE SLOPED MIN 1% (OUTSIOE
OF THE TANK PERIMETER & ALSO DIRECTLY UNDER THE TANK).

4. IN PT BUILDING THERE 1S 4.000 PS1 CONCRETE FILL
BETWEEN THE TOP OF CONCRETE AND SS LINER PLATE.

HOLD DOWN NUT
2" B WELDED TO WT OR L
LEVELING NUT

MIN '4"# THREADED ROD
WELOED TO V4" R

MIN Y4"# EXPANSION
ANCHOR

Pd SEE NOTE 4 FLOOR LINER GRILLAGE DETAIL

v PT BLDG
(*3") FROM
LAW.

/ - ~ ~
TYP @ ALL FLDOR AND WALL
Alci/i_Tr*<§LlNER B JUNCTIONS
FIGURE 2
LINER PLATE AND GRILLAGE
SUPPORT DETAILS FOR

PT, HLW, LAW & LAB BUILDINGS
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Figure 3 Typical Process Vessel Support Details for PT and HLW Buildings
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Figure 4

Misc. Typical Details Sumps, Trenches, Wall Penetrations, Embedded Plates and Special Protective Coating PT, HLW, LAW and LAB Buildings
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Figure 5

Typical Process Vessel Support Details for LAB Building
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Figure 6 Plan View of Typical Under Sink and Fume Hood Drain for LAB Bldg Secondary Containment Leak Collection Pan
.50" 3.00" 1.50"
75" l
l i | v ! m
\‘:HL—K 3.00" Q%j—ﬁ::"
“ j sioe view M |} i | |
ADJUSTABLE LEG I e s 3.757 op \ ) |
(EA END) ‘ J( | ' L
. ) \__K)
% END VIEW
12 GAugg 6.00" |
| T
3 |
3.7511 4
14.00" : 12.00"
' ¥
B 4.00" |
I
FRONT OF CABINET *l < 4.00
TOP VIEW NOTES:
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DETAIL VIEWS 2. AIR TIGHT WELDS TO 50 PSIG.

3. LEAK COLLECTION PAN SHOP WELDED
IN 12 GAUGE (0.1065"), 304L STAINLESS

STEEL.
FIGURE 6
PLAN VIEW OF TYPICAL UNDER SINK
AND FUME HOOD DRAIN FOR LAB BLDG
SECONDARY CONTAINMENT LEAK COLLECTION PAN
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'Figure 7 Section View of Typical Laboratory Under Sink and Fume Hood Drain for LAB Bldg Secondary Containment Leak Collection Pan, Including Leak Test Plug

NOTES:

1. FABRICATION SHALL BE IN ACCORDANCE WITH SPECIFICATION
24590-WTP-3PS-PS02-T0001, SHOP FABRICATION OF PIPING.

2. ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED

3.PLUG SHALL BE HASTELLOY ASTM B 168 (UNS N06022).
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FIGURE 7
SECTION VIEW OF TYPICAL LABORATORY

UNDER SINK AND FUME HOOD DRAIN FOR LAB BLDG
SECONDARY CONTAINMENT LEAK COLLECTION
PAN, INCLUDING LEAK TEST PLUG
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Figure 8 Typical Laboratory Piping and Pump Pit Sump and Weir Details for LAB Building
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NOTES:

1. MATERIAL TO BE ASTM A240 TYPE 304 L STAINLESS STEEL.

2. THE_ SUMP PLUG ACTS AS A WEIR TO CAPTURE LEAKING WATER
HE PIT. A LEAK GREATER THAN C,1GAL PER HOUR WILL

. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED.

FIGURE 8
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Figure 9 Typical Hot Cell Floor Drain Detail and Transfer Port Drain Detail for LAB Building

1. FABRICATION SHALL BE_ IN ACCORDANCE WITH SPECIFICATION
24590-WTP-3PS-PS02-T0O001, SHOP FABRICATION OF PIPING.
2.ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED

3. MATERIAL FOR THE FLANGE PLATE SHALL BE ASTM A240 TYPE 316L,
EEQ%EEESS STEEL. ALL OTHER STAINLESS STEEL ITEMS TO BE 300

4. MATERJAL: 14 GA., SST, PERFORATED PLATE g" DIA. HOLES
ON ¥g"CENTERS (407 OPEN AREA, 33 HOLES/SQ. IN.).
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NOTES:

1. ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE
SPECIFIED.

2.FABRICATION SHALL BE IN ACCORDANCE WITH SPECIFICATION
24590-WTP-3PS-PS02-T0001, SHOP FABRICATION OF PIPING.

3. PIPE CLASS 5328
4, DIMENSION TO SLIP FIT WITH OD OF CORE PIPE.
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FIGURE 9
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FOR LAB BUILDING
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Figure 10 Typical HLW Building Sump Details & Typical PT Building SS Liner/CS Embed Detail
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Figure 11 Typical Laboratory C3 Piping and Pump Pit Sump and Weir Details for LAB Building
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NOTES:

1. MATERIAL TO BE ASTM A240 TYPE 304 L STAINLESS STEEL.
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IN THE PIT. A LEAK GREATER THAN 0.1GAL PER HOUR WILL
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FIGURE 11

TYPICAL LABORATORY C3 PIPING AND
PUMP PIT SUMP AND WEIR DETAILS
FOR LAB BUILDING
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Figure 12 Typical RLD Condensate Tank Support Details for PT Building (Exterior)

NOTE: GROOVES SHALL SLOPE RADIALLY FROM
THE CENTER AT A MINIMUM '" PER FOOT.
NOT TO BE LOCATED AT POSITIONS OF
ANCHOR BOLTS.
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(SEE NOTE 1 2. EXTERNAL GALVANIZED COMPONENTS SHALL BE ISOLATI
FROM STAINLESS STEEL COMPONENTS/TANKS.
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FIGURE 12

TYPICAL RLD CONDENSATE TANK
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FOR PT BUILDING
(EXTERIOR)
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Figure 13 LAW Melter Encasement Assembly Secondary Containment Details

NOTES: T

@ 1. LEAK DETECTION 1S PROVIDED BY A CONDUCTIVITY
CABLE ROUTED UNDER THE MELTER FEED LINES AND
IN THE LOWEST PORTICN OF THE BELLOWS ASSEMBLY.
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ENCASEMENT ASSEMBLY
LMP-LDB-00001/00002
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Figure 14

Typical Autosampling System ASX Sampler Full Half Section

SLOPED UPPER CONTAINMENT
AREA LINER PLATE
(SEE FIGURE 15 DETAIL DY

SLOPED LOWER CONTAINMENT
AREA LINER PLATE

(SEE FIGURE 15

DETAILS B,C,E & Fy

= Ei L 4;::::7

NOTES:

1. POTENTIAL LEAKS IN UPPER CONTAINMENT AREA FLOW INTO
ANNULAR SPACE OF SAMPLE RETURN LINES AND ARE DETECTED
IN SUMPS IN CELL BELOW.

. STAINLESS STEEL LINER PLATE MATERIAL:
e ASTM A240 TYPE 304L

N

“

UPPER AND LOWER CONTAINMENT AREA LINER SHALL HAVE A
MINIMUM 1% SLOPE.

. LOWER CONTAINMENT AREA DRAIN PIPING IN HLW AND PTF
ARE COAXIAL PIPE AND DRAIN PIPE IN LAW IS SINGLE
WALLED PIPE.

IS

. 33
APPROX
E{
5
N 3
o *
<o :g
@ )
SLOPE
-
- L
x
| C x
RE NI
[fe) -
ok — 5k

sLoPE F
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(SEE FIGURE 15
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(SEE NOTE 1
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LEAK DRAIN TROUGH
(SEE FIGURE 15 DETAILS A, z
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NTS
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FIGURE 14
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Figure 15 Typical Autosampling System Lower Containment Area Leak Detection Details
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Figure 16 HLW Building HOP Drum Transfer Tunnel Drip Pan Plan, Sections and Details
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NOTES:

FOR GENERAL NDTES, SEE DRAWINGS 24530-WTP-00-$13T-00002
AND 24530-HLW-S0-515T-00003.

. FOR ABBREVIATIONS AND LEGEND, SEE DRAWING

24590-WTP-00-5137-00003

ALL MATERIAL SHALL BE A240 TP304/304L SST INCLUDING
SUPPDRTING CHANNELS, ANGLES & SHIM PLATES

. ALL BENT PLATES ARE Y,* EXCEPT AS NOTED.

. ALL WELOS INSIDE ORIF PAN TO BE GROUND SMOOTH.

FABRICATOR TG DETERMINE SHIPPING SPLITS. EACH SHIPPED

" LENGTHS SHALL BE CONNECTED TO EACH OTHER BY FULL PENEYRAT!DN

WELOS IN THE FIELO (NCTL). SPLICES TO BE LOCATED AT SUPPORTS.

. INTERIOR OF ORIP PAN TO BE FREE OF OBSTRUCTION OR CREVASSES.

PROVIDE SST SHIM PLATES AS SHOWN ON DRAWING AS REQUIRED
TO LEVEL TRAY [N NORTH - SOUTH OIRECTION. SHIM PLATES SHALL
BE /4* THICK OR GREATER,

FOR GRILLAGE IN POUR TUNNEL *2 SECTIONS k DETAILS
ON DWG 24590-HLW-DD-513T-00002003.

DRIP. PAN PROVIOED BELOW DRAIN PIPES IS FOR SECONDARY
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. DERIVED FROM REFERENCE DRAWING 24590-HLW-SS-SIST-00219,

FIGURE 16
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