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February 24, 2010

Ms. Jennifer Broadbent RPP-WTP
Subcontract Administrator RECEIVED
Bechtel National, Inc. FEB 2 5 2010

2435 Stevens Center Place

Richland, Washington 99354 Y PDC

Dear Ms. Broadbent;

BECHTEL NATIONAL., INC. CONTRACT NO. 24590-CM-HC4-HXYG-00211
IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT FOR LAW
SECONDARY CONTAINMENT (IA-3002605-000)

The structural integrity assessment of the subject secondary containment has been
completed per the contract requirements and is enclosed for your use. The assessment
found that the design is sufficient to ensure that the secondary containment is adequately
designed and has sufficient structural strength, compatibility with the waste(s) to be .
processed/storedftreated, and corrosion protection to ensure that it will not collapse,
rupture, or fail.

If you have any questions, please contact Tariok Hundal at (509) 371-1975, or via email at
tarlok.hundal@areva.com.

Sincerely,
Fred R. Renz
Contract Management

AREVA Federal Services LLC
Richland Office

[lm
Enclosure (1)

cc: D. C. Pfluger, MS 5-L w/enclosure (2)

AREVA Federal Services LLC

2101 Horn Raplds Road, RG-19, Richland, WA 99354, P. (. Box 840, Richland, WA 99352
Tel: £Og 375 8096 - Fax: 509 375 8495 - wwwareva.com




1A-3002605-000

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT
FOR
LAW SECONDARY CONTAINMENT

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 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.




|A-3002605-000

IQRPE STRUCTURAL INTEGRITY ASSESSMENT REPORT
FOR
LAW SECONDARY CONTAINMENT

“l, Tariok Hundal have reviewed, and ceriified a portion of the design of a new tank system
or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the LAW Secondary Containment, as required
by the Washington Administrative Code, Dangerous Waste Regulations, Section WAC-173-
303-640(3) {(a) through {g) applicable components.”

“I certify under penalty of law that | have personally examined and am familiar with the
information submitted in this document and ali attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, 1 believe that the
information is true, accurate, and complete. | am aware that there are significant penalties
for submitting false information, including the possibility of fine and imprisonment.”

The documentation reviewed indicates that the design fuily satisfies the requirements of the
WAC.

The attached review is forty-five (45) pages numbered one (1) through forty-five (45).

TS dA e 2faio

Signature Date /




I1A-3002605-000

IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment

This Integrity Assessment addresses the LAW Facility’s Secondary Containment Cells/Rooms located at following floor
elevations within the building:
2 www%.% this | |, Floor Elev. (-21°-0” (Cell L-BOO1B), pp. 4 thru 16
3 >mmmmdmm nent 2. Floor Elev. 3°-0 (@ Elev. 2°-0™: Cells L-0123, 1.-0124, and L-0126), pp. 17 thru 26
3. Floor Elev. 28°-0 (Room L-0218), pp. 27 thru 36
4. Floor Elev. 48°-0 (Room L-0304F), pp. 37 thru 45
For each item of "Information Assessed” (i.e., Criteria) on the following pages, the items listed under "Source of
Summary of Information"* were reviewed and found to furnish adequate design requirements and controls to ensure that the design
Assessment fully satisfies the requirements of Washington Administrative Code (WAC), Chapter 173-303 WAC, Dangerous Waste
Regulations, WAC-173-303-640, Tank Systems.
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1QRPE Structural Integrity Assessment Report for LAW IA-3002605-000
Secondary Containment

Drawings

References

24590-LAW-P1-PO1T-00001, Rev. 3, LAW Vitrification Building General Arrangement Plan at EL (-)21°-07;
24590-LAW-P1-POIT-00002, Rev, 5, LAW Vitrification Building General Arrangement Plan at EL. 3°-07;
24590-LAW-P1-PO1T-00003, Rev. 4, LAW Vitrification Building General Arrangement Plan at E1. 22°-0™;
24590-LAW-P1-P01T-00004, Rev. 4, LAW Vitrification Building General Arrangement Plan at El. 287-07;
24590-LAW-P1-P01T-00005, Rev. 3, LAW Vitrification Building General Arrangement Plan at El. 48°-0°;
24590-LAW-P1-PO1T-00006, Rev. 1, LAW Vitrification Building General Arrangement Plan at EL. 687-07;
24590-LAW-P1-PO1T-00007, Rev. 8, LAW Vitrification Building General Arrangement Section A-A, B-B, C-C, and 8-8;
24590-LAW-P1-P01T-00008, Rev. 7, LAW Vitrification Building General Arrangement Section D-D, E-E, F-F, and T-T;
24590-LAW-P1-PO1T-00009, Rev. 8, LAW Vitrification Building General Arrangement Section G-G, H-H, and J-T;
24590-LAW-P1-PO1T-00010, Rev. 8, LAW Vitrification Building General Arrangement Section K-K, L-L, and M-M;
245%0-LAW-P1-PO1T-00011, Rev. 6, LAW Vitrification Building General Arrangement Section N-N, P-P, R-R, and U-U;
24590-WTP-FSK-CON-T-01-004, Rev. 7, Field Sketch HLW and LAW Excavation and Mudmat;

24590-LAW-D0-S13T-00002, Rev. 11, LAW Vitrification Building Main Building General Concrete Notes:
24590-LAW-DB-813T-00003, Rev. 9, LAW Vitrification Building Main Building Concrete Key Plan at EL {-) 21°-07;
24590-LAW-DB-S13T-00004, Rev. 1, LAW Vitrification Building Main Building Concrete Key Plan at El. (+) 37-07;
24590-LAW-DB-813T-00005, Rev. 0, LAW Vitrification Building Main Building Concrete Key Plan at E1. (+) 28°-07;
24590-LAW-DB-813T-00006, Rev. 0, LAW Vitrification Building Main Building Concrete Key Plan at EL (+) 48°-0°;
24590-LAW-DB-S13T-00007, Rev. 3, LAW Vitrification Building Main Building Conc. Forming Plan Zone 1 @ EL (-) 21°-07;
24590-LAW-DB-813T-00020, Rev. 1, LAW Vitrification Building Main Building Partial Conc. Forming Plan Zone 7 @ EL (+) 2°-0,
(Process Cells); .
24590-LAW-DB-S13T-00021, Rev. 2, LAW Vitrification Building Main Building Partial Conc. Forming Plan Zone 8 @ EL (+) 2°-0,
(Process and Effluent Cells);

24590-LAW-DB-S13T-00028, Rev. 4, LAW Vitrification Building Main Bldg. Partial Conc. Forming Plan Zone 5 @ EL. (+) 28’-0";
24590-LAW-DB-513T-00135, Rev. §, LAW Vitrification Building Main Bldg. Partial Conc. Forming Plan Zone 5 @ EL (+) 487-0";
24590-LAW-DD-S13T-00001, Rev. 6, LAW Vitrification Building Main Bldg. Liner Plate Grillage Details;
24590-LAW-DD-S813T-00002, Rev. 2, LAW Vitrification Building Main Bldg. Conc. Embedment C3/C5 Grillage at El. (-) 21°-0”;
24590-LAW-DD-S13T-00004, Rev. 3, LAW Vitrification Building Main Bldg. Process Cell Melter #1 Support Ring & Grillage Sub-
Assembly;

24590-LAW-DD-813T-00005, Rev. 2, LAW Vitrification Building Main Bldg. Process Cell Melter #2 Support Ring & Grillage Sub-
Assembly;

24590-LAW-DD-S13T-00006; Rev. 4, LAW Vitrification Building Main Bldg. Effluent Cell Ring Support Ring & Grillage Sub-
Assembly;

24590-LAW-DD-813T-00009, Rev. 5, LAW Vitrification Building Main Bldg. Process and Effluent Cell Vessel Anchorage/ Support
Ring Schedule & Details;

24590-LAW-DD-813T-00012, Rev. 1, LAW Vitrification Building Main Bldg. C3/C5 Collection Vessel Embed Assy;
24590-LAW-DD-813T-00014, Rev. 5, LAW Vitrification Building Main Bldg. 24” and 30 Dia. Sump Details;

2/24/10
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IQRPE Structural Integrity Assessment Report for LAW A 1A-3002605-000
Secondary Containment

Drawings

References (cont’d)

24590-LAW-DG-S13T-00005, Rev. 2, LAW Vitrification Building Main Building Bot. Conc Reinf. Plan Zone 1 @ EL (-) 21°-07;
24590-LAW-DG-813T-00012, Rev. 2, LAW Vitrification Building Main Building Top Conc Reinf. Plan Zone 1 @ ElL (-} 21°-0”;
24590-LAW-DG-813T-00025, Rev. 2, LAW Vitrification Building Main Building Partial Reinf. Plan Zone 7 @ TOC EL (+) 2°-0”;
24590-LAW-DG-313T-00026, Rev. 2, LAW Vitrification Building Main Building Partial Reinf. Plan Zone 8 @ TOC EL (+) 2°-0”;
24590-LAW-DG-513T-00035, Rev. 4, LAW Vitrification Building Main Building Partial Reinf. Plan Zone 5 @ TOC EL (+) 28°-07;
24590-LAW-DG-313T-00174, Rev. 3, LAW Vitrification Building Main Building Partial Reinf. Plan Zone 5 @ TOC EI (+) 48°-0";
24590-LAW-88-815T-00011, Rev. 4, LAW Vitrification Building Main Bldg. Structural Steel Partial Floor Plan Zone 7 @ TOS EL
ﬁl__lv Ovlhuaw

24590-LAW-SS-S15T-00012, Rev. 4, LAW Vitrification Building Main Bldg. Structural Steel Partial Floor Plan Zone 8 @ TOS ElL
Al—lv Oulhuuw ‘

24590-LAW-SS-315T-00018, Rev. 7, LAW Vitrification Building Main Bldg. Structural Steel Partial Floor Plan Zone 5 @ TOS EL
(+) 2707

24590-LAW-SS-S15T-00027, Rev. 9, LAW Vitrification Building Main Bldg. Structural Steel Partial Floor Plan Zone 5 @ TOS EL
(+) 470,

2/24/10
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IQRPE Structural Integrity Assessment Report for LAW IA-3002605-000
Secondary Containment @ Floor Elev. (-} 217-0”
Information Assessed Source of Information Assessment
Drawings listed above under references; The Structural Design Criteria provides adequate design-
guidance for both mat and spread footings based on the
MMMNWWM_, MMNMLMAM. .MMH.._MO L, Rev. 12, Geotechnical Investigation report for the facility. Bearing
WTSC99-1036.42-17 meléﬂw Final capacity and settlement design parameters are w_,o.mosﬁom
Report Geotechnical mnﬁﬂﬁmﬁo? Shannon for the aoum‘.m Hanford Upper and h.oémn Sand Units and
& Wilson Inc. (H-1616-51), May 2000: Structural m ili. H.._mm of the loose wind Eoﬁﬂ. {dune) sands
24590-BOF-3PS-CE01-T0 moH Rev. 6 ? for mocbmmaoﬁ is precluded. Hrm Specification for
Engineering Specification for mxomﬁnmoz and mxoﬂsmos and Backfill provides mn..ﬁogm_ backfill
Backfill- = u@MEREMEm @MM.MM M.m 9% moo_ﬁoogno&_nmvon and current
. : codes and standards for the selection, placing, compacting,
WMM%MMMMMMWNWW%WMMW\WMMSMW and backfill testing of candidate fill materials and
mewmm Services: MoBEQM& backfills. ‘mw@ mwoommomWos for memam_ )
Y esting Services provides current adequate codes an
£, | Description of subsurface WMMWMMWW%%NWWMWWM%%%%MAWWMMMB standards for testing of the candidate structural fill
'z | conditions and soil bearing Soil Loads: materials and in-situ testing of structural fills as they are
/ | capacity are adequate. 24500.1, >¢<.Uw C-SI13T-00009. Rev. 2 placed. The drawings show that appropriate foundation
Foundation Basemat Design mOmHo:_mmo,:mv. subsurface and backfill materials have been c.ﬁ:u& and/or
24500-WTP-3DP-G04B-00037, Rev. 15B, | Praced under and around the secondary containment
Engineering Calculations: ’ ’ structure. Review of the Concrete Reinforcing design
24 wc 0-LAW-S0C-S] mﬁ-m 0001. Rev. 0 calculations of @.5 concrete cell L.-BO0IB acting as
GTStrudl Finite Element Analysis Model; | Secondary containment for the vessel (RLD-VSL-00004)
24590-LAW-S0C-S]15T-00002. Rev. 1 ? Moom‘mmm in &Hm.oo: show that the mcwm&mom oonnm;_omm and
LAW Floor Loading AOmmoEmmmsmH ’ bearing capacity are adequate to sustain the mmﬁ:om@_m
24590-L AW-SOC-S15T-00003. Rev. 0 loads. J.E.ﬁ methodology described in the Engineering
Spring Base Static Analysis Om_oﬁmﬁouzmv. Om_o&mdozm moochEm assures that the final secondary
24590-LAW-DBC-S13T-00008. Rev. 1 i containment structure is awmﬂmsmm to comply with all
Preliminary Foundation Sizing ! ? mEu:om_u._o requirements. Review of the mommm&.
(Calculations). = om_o:wmnonw mgﬁm that the allowable soil bearing capacity
used is appropriate and adequate.
2/24/10 Page 4 of 45 AREVA Federal Services LLC



IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. (-) 217-0”

IA-3002605-000

Information Assessed

Source of Information

Assessment

Drawings listed above under references;

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;

ACI 318-99, Building Code Requirements
for Structural Concrete and Commentary,
American Concrete Institute;

ACI1349-01, Code Requirements for Nuclear
Safety-Related Concrete Structures and
Commentary, American Concrete Institute;
ASCE 7-98, Minimum Design Loads for
Buildings and Other Structures, American

The Structural Design Criteria uses current adequate
standards to define design loads and load combinations
(ACI 318-99, ACI 349-01, and ASCE 7-98). Dead and

i) Society of Civil Engineers; fluid Homm.m are included in these loads and load

‘2 | Foundation design loads 24590-LAW-DB O.MGH‘ou 0003. Rev. 1 combinations. Settlement design parameters are included
S | (including full tanks) and Di . ’ T in the Structural Design Criteria (Section 7.7,
~ . ifferential Settlement Effects on the . . . .

g estimated settlement are Foundation (Calculations); Qoo.ﬁmowEom_ Ummﬂﬁ Parameters and Foundation Design).
7 adequately considered. 24590-LAW-DBC-S Hu,ﬁ,m 0008. Rev. 1 Review of the _m_om_@ calculations m.:oé that full load of
a Preliminary Foundation Sizing ’ " the vessel, o@.EwEmmﬁ mma other Bﬂmoo:mnoos.m mommw-wmﬁ

(Calculations); = been »ﬁﬁmomzmﬁo_% o.ozmaﬂ.oa for the foundation awﬂmﬁ
54590-1, >.<<-wa C-S13T-00009, Rev. 2, and %a.%&@: &.mﬁ;smm moo_._nmﬂo&\ reflect the detail as
Foundation Basemat Design (Calculations); shown in the design calculations.
24590-LAW-S0C-515T-00002, Rev. 1,
LAW Floor Loading (Calculations);
24590-LAW-DBC-513T-00019, Rev. A,
Elevation +3 Slab on Grade (Calculations);
24590-LAW-DBC-S13T-00005, Rev. 0,
Thermal Analysis for the Basemat and Pour
Cave Walls (Calculations).
2/24/10 Page 5 of 45 AREVA Federal Services LLC



IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. (-) 21°-0”

IA-3002605-000

Information Assessed Source of Information Assessment
The Basts of Design document provides many
T : fundamental general requirements for footing design. The
Drawings listed above under references; Structural Design Criteria document references current
K DR ) adequate detailed design criteria for the design of concrete
WMWWQOM,\UHMMWW ENG-01-001, Rev. 10, foundations and footings. ACI 318-99 code is referenced
24 mooiéﬂw-vm-mﬁ-g-o 01. Rev. 12 for the strength design of the secondary containment
= Structural Desien Criteria- e structures. Review of the Foundation Basemat Design
« | Design calculation st~ ° . calculations shows that design approach, basis, and
= st . . ACI 318-99, Building Code Requirements for PP
g approach and design basis Structural Owuna e mﬂ d Comment methodology used for the design of the secondary
bt of footings with design American Concrete Institute: ary, containment foundations/footings is appropriate. And the
o | standard references (e.g., 24590-L AW-DBC-S13T-0 om 09. Rev. 2 conclusions of the design calculations are correctly shown
M AC]) are adequate. Foundation Basemat Design ( Ommoc_mmowmv. in the design drawings. The above mentioned codes and
24590-LAW-S0C-S1 mH.oﬂw,m 01 Rev. 0 i standards, design approach, methodology, and basis
GTStrudl Finite Element Anal umMm z.o m&. delineated are appropriate and adequate for the foundation
24500 WTP-VV-ST01001. Rew. SA. design. The input parameters used in the GTSTRUDL
Verification and Validation m;om . m.:mb wb d computer code utilized for this secondary containment
design are appropriate and the output results have been
Test Report for GTSTRUDL. appropriately validated via the Verification and Validation
Test Plan and Test Report document.
2/24/10 Page 6 of 45 AREVA Federal Services LLC



IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. (-) 21°-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

Drawings listed above under references;

24590-WTP-3PS-DB01-T0001, Rev. 8,
Engineering Specification for Furnishing and
Delivering Ready-Mix Concrete;
24590-BOF-3PS-C000-T0001, Rev. 4,
Engineering Specification for Material
Testing Services;
24590-BOF-3PS-CE01-T0001, Rev. 6,
Engineering Specification for Excavation and
Backfill;

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design.

The materials for secondary containment structure and
backfill used under it are consistently identified in the
specifications, drawings, and calculations. The
Specification for Furnishing and Delivering Ready-Mix
Concrete provides adequate current testing requirements
for the selection of coarse and fine aggregates and the
procurement of cementitious materials. Adequate test
procedures are provided in the Material Testing Services
specification for testing candidate concrete aggregates for
chemical reactivity. Instructions for mixing and delivering
ready-mix concrete are adequate and current. The
Specification for Excavation and Backfill provide
adequate requirements for the material used under
foundation. As noted in the Basis of Design document
(Section 4.7), the groundwater table is more than 250 feet
below the ground surface; therefore, no compatibility
problem is expected between the concrete foundation and
the surrounding backfill materials used under and around
it.

Drawings listed above under references;

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria.

The Structural Design Criteria includes adequate
provisions to preclude frost heave in the section
addressing lateral earth pressure loads. All structural
foundations are required to extend into the soil below the
frost line to preclude frost heave. The frost line depth is 30
in. below the finished grade. The structural drawings show
that bottom of the foundation basemat of secondary
containment cell L-BOOIB is at Elev. (-) 26°-0”, i.e., 26 ft
below the finished grade elevation, therefore, it will not be
subjected to frost heave effects.

Foundation material is
compatible with the soil.

5

3

e

=

2

=

g

=
Foundation will withstand
the effects of frost heave.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. (-) 21°-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;
24590-WTP-PSAR-ESH-01-002-03, Rev. 4],
Preliminary Documented Safety Analysis
(PDSA) to Support Construction
Authorization: LAW Facility Specific
Information;

The Secondary Containment Design document describes
and provides references for the design methodology,
materials, loads, and load combinations (including seismic
loads) for the LAW facility secondary containment
components. The LAW Facility PDSA document
designates the LAW facility Structures, Systems, and
Components (SSCs) to be Seismic Category I (SC-TII)
and performance category 2 (PC-2) for other natural
phenomenon hazards (INPH). The Structural Design
Criteria document provides detailed discipline specific
codes and standards for the design of SC-III LAW

-2 | Seismic considerations UBC 1997, Uniform Building Code; secondary containment foundations, structures, and liners
m have been adequately ACI 318-99, Building Code Requirements for | by the design engineers. Design loads and analysis
w | addressed. Structural Concrete and Commentary; methods for SC-IIT secondary containments and liners are
AISC M016-89, Manual of Steel Construction | taken from the Uniform Building Code (UBC 1997). The
- Allowable Stress Design, Ninth Edition; ACI 318-99 code provides the design requirements and
24590-LAW-DBC-S13T-00009, Rev. 2, load combinations for the design of the secondary
Foundation Basemat Design (Calculations); containment reinforced concrete foundations and
24590-LAW-DBC-S513T-00001, Rev. 1, structures. The AISC M016-89 code is used for the
Foundation Wall Calculations for Lateral design of SC-III secondary containment stainless steel
Soil Loads; liners and all structural steel elements. The above listed
24590-LAW-DBC-SI13T-00011, Rev, 2C, codes, standards, and documents adequately address the
Basement Wall Design (Calculations). applicable seismic requirement and review of the design
calculations shows that these requirements are
appropriately considered and met.
2/24/10 Page 8 of 45 AREVA Federal Services LLC



IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. (-) 21°-0”

IA-3002605-000

Information Assessed Source of Information Assessment
The Basis of Design document states that secondary
containment structure is to be appropriately lined and any
leaks or spills will be removed within 24 hours of a leak
Drawinss listed above under References: detection or in as timely a manner as possible. Based on a
= ? detailed chemical and physical analysis of the wastes and
The mﬂo.aoa sﬁmﬁmm 24590-WTP-DB-ENG-01-001, Rev. 10, other process Ewozdm:ow sources; .&m Zm.ao:m_ mo_ooﬁoum
compatible with its - . report identifies appropriate corrosion resistant materials
Secondary Containment Basis of Design; .+ | for secondary containment liners and leak detection
= - 24590-WTP-PER-M-02-001, Rev. 3, Material . .
and leak detection hardware . g hardware. The Secondary Containment Design document
= - Selections for Building Secondary . . . . .
& | based on a detailed . . provides adequate typical construction details for liners
£, . . Containment/Leak Detection; : . .
£ | chemical and physical including tank anchorage details, sumps, and leak
= ) 24590-WTP-PER-CSA-02-001, Rev. §, . - .
O | analysis of the wastes used . S detection equipment to be used for secondary containment
and other information Secondary Containment Design; structures. Typical details are furnished for leak
24590-WTP-PER-J-02-001, Rev. 4, Leak . . .
sources. . . detection/sump level measurement systems equipment in
Detection — Sump Level Measurement in th 1on-S !
Secondary Containment Systems. e Leak Uﬁooﬂ.on- ump Leve Zomm._.:anuoa document.
The above mentioned documents provide adequate
information that the materials and hardware used are
compatible with the waste and the design drawings show
the appropriate required installation details.
2/24/10 Page 9 of 45 AREVA Federal Services LLC




IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. (-) 21’-0”

1A-3002605-000

Strength

Information Assessed Source of Information Assessment
The Structural Design Criteria document identifies
Drawings listed above under References; adequate and appropriate design codes and standards and
all applicable load cases from site specific conditions that
24590-WTP-DC-ST-01-001, Rev. 12, must be considered in the design. Pressure gradients, static
Structural Design Criteria; head during a release, physical contact with the waste,
. 24590-WTP-DB-ENG-01-001, Rev. 10, climatic conditions, and the stresses of daily operations
The design shows that the : - . . .
Secondary Containment has Basis of Design; are adequately stated as design goals in the Basis of
condary L.ontal 24590-WTP-PER-CSA-02-001, Rev. §, Design document. The Secondary Containment Design
sufficient strength and

thickness to prevent failure
owing to pressure gradients,
static head during a release,
physical contact with the
waste, climatic conditions,
and the stress of daily
operations (e.g., vehicular
traffic).

Secondary Containment Design;
24590-LAW-DBC-S13T-00001, Rev. 1,
Foundation Wall Calculations for Lateral
Soil Loads;
24590-LAW-DBC-S13T-00009, Rev. 2,
Foundation Basemat Design (Calculations);
24590-LAW-S0C-815T-00002, Rev. I,
LAW Floor Loading (Calculations).
24590-LAW-PER-M-02-002, Rev. 6,
Flooding Volume for LAW Facility
(Calculations);
24590-LAW-DBC-S13T-00011, Rev. 2C,
Basement Wall Design (Calculations).

document describes and provides references for the design
methodology, materials, loads, and load combinations
(including seismic loads) for the LAW facility secondary
containment components. The secondary containments
being considered is located in the below ground level cells
(IL-B100B) inside the LAW facility, therefore, is not
subject to vehicular traffic. Applicable pressure gradient
due to soil load are considered in the design calculations.
The design calculations and drawings reviewed show that
the foundation slab and the secondary containment walls
are adequately designed to sustain the applicable loads
imposed by vessel, liner plate and equipment, and that of
the soil around the secondary containment cell and that it
will not fail due to these loads.

2/24/10
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IQRPE Structural Integrity Assessment Report for LAW IA-3002605-000
Secondary Containment @ Floor Elev. (-) 217-07
Information Assessed Source of Information Assessment
Drawings listed above under References; The LAW drawings show secondary containment being
considered is installed below grade inside the building.
MMMWMWEWM%W.OMWMW%%MJ Rev. 8, Because it is located inside the building, traffic, heavy
2459 o;ﬂwwmm;mwm;ZHhW.H 0 omwu Rev. 1 equipment, precipitation and frost are not applicable load
.+ The Secondary Engineering Specification for Furnishing, mwmom.. wﬂ_mﬁwm mog%mauw_o o_EmmEEmE Ummwmw. QoMMmEoE
= | Containment system has Detailing, Fabrication, Delivery and Wgﬁ s the mw.v lcab’e loa ﬁﬂmmmm onwam:ou - mmﬁmwmw 5)
m sufficient strength in the Installation of Stainless Steel Liner Plates; %M:mwm_wmwu%ww _HMMM.HH MM%MM S MHOMMMm%somV _wmm,ﬂwwmmmw_
S | presence of operational 24590-WTP-PER-M-02-001, Rev. 3, Material | 1o 0 & = I8 e e e e provisions
£ | stresses from site-specific Selections for Building Secondary . . Spe pro S
2 conditions (i.e., traffic Containment/Leak Detection: for protection and repair of completed liners during the
= heavy mﬁ_&ﬁ?ma_ . ’ 24590-LAW-DBC-S13T-00 m 0L Rev. 1 construction process. The Material Selections for Building
“ precipitation, frost). Foundation Wall Calculations for Lateral mmwosamwu\ Con amment Mmmﬁumﬂ _m.a&m.mmom &o @oﬁMﬂM&
Soil Loads: e ooﬂm 0 o_uﬁumﬂoum con Emﬁm on liner Eﬂomama\ and the
24590-L \.ﬁuz‘;uuw C-S13T-00011. Rev. 2C associated maintenance requirements. The design
Basement Wall Design (: Om_oz_mwgmv.. ? calculations and drawings show that the secondary
94590-LAW-DBC-S13T-00009. Rev ’ 2 containment structure has sufficient strength to sustain
Foundation Basemat Design mOmonmmowmv. loads from applicable operational loads.
2/24/10 Page 11 of 45 AREVA Federal Services LLC



IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. (-} 21°-0”

1A-3002605-000

Source of Information

or base in order to prevent
failure from settlement,
compression, or uplift,
including the residual
effects of installation.

Foundation Integri

Information Assessed Assessment

Drawings listed above under References;

24590-WTP-PER-CSA-02-001, Rev. &,

Secondary Containment Design;

24590-WTP-DC-ST-01-001, Rev. 12,

Structural Design Criteria;

24590-BOF-3PS-CE01-T0001, Rev. 6, Settlement, compression, or uplift including the residual

Engineering Specification for Excavation and | effects of installation, are addressed in the Secondary
The Secondary Backfill; - Containment Design and the Structural Design Criteria

- : 24590-WTP-3PS-DB01-T0001, Rev. §, documents. The design requirements and the codes and
Containment is properly Eneineeri e e ) -
: ngineering Specification for Furnishing and | standards specified are adequate to satisfy these

supported by a foundation

Delivering Ready-Mix Concrete;
24590-BOF-3PS-C000-T0001, Rev. 4,
Engineering Specification for Material
Testing Services;
24590-LAW-DBC-513T-00001, Rev. 1,
Foundation Wall Calculations for Lateral
Soil Loads;
24590-LAW-DBC-S13T-00009, Rev. 2,
Foundation Basemat Design (Calculations);
24590-LAW-S0C-S15T-00002, Rev. 1,
LAW Floor Loading {Calculations);
24590-LAW-DBC-813T-00003, Rev. 1,
Differential Settlement Effects on the
Foundation (Calculations).

performance goals. The design and related specifications
adequately provide for proper foundation construction and
installation of the secondary containment. The reference
documents and general arrangement drawings provide
adequate description of the secondary containment being
considered. Review of the design calculations and
drawings shows that the design process appropriately
considered all applicable load factors for the foundation
design to prevent its failure.

2/24/10
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IQRPE Structural Integrity Assessment Report for LAW

Secondary Containment @ Floor Elev. (-) 21°-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

Drawings listed above under References;

24590-BOF-3PS-CE01-T0001, Rev. 6,
Engineering Specification for Excavation and
Backfill;

24590-BOF-3PS-C000-T0001, Rev. 4,
Engineering Specification for Material
Testing Services;
24590-WTP-PER-CON-02-001, Rev. 6,
Installation of Tank Systems and
Miscellaneous Unit Systems.

The drawings and Specification for Excavation and
Backfill provide specific material to be used under and
around the secondary containment foundations and
contain placing and backfilling requirements. The
Material Testing specifications contain current adequate
industry standards for selecting and testing fill materials,
and testing not less than once each lift to ensure adequate
compaction. Requirements for testing and record keeping
are current and adequate for the backfill around and below
the secondary containment. Furthermore, the Certification
of Construction by an independent, qualified, installation
inspector or an independent, qualified, registered
professional engineer (IQRPE) as required by the
Installation of Tank System docurnent will ensure that all
vessel system units including secondary containment
structural support and backfill placement comply with the
applicable documents.

“Iw}
2
M The placement, structural
= | support, and type of
mb material used for backfill
= | around and below the
£ | Secondary Containment are
= | appropriate.
m
o
=
2/24/10
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. (-) 21°-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

The design or operation
(e.g., diking & curbing)
prevents run-on or
infiltration of precipitation
into the Secondary
Containment system unless
the collection system has
sufficient excess capacity
(25 yr rainfall) to contain
the run-on precipitation.

Infiltration

Drawings listed above under References;

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design;
24590-LAW-PER-M-02-002, Rev. 6,
Flooding Volume for LAW Facility
(Calculations);
24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design.

The Basis of Design document requires that secondary
containment structure shall be capable to contain 100%
liquid volume of the largest tank in the group of tanks plus
the precipitation from a 25-year, 24-hour rainfall event.
The secondary containment cell L-B001B is located inside
the LAW facility where it is protected from direct
precipitation by the building structure as shown in the
general arrangement drawings, therefore, will not be
subjected to precipitation effects. Since the vessel (RLD-
VSL-00004) 1s completely enclosed inside the secondary
containment structure {cell L-BOO1B), therefore, 100%
liquid volume containment requirement is automatically
satisfied. The Flooding Volume and Secondary
Containment Design documents show that the entire cell
floor and walls up to a height of 9°-67 are also lined with
stainless steel plate which further ensures containment of
the entire volume of RLD-VSL-00004 vessel.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. (-) 21°-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

The design includes an
external moisture barrier or
other means to prevent
moisture from entering the
room.

Infiltration (cont’d)

Drawings listed above under References;

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design;
24590-WTP-3PS-NLLR-T0002, Rev. 1,
Engineering Specification for Furnishing,
Detailing, Fabrication, Delivery and

Installation of Stainless Steel Liner Plates.

The Basis of Design document requires the design include
provisions to prevent external moisture intrusion. The
secondary containment cell L-B001B shown in the general
arrangement drawings is located inside the LAW building
which shields it from precipitation and surface water
percolation. As noted in the Basis of Design document,
the ground water table is located about 250 feet below the
ground surface, therefore, ground water infiltration is
precluded. However, as a good engineering practice, the
drawings show that the secondary containment structure
has the bituminous damp-proofing material applied to the
external faces of its concrete walls which also mitigates
moisture infiltration. The drawings also show stainless
steel liner plate installed at the inside face of the cell walls
and floor which provide added measure to prevent
moisture from entering the cell. The Engineering
Specifications for Stainless Steel Liner Plates provide
adequate testing and inspection details to ensure quality
installation.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Flooy Elev. (-) 21°-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

The containment area is
free of cracks or gaps and
the design discusses
methods of their
minimization.

Drawings listed above under References;

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design;
24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-3PS-NLLR-T0002, Rev. 1,
Engineering Specification for Fumnishing,
Detailing, Fabrication, Delivery and

The Basis of Design document requires the liner system to
be installed must be free of deficiencies such as cracks and
gaps and its installation should be inspected and
documented by an independent qualified installation
inspector or independent qualified professional engineer
trained and experienced in installation of tank systems.
The Secondary Containment Design document provides
current adequate design requirements and codes and
standards to design leak tight stainless steel liners. This
document includes appropriate details for installation of
stainless steel liners free of cracks and gaps. The
procurement specification for Furnishing, Detailing,
Fabrication, Delivery and Installation of Stainless Steel
Liner Plates provides adequate requirements and standards
for furnishing stainless steel liners free of cracks and gaps.

m Installation of Stainless Steel Liner Plates. The design drawings and Secondary Containment Design
M, document show the liner installation details. The
5 installation completion, testing and examination
= techniques, and inspection requirements per Engineering
= Specification document further ensure their quality
installation.
The design has considered
the compatibility of the
MMMoMMMMMMMOMMMwMHMMm Drawings listed above under References; The Material Selections document contains general
nformation osvoommﬂﬁ information on the compatibility of planned secondary
1 oIt QH b d m,a 24590-WTP-PER-M-02-001, Rev. 3, Material | containment stainless steel liners with the waste, The
wrwzhwmwﬂ mma gmﬁwwm om Selections for Building Secondary drawings and Secondary Containment Design document
addressing compatibility Containment/Leak Detection; 1 provide standard installation details for liners that will
. = 24590-WTP-PER-CSA-02-001, Rev. §, ensure leak-tight liners which will prevent the migration
c.ﬁmr the mﬁoﬁ.a waste. The Secondary Containment Design. of the waste into the concrete.
lining or coating must
prevent the waste from
migrating into the concrete.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. 3’-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

Description of subsurface

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;
WTSC99-1036-42-17, RPP-WTP Final
Report Geotechnical Investigation,
Shannon & Wilson Inc. (H-1616-51),

The Structural Design Criteria provides adequate design
guidance for both mat and spread footings based on the
Geotechnical Investigation report for the facility. Bearing
capacity and settlement design parameters are presented for
the dense Hanford Upper and Lower Sand Units and
Structural Fill. Use of the loose wind blown (dune) sands for
foundations is precluded. The Specification for Excavation
and Backfill provides structural backfill requirements based
on the geotechnical report and current codes and standards for

.mb conditions and soil May 2000; the selection, placing, compacting, and backfill testing of
M bearing capacity are 24590-BOF-3PS-CEQ1-T0001, Rev. 6, candidate fill materials and completed backfilis. The
adequate. Engineering Specification for Excavation | Specification for Material Testing Services provides current
and Backfill; adequate codes and standards for testing of the candidate
245390-BOF-3PS-C000-T0001, Rev. 4, structural fill materials, and in-situ testing of structural fills as
Engineering Specification for Material they are placed. The secondary containment cells L-0123, L-
Testing Services. 0124, and L-0126 are at located at Elev. 3°-0” level inside the
building; the subsurface and soil related items do not directly
associate with them but do have an overall effect on their
structural strength from the foundations below at Elev. (-} 21°-
0” which have been appropriately addressed in the section
above at Elev. (-) 21°-0”.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. 3°-07

TA-3002605-000

Information Assessed

Source of Information

Assessment

Foundation design loads
(including full tanks) and
estimated settlement are
adequately considered.

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;

ASCE 7-98, Minimum Design Loads for
Buildings and Other Structures;

ACI 318-99, Building Code
Requirements for Structural Concrete and
Commentary;

AC] 349-01, Code Requirements for
Nuclear Safety-Related Concrete
Structures and Commentary;
24590-LAW-DBC-S13T-00015, Rev. B,
Elevated Slab Design + 3 ft.

The Structural Design Criteria uses current adequate standards
to define design loads and load combinations (ASCE 7-98,
ACI318-99, and ACI 349-01). Dead and fluid loads are
included in these loads and load combinations. Settlernent
design parameters are included in the Structural Design
Criteria (Section 7.7, Geotechnical Design Parameters and
Foundation Design). The secondary containment cells
identified herein (L-0123, L-0124, and 1-0126) are located
inside the building at Elev. 3°-0” level. The subsurface and
soil related items such as settlement do not directly associate
with them but do have an overall effect on their structural
strength from the foundation below at Elev. (-) 21°-0”, which
has been addressed in the previous section above. However,
the review of the design calculations of the immediate slab

z (Calculations); and steel framing members that support the vessels and liners
= 24590-LAW-SSC-S15T-00023, Rev. A, located on the floor in the subject process cells (L-0123, L-
< Process Cell Steel Framing 0124, and L-0126) show that full weights of the vessels have
.m.o (Calculations); been appropriately considered. The methodology described in
3 24590-WTP-3DP-G04B-00037, Rev. the Engineering Calculations document assures that the final
s 5B, Engineering Calculations. secondary containment structure is designed to comply with
all applicable requirements.
24590-WTP-DB-ENG-01-001, Rev. 10,
WM%%MNWWWM@H& 1-001. Rev. 12 The Basis of Design provides many fundamental general
Desien calculation Structural Desien Criteria: i B requirements for footing design. The Structural Design
CS1gM caicuation . Sh -riena, . Criteria document references current adequate detailed design
approach and design basis | ACI318-99, Building Code Requirements iteria for the desion of te foundati 4 footing
of footings with design for Structural Concrete and Commentary. criteria for the design of concrete foundations and footings.
standard references (0.g, | 24590-LAW-DBC-SI3T-00015, Rev. B, | >C1318-99 is referenced for the strength design of secondary
ACI) are adequate. Elevated Slab Design + 3 ft. structures. The design calculations 85.9{& .mwoé mwmﬁ these
(Calculations); oom.om and standards have been m%ﬂonﬁmﬁm_w invoked in the
94590-L, >¢<-mu SC-S15T-00023, Rev. A, design process for the secondary containment cells footings.
Process Cell Steel Framing (Calculations).
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. 3°-0”

1A-3002605-000

Information Assessed Source of Information Assessment
: The specification for Furnishing and Delivering Ready-Mix
Concrete provides adequate current requirements for the
selection of coarse and fine aggregates, and the procurement
of cementitious materials. The specification for Material
Testing Services provides adequate test procedures for testing
24590-WTP-3PS-DB01-T0001, Rev. 8, the candidate aggregates to ensure adequate concrete
Engineering Specification for Furnishing | durability. As noted in the Basis of Design document (Section
and Delivering Ready-Mix Concrete; 4.7), the groundwater table is more than 250 feet below the
Foundation material is 24590-BOF-3PS-C000-T0001, Rev. 4, ground surface; therefore, no compatibility problem is
= | compatible with the soil. | Engineering Specification for Material expected between the concrete foundation and the
2 Testing Services; surrounding backfill materials used under and around it.
2 24590-WTP-DB-ENG-01-001, Rev. 10, The secondary containment cells identified herein (L-0123, L-
= Basis of Design. 0124, and L-0126) are located inside the building at Elev. 3°-
= 0” level. The subsurface and soil related items such as
= settlement do not directly associate with them but do have an
= overall effect on their structural strength from the foundation
= below at Elev. (-} 21°-0%, which has been addressed in the
previous section above.
The Structural Design Criteria requires all structural
Foundation will moﬁ:ammomm for ocao.oH components to extend below the 30”
withstand the effects of th@oxéﬂm_;_u.ﬂ-wﬂj.o?.oor Rev. 12, frost mﬁo from the finished grade (Elev. 0°-07). The secondary
frost heave Structural Design Criteria. containment cells L-0123, 1.-0124, and L-0126 are located
: inside the building at Elev. 3°-07, therefore, they are not
subjected to the detrimental effects of frost heave.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. 3°-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-PSAR-ESH-01-002-03, Rev.
4], Preliminary Documented Safety
Analysis to Support Construction
Authorization: LAW Facility Specific
Information; .
24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;

The Secondary Containment Design document describes and
provides references for the design methodology, materials,
loads, and load combinations (including seismic loads) for the
LAW facility secondary containment components. The LAW
Facility PDSA document shows that the cells in this integrity
assessment to be Seismic Category-III (SC-III) components.
The Structural Design Criteria document provides detailed
discipline specific codes and standards for the design of SC-
OI LAW secondary containment foundations, structures, and
liners by the design engineers. Design loads and analysis

o .. . .

.m. NM”\MHMMoMoMMMMWMM%w UBC 1997, Uniform Building Oommw methods for SC-III secondary containments and liners are

2 | .4d 4 ACI 318-99, Building Code Requirements | taken from the Uniform Building Code (UBC 1997). The

s | addressed. for Structural Concrete and Commentary; | ACI 318-99 code provides the design requirements and load
AISC M016-89, Manual of Steel combinations for the design of the secondary containment
Construction - Allowable Stress Design, reinforced concrete foundations and structures. The AISC
Ninth Edition; M016-89 code is used for the design of SC-III secondary
24590-LAW-DBC-S13T-00015, Rev. B, | containment stainless steel liners and building structural steel.
Elevated Slab Design + 3 ft. The above listed code and standards adequately address the
(Calculations); consideration of the requirements of the applicable seismic
24590-LAW-SSC-S15T-00023, Rev. A, loads. Review of the design calculations show that the seismic
Process Cell Steel Framing (Calculations). | loads have been appropriately considered in the design

process of the secondary containment elements.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. 37-07

IA-3002605-000

2/24/10

Information Assessed Source of Information Assessment
The Basis of Design document states that the secondary
containment cells are to be appropriately lined and any leaks
24590-WTP-DB-ENG-01-001, Rev. 10, or .mE:m 15: be removed within .wh hours of a leak %.825:
Basis of Desien: or in as timely a manner as possible. Based on a detailed
£ chemical and physical analysis of the wastes and other
. 24590-WTP-PER-M-02-001, Rev. 3, . . . .
The stored waste is . ) ol process information sources, the Material Selections
- o1 e Material Selections for Building 1 . ; . .
compatible with its . . document identifies appropriate corrosion resistant materials
& . Secondary Containment/Leak Detection; . . X
£ | Secondary Containment 24590-WTP-PER-CSA-02-001. Rev. 8 for secondary containment liners, and leak detection
2 | and leak detection . . T hardware. The Secondary Containment Design document
E=! Secondary Containment Design; . . . . .
« | hardware based on a provides adequate typical construction details for liners as
= . A 24590-WTP-PER-J-02-001, Rev. 4, Leak . : .
£ | detailed chemical and . . well as vessel anchorage details, surnps, and leak detection
= . . Detection — Sump Level Measurement in . .
C | physical analysis of the A ] equipment to be used for secondary containment where
wastes used and other Secondary Containment Systems; required. The typical details are furnished for leak
. : 24590-LAW-PER-M-02-002, Rev. 6, . . .
information sources. . RO detection/sump level measurement systems equipment in the
Flooding Volume for LAW Facility; .
Leak Detection-Sump Level Measurement document. The
24590-LAW-PER-M-02-001, Rev. 5, . ore
LAW Facility Sump Data Flooding Volume and LAW Facility Sump Data documents
P ’ provide compatible liner material and other applicable
installation details for the secondary containment cell
structures.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. 3°-07

1A-3002605-000

Information Assessed Source of Information Assessment
The LAW general arrangement drawings show the location of
the secondary containment cells (L-0123, L-0124, and L-
. . .| 0126) at floor elevation 3°-07in the building. Pressure
Drawings listed above under References; adients. static head durine a release. physical contact with
The design shows that the st ’ = » Pllysical contact wi

Secondary Containment
has sufficient strength
and thickness to prevent

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design;
24590-WTP-PER-CSA-02-001, Rev. 8,

the waste, climatic conditions, and the stresses of daily
operations are adequately stated as design goals in the Basis
of Design document. The Secondary Containment Design
document describes and provides references for the design

= | failure owing to pressure | Secondary Containment Design; . e
% | gradients, statichead | 24590-LAW-DBC-S13T-00015, Rev. B, MM%M%M ww wmwmomww_mwmW%mﬁﬁmmwmw%mﬁ
m during a R_ommm“ physical | Elevated m lab Design + 3 ft. ooﬁmwbﬁmﬁ components. The secondary containment cells
“ MWMMM%M%%WMM@MM p mmmww% WWﬂMMWm C-S13T-00023. Rev. A being considered are located inside the LAW Vitrification
the stress of daily ? Upper Process Shearwall Ummmm_“ T Building, therefore, climatic condition or vehicular traffic are
operations (e.g., vehicular | (Calculations); ? not nowmmaoaa mﬁﬁmommgm load cases. However, .&m:%
traffic) e 24590-L. kﬁaﬂmum C-SI15T-00023. Rev. A operational loads, static head, and pressure gradient due to
) Process Cell Steel Framing ( Ommoa_mmommv liquid release inside the cells are considered adequately in the
_ = " | design calculations which show that the secondary
containment cells have sufficient strength to prevent their
failure.
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IQRPE Structural Integrity Assessment Report for LAW 1A-3002605-000
Secondary Containment @ Floor Elev. 3°-0”
Information Assessed Source of Information Assessment
Drawings listed above under References; The LAW facility drawings show secondary containment cells
being considered are located inside the building at Elev. 3°-07.
MMMMMMHWMMW%%MW%WW Rev. 3, Because they are located inside the building, traffic, heavy
24590-WTP-3PS-NLLR-TO omwu Rev. 1 equipment, precipitation, m,sm frost are not applicable load
Encineerine Specification for mmammiuw cases. The Secondary Containment Design document
| The Secondary UmﬂmE:o _mm_umommg Delivery and * | identifies the applicable load cases including operational
T | Containment system has Ins E:m%mm of S Smiwmm Steel m\iﬁ. Plates: | Stesses from site specific conditions that must be considered
S | sufficient strength in the 24590-WTP-PER-M-02-001. Rev. 3 * | in the design. The Engineering Specification for Furnishing
,m\ presence of operational Material Selections for Buil %5 T Stainless Steel Liner Plates includes specific provisions for
%, | stresses from site-specific Secondary Containment/Leak Hmvm tection: protection of and repair of completed liners during the
5 | conditions (ie., traffic, 24590-LAW-DBC-S13T-00015. Rev wu construction process. The Material Selections for Building
% | heavy equipment, Elevated Slab Design + 3 ft ? T 1 Secondary Containment document addresses the potential
precipitation, frost). (Calculations); ’ effects of operations conditions on steel liner integrity and the
34500.L, >€.me C-S13T-00023, Rev. A, mmmoo.mmﬁ&.ammuﬁggoo .R@ERBOEM. The requirements
Upper Process Shearwall Umm@w Ea&.&mm in .Eo mwoﬁ .:mﬁ,a aoozBonﬂ.m adequately address
(Calculations); ’ the m:m..m_umo_mo conditions and the review of the design
94500 >§nmu 9C-S15T-00023. Rev. A om_o&.ﬂ_onm also shows 5& mooommmu\ containment cells _@Ba
Process Cell Steel Framing ( Ommoimmom&. sufficient strength to sustain the applicable loading conditions.
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IQRPE Structural Integrity Assessment Report for LAW 1A-3002605-000
Secondary Containment @ Floor Elev. 3’-0”

Information Assessed Source of Information Assessment

Settlement, compression, or uplift including the residual
effects of installation, are addressed in the Secondary

The Secondary Containment Design document and the Structural Design
Containment is properly Criteria. The design requirements and codes and standards
supported by a foundation specified in these documents are adequate to satisfy these

or base in order to 24590-WTP-PER-CSA-02-001, Rev. 3, performance goals. The subject secondary containment cells
prevent failure from L-0123, L-0124, and L-0126 are located at floor Elev. - 3°-07
settlement, compression, which are not directly subjected to foundation settlement,

Secondary Containment Design;
24590-WTP-DC-ST-01-001, Rev. 12,

or uplift, including the Structural Design Criteria. compression or uplift including residual effects. Their effect
residual effects of has been appropriately considered on the foundation of the
installation. structures at Elev. (-) 21°-0" which support the subject

secondary containment elements. It is contained in the section
above for Elev. (-) 21°-07 level.

The LAW facility drawings show the secondary containment
being considered are located inside the building. Because the
Drawings listed above under References; | subject cells L-0123, L-0124, and 1.-0126 are located inside

the building at Elev. 3°-0”, the backfill material requirements

Foundation Integri

The placement, structural | 24590-WTP-DC-ST-01-001, Rev. 12, are not applicable. However, the design requirements for

support, and type of Structural Design Criteria; foundations and structure that support the secondary

material used for backfill | 24590-BOF-3PS-CEQ1-T0001, Rev. 6, containment components are adequately addressed in the

around and below the Engineering Specification for Excavation | Structural Design Criteria, Excavation and Backfill, and

Secondary Containment | and Backfill; Material Testing documents. These documents contain

are appropriate. 24590-BOF-3PS-C000-T0001, Rev. 4, adequate industry standards for designing, selecting and
Engineering Specification for Material testing fill materials, placing and compacting backfills, and
Testing Services. testing to ensure adequate compaction below and around the

foundations of the structures. The foundations evaluation is
included above in the section for Elev. (-) 21°-07.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. 3’-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

The design or operation
(e.g., diking & curbing)
prevents run-on or
infiltration of
precipitation into the
Secondary Containment
system unless the
collection system has
sufficient excess capacity
(25 yr rainfall) to contain

Drawings listed above under References;

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design;
24590-WTP-3PS-NLLR-T0002, Rev. 1,
Engineering Specification for Furnishing,
Detailing, Fabrication, Delivery and
Installation of Stainless Steel Liner Plates.

The Basis of Design document requires the design to provide
adequate measures to prevent run-on or infiltration of
precipitation. The secondary containment cell components
are located inside the LAW Vitrification Building where they
are protected from the direct precipitation by the building
structure as shown in the general arrangement drawings,
therefore, run-on precipitation is precluded. The drawings also
show stainless steel liner plate installed at the inside face of
all cell walls and floor which provide added measure to
prevent moisture from entering the cells. The Engineering
Specifications for Stainless Steel Liner Plates provide

= | the run-on precipitation. adequate testing and inspection details to ensure quality
2 installation.
g
E
= The Basis of Design document requires the design include
provisions to prevent external moisture intrusion. The
Drawings listed above under References; | secondary containment cells L-0123, L-0124, and L-0126
The design includes an shown in the general arrangement drawings are located inside
. . 24590-WTP-DB-ENG-01-001, Rev. 10, | the LAW building which shields them from precipitation and
external moisture barrier ) i . . .
or other means to prevent Basis of Design; msl.mom water voaoowmﬁmubu therefore, mﬁ.o:ﬁa water E@ﬁmﬁon
moisture from entering Mn_mwo-é..ﬁw-wmum.iﬁh%.ﬂooomu Wwﬁ.r is precluded. ,:.5 drawings also show stainless steel liner plate
the room Engineering Specification for Furnishing, | installed at the inside face of all cell walls and floor which
’ Detailing, Fabrication, Delivery and provide added measure to prevent moisture from entering the
Installation of Stainless Steel Liner Plates. | cells. The Engineering Specifications for Stainless Steel Liner
: Plates provide adequate testing and inspection details to
ensure quality installation.
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IQRPE Structural Integrity Assessment Report for LAW
Secondary Containment @ Floor Elev. 3°-(”

1A-3002605-000

Information Assessed Source of Information Assessment
The Basis of Design document requires the liner system to be
24590-WTP-DB-ENG-01-001, Rev. 10, installed must be free of deficiencies such as cracks and gaps
Basis of Design; and its installation should be inspected and documented by an
24590-WTP-PER-CSA-02-001, Rev. 8, independent qualified installation inspector or independent
The containment area is | Secondary Containment Design; qualified professional engineer trained and experienced in
free of cracks or gaps and | 24590-WTP-PER-M-02-001, Rev. 3, installation of tank systems. The Secondary Containment
the design discusses Material Selections for Building Design document provides current adequate design
methods of their Secondary Containment/Leak Detection; requirements and codes and standards to design leak tight
minimization. 24590-WTP-3PS-NLLR-T0002, Rev. 1, liners. This document includes appropriate details for
Engineering Specification for Furnishing, | installation of stainless steel liners to be free of cracks and
Detailing, Fabrication, Delivery and gaps. The Material Selections and Stainless Steel Liner Plates
m Installation of Stainless Steel Liner Plates. | documents provide adequate requirements for the secondary
m,. containment liners.
4
m The design has
= | considered the
compatibilty of the | 24590-WTP-PER-M-02-001, Rev. 3, The Material Selections and Special Protective Coating
oOMQMM EoMoH. oomﬂwsmm Material Selections for Building documents contain general information on the compatibility
M_mousmﬁmuwmoawmmwm mm Secondary Containment/Leak Detection; | of planned secondary containment stainless steel liners (SST)
planning to be used WWB m&oo[éﬂm%mw.hmk?om-oor Rev. §, with the waste. The SST lining material used in cells L-0123,
the meﬂ facturer Secondary Containment Design; L-0124, and L-0126 prevent the waste from migrating into the
addressing compatibility Namwo-éﬂw-mwmlihﬁwlﬂooomu Rev. 1, concrete. The Secondary Oc.nSEEaﬁ Design and Stainless
with the mwo_d d waste Msmﬁwmgm mw.oommommom »..Oa Furnishing, mﬂmmm Liners aon.ﬁmwnﬁm EoSam. mﬂmun.ﬂma installation details
The lining or oommsq. Detailing, Fabrication, Delivery and for liners that will ensure leak-tight liners that prevent the
= = Installation of Stainless Steel Liner Plates. | migration of the waste into the concrete.
must prevent the waste
from migrating into the
concrete,
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Information Assessed

Source of Information

Assessment

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;
WTSC99-1036-42-17, RPP-WTP Final
Report Geotechnical Investigation,

The Structural Design Criteria provides adequate design
guidance for both mat and spread footings based on the
Geotechnical Investigation report for the facility. Bearing
capacity and settlement design parameters are presented for
the dense Hanford Upper and Lower Sand Units and
Structural Fill. Use of the loose wind blown (dune) sands
for foundations is precluded. The Specification for
Excavation and Backfill provides structural backfill

g oUo owmmmwmﬂmw wwwwcammom wwwwwg & Wilson Inc. (H-1616-51), May requirements based on the mooﬁmowao& report and current
2 bearing capacity are mpmwmlmOm-m PS-CEO1-T0001. Rev. 6 codes and mﬂms&.u,% for Em.mﬁoonoau Emo._nmu compacting,
= de nm Eneinecring Specification for mmxom«mm o and backfill testing of candidate fill materials and completed
adequate. H_%Mm E,.m pecthication ° backfills. The Specification for Material Testing Services
MM 59 omw OW.W, PS-C000-T000], Rev. 4 Eoiamm. current adequate codes m.uum mﬁmsamam for Homﬁnm of
Engineering Specification for Matetial the candidate structural fill materials, and m-situ testing of .
Hmwﬁzq mmﬂﬂwoom structural fills as they are placed. Room L-0218 identified in
= ) the scope is at Elev. 28°-0" level inside the building; the
subsurface and soil related items do not directly associate
with it but do have an overall effect on its structural strength
from the foundation below at Elev. (~) 21°-0” which has
been discussed in the section above.
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Source of Information

Assessment

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria; ,
ASCE 7-98, Minimum Design Loads for
Buildings and Other Structures;

ACI 318-99, Building Code Requirements
for Structural Concrete and Commentary;
ACI 349-01, Code Requirements for
Nuclear Safety-Related Concrete
Structures and Comumnentary;
24590-LAW-SSC-S15T-00032, Rev. A,
Steel Framing Elevation +28° Non Process
and Effluent Cells (Calculations);
24590-LAW-DBC-S13T-00028, Rev. A,
Elevated Floor Slab Design @ EI. +28°-0";
24590-WTP-3DP-G04B-00037, Rev. 15B,
Engineering Calculations.

The Structural Design Criteria uses current adequate
standards to define design loads and load combinations
(ASCE 7-98, ACI318-99, and ACI 349-01). Dead and fluid
loads are included in these loads and load combinations.
Settlement design parameters are included in the Structural
Design Criteria (Section 7.7, Geotechnical Design
Parameters and Foundation Design). The secondary
containment room E-0218 is located at Elev. 28°-0” level
inside the building. The subsurface and soil related items do
not directly associate with it but do have an overall effect on
its structural strength from the foundation below. However,
the review of the design calculations of the immediate slab
and steel framing members which support the secondary
containment structure, equipment, and coatings around tank
(LVP-TK-00001) located on the floor in the subject room
(1-0218) show that appropriate design loads including full
weight of the tank have been considered. The methodology
described in the Engineering Calculations document assures
that the final secondary containment structure is designed to
comply with all applicable requirements.

Information Assessed
=
® | Foundation design loads
,.no.w (including full tanks) and
= | estimated settlement are
Ep .
'z adequately considered.
=
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Design calculation
approach and design basis
of footings with design
standard references {(e.g.,
ACI) are adequate.

Design (cont’d)

ACT 318-99, Building Code Requirements
for Structural Concrete and Commentary;
AISC M016-89, Manual of Steel
Construction, Allowable Stress Design,
Ninth Edition;
24590-LAW-SSC-815T-00032, Rev. A,
Steel Framing Elevation +28° Non Process
and Effluent Cells (Calculations);
24590-LAW-DBC-S13T-00028, Rev. A,
Elevated Floor Slab Design @ El. +28°-0".

Information Assessed Source of Information Assessment
245390-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design; The Basis of Design provides many fundamental general
24590-WTP-DC-ST-01-001, Rev. 12, requirements for footing design. The Structural Design
Structural Design Criteria; Criteria document references current adequate detailed

design criteria for the design of concrete foundations and
footings. ACI 318-99 is referenced for the strength design of
the concrete structures and AISC M016-89 for the structural
steel framing elements of the facility. The design
calculations reviewed show that the approach and basis used
for design are adequately utilized per the required codes and
standards and the requirements have been appropriately met
in the design process of the secondary containment room
footings.

Foundation material is
compatible with the soil.

Foundation Design

24590-WTP-3PS-DB01-T0001, Rev. §,
Engineering Specification for Furnishing
and Delivering Ready-Mix Conerete;
24590-BOF-3PS-C000-T0001, Rev. 4
Engineering Specification for Material
Testing Services.

The specification for Fumishing and Delivering Ready-Mix
Concrete provides adequate current requirements for the
selection of coarse and fine aggregates, and the procurement
of cementitious materials. The specification for Material
Testing Services provides adequate test procedures for
testing the candidate aggregates to ensure adequate concrete
durability. The secondary containment room L-0218 is
located at Flev. 28°-0” level inside the building. The
subsurface and soil related items do not directly associate
with it but do have an overall effect on its structural
elements from the foundations below which has been
appropriately addressed above in section at Elev. (-} 21°-0%.
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Information Assessed

Source of Information

Assessment

Foundation will
withstand the effects of
frost heave.

Foundation
Design (cont’d)

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria.

The Structural Design Criteria requires all structural
foundations for outdoor components to extend below the

307 frost line from the finished grade (Elev. 0°-0™). Room L-
0218 is located inside the building at Elev. 28°-07, therefore,
it is not subjected to the detrimental effects of frost heave.

24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-PSAR-ESH-01-002-03, Rev.
4], Preliminary Documented Safety
Analysis to Support Construction
Authorization: LAW Facility Specific
Information;
24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;

The Secondary Containment Design document describes
and provides references for the design methodology,
materials, loads, and load combinations (including seismic
loads) for the LAW facility secondary containment
components. The LAW Facility PDSA document shows the
room 1in this integrity assessment to be Seismic Category-IIT
(SC-IIT) component. The Structural Design Criteria
document provides detailed discipline specific codes and
standards for the design of SC-III LAW secondary
containment foundations, structures, and liners by the design

-2 | Seismic considerations : JJS . engineers. Design loads and analysis methods for SC-II1
m have been adequately MWM%HM@;WW_CMMMMMWMMMWMMNWmEa; ts secondary containments and liners are taken from the
w | addressed. for Struc n:m: Oonoaouﬁ and Commentary: Uniform Building Code (UBC 1997). The ACI 318-99 code
AISC M016-89. Manual of Steel ? _.uaoimwm the design requirements .mpm load mogzummoum for
Construction - %:oéwzo Stress Design the %Em& of the secondary containment reinforced concrete
Ninth Edition: i wonm%mﬁwmm ME_. mq:m,wm%maﬂwﬂ Emmo MOl Mwm@ ooﬂmo is
2 used for the design of SC-III secondary containmen
Mﬂwomomwwwﬁwmmm MMMMMM.MmmeWmWWMwmm stainless steel liners and building structural steel. The above
and Effluent nmum:m (Calculations); rmﬂmn._ oomo. and mﬁmbn_mam.maom:ﬁ&% address .9@ o
24590-LAW-DBC-S13T-00028. Rev. A ooum_amBﬂ.ow of the requirements om. the applicable seismic
Elevated Floor Skab Design @ mu_ +wmwms loads. Review of the design calculations show that the
= ) " | seismic loads have been appropriately considered in the
design process of the secondary containment elements.
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Information Assessed

Source of Information

Assessment

The stored waste is
compatible with its
Secondary Containment

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design;
24590-WTP-PER-M-02-001, Rev. 3,
Material Selections for Building Secondary
Containment/Leak Detection;
24590-WTP-PER-CSA-02-001, Rev. §,
Secondary Containment Design;
24590-WTP-PER-J-02-001, Rev. 4, Leak
Detection — Sump Level Measurement in
Secondary Containment Systems;
24590-LAW-PER-M-02-002, Rev. 6,
Flooding Volume for LAW Facility;
24590-LAW-PER-M-02-001, Rev. 5, LAW
Facility Sump Data.

The Basis of Design document states that the secondary
containment rooms are to be appropriately lined and any
leaks or spills will be removed within 24 hours of a leak
detection or in as timely a manner as possible. Based on a
detailed chemical and physical analysis of the wastes and
other process information sources, the Material Selections
document identifies appropriate corrosion resistant materials
for secondary containment special protective coatings and
leak detection hardware. The Secondary Containment
Design document provides adequate typical construction
details for special protective coatings including tank
anchorage details, sumps, and leak detection equipment to
be used for secondary containment where required. The
typical details are furnished for leak detection/sump level
measurement systems equipment in the Leak Detection -
Sump Level Measurement document. The Flooding Volume
and LAW Facility Sump Data documents provide
compatible liner material and other applicable installation
details for the secondary containment room structures.

m and leak detection
W hardware based on a
g | detailed chemical and
3 | physical analysis of the
wastes used and other
information sources.
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Information Assessed Source of Information Assessment
The LAW general arrangement drawings show the location
of the secondary containment room L-0218 in the building.
Pressure gradients, static head during a release, physical
The design shows that the | Drawings listed above under References; contact with the waste, climatic conditions, and the stresses
Secondary Containment of daily operations are adequately stated as design goals in
has sufficient strength 24590-WTP-DB-ENG-01-001, Rev. 10, the Basis of Design document. The Secondary Containment
and thickness to prevent | Basis of Design; Design document describes and provides references for the
= | failure owing to pressure | 24590-WTP-PER-CSA-02-001, Rev. §, design methodology, materials, loads, and load
20 | gradients, static head Secondary Containment Design; combinations (including seismic loads) for the LAW facility
m during a release, physical | 24590-LAW-SSC-S15T-00032, Rev. A, secondary containment components. The secondary
9 | contact with the waste, Steel Framing Elevation +28” Non Process | containment room L-0218 being considered is located inside
climatic conditions, and and Effluent Cells (Calculations); the LAW Vitrification Building, therefore, vehicular traffic
the stress of daily 24390-LAW-DBC-513T-00028, Rev. A, is not considered an applicable load case. However, daily
operations (e.g., vehicular | Elevated Floor Slab Design @ EL +28°-0”. | operational loads, static head, and pressure gradient due to
traffic). liquid release inside the secondary containment room walls
are considered adequately in the design calculations which
show that the secondary containment has sufficient strength
to prevent its failure.
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Source of Information

Assessment

Drawings listed above under References;

24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-3PS-AFPS-T0006, Rev. 1,
Specification for Field Applied Special
Protective Coatings for Secondary
Containment Areas;
24590-WTP-PER-M-02-001, Rev. 3,
Material Selections for Building Secondary
Containment/Leak Detection.
24590-LAW-SSC-S15T-00032, Rev. A,
Steel Framing Elevation +28° Non Process
and Effluent Cells (Calculations);
24590-LAW-DBC-S13T-00028, Rev. A,
Elevated Floor Slab Design @ EI. +28°-0”.

The LAW facility drawings show secondary containment
room L-0218 being considered is located inside the building.
Because it is Iocated inside the building, traffic, heavy
equipment, precipitation and frost are not applicable load
cases. The Secondary Containment Design document
identifies the applicable load cases (operational stresses)
from site specific conditions that must be considered in the
design. The Engineering Specification for Field Applied
Special Protective Coating includes specific provisions for
protection of and repair of completed special protective
coating material. The Material Selections for Building
Secondary Containment document addresses the potential
effects of operations conditions on special protective coating
integrity and the associated maintenance requirements.
Daily operational loads, static head, and pressure gradient
due to liquid release inside the secondary containment room
are considered adequately in the design calculations which
show that it has sufficient strength to sustain the applicable
loads.

Information Assessed
—~. | The Secondary
T | Containment system has
£ | sufficient strength in the
< | presence of operational
m., stresses from site-specific
S | conditions (i.e., traffic,
Z | heavy equipment,
precipitation, frost).
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Jnformation Assessed

Source of Information

Assessment

Foundation Integri

The Secondary
Containment is properly
supported by a foundation
or base in order to
prevent failure from
settlement, compression,
or uplift, including the
residual effects of
installation.

24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;
24590-LAW-SSC-S157-00032, Rev. A,
Steel Framing Elevation +28° Non Process
and Effluent Cells (Calculations);
24590-LAW-DBC-S13T-00028, Rev. A,
Elevated Floor Slab Design @ El. +28°-0".

Settlement, compression, or uplift including the residual
effects of installation, are addressed in the Secondary
Containment Design document and the Structural Design
Criteria. The requirements identified in the codes and
standards specified in these design documents are adequate
to satisfy the performance goals. The subject secondary
containment room L-0218 is located ai floor Elev. 28°-0™
which is not directly subjected to foundation settlement,
compression or uplift including residual effects. Their effect
has been appropriately considered on the foundation of the
structures at Elev. (-) 217-0” which support the subject
secondary containment elements. It is contained in the
section above for Elev. (-) 21°-0” level.

The placement, structural
support, and type of
material used for backfill
around and below the
Secondary Containment
are appropriate.

Drawings listed above under References;

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;
24590-BOF-3PS-CE01-T0001, Rev. 6,
Engineering Specification for Excavation
and Backfill;
24590-BOF-3PS-C000-T0001, Rev. 4,
Engineering Specification for Material
Testing Services.

The LAW facility drawings show the secondary
containment room L-0218 being considered is located inside
the building at Elev. 28°-0”. Because the subject room is
located at Elev. 28°-07, the backfill material requirements
are not applicable. However, the design requirements for
foundations and structure that support the secondary
containment components are adequately addressed in the
Structural Design Criteria, Excavation and Backfill, and
Material Testing documents. These documents contain
adequate industry standards for designing, selecting and
testing fill materials, placing and compacting backfills, and
testing to ensure adequate compaction below and around the
foundations of the structures. The foundations evaluation is
included above in the section for Elev. (-) 21°-07 level.
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Information Assessed Source of Information Assessment
The design or operation
(e.g., diking & curbing)
prevents run-on or The Basis of Design document requires the design to
infiltration of Drawings listed above under References; provide adequate measures to prevent run-on or infiltration
precipitation into the of precipitation. The secondary containment room L-0218
Secondary Containment | 24590-WTP-DB-ENG-01-001, Rev. 10, is located inside the LAW Vitrification Building where it is
system unless the Basis of Design. protected from direct precipitation by the building structure
collection system has as shown in the general arrangement drawings, therefore,

.m sufficient excess capacity this requirement does not apply.

% | (25 yr rainfall) to contain

4ﬂm the run-on precipitation.

- The Basis of Design document requires the design to include
The design includes an Drawings listed above under References; provisions to prevent external moisture intrusion. The
external moisture barrier secondary containment room L-0218 shown in the general
or other means to prevent | 24590-WTP-DB-ENG-01-001, Rev. 10, arrangement drawings is inside the LAW Vitrification
moisture from entering Basis of Design. Building which shields it from precipitation and surface
the room. water percolation, therefore, this requirement does not apply

1o this secondary containment.
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Information Assessed

Source of Information

Assessment

The containment area is
free of cracks or gaps and
the design discusses
methods of their
minimization.

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design;
24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-PER-M-02-001, Rev. 3,
Material Selections for Building Secondary
Containment/L.eak Detection;
24590-WTP-3PS-AFPS-T0006, Rev. 1,
Specification for Field Applied Special
Protective Coatings for Secondary
Containment Areas.

The Basis of Design document requires the liner system to
be installed must be free of deficiencies such as cracks and
gaps and its installation should be inspected and
documented by an independent qualified installation
inspector or independent qualified professional engineer
trained and experienced in installation of tank systems.
The Secondary Containment Design docurnent provides
current adequate design requirements, and codes and
standards to design leak tight liners. This document
includes appropriate details for installation of the special
protective coatings free of cracks and gaps. The Material
Selections and Special Protective Coatings documents
provide adequate requirements for the secondary

& containment protective coating material.

2

@

2 The desien The Material Selections and Special Protective Coating

3 © design has documents contain general information on the compatibility
considered the 24590-WTP-PER-M-02-001, Rev. 3 : . . .

ey ers . : g ’ of planned secondary containment special protective
compatibility of the Material Selections for Building Secondary coatings with the waste. The secondary containment room
- . . L fes .
nomnﬂwﬁﬁ mEmMQ oomﬂMMm M%%%,_? n@.%mﬂww.mmhﬂ OU%LM“%%M? Rev. 8 L-0218 has special protective coating applied to the floor
msm mmﬁ.m a @me.: - Secondary Con . ot Desiens and its containment walls. The Flooding Volume document
INIOrMALIoN Of COAUNES naary -0 © 1S provides the height of the secondary containment wall. The
planning to be used from | 24590-WTP-3PS-AFPS-T0006, Rev. 1, Secondary Containment Design and Special Protective
the Emb.cmmogoa s Sp oo_mmmﬁos wo.m. Field Applied Special Coatings documents provide standard installation details for
mm.&ommEm compatibility wwoﬁmo.ﬁé Coatings for Secondary the special protective coatings. Surface preparations and
with Eo stored waste. Containment Areas; applicable details such as corner coving on floor/wall and
The lining or coating 24590-LAW-PER-M-02-002, Rev. 6, wall/wall joints as described and/or shown in the
W_c% pre <@ﬂ.é @wbﬂmmww Flooding Volume for LAW Facility. aforementioned documents will ensure leak-tight protective
. onm meum g ko coating layer that will stop the migration of the waste into
onerete. the concrete.
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Information Assessed

Source of Information

Assessment

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;
WTSC99-1036-42-17, RPP-WTP Final
Report Geotechnical Investigation,
Shannon & Wilson Inc. (H-1616-51),

The Structural Design Criteria provides adequate design
guidance for both mat and spread footings based on the
Geotechnical Investigation report for the facility. Bearing
capacity and settlement design parameters are presented for
the dense Hanford Upper and Lower Sand Units and
Structural Fill. Use of the loose wind blown (dune) sands
for foundations is precluded. The Specification for
Excavation and Backfill provides structural backfill

=, | Description of subsurface May 2000; requirements based on the mmoﬁmogmo& H.ﬂ.uo: and current
'z | conditions and soil bearing 24 mo?woum;mwm-omop-ﬁoog Rev. & codes and m_”mbmmam for Em.moﬂmoaouv placing, compacting,
/R | capacity are adequate. Engineering Specification for mxom«mmom and backfill testing ww oﬁ.&amﬁo fill Bwﬂmnm_m .ﬁa 85.233
an % mmowmm. backfills. The Specification for Material Testing Services
24590-B Om.wwm, C000-T000L. Rev. 4 provides current adequate codes and standards for testing of
Engineering Specification for w\mﬂom& the candidate structural fill materials, and in-situ ﬁomﬂsm. of
.?Mmbq woﬂmomm structural fills as they are placed. Room L-0304F identified
® ) in the scope is located at Elev. 48°-0” level inside the
building. The subsurface and soil related items do not
directly associate with it but do have an overall effect on its
structural strength from the foundation below at Elev. (~)
217-0” which has been discussed in the section above.
2/24/10 Page 37 of 45 AREVA Federal Services LLC



IQRPE Structural Integrity Assessment Report for LAW

Secondary Containment @ Floor Elev. 48°-0”

1A-3002605-000

Information Assessed

Source of Information

Assessment

Foundation design loads
(including full tanks) and
estimated settlement are
adequately considered.

24590-WTP-DC-8T-01-001, Rev. 12,
Structural Design Criteria;

ASCE 7-98, Minimum Design Loads for
Buildings and Other Structures;

ACI 318-99, Building Code
Requirements for Structural Concrete
and Commentary;

ACI 349-01, Code Requirements for
Nuclear Safety-Related Concrete
Structures and Commentary;
24590-LAW-DBC-S13T-00034, Rev. A,
Elevated Floor Slab Design @ +48°-0”
(Calculations);

The Structural Design Criteria uses current adequate
standards to define design loads and load combinations
(ASCE 7-98, ACI 318-99, and ACI 349-01). Dead and fluid
loads are included in these loads and load combinations.
Settlement design parameters are included in the Structural
Design Criteria (Section 7.7, Geotechnical Design
Parameters and Foundation Design). The roorm L-0304F
identified in the scope is located at Elev. 48°-0” level inside
the building. The subsurface and soil related items do not
directly associate with it but do have an overall effect on its
structural strength from the foundation below. However, the
review of the design calculations of the immediate slab and
steel framing members that support the scrubber (L.VP-SCB-
00001) located on the floor in the bermed section of room

m 24590-LAW-SSC-S15T-00049, Rev. A, (L-0304F) show that full weight of the scrubber has been
S Steel Framing at EL. +48” (Calculations); | appropriately considered. The methodology described in the
fnl.w 24590-WTP-3DP-G04B-00037, Rev. Engineering Calculations document assures that the final
&b 15B, Engineering Calculations. secondary containment structure is designed to comply with
3 all applicable requirements.
a 24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design; The Basis of Design provides many fundamental general
24590-WTP-DC-ST-01-001, Rev. 12, requirements for footing design. The Structural Design
Structural Design Criteria; Criteria document references current adequate detailed
Desion calculation ACI 318-99, Building Code Requirements | design criteria for the design of concrete foundations and
Mmom and desien basis for Structural Concrete and Commentary; | footings. ACI 318-99 is referenced for the strength design of
wﬂﬂ ines with m@ AISC M016-89, Manual of Steel the concrete structures and AISC M016-89 for the structural
oﬁ Moﬂ_MamW_ %mwmao Construction, Allowable Stress Design, | steel framing elements of the facility. The design
.wym% ar Ramamcw e Ninth Edition; calculations reviewed show that the approach and basis used
) are adequate. 24590-LAW-DBC-S13T-00034, Rev. A, | for design are adequately utilized per the required codes and
Elevated Floor Slab Design @ +48°-07 standards and the requirements have been appropriately met
(Calculations); in the design process of the secondary containment room
24590-LAW-SSC-S15T-00049, Rev. A, | footings.
Steel Framing at EL. +48° (Calculations).
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Information Assessed Source of Information Assessment

The specification for Furnishing and Delivering Ready-Mix
Concrete provides adequate current requirements for the
selection of coarse and fine aggregates, and the procurement .
24590-WTP-3PS-DB01-T0001, Rev. 8, of cementitious Eﬁoﬁ&m. The specification for Material

S e e A Testing Services provides adequate test procedures for
Engineering Specification for Furnishing

. P .5 . testing the candidate aggregates to ensure adequate concrete
Foundation material is and Delivering Ready-Mix Concrete; esting the candi SSTes deq oner

. . . durability. The room L-0304F identified in the scope is
compatible with the soil. - 24590-BOF-3PS-C000-T000L, Rev. 4, | 1 o1 4 ot Elev. 4807 level inside the building, The
Engineering Specification for Material

Testine Services subsurface and soil related items do not directly associate

b : with it but do have an overall effect on its structural
elements from the foundations below which has been
appropriately addressed in the section above for Elev.(-)
21°-0” level.

Foundation Design

The Structural Design Criteria requires all structural
foundations for outdoor components to extend below the
Foundation will withstand | 24590-WTP-DC-ST-01-001, Rev. 12, 307 frost line from the finished grade (Elev. 0°-0"). Room L-
the effects of frost heave. Structural Design Criteria. 0304F is located inside the building at Elev. 48°-0”,
therefore, it is not subjected to the detrimental effects of the
frost heave.
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Information Assessed

Source of Information

Assessment

24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-PSAR-ESH-01-002-03, Rev.
41, Preliminary Documented Safety
Analysis to Support Construction
Authorization: LAW Facility Specific
Information;
24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;

The Secondary Containment Design document describes
and provides references for the design methodology,
materials, loads, and load combinations (including seismic
loads) for the LAW facility secondary containment
components. The LAW Facility PDSA document shows the
room in this integrity assessment to be Seismic Category-III
{(SC-IIT) compoenents. The Structural Design Criteria
document provides detailed discipline specific codes and
standards for the design of SC-III LAW secondary
containment foundations, structures, and liners by the design

m Seismic considerations UBC 1997, Uniform Buildine Code: engineers. Design loads and analysis methods for SC-III

% | have been adequately ACIL3] m-ow Buildine Code Mm =.5wuBon ts secondary containmnenis and liners are taken from the

w | addressed. for mg_nﬁﬁw_ OouoHoMm and OQ.M:.EE»Q. Uniform Building Code (UBC 1997). The ACI318-99 code
AISC M016-89. Manual of Steel ’ ﬁnoiao.m the design requirements .m:a load moavmbmmoum for
Construction - %:oémzo Stress Design the aoa.m: of the secondary containment reinforced concrete
Ninth Edition: . > | foundations EE. structures. The AISC ?83..@ code is
24590-L AW-DB C-S13T-00034. Rev. A used for the design of SC-III mooouamﬁ\ containment
Elevated Floor Stab Design @ +u 48°-0° ? | structural steel elements. The above :m_”ma code and
(Caloulations); mﬁﬁiﬁdm adequately address the consideration of the
54590-1 >¢<.mum C-S15T-00049. Rev. A requirements ow the applicable mmmmn.:o H.omam. Review of the
Steel Framine at L. +48° AOm_m Emmoumw design calculations show that the seismic loads have been

= ) " | appropriately considered in the design process of the
secondary containment elements.
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Information Assessed

Source of Information

Assessment

The stored waste is
compatible with its
Secondary Containment
and leak detection hardware
based on a detailed
chemical and physical
analysis of the wastes used
and other information
sources.

Compatibili

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design;
24590-WTP-PER-M-02-001, Rev. 3,
Material Selections for Building
Secondary Containment/Leak Detection;
24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design.

The Basis of Design document states that the secondary
containment rooms are to be appropriately lined and any
leaks or spills will be removed within 24 hours of a leak
detection or in as timely a manner as possible. Basedona
detailed chemical and physical analysis of the wastes and
other process information sources, the Material Selections
document identifies appropriate corrosion resistant materials
for secondary containment liners, special protective
coatings, and leak detection hardware. The Secondary
Containment Design document provides adequate typical
construction details for liners including tank anchorage
details, special protective coatings, sumps, and leak
detection equipment to be used for secondary containment
where required. The subject room L-0304F at floor Elev.
48’-0” directly drains through the floor drain into the
Caustic Collection Tank (LVP-TK-00001) located at the
lower floor Elev. 28°-0.” Room L-0304F floor and its 4”
high concrete curb are coated with special protective coating
material. The Material Selections document states that
special protective coatings are acceptable where human
access is allowed for performing maintenance.
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Information Assessed Source of Information Assessment
The LAW general arrangement drawings show the location
of the secondary containment room in the building.
. . . | Pressure gradients, static head during a release, physical
The design shows that the Drawings listed above under References; contact with the waste, climatic conditions, and the siresses

Secondary Containment has
sufficient strength and

24590-WTP-DB-ENG-01-001, Rev. 10,

of daily operations are adequately stated as design goals in
the Basis of Design document. The Secondary Containment

thickness to prevent failure Basis of Design; Design document describes and provides references for the
= . . 24590-WTP-PER-CSA-02-001, Rev. 8, . .
o | owing to pressure gradients, . . design methodology, materials, loads, and load
= . . Secondary Containment Design; . . . e .
% | static head during a release, combinations (including seismic loads) for the LAW facility
= . = 24590-LAW-DBC-S13T-00034, Rev. A, .
> | physical contact with the ; Y secondary containment components. The secondary
“ N o Elevated Floor Slab Design @ +48°-0 . . . . .
waste, climatic conditions, (Calculations): containment room L-0304F being considered is located in
and the stress of daily : inside the LAW Vitrification Building, therefore, pressure
- : 24590-LAW-8SC-S15T-00049, Rev. A, . . . .
operations (e.g., vehicular . X . gradients and vehicular traffic are not considered applicable
Steel Framing at EL. +48’ (Calculations). . .
traffic). load cases. However, normal daily operational loads are
adequately considered in the design calculations which show
that the secondary containment room has sufficient strength
to prevent its failure.
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Information Assessed

Source of Information

Assessment

Strength (cont’d)

The Secondary
Containment system has
sufficient strength in the
presence of operational
stresses from site-specific
conditions (i.e., traffic,
heavy equipment,
precipitation, frost).

Drawings listed above under References;

24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-3PS-AFPS-T0006, Rev. 1,
Specification for Field Applied Special
Protective Coatings for Secondary
Containment Areas;
24590-WTP-PER-M-02-001, Rev. 3,
Material Selections for Building
Secondary Containment/Ieak Detection;
24590-LAW-DBC-S13T-00034, Rev. A,
Elevated Floor Slab Design @ +48°-0”
{Calculations);
24590-LAW-SSC-S15T-00049, Rev. A,
Steel Framing at EL. +48’ (Calculations).

The LAW facility drawings show secondary containment
room L-0304F being considered is located inside the
building. Because it is located inside the building, traffic,
heavy equipment, precipitation and frost are not applicable
load cases. The Secondary Containment Design document
identifies the applicable load cases (operational stresses)
from site specific conditions that must be considered in the
design. The Special Protective Coatings document includes
specific provisions and details for installation and protection
and repair of the completed protective coating. The Material
Selections for Building Secondary Containment document
addresses the potential effects of operations conditions on
special protective coating integrity and the associated
maintenance requirements. Daily normal operational loads
are adequately considered in the design calculations which
show that it has sufficient strength to sustain the applicable
loads.

Foundation Integri

The Secondary
Containment is properly
supported by a foundation
or base in order to prevent
failure from settlement,
compression, ot uplift,
including the residual
effects of installation.

24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria.

Settlement, compression, or uplift including the residual
effects of installation, are addressed in the Secondary
Containment Design docurnent and the Structural Design
Criteria. The design requirements and codes and standards
specified in these documents are adequate to satisfy the
performance goals. The subject secondary containment
room L-0304F is located at floor Elev. + 48°-0” which is not
directly subjected to foundation settlement, compression or
uplift including residual effects. Their effect has been
appropriately considered on the foundation of the structures
at Elev. (-) 21°-0" which support the subject secondary
containment elements. It is contained in the section above
for Elev. (-) 21°-0” level.
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Information Assessed

Source of Information

Assessment

Foundation Integrity (cont’d)

The placement, structural
support, and type of
material used for backfill
around and below the
Secondary Containment are
appropriate.

Drawings listed above under References;

24590-WTP-DC-ST-01-001, Rev. 12,
Structural Design Criteria;
24590-BOF-3PS-CE01-T0001, Rev. 6,
Engineering Specification for Excavation
and Backfill;
24590-BOF-3PS-C000-T0001, Rev. 4,
Engineering Specification for Material
Testing Services.

The LAW facility drawings show the secondary
containment room L-0304F being considered is located
inside the building. Because the subject room L-0304F is
located inside the building at Elev. 48°-0”, the backfill
material requirements are not applicable. However, the
design requirements for foundations and structure that
support the secondary containment components are
adequately addressed in the Structural Design Criteria,
Excavation and Backfill, and Material Testing documents.
These documents contain adequate industry standards for
designing, selecting and testing fill materials, placing and
compacting backfills, and testing to ensure adequate
compaction below and around the foundations of the
structures. The foundations evaluation is included above in
the section for Elev. (-} 21°-0”.

The design or operation
(e.g., diking & curbing
prevents run~-on or
infiltration of precipitation
into the Secondary
Containment system unless

Drawings listed above under References;

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design.

The Basis of Design document requires the design to
provide adequate measures to prevent run-on or infiltration
of precipitation. It should be noted that the coated bermed
area of Room L-0304 at Elev. 48°-0”, surrounding the LVP
Caustic Scrubber (LVP-SCB-00001) provides the secondary
containment. Room L-0304F is located inside the LAW

= | the collection system has Vitrification Building at Elev. 48°-0”, where it is protected

£ | sufficient excess capacity from direct precipitation by the building structure as shown

m (25 yr rainfall) to contain in the general arrangement drawings, therefore, this

ﬂ the run-on precipitation. requirement does not apply.

= The Basis of Design document requires the design include
The design includes an Drawines listed above under References: provisions to prevent external moisture intrusion. The
external moisture barrier or = > | secondary containment room L-0304F shown in the general
oﬁr.oa roeans to prevent 24590-WTP-DB-ENG-01-001, Rev. 10, mﬂmmmoaoa.%mﬁ.mmw mm inside the h>.<< Vitrification
moisture from entering the : . Building which shields it from precipitation and surface

Basis of Design. . - .
room. water percolation, therefore, this requirement does not
apply.
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Information Assessed

Source of Information

Assessment

The containment area is
free of cracks or gaps and
the design discusses
methods of their
minimization.

24590-WTP-DB-ENG-01-001, Rev. 10,
Basis of Design;
24590-WTP-PER-CSA-02-001, Rev. 8,
Secondary Containment Design;
24590-WTP-PER-M-02-001, Rev. 3,
Material Selections for Building
Secondary Containment/Leak Detection;
24590-WTP-3PS-AFPS-T0006, Rev. 1,
Specification for Field Applied Special

The Basis of Design document requires the liner system to
be installed must be free of deficiencies such as cracks and
gaps and its installation should be inspected and
documented by an independent qualified installation
inspector or independent qualified professional engineer
trained and experienced in installation of tank systems.
The Secondary Containment Design document provides
current adequate design requirements and codes and
standards to design leak tight liners. This document
includes appropriate details for installation of special
protective coatings free of cracks and gaps. The Material

n - -

2 wnoﬂmo.n@ Coatings for Secondary Selections and Special Protective Coatings documents

3 Containment Areas. - .

= provide adequate requirements for the secondary

= containment protective coating materials.

=

3 - -
Mﬂwoow”_wmwwm oo%w %Mn& The Material Selections and Special Protective Coating
nosﬁﬂmvgo_. oﬁw\oommuom 24390-WTP-PER-M-02-001, Rev. 3, documents contain general information on the compatibility
and waste and presen ﬂma Material Selections for Building of planned secondary containment special protective
nformation ow@oom tines Secondary Containment/Leak Detection; coatings with the waste. The Secondary Containment
H_m,: 0o 1o be used m.m 24590-WTP-3PS-AFPS-T0006, Rev. 1, Design and Special Protective Coatings documents provide
Mﬁ Bzwumﬂ wmo ﬁMH.MH, m Specification for Field Applied Special standard installation details for the special protective

. - Protective Coatings for Secondary coatings. Surface preparations and applicable details such
addressing compatibility . . . .
with the stored waste. The Containment Areas; as corner coving on floor/wall and wall/wall joints as
linine or coatine Bamw 24590-WTP-PER-CSA-02-001, Rev. 8, described and/or shown in the aforementioned documents
re M  the Emmmo from Secondary Containment Design. will ensure leak-tight protective coating layer that will stop
prevent the the migration of the waste into the concrete.
migrating into the concrete.
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