2=31-9% Onialimal
7
: 1. ECN 6 4
ENGINEERING CHANGE NOTICE " W) 6215
Pago 1 of Proj.
- = - o EeN
2. ECN Category 3. Originator's Name, Organization, MSIN, 4. USQ Required? 5. Date -
(mark one) and Telephone No.
supptenental o LTA Carlson/0408/H6-37/372-3473 - | [] Yes [X] xo 02/27/98
Direct Revision [x1 | 6. Project Title/No./Work Order No. 7. Bldg./Sys./Fac. No. 8. Approval Designator
Chanige ECN 1 . —
Temporary o | Immobolized Low-Activity Waste N/A N/A
Standby 0 Interim Storage Project/W-465 .
Supersedure Qa n
Cancel/Void 1 | 9- Document Numbers Changed by this ECN 10. Related ECN No(s). 11. Related PO No.
. (includes sheet no. and rev.)
: ) HNF-1975, Rev. @ fr N/A N/A
12a. Modification Work 12b. Work Package | 12c. Modification Work Complete 12d. Restored to Original Condi-
. No. tion (Temp. or Standby ECN only)
[] ves cfill out Bik.’ N/A N/A N/A
12b) .
[x] wo cua Blks‘l.d‘IZb, Design Authority/Cog. Engineer Design Authority/Cog..Engineer
- 12¢, 12d) Signature & Date Signature & Date
13a. Description of Change. ’ 13b. Design Baseline Document? [X] Yes [] No

This revision updates this report with minor technical changes and adds Other Project
Cost to Total Estimated Cost for a project Total Project Cost. .

14a. Justification (mark one)

Criteria Change [] Design Improvement [X] Environmental [] Facility Deactivation [] .
As~Found [] Facilitate Const [1 Const. Error/omission [] Design Error/omission []
14b. Justification Details :

Revision 1 of the Conceptual Design Report did not include Total Project Cost, which is
a requirement for validation of this project. ‘

15. Distribution (include name, MSIN, ahd no. of copies) RELEASE STAMP
See Distribution Sheet - 0B

. 1Y iS
DATE:

sTA D7

HANFORD

RELEASE

A-7900-013-2 (05/96) GEF095 T



ENGINEERING CHANGE NOTICE

1. ECN (use no. from pg. 1)

page 2 of 545215
16. Design 17. Cost Impact 18. Schedule Impact (days)
Foriicgtion ENGINEERING CONSTRUCTION
[] ves Additional [x] $ Additional [x] $ Improvement [NA]
[X] No Savings [] $ Savings [] $ belay [NA]

that will be affected by the change described in Block 13. Enter the affected document number in Block 20.

SDD/OD [ ] Seismic/Stress Analysis [ ] . Tank Culihration_ Manual
Functionat Design Criteria [ ] . Stress/Design Report [ ] Heatth Physics Procedure
Operating Specification [] Interface Control Drawing [] Spares Multiple Unit Listing
Criticality Specification [ ] Calibration Procedure [ ] Test Procedures/Specification
Conceptual Design Report [ X] Installation Procedure [ ] Component index
Equipment Spec. [ ] Maintenance Pracedure [ ] ASME Coded ltem

Const. Spec. [ ] Engineering Procedure [] 4 Human Factor Consideration
Procurement Spec. [ ] Operating Instruction [] Computer Software

Vendor Information [ ] Operating Procedure [ ] Electric Circuit Schedule

OM Manual [] Operational Safety Requirement [] ICRS Procedure

FSAR/SAR [] IEFD Drawing [] Process Control Manual/Plan
Safety Equipment List [ ] Cell Arrangement Drawing [] Process Flow Chart
Radiation Work Permit [ ] Essential Material Specification [ ] - Purchase Requisition
Environmental Impact Statement [ ] Fac. Proc. Samp. Schedule [] Tickler File

Environmental Report [ ] Inspection Plan [ ]

Environmental Permit [ ] Inventory Adjustment Request [ ]

19. Change Impact Review: indicate the related documents (other than the engineering documents identified on Side 1)

[]
(1
[1
(1

20. Other Affected Documents: (NOTE: Documents listed betow witl not be revised by this ECN.) Signatures below
indicate that the signing organization has been notified of other affected documents listed below.

Document Number/Revision Document Number/Revision Document Number Revision
N/A

21. Approvals

Signa
Design Authority éﬂ%@ zéz _/2;7 Design Agent
Cog. Eng. f ﬁ (’Zu,%—w - PE
i&ﬁw?&# M A

Cog. Mgr. 32 :!@

QA JF Bores Safety
Safety - Design
Environ. T Environ.
Other - Gther

DEPARTMENT OF ENERGY

Signature or a Control Number that
tracks the Approval Signature

ADDITIONAL

Date Signature Date

A-7900-013-3 (05/96) GEF096




HNF-1975,Rev.

Immobilized Low-Activity Waste Interim Storage
Facility, Project W-465 Conceptual Design Report

William W. Pickett
FDNW, Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-~96RL13200

EDT/ECN: 646215 uc: 721
Org Code: 73000 Charge Code: D4DNB
B&R Code: EW3130010 Total Pages: 207

Key Words: Immobilized Low-Activity Waste
Interim Storage
Grout Vaults

Abstract: This report outlines the design and Total Estimated Cost to
modify the four unused grout vaults for the remote handling and interim
storage of immobilized low-activity waste (ILAW).

1

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement, recmnnendat1on, or favoring by the Unxted States Government or any agency thereof or
its contractors or subcontractors.

Printed in the United States of America. To obtain copies of this document, contact: Document
Control Services, P.0. Box 9530, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420;
Fax (509) 376-4989.

S

ease Approval Date o Release Stamp

Approved for Public Release

A-6400-073 (01/97) GEF321




(1) Document Number

RECORD OF REVISION
HNF-1975, Rev. 1 Page

@) Title
Conceptual Design Report For immobolized Low-Activity Waste Interim Storage Facility

CHANGE CONYROL RECORD

Authorized for Release
¢5) Cog. Engr. | (6) Cog. Mgr.  Date
0 (" EDT-622833 WW Pickett KC Burgard

1 Revision to add Other Project Cost. TA S KC Burgard
RS | Replace all pages. Per FCN 646215 /ﬁ% ,%@4#27/47

(3) Revision (4) Description of Change - Replace, Add, and Delete Pages

A-7320-005 (08/91) WEF168



HNF-1975
Revision 1

Conceptual Design Report

Immobilized Low-Activity Waste
Interim Storage Facility
(Phase I)

Project W-465

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

Project Hanford Management Contractor for the
U.S. Department of Energy under Contract DE-AC06-96RL13200

Approved for public release; 'distribution is unlimited



CONCEPTUAL DESIGN REPORT

HNF-1975, Rev. 1

IMMOBILIZED LOW-ACTIVITY WASTE INTERIM

STORAGE FACILITY (PHASE )

Project W-465

Prepared

Fiuor Daniel Northwest

Numatec Hanford Corporation

APPROVED:

FLUO éANIEL NORTHWEST

T@h’ nical Documents
(IR &ca/

.

Quaht)/Enﬁeérmg TZ AnDe 2300

Qthor. Ko

Pr&{ect Manager

NUMATEC HANFORD CORPORATION

AT Bovs s

Project Manager, TWRS Opefations

2-30-98

Date

2-325- 9¢

Date

2 éaiﬁ it s

_gééﬁzm
. ate



Vi

VIL.

HNF-1975, Rev. 1

TABLE OF CONTENTS

INTRODUCTION ... . . i i i
SUMMARY ... e e
JUSTIFICATION . .. ... ... J

DESCRIPTION OF PROJECT SCOPE . ...,
IMPROVEMENTS TO LAND (460) . . ..« .o ee e
BUILDINGS (501) . .+ oo e eee et et e e e
UTILITIES (B00) - . . -+ oo e ee e et e e e
SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700) ............
DEMOLITION (B10) . -+ e e e e e e
OTHER PROJECT COSTS (900) . . .o
DESIGN COMPLIANCE . . .+ ettt e

ETHODS OF PERFORMANCE . ......... ... .. ... ... .. ..... e
ONSITE ARCHITECT-ENGINEER WORK (WBS 1.A, 1.C,1.D) ........
OFFSITE DESIGN-BUILD WORK(WBS 1B) ......................
PROCUREMENT (WBS22) ... ... ... ... i
CONSTRUCTION WORK BY ONSITE CONTRACTOR (WBS 3.2) .....
PROJECT INTEGRATION(WBS40) ........................ ...
OTHER PROJECT COSTS(WBS S5.0) ...,
OTHER CAPITAL WORK (CENRTC) (WBS 5.1) ........ P

EQUIREMENTS AND ASSESSMENTS .. .............. . ... ... ....
SAFEGUARDS AND SECURITY . ... ... ... i
HEALTHAND SAFETY ... ... . . i,
DECONTAMINATION AND DECOMMISSIONING . ... ..... e
MAINTENANCE AND OPERATION REQUIREMENTS ...............
QUALITY ASSURANCE/SAFETY CLASSIFICATION ................
ENVIRONMENTAL COMPLIANCE ......... ... .. ..o,
PERMITS ... e
RELIABILITY, AVAILABILITY, AND MAINTAINABILITY ANALYSIS
DOCUMENT ... e e

TEMMUOE>I OMMUOWPE OMMOO®>

IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES ................
A STRUCTURAL .........coooiiiieiiaiaieeen., e
B. FIREPROTECTION ................ocoiiiiiieei i,
C. SHIELDING ............cooimii i

- D, ENVIRONMENTAL ... e

VL REFERENCES . ..o oo e




APPENDICES

Appendix A.
Appendix B.
Appendix C.
Appendix D.
Appendix E.

Appendix F.

Appendix G.
Appendix H.

Appendix L.
Appendix J.

Appendix K.

Appendix L.

~ Appendix M.

HNF-1975, Rev. 1

Work Breakdown Structure

Budget Authorized/Budget Outlay Schedule
Cost Estimate Summary

Conceptual Project Schedule

Outline Specification

Energy Conservation Report and Analysns
Preliminary Safety Evaluation

Life Cycle Cost Analysis

Physically Handicapped Assessment

Plant Forces Work Review

Compliance Matrix

Packaging Reports for Immobilized Low Activity Waste Transport
Sketches




S/RIDS

- TWRS-PV
uBsC
usaQ
wBsS
WAC

HNF-1975, Rev. 1

ABBREVIATIONS

as low as reasonably achievable
architect-engineer
American National Standards Institute

. American Society of Civil Engineers

continuous air monitor-

closed circuit television

conceptual design report

capital equipment not related to construction
Code of Federal Regulations

computerized inventory control system
construction management

Crane Manufacturers Association of Amerlca
decontamination and decommissioning

U.S. Department of Energy

Design Requirements Document

Fluor Daniel Northwest, Inc.

fire hazards analysis

Final Safety Analysis Report

fiscal year

health and safety plan

Hanford local area network

heating, ventilating, and air conditioning
immobilized low activity waste

job safety analysis

motor control center

National Electrical Code

National Environmental Policy Act of 1869
National Fire Protection Association
Occupational Safety and Health Administration
Preliminary Safety Analysis Report
Preliminary Safety Evaluation

quality assurance program plan

Resource Conservation and Recovery Act of 1976
request for proposal

Standards/Requirements Identification Document
systems, structures, and components

Tank Waste Remediation System-(privatization vendors)
uniform building code

unreviewed safety question

work breakdown structure

Washington Administrative Code



HNF-1975, Rev. 1

CONCEPTUAL DESIGN REPORT

IMMOBILIZED LOW-ACTIVITY WASTE INTERIM
STORAGE FACILITY (PHASE 1)

PROJECT W-465

1. INTRODUCTION

{5

The grout vault facilities in the 200-East Area of the Hanford Site were constructed
in the 1980s to support tank waste disposal activities. The facilities were to serve
project B-714, which was intended to store grouted low-activity waste.

The existing four unused grout vaults, with modifications for remote handling
capability, will provide sufficient capacity for approximately three years of
immobilized low-activity waste (ILAW) production from the tank waste remediation
system-privatization vendors (TWRS-PV).

These retrofit modifications to the grout vauits will resuit in an ILAW Interim Storage
Facility (project W-465) that will comply with applicable U.S. Department of Energy
(DOE) directives, and state and federal regulations. The project will provide capital
upgrades to the existing grout vault facilities.

il. SUMMARY

The four existing grout vaults in the 200-East Area have been recommended for use
as the initial interim storage facility for immobilized low-activity waste (ILAW) on the
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Hanford Site. This will require capital upgrades to the facility to ensure that
"operations are in compliance with regulatory standards for storage. The upgrade
activities planned for the grout vault facilities support the environmental restoration
mission, privatization initiatives, and waste management operations for the Hanford
Site.

The existing conditions include previously disturbed soils that were compacted for
the completion of the civil/structural portion of project B-714. The present
conditions of the four grout vaults are as foliows: '

. The vaults are sealed and undisturbed (below ground requiring some
excavation).

. Leachate systems for each vault are fully functional. .

. There is an existing fully funct.ional control room for project B-714.

. The change room, with drain field, is fully functional.

. There is an existing fully functional unit substation.

This conceptual design report (CDR) for modification of the grout vaults to support
project W-465 is based upon the following strategy:

The .project will provide transport containers, equipment, and facilities for
accomplishing the transport ILAW function and the interim storage ILAW function.
The scope of the project includes the design and construction of a facility to provide
for ILAW storage space for ILAW packages, design and procurement of transport
vehicle(s) and shielded transport container(s), receiving and shipping of ILAW
packages, loading and unloading of ILAW packages from the transport container,
package handling for placement and retrieval of ILAW within the storage area, and

\PROJNTWRS\RPTU65CDR.WPD -2- 02/20/98




HNF-1975, Rev. 1

monitoring of the stored ILAW packages. The privatization contract specifies a
nominal container size of 1.2 m by 1.2 m by 1.8 m, plus or minus 0.2 m in any or all
dimensions. Deéign requirements specify a 10-cm spacing between boxes during

emplacement operations.

For the conceptual design, nominal box dimensions were used. For the preliminary
safety evaluation (PSE), in order to maximize the waste loading in the vaults, boies
of maximum dimensions were used. Thus, there is a difference in vault package
count in the CDR and the PSE. For this CDR, boxes will not be stacked more than
six high.

The Design Requirements Document (DRD) and the statement of work for project
W-485, as modified during the project kickoff facilitated session and the approved
work plan, were the technical baseline for providing the necessary upgrades to the
grout vault facilities to accommodate storage activities for up to 50 years. The PSE
completed in parallel with this CDR gave the facilities a Hazard Class of 3 and
indicated that there were no safety class or safety significant systems, structures,

and components (SSCs).

The conceptual design for project W-465 included a pre-engineered metal building
with a gantry crane over each existing grout vault, or four buildings and cranes in
total. The basis for this was to provide the highest degree of operational flexibility.
With a single failure, such as a crane failure or the building ventilation, only one
vault would be affected leaving the other three operational with no impact on
throughput.

Removal of the entire existing cover over the existing vaults was selected versus
partial removal or entry through the end walls. Entry through the end wall was not
considered feasible due to the amount of steel reinforcement in the walls and the
resulting difficulty of construction and analysis required. Removal of the entire roof
provides permanent disposal capabiiity by the addition of back-fill if deemed
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desirable at a later date. By removing the entire roof, additional storage space
becomes available because the crane can be mounted over the vaults instead of
inside on the walls. This creates additional head space for stacking the waste
packages more than six high if desired. Removal of the entire roof facilitates
constructibility by minimizing the amount of work that is required inside the vauits

and provides better accessibility for the work. that does have to be performed. Work
' that is eliminated is the installation of the crane inside the vaults. Also, as an as-
low-as-reasonably-achievable (ALARA) consideration, maintenance of the crane
during the operating life of the facility is enhanced by not having the crane installed
inside the vault where access would be very difficuit and radiation dose rates may
be excessive. Also with a partial roof removal and installation of a crane inside the
vault, an additional crane would be required fof unloading the waste packages from
the transport vehicle and staging them inside the vault.

There is a potential for cost savings by reducing the number of buildings and
systems. One option would be to use one building over all four vauits and use two
cranes. One crane could span two vaults. Another option would be to use two
buildings and two cranes. To adequately evaluate the various options, a life cycle
cost analysis should be performed. This analysis must consider the best option that
will not impact the daily throughput requirements. '

Fluor Daniel Northwest (FDNW) concludes that the most conservative choice
(based on cost and throughput) has been addressed. This allows for opportunity
during future phases to determine if a less expensive choice can be used, which will
address throughput, regulatory constraints, technical considerations, and ALARA.

The CDR is based upon the following major assumptions:
A No requirement changes are anticipated from those identified in the

DRD/standards requirements identification documents (SRIDs) compliance
matrix (Appendix K).
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There is no Safety Class equipment on the project.

The existing grout control room located near the grout vaults will be
adequate to support project W-465 without modification.

Ventilation system will not be required to provide containment.

Design life for existing auxiliary facilities (control room, locker room,
maintenance facility) is adequate. If any new auxiliary facilities are required,
their design life will be through the year 2006.

All privatization vendors will use the same container design.

Assume that each vault must store a minimum of 1200 boxes of nominal
dimensions specified in the privatization contracts.

The shielding ALARAJoperator zone analysis will be done during definitive
design.

Adequate powér is available at the grout facilities for any electrical loads
created by this project.

There will be no restrictions that would affect construction access in anyway.
There is no contamination in any areas that this project will utilize. No other
site projects or existing conditions will affect road tie-ins, fire/water tie-ins,
electrical instrumentation, or any other disciplines.

The existing cathodic protection system will not need to be maintained.

The cranes will not be required to be single failure, fail safe, or NOG-1.
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N. The current radiation source term is bounded by contract (from the request
for proposal [RFP] to the private vendors). The upper dose limit at contact
is 1000 mrem/h per specification, and it is expected that the dose ratio will
actually be less by a factor of 2 to 3. Confirmation of this will be provided by
the private vendors in the near future.

The actual operation and maintenance of the upgraded systems will be performed
by TWRS operations and is not within the scope of project W-465.

Project W-465 is a fiscal year (FY) 2000 Line ltem. Total estimated engineering
and construction costs for the project are $36,400,000. The total expense-funded
costs are $12,300,000. The total project cost is $51,300,000.

. JUSTIFICATION

The DOE has plénned a course of action to acqﬁire Hanford Site tank waste
" treatment and immobilization services from private vendors followed by on-site
storage and disposal. The DOE will accept the ILAW for disposal and pay the
private vendor(s) for the product. New disposal facilities cannot be available to
meet the vendor's startup schedule; therefore, project W-465 will provide interim
storage capability. An engineering study performed in FY 1996 selected the four
unused grout vaults as the best option for interim storage of ILAW. Project W-465
will provide the modifications and transportation systems necessary to make the

vaults suitable for this service.
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IV. DESCRIPTION OF PROJECT SCOPE
e

Project W-465 will perform demolition of the roof portions of each grout vault;

construct a pre-engineered building over each vault; and will provide waste

package remote-handiing cranes, shielded waste package trahsport vehicles,

related support utilities, and related interfacing with adjacent infrastructure projects.

The project will make minor changes to the existing control and change rooms.

A.

IMPROVEMENTS TO LAND (460)

. Project W-465 lies east of AP tank farm and Canton Avenue, north of

Hanford grid coordinate N40000, west of W45000, and south of N41500
(see sketches ES-W465-C1 and ES-W465-C2.) (All sketches are shown in
Appendix M). '

The existing grade for the vaults is fairly level with an approximate elevation
of 656+ ft above sea level for an approximate area of 250- by 500-t.

Topographic surveys will be required to determine construction access and
to support definitive design. Soil core samples, around the concrete vaults’
site, will be obtained in order to design structurai footings for the
pre-engineered metal building enclosures to cover the vaults.

The site will require clearing and grubbing where grading and excavating are
to occur. All areas graded or excavated will be stabilized with crushed
gravel. Excavation will be required for the roads, water lines, and electrical,
telephone, and instrumentation conduits. All excavation not backfilled to
final grade elevations will be sloped 1-%4:1. Excavated areas adjacent to
buildings will be gradedto slope away from the buildings. Excavation
trenching and shoring will be performed in accordance with Washington
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Administrative Code (WAC), Washington Industrial Safety and Health Act,
Title 296, and Labor and Industries, Part N, "Excavation Trenching and
Shoring." '

All survey data, soil samples, site planning, grading, and excavations will
comply with DOE Order 6430.1A.

A concrete truck apron will be curbed to serve as fire water impoundment for
30 minutes of fire protection water discharge as required by DOE Order
6430.1A. The sprinklers and hydrants capacities indicate that the apron can
contain up to 134 minutes of flow. This is sufficiently conservative to
address design-basis fire, but this will be confirmed (during definitive design)
against the fire hazards analysis.

To uncover the existing grout vaults (218-E-16-102 through 218-E-16-105),
an approximate area of 350- by 450-ft from the existing grade elevation of
656 ft to a 650 ft elevation will be excavated (ES-465-C2). vA slope of 1-%2:1
from the 650-ft grade elevation will be maintained around this area. Part of
the excavated soil will be used as a shield berm on the south, east, and west
sides of the vaults. The remaihing excavated soil will be hauled to the
Richland Landfill. A concrete truck apron on the east side of the vaults will
be built. A 24-t paved accesé road, starting south of the concrete truck
apron, will go around the vaults until it will turn east at coordinate N40810.
The road will turn north at coordinate W45040 and extend to the
project W-519 proposed access roadway at coordinate N41430. The
existing chain link fence on the south and west sides will be removed. A new
6-ft high chain link fence will be installed around the vaults access areas to
establish radiation zone control.
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B. BUILDINGS (501)
Four pre-engineered metal buildings will be provided by project W-465. The
buildings will be constructed to comply with National Fire Protection
Association (NFPA) codes 101 and 220. The types of construction for the
buildings are shown in Table 1.

The design and construction of project W-465 buildings will be performed in
accordance with the criteria loadings contained in Table 2.

Note: The preliminary safety analysis determined that the facility was
Hazard Category 3 and a Performance Category 2.  This
categorization allows the project to apply a Uniform Building Code
(UBC) Seismic Zone 2B criteria in accordance with DOE-STD-1020.

TABLE 1
TYPES OF CONSTRUCTION
BUILDING CONSTRUCTION TYPE OCCUPANCY

ILAW Interim Storage Facility Type Ii (000) Special-Purpose Industrial

TABLE 2

DESIGN CRITERIA LOADINGS
SAFETY
BUILDING PERFORMANCE | winp | ROOF SNOW EARTHQUAKE
LOAD
AREA :
ILAW Interim General Services 85 mph 20 Ib/ft? UBC Seismic Zone 2B,
Storage Facility : Standard Occupancy
Structure

1. ILAW Interim Storage Facility

General Arrangement
The typical enclosure building will be a 70-ft wide by 200-ft long

permanent pre-engineered metal structure, and will be a
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non-occupied facility. The building will include a fire riser room,
electrical room, air supply room, air exhaust room, canister
delivery/crane maintenance laydown area, personnel access aisles,
and existing concrete vault area (ES-W465-A1 and ES-W465-A2).

Truck access to the building(s) will be provided by two 12-ft wide by
16-ft high roll-up doors. Personnel access will be through two 3- by
7-ft high hollow metal doors in pressed metal frames. The access
door and frame to the electrical room shall be 1-hr fire rated.

The enclosure building is not required to be accessible for the
physically handicapped, therefore, no physically handicapped
features have been incorporated into the design. (See Appendix L)

The exterior 6-in. metal stud walls of the eledtrical, fire riser, and air
supply/exhaust rooms will be covered with metal paneling to match
"the ILAW Interim Storage Facility. The walls of the electrical and fire
riser rooms will have R-19 insulation instalied and the metal joist
ceiling will have R-30 insulation installed.

The metal stud wall and ceiling framing will be finished with gypsum
wallboard (type "X" fire rated at the electrical rooms only), taped,
spackled, and painted. The floor will be bare concrete with a 6-in.
high perimeter curbing. The floors will slope away from all doors and
edges to drain into the concrete apron in front of the buildings.

A functional area breakdown and square footage summary of the

building is shown in Table 3.
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TABLE 3

. ILAW INTERIM STORAGE FACILITY
FUNCTIONAL AREA BREAKDOWN

Area Description : Square Feet (Net)

Existing Concrete Vauit ] 6,235
Waste Package Delivery/Crane 3,730
Maintenance
Air Supply Room 100
Air Exhaust Room 100
Fire Riser Room 60
Electrical Room ‘ 180
Personnel Access Aisles 3,085

Total Square Footage 13,490

NOTE: All net square footage is approximate

Structure

The ILAW Interim Storage Facility will include the enclosure over the
vault, waste package delivery/crane maintenance area, and electrical
room. The waste package delivery/crane maintenance area within
the building and truck apron area, located on the east side of the
building will be paved with 12-in. reinforced concrete slab. The
building envelope will be a metal pre-engineered building similar to
the GARCO TRF (tapered rigid frame) system. The overall building
dimensions will be 70 ft wide by 200 ft long, with an eave height of
20 ft.

The building support structure will consist of rigid frames spaced at
20-ft centers.
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The existing walls of each vault, within the ILAW Iinterim Storage
Facility, will be extended 6 ft high to provide shielding. Extended
concrete walls will taper in thickness from 2 ft at base to 1-ft 6-in. at
the top for north and south sides of vaults (ES-W465-S2) and will be
2-ft 6-in. thick for east and west sides of vaults (ES-W465-S1). The
vertical rebar of the existing concrete walls will be exposed to splice
them méchanically with the new rebar of the wall extension. A
preliminary analysis has been completed to provide a high confidence
that the structural integrity of the existing walls are satisfactory. A
detailed analysis will be provided in definitive design.

Eighty pound (80-lb) American Society of Civil Engineers (ASCE)
rated rails will be provided on top of the north and south walls for
each vault for a 15-ton gantry crane (ES-W465-A2). These rails will
be extended for approximately 48 ft into the waste package
delivery/cane maintenance area (ES-W465-81). The rails in this area
will be supported by W14 steel beams and 18-in. square concrete
columns. '

Personne! access areas, located 4-ft 6-in. higher than the waste
package delivery/cane maintenance area (ES-W465-S1), will have
pipe handrails.

Structure bracing or support for the waste packages inside the vault
has been assumed to be unnecessary.

Electrical .

Electrical power (480 V, 3-phase, 3-wire) to Vaults 218-E-16-102

through 218-E-16-105 will come from the existing unit substation fed

by transformer (C6275P). Existing circuit breaker No. 3 will be used
~ to-feed a new main 480-V panelboard (No. 102-1) located in the
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electrical room at Vault 218-E-16-102 (ES-W465-E1). Panelboard
No. 102-1 will provide separate 480-V power to new paneiboards
located in the electrical room of each vault and new roadway lighting
in the vicinity of the vaults. Power cables from the substation to
Vault 218-E-16-102 and from Vault 218-E-16-102 to each of the other
three vaults will be routed in underground concrete duct banks and
manholes as shown on sketch ES-W465-C2.

Each of the four vault 480-V panelboards will. provide electrical power
for the gantry crane drive units, overhead lighting, intake/exhaust fan
motors, and a 480-120/240-V transformer/panelboard unit for
miscellaneous. convenience power.

‘Each vault electrical room will house the gantry ‘crane variable speed
drive units, the closed circuit television (CCTV) camera control
enclosure, the electrical panelboards, and miscellaneous enclosures
for monitoring/control cables including the leachate collection pit
nﬁonitoring cabling.

The existing leachate collection pit monitoring cables will be routed
to the electrical room in a conduit installed in the floor slab of the
ILAW Interim Storage Facility. The circuits will then be continued to
the control room through the duct bank system along with the crane
control/monitoring circuits and the closed circuit camera cables.

Lighting inside each Interim Storage Facility building will consist of
high-efficiency, high-intensity discharge (metal halide w/quartz
standby) high-bay, pendant-mount light fixtures installed over the
laydown area. The crane will also have high intensity discharge
lighting fixtures to provide for spot lighting while placing or retrieving
the ILAW packages. The electrical rooms will have fluorescent
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lighting fixtures installed with T-8 lamps. The filter and fire riser
rooms will be provided with incandescent light fixtures. All lighting
will comply with the [Hluminating Engineering Society lighting
handbook guidelines.

Convenience receptacles will be provided at each Interim Storage
Facility building along each side of the vault, in the unloading area,
in the electrical room, in each filter room, in the fire riser room, and at
locations on the outside of the building. Ground-fault
circuit-interrupting receptacles will be installed in all outdoor locations
and in the filter and fire riser rooms.

The need for lightning protection will be evaluated during definitive
design. All electrical installations will conform to the requirements of
NFPA 70, National Electrical Code.

Heating, Ventilating, and Air Conditioning (HVAC)
A forced air ventilation system is required for the storage vaults.
Although airflow is required, temperature and humidity control are not
required. It has been determined that a flow rate based on one air
change per hour Will require 7000 cfm, The maximum air temperature
rise expected during waste handling operations is 18 °F above
ambient. The air supply and exhaust units will have bag filters to
reduce the amount of dust that could collect in the vaults. The supply
and exhaust fans and filters will be located in equipment rooms at
each end of the interim Storage Facility. The fans will each require
-a 5-hp motor. A small amount oflductwork will be required in each
exhaust equipment room, but no ductwork is planned for air
distribution in the vault enclosures. The exhaust equipment rooms
will house a continuous air monitor (CAM) system as specified in the
DRD. The CAM system wili monitor the exhaust stack flow and will
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initiate shutdown of the ventilation fans if contamination is detected.
In accordance with the PSE, Section 2.2, there is no need to provide
nuclear decay heat removal, active confinement, or mitigation of

accident release to the environment.

Each vault will have an electrical room, which will require air
conditioning to maintain ambient temperatures below 120 °F. The
electrical rooms will have nominal 1.5 ton air conditioners and 1.5 KW
eleciric baseboard heat.

Each vault will have a dry pipe fire protection system with a fire riser
room that will require freeze protection. A 1 kW baseboard heater will
be adequate.

The ventilation equipment arangement is shown on the architectural
drawings (ES-W465-A1 and ES-W465-A2).

Fire Protection _

The facilities will consist of Type |l (000) non-combustible,
non-fire-rated construction per NFPA 220. Load and unioad bays are
treated as a special purpose industrial occupancy and the vaults for
storage of low-activity waste packages are considered to be a storage
occupancy. The occupancy status will be reevaluated during later
design stages. Adequate exit access is provided in compliance with
NFPA 101. One-hour fire-rated enclosures will be provided for the
electrical rooms. '

Dry pipe automatic sprinkler systems will be installed throughout the
load and unload bays, the motor control center (MCC) rooms, and the
air supply and exhaust fan rooms. The systems will be hydraulically

designed for an Ordinary Hazard Group 2 occupancy classification.
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The automatic sprinkler system shall be in accordance with NFPA 13,
and the requirements noted in the Hanford chapter of the DOE
Resource Manual. Sprinkler systems will be supplied from the raw
water loop. A strainer will be installed on each sprinkler system riser.
The sprinkler riser room will be insulated and heated in a manner
sufficient to maintain temperatures above freezing when the outdoor
temperature drops to a minimum -23 °F. Sprinkler system water
supplies will be controlled by post indicator valves located a minimum
of 40 ft from the buildings.

Since water discharge into the vaults is not desired, the sprinkler
systems will be arranged to protect only a portion of each of the
buildings. Separations between the remote sprinkier heads nearest
to the vaults and the shield wall/lvault will exceed minimum
requirements specified by NFPA 13 in order to prevent sprinkler water
from entering the vauits.

Existing combustible coatings on the interior walls of the vaults will be
removed to mitigate fire exposures.

Floors in the load and unload bays will be sloped to provide drainage
away from the vaults and out of the facility. A curb will be provided
around the paved exterior "ramp" area and driveways to serve as an
impoundment for fire protection water discharge of appfoximately 134
minutes.

Telecommunications

Telephones will be provided in two separate locations at each interim
storage facility. One telephone handset will be located in the
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electrical room while the other handset will be located outside in a

weatherproof enclosure near one of the rollup doors.

2, Contr jldi
The existing control room panels and equipment shall be removed
and new equipment for this project instalied. The existing control
building size has been assumed to be adequate for this phase of
work. During definitive design, the control room equipment and
layout will be evaluated for physically handicapped access and usage
requirements, as well as Human Factors engineering.

3. Change Building
" The existing change room and rest room facilities for this project have
been assumed to be adequate and no modifications are planned.
The change room will be evaluated for handicap access during
definitive design (Appendix |).

C.  UTILITIES (600)

. 1. Telecommunications Systems ‘
External telephone lines will be provided in the control room and at
each vault building. The telephone lines will provide communications
from the control room to the vault buildings (both inside and outside)
and for emergency response. The Hanford local area network
(HLAN) will be provided at the control room. .

2. . Electrical Transmission and Distribution System
The existing 13.8 KV power distribution system will be used to provide
electrical power to Vaqus 218-E-16-102 through 218-E-16-105.
Existing 13.8-kV overhead line C8-L6 currently provides electrical
power to a 1000 kVA, 13.8 kV - 480Y/277-V unit substation
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transformer (C6275P) located just north of the existing 243-G6
Building. The transformer feeds a 1200-A, 480/277-V, 3-phase,
4-wire switchboard with associated 480-V feeder circuit breakers.
One of the existing 480-V feeder circuit breakers will be used to
provide power to the vaults.

3. Exterior Area Lighting
Low pressure sodium roadway pole lighting will be provided along the
entire route of the roadway system. Low pressure sodium wall-
mounted lighting fixtures will also be installed on the east and west
ends of each interim Storage Facility building. Lighting fixtures will
be'provided with photocell control to turn lamps off during daylight
hours.

4, Fire Water Supply
Currently, there are no water supplies to the site. A 12-in. raw water
loop will be installed to supply fire protection water to the ILAW
storage facilities (ES-W465-C2). The fire water loop will be
connected to a raw water loop supplying the privatized vitrification
plants at two locations.

A minimum of four new fire hydrants will be installed on the fire water
loop. Fire hydrants will be located so that hose lays from hydrants to
all gxterior portions of a protected building are no more than 300 ft.
Fire hydrants will not be closer to the buildings than 50 ft, and will be
installed at a maximum spacing of 400 ft. Maintenance valves will be
installed on the underground main leading to each fire hydrant. Each
building shall be protected by a minimum of two hydrants.

Muitiple sectional isolation valves will be provided at each

intersection between a supply source and a fire main loop (one valve
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for each leg). Sectional valves will be installed in accordance with a
point system, such that no more than six points accumulate between
sectional valves. The points for this arrangement are: one point for

a fire hydrant and two points for a sprinkier system.

A reduced pressure backflow prevention assembly in a heated
enclosure will be provided for each connection to the 12-in. main.
These backflow devices will be located prior to the loop for this
facility. '

D. SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

1. ILAW Interim Storage Facility

Mechanical Equipment

Gantry Crane: Project W-465 will procure four cranes to support
throughput with consideration for unexpected breakdown events that
could result in daily fines exceeding the cost of the crane. An
electrically powered 15-ton gantry crane with an approximately 50-ft
span, 45t lift height, and 12-ft leg height will provide waste package
handling in each building (ES-W465-A2). The maximum weight of a
waste package is 22,000 Ibs as specified in the DRD. A 15-ton crane
will provide the required 125% capacity in accordance with the
Hoisting and Rigging Manual. The crane will move on rails that run
the length of the building. A special handling device designed to
engage, handle, and release waste packages will be provided with
the crane. There will be motorized rotation of the load block
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connection to the lifting device. Maximum speeds and motor sizes
are estimated as follows:

“Hoist 18 fpm 20 hp
Trolley 50 fom ' 1hp
Bridge (gantry) 75 fpm (2)2hp

Crane design will be in accordance with Crane Manufacturers
Association of America (CMAA) Specification No. 70, Class D.
Seismic loading will be per UBC Seismic Zone 2B. The crane will
have an emergency retrieval system that can pull the crane into the
load-in/load-out area for maintenance. The main conductor system
for power, control, and instrumentation to the crane will be a
festooned flexible cable system. The electrical panels and’
instrumentation interface panels will be mounted off the crane. The
crane will be operated remotely from the control room. The crane will
be equipped with CCTV dedicated cameras, remote position
reporting, programmable positioning control, automatic container
storagefretrieval on operator command, a hoist operational
redundancy, and a éomputerized inventory control system. The
inventory system will automatically read waste package identification
and create an electronic database with package information. (See
Instrumentation and Control.)

Instrumentation and Control

The ILAW facility will be capable of monitoring and controlling the
movement, placement, storage, and, retrieval of ILAW packages in
the project W-465 vaults. Remote handling of the ILAW packages
will be accomplished using a crane that will be controlled and
monitored from an existing contro! room located near the grout vaults.
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The control room will be refurbished to accommodate the new crane

control, monitoring, and inventory control system.

The crane control system will be capable of the following automatic

functions.

. Grasp and pickup, final letdown, and releasg.

. Travel from present location to another location.

. Lift load to uppermost position, proceed to another specified

location, lower load to determined height. Operator to let
down and release by manual control.

. Return crane to designated position.
. Avoid fixed obstacles.
The control system shall also be capable of the following:

. Prevent high-speed movement of bridge or trolley unless

hoists are in uppermost position.

. Prevent load from being raised unless lifting device is in fully
engaged position. '

. Prevent release of load from lifting device unless hoist cable
is completely slack. )

. Prevent bridge and trolley from exceeding their travel limits.
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. Prevent the raising of a load during overload.

. Be capable of positioning the load automatically -and
accurately within specified performance limit.

. Controlled acceleration of bridge and trolley travel speed to
high-speed travel and controlled deceleration from high-speed
travel to a halt.

. Return the crane to its original starting position.

. Real-time automatic readout and dynamic graphics display on
the control panel to indicate hoist location and elevation and
load on hoist together with display of neighboring waste
packages in both the horizontal and vertical planes.

. Detection of mispositioning of a waste packaging during final
letdown.
. Automatic readout and graphic display on the control panel to

indicate each vault occupied conditions.
. By means of an override switch at the main control console,
allow manual crane operation without perturbation of the

pomputerized inventory control system (CICS) performance.

. Sufficient alarms to alert the operator of any malfunction and
_ diagnostic of crane troubles.

. Feed the CICS with actual waste package position and weight.
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" The CICS will provide total accountability of all waste packages
passing through the facility. The following minimum information for
each waste package will be provided:

. Package identification

. Package storage iocation

. Package surface dose rate (initial/current)

. Package isotopic content

. Date stored

. Date of expected removal or date of removal .
. Package gross weight

. Date of solidification

. Package waste source/composition

. Remarks.

The ILAW Interim Storage Facility will be capable of monitoring ILAW
waste package placement through visual inspection via CCTV. The
degree of inspection required will be determined after the completion
of the Resource Conservation and Recovery Act (RCRA) Part B
Permit with the Washington State Department of Ecology.

The existing leachate collection pit leak detection system can detect
liquids that leak out of the vault and into the leachate collection

system. The leachate system will be monitored in the control room.

The exhaust air system of the ILAW Interim Storage Facility will
contain a CAM system that will automatically shut down the
ventilation fans upon the detection of contamination. The CAM will
consist of a vacuum pumping system and a beta-gamma radiation
detector assembly.
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2,  Transportation System
A truckftrailer transport vehicle with fixed transport containers Will be
provided by project W-465 (ES-W465-T1). The transport container
will provide shielding during transportation and will have an
equivalent minimum wall thickness of 3 in. of steel. To accommodate
the maximum gross weight limitation of 45 000 kg for a fully loaded
transport vehicle, only one waste package may be transported per
vehicle. To achieve the maximum specified throughput of nine waste
packages per day (24 hours), three trailers and one tractor will be

~ required (ES-W465-L.1).

Note: It will be required to purchase an additional trailer and tractor
to allow for maintenance/repairs.

E. DEMOLITION (810)

To uncover the four existing grout vaults (218-E-1 6-102 through
218-E-16-105), an approximate area of 350- by 450-ft from the existing
grade elevation of 656 ft to a 649.5 ft elevation will be excavated. A slope
of 1-%:1 from the 656 ft elevation to new grade will be maintained around
this area. In addition to removing compacted backfill around the vaults
(ES-W465-D2), the excavation consists of removing and hauling the
following materials to the Richland Landfilt:

1. The 3-ft 4-in. deep asphalt and concrete topping (diffusion break)
above the vaults, 2-ft deep by 3-ft 4-in. wide asphalt topping around

- three sides of the vaults and 4-ft 6-in. deep by 3-ft 4-in. wide on the

east side of each vault will be excavated. The existing concrete vauit

pits and pump pits located on the top of each vault (ES-W465-D1) will

be removed. Existing piping and conduits embedded within the
asphalt topping and HVAC inlet on each vault will be removed before
hauling the asphalt. The HVAC exhauster and ductwork located
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‘between Vaults 102 and 103 and above their roofs will also be

removed.

2, The 2-ft deep precast concrete cover blocks (2)- 6-ft 3-in. wide at
each end and (29)- 4 ft wide in the middle of each vault roof will be
removed. Roof plank lifting connectors, similar to those shown on
sketch ES-W465-D3, may have to be installed on these cover blocks
for lifting purposes. Partial removal of roof panels instead of the
entire roof removal was considered during the initial stage of this
CDR. The full roof removal concept was selected because this will
require less handling, less moving parts, and less of a time constraint
on depositing waste packages in the vaults. This will also allow for
approximately 100 additional waste packages per vault.

3. Leachate concrete pump pit, located on the east side of each vault,
will be removed. Existing 26 in pipe to leachate collection sump and
8 in. pipe for leak detection will be cut to the new grade level
(ES-W465-A2) to maintain the functionality of the leak detection
system. Both of these pipes will be provided with new blind flanges.

4. Existing electrical concrete duct banks and manholes with existing

cables will be removed.

5. The interior floor and wall surfaces of vaults are coated with 60 mils
of an asphaltic coating. The product used was Nokorode by Lion Oil
Company, El Dorado, Arkansas-.. The original purpose for the coating
was to provide a chemically resistant watertight membrane to contain
the grouted waste during initial set. Because the coating contributes

to the fire loading in the vaults, it must be removed.
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Commonly available solvents will not dissolve the cured product. The
coating is soft and can be elastically deformed with fingernail pressure.
Removal of the coating will be done by mechanically scraping it from the
concrete surfaces or by sandblasting. The thin layer of residual coating
remaining after scraping could be left as is on the walls. Preliminary,
evaluation indicates that recoating the floor surfaces with leveling grout will
not be required.

. The floor surfaces of the vaults were formed with a power screed and
finished by hand. The tolerances in the construction specification were plus
or minus 1/8 in. in 10 ft. The actual tolerance of the finished floor is
unknown at this stage; this will have to be determined by survey during the
initial stage of demolition. If the survey determines that floors are not level,
the grout vleveling layer may be required. Leveling for stacking of the waste
packages and maintaining adequate clearances can be accomplished by
localized shimming and/or spacers during operations. ’

F. OTHER PROJECT COSTS (900)

Other project costs are included in the cost estimate.

G.  DESIGN COMPLIANCE
The design and construction of project W-465 will comply with the codes,
standards, regulations, and laws listed in the project DRD and applicable
Standards/Requirements Identification Documents (S/RIDs) at the-time of
contract award for each phase. .
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V. METHODS OF PERFORMANCE

The methods of performance comply with the work breakdown structure (WBS) in
Appendix A. The WBS indicates the major phases of work to be accomplished (i.e.,
engineering, construction, project management, and other project activities).

A. ONSITE ARCHITECT-ENGINEER WORK (WBS 1.A, 1.C, 1.D)
The contracted architect-engineer (A/E) will provide definitive design, engineering
during construction, construction management, and project management support
throughout the life of the project.

Note: AJE acceptance inspection and National Electric Code (NEC) compliance
inspection will be acquired by the project integrator.

B. OFFSITE DESIGN-BUILD WORK (WBS 1.B)
Not used.

C. PROCUREMENT (WBS 2.2)
The A/E construction management (CM) will procure and provide the following
engineered equipment; cranes, CCTV, shielding box covers, and transporters
(truck, trailer, and transport container). These items are planned as long-lead
procurements.

D. CONSTRUCTION WORK BY ONSITE CONTRACTOR (WBS 3.2)
The construction contractor will be a CM-firm fixed price contractor who will provide
the resources necessary to-perform the construction work needed to implement
project W-4685. This will include the pre-engineered metal buildings.

-
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E. PROJECT INTEGRATION (WBS 4.0)
The project integrator will provide the following:

. Development of the Title Il DRD.

. Provide design input and reviews from cognizant facility and infrastructure
(onsite utilities) personnel for definitive design and construction.

. Provide construction support, as needed.

F. OTHER PROJECT COSTS (WBS 5.0)

Other project costs are provided by the project integrator.

G.  OTHER CAPITAL WORK (CENRTC) (WBS 5.1)

VI. REQUIREMENTS AND ASSESSMENTS
“

A. SAFEGUARDS AND SECURITY
Project W-465 will take place within the 200-East Controlled Area and will require
appropriate clearances and badging for access. Existing safeguards and security
measures at the AP tank farm or other adjacent tank farms will not be affected by
this project. Badge access is required for transport vehicles past the Wye
Barricade and boundaries around this project. No new measures beyond the
current site practices will be required as a result of this project.

B. HEALTH AND SAFETY
Project W-465 will support remediation of safety concerns that exist at the grout .
vaults by providing interim storage of ILAW produced during Phase | of the Hanford
Site privatization effort. Proj.ec':t W-465 has addressed safety for this project,
initially, through the preparation of a PSE. Further development of accident
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scenarios and appropriate mitigation features will be included in the preliminary
safety analysis report (PSAR) and during definitive design in FY 2000 and 2001.

The performance contractor will coordinate contamination surveys during
excavations to classify waste for disposal.

Accommodations for the physically handicapped will not be provided for the ILAW
Interim Storage Facility buildings, but will be evaluated for the control room and
change room during definitive design (Appendix 1).

There are no known radiation exposure hazards, beyond normal background,
.associated with the construction of project W-465,

Construction contractors will comply with State of Washington and Fluor Daniel
Northwest, Inc., standards in performance of work, and will ensure that all
applicable Occupational Safety and Health Administration (OSHA) standards are
enforced during the project. See Section 5.0 of the PSE for construction risk
discussion. This risk will be documented and controlled by a job safety analysis
(JSA) prepared and administered by each applicable contractor. These measures
include providing continuous access to construction areas for emergency vehicles
and personnel, and ensuring that emergency evacuation routes are unobstructed.

Transporting, handiing, and storage of the ILAW packages will involve management
of the radiation. The radiation zone categories and criteria used for site and
storage facility design are shown on sketch ES-W465-R1. The transport container
design for a minimum wall thickness of 3 in. of steel is based on the following
criteria; maintain surface dose rates to less than 200 mrem/h at the container
surface, 10 mrem/h at 2 meters, and 2 mrem/h at the truck cab. For the shielding
design, a definitive source term had not yet been identified so the criteria of a
maximum contact surface reading of 1000 mrem/h on the waste package was used
to estimate a maximum source term.
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The conceptual design has considered skyshine based upon primarily source term
data that will require refinement or confirmation during definitive design once
privatization vendor information becomes available.

A health and safety plan (HASP) will be prepared as an addendum of the .existing
TWRS HASP before the start of definitive design to ensure that all health and
safety risks will be minimized.

C. DECONTAMINATION AND DECOMMISSIONING

No decontamination and decommissioning (D&D) is expected for the ILAW Interim
Storage Facility. It is expected that all portions of the former grout facility being
modified for ILAW storage will be uncontaminated. When in operation, all waste
packages will be sealed and contamination free. A follow-on project (Project
W-520, “Low Activity Waste Disposal Complex”), future studies, and conceptual
designs are planned to address D&D and closure. If, however, the decision is
made to remove the waste for disposal, D&D will have to be reconsidered.

D. MAINTENANCE AND OPERATION REQUIREMENTS

Project W-465 will be designed to allow access for maintenance. Equipment in the
vaults will be designed to operate remotely in the environment in which the
equipment is located. Instruments in the control room, outside and adjacent to, will
be designed to operated in the environment in which they are located.
Maintenance that cannot be done locally in each facility and require removal (e.g.,
instrument calibrations, camera repair) will be done at an existing facility on the
Hanford Site. This project does not provide for any maintenance facilities or
equipment. The operating contractor will verify the accuracy of existing facility
drawings and supporting calculations with current site conditions, in support of
design and construction.

\PRONTWRS\RPTU6E5CDR.WPD -30- 02/20/98




HNF-1975, Rev. 1

E. QUALITY ASSURANCE/SAFETY CLASSIFICATION
A project-specific Quality Assurance Project Plan (QAPP), will be developed
subsequent to the conceptual design stage for providing quality guidance for the .
on-going project activities through the construction phase. The QAPP will be
developed during or before the definitive design phase of the project and will
provide duality guidance through the construction phase.

The highest safety classification for the project W-465 modification work is expected
to be designated Non-Safety Class/General Services and Hazard Category Hll. This
is conﬁrmed by the PSE (HNF-SD-W465-PSE-001). The work involved will include
the cumulative engineering evaluation of the grout vault project B-714 as-built
drawings and specifications. The PSE will be further developed by a PSAR, and
a final safety analysis report (FSAR). The PSE has looked at accidents and
appropriate mitigation features will-be included in the definitive design. The project
integrator will complete an unreviewed safety question (USQ) prior to facility
startup.

F. ENVIRONMENTAL COMPLIANCE _

A Notice of Construction (NOC) for the emission of toxic air pollutants and/or criteria
pollutants shall be prepared and submitted by the operating contractor to the State
of Washington Department of Health prior to construction. A detailed review of the
facility design, the storage process, the physical interim storage of the ILAW in
these grout vaults does not constitute a source of regulated emissions to the
atmosphere. The ILAW products will be sealed in metal containers. The containers
will be leak tight as defined by American National Standards Institute (ANSH)
Standard N14.5. Each container is to be decontaminated and surveyed before
being transferred to the grout vaults for interim storage.

Removable surface contamination will not exceed the limits described in Code of
Federal Regulations (CFR) 49 CFR 173.443(a). This conclusion was based on a

detailed review of the project design criteria and state and federal regulatory
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requirements. Confirmation from the Washington State Departments of Health and
Ecology that the hermetically sealed canisters/containers do not constitute a source
of regulated emissions will be obtained from each state agency in writing.

All solid waste generated during construction and operation of the facility will be

disposed of in accordance with the Waste Minimization/Pollution Prevention Plan.

Whenever possible, nonhazardous materials will be used to keep hazardous waste
generation to a minimum.

PERMITS

Permits will be obtained in accordance with the Permitting Plan for the Immobilized
Low-Activity Waste Project, for all operation of the facility (Reference 4). The
general contractor (assigned by the performance contractor) and the construction

manager will obtain all necessary permits for construction.

RELIABILITY, AVAILABILITY, AND MAINTAINABILITY ANALYSIS DOCUMENT
The Reliability, Availability, and Maintainability Document (RAM) addresses each
major equipment and will be completed during future design phases (advanced
conceptual design or definitive design).

IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES

A.

STRUCTURAL

The grout vaults will require qualification for structural integrity due to the removal
of their roof cover blocks and the addition of a gantry crane. -From a preliminary
review of the existing grout vault calculations, it has been determined that the vaults
will maintain their structural integrity under their new configuration and loadings.
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B. FIRE PROTECTION
. A fire hazards analysis (FHA) has not been prepared within the scope of work
defined for this COR. An FHA may identify additional fire protection requirements.

It is uncertain whether a pre-engineered CO, or inert gas fire extinguishing system
may be required to protect enclosed electrical cabinets containing combustible
cables on the gantry crane. This requirement will minimize fire exposures when the
crane is in the unsprinkiered portion of the structure. This protection is consistent
with recommendations contained in Factory Mutual Loss Prevention Data Sheet
1-62/1 7-16, Cranes. The systems can be supplied by the crane manufacturer as
an integral component of the crane.

Separations between the facilities is less than permitted by NFPA 80A for buildings
with non-fire-rated walls and no automatic sprinkler protection. Omission of
sprinkler systems from portions of the building, excess separation between sprinkler
heads and walls, and inadequate exposure separation betWeen buildings will
require waivers from requirements in DOE Order 5480.7A, DOE Order 6430.1A,
DOE RLID 5480.7, NFPA 13, and NFPA 80A. If waivers are not obtained,
additional protection measures will be required. Additional protection may include
sprinklers over the vaults, fire rated construction or other measures to mitigate the
spread of a fire within and between storage buildings. '

C. SHIELDING
The dose rate attributable to skyshine will remain an uncertainty until source term
data is received from the vendors. For the CDR, the dose calculations used are as
follows:

1. All packages are considered to have the brivatization contracts specified

average curie content of three curies per cubic meter (3Ci/m3).
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The package wall thickness on all sides may be assumed to be % in. thick.

The waste form in the packages may be assumed to be ‘marbles with no
filler. ‘

The package size may be assumed to be the nominal size of 1.2 mby 1.2 m
by 1.8 m as specified in the privatization contracts.

Note: Skyshine shielding analysis has indicated that “dummy” shielding
boxes must be 12-in. thick concrete.

ENVIRONMENTAL

The requirement to monitor the package -may be at a degree that cannot be
accomplished at an acceptable cost. The degree of monitoring will be
established in the RCRA Part B Permit. This CDR assumes that the project
will seek to obtain a waiver to the monitor requirement.

A late National Environmental Policy Act (NEPA) and RCRA environmental
review, documented in Letter LMHC-8760785, dated November 14, 1997,
identified uncertainties that were not addressed in this CDR. These items

will be resolved during advanced conceptual design.

REFERENCES
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1.

Statement of Work for the Immobilized Low-Activity Waste Interim Storage Facility
Project (HNF-SD-W465-SOW-001, Rev. 0).

Design Requirements Document for the Immobilized Low-Activity Waste Interim
Storage Facility (HNF-SD-W465-DRD-001, Rev. 0).
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WORK BREAKDOWN STRUCTURE

ENGINEERING
1.A  Definitive Design (Contracted Architect-Engineer)
1.B Not Used

1.C  Title 1l (Engineering, A/E), AJE Acceptance Inspection (Project
Integrator), and NEC Compliance Inspection (Project Integrator)

1.0 HARP/PSAR/FSAR/Permits/Startup

PROCUREMENT (Construction Contractor)

2.2  Procurement

CONSTRUCTION

3.2.0 Site Preparation

3.2.1 Fixed-Price Construction (Offsite Construction Contractor)
PROJECT INTEGRATION (Performance Contractor)

4.0 Project Coordination Activities (Project Integrator)
OTHER PROJECT COSTS

5.0  Other project costs associated with the P!'oject Integrator

5.1  Other Capital Work (CENRTC)
(Spare equipment and parts)
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STATEMENT OF WORK
Project W-465 HNF-1975, Rev. 1
Architect/Engineer :

IMMOBILIZED LOW-ACTIVITY WASTE INTERIM STORAGE FACILITY
PROJECT W-465 - DEFINITIVE DESIGN/ENGINEERING INSPECTION

CLIENT: NHC COMPANY W.O. NO.: E08747
PREPARED BY: EDNW DATE: February 1998
PROJECT SCOPE

This statement of work describes the work scope to be performed by Fluor Daniel
Northwest, Inc., as primary contractor (hereafter referred to as the architect-engineer
[AJE]) under the direction of Lockheed Martin Hanford Company, hereafter referred to
as the buyer. Specifically, the AJE shall prepare definitive design (DD) documents for
the Immobilized Low-Activity Waste (ILAW) Interim Storage Facility.

The DD work scope covers the design phase of the ILAW Interim Storage Facility
(Project W-465, Immobilized Low-Activity Waste Storage Facility), hereafter referred to
as the project. This design phase entails services for producing construction drawings,
and construction and procurement specifications for the ILAW Interim Storage Facility.
A large fraction of the DD effort will encompass retrofit modifications to the four existing
grout vaults designed and constructed in accordance with project B-714 requirements.

The engineering inspection (El) work scope covers the construction phase of the
project. The construction phase entails engineering services in support of construction
with resolution of field problems, review, and disposition of construction submittals,
preparing, and issuing engineering change notices (ECNs), resolution, and disposition
of nonconformance reports (NCRs), construction management, records management,
and as-building.

The overall function of the project is to transport containers loaded with ILAW
packages (provided by the immobilization vendors) from the low-level waste (LLW)
Immobilization facility, place the waste packages in their storage locations, monitor the
packages for storage containment integrity, and if necessary, retrieve the packages

" from storage for permanent disposal. The project furnishes transport containers to the
LLW Immobilization Facility. .The LLW Immobilization Facility loads the transport
containers with packages of ILAW. The storage ILAW function will be to collect the
loaded transport containers and transport them to the interim storage area.
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The project shall provide transport containers, equipment, and facilities for
accomplishing the transport ILAW function and the interim storage ILAW function. The
scope of the project includes the design and construction of a facility to provide for
ILAW storage space for ILAW packages, design and procurement of transport
vehicle(s) and shielded transport containers(s), shipping and receiving of ILAW
packages, loading and unloading of ILAW packages from the transport container,
package handling for placement and retrieval of ILAW within the storage area, and
monitoring of the stored ILAW packages.

REFERENCES

The following references, as modified by the buyer interface meetings, establish the
current baseline:

A. Statement of Work for the Immobilized Low-Activity Waste Interim Storage Facility
Project (HNF-SD-W465-SOW-001, Rev. 0).

B. Design Requirements Document for the Immobilized Low-Activity Waste Interim
Storage Facility (HNF-SD-W465-DRD-001, Rev. 0).

C. Alternative Generation and Analysis Report (Burbank 1996a).
D. Subsequent direction from the customer via numerous interface meetings.

E. Immobilized Low-Activity Waste Interim Storage Facility, Project W-465 Work Plan
(FDNW correspondence FDNW-97-TWRS-059).

DEFINITIVE DESIGN

The work to be provided by the A/E firm on project W-465 during DD is to consist of the
following discipline efforts. All of the engineering discipline hours include 15% for
engineering support which includes mobilization and planning, interdiscipline
interfacing, project meetings, field trips, periodic schedule progressing, estimating
support, and 30% and 90% design reviews with incorporation of comments. The
numbers used to identify the individual disciplines (shown in parentheses) correlate
with the numbering system used in the estimate and on the schedule.
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Quality Engineering (41)
The quality engineering (QE) group will provide quality reviews of the design concepts,
specifications, and design media. The QE group will provide the Quality Assurance
Program Plan (QAPP) for the project.
Project Manager (101)
Project manager and staff will provide overall project coordination, oversee design
groups and support groups, and interface with the operations contractor and DOE.
The project manager will coordinate all management and self assessments with the
FDNW-TWRS Engineering Manager.
Project Management Clerical (103)
The project clerical scope includes word processing of project correspondence,
specifications, calculations, reports, meeting minutes, and other documents as
required.
Project Engineering/Design Administration (201)
Project engineering/design administration will provide overall design coordination
between the various design disciplines and cost account managers (CAMs) to track the
cost and progress of each cost account. Project engineering will coordinate/interface
with the inspection group(s) and participate in final acceptance activities associated
with official acceptance of construction (OAC).
Project Engineering Support (205)
Project engineering support will include:

. Engineering, construction, and submittal document control functions
. Specifications (Procurement and Construction).

Survey (210)

Provide any field conditions required during the design effort.
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Civil/Structural (215)

The civil/structural group will provide:

Civil Drawings (9)

Structural Drawings (9)
Demolition/Modification Drawings (4)
Calculations ()

Construction Specification input
Independent Seismic Review
Transportation Plan Input

Systems Engineering Management Plan Compliance Input
Human Factors Program Plan Input
Maintainability Analysis Input

Alignment and Value Engineering Session
As-build Existing Project B-714 Drawings
Critical Design Review

Early Procurement Submittal Review.

Architecture (220)

The architectural group will provide:

Drawings (21)

Construction Specification Input

Material Handling Study with report

Transportation Plan Input

Systems Engineering Management Plan Compliance Input
Human Factors Program Plan Input

Maintainability Analysis Input

Alignment and Value Engineering Session

As-build Existing Project B-714 Drawings

Critical Design Review.

Environmental Engineering (230)

The environmental group will provide:

. Design and Specification input
Pollution Prevention/Waste Minimization Plan.

C-25
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Heating, Ventilating, and Air Conditioning (235)

The HVAC group will provide:

Drawings (3)

Construction Specification Input

Calculations (2) _
Systems Engineering Management Plan Compliance Input
Human Factors Program Plan Input

Maintainability Analysis Input

Alignment and Value Engineering Session

As-buiid Existing Project B-714 Drawings

Critical Design Review.

Fire Protection And Safety Review (245)

The fire protection group will provide:

Input to Civil Drawings

Construction Specification Input

Fire Hazards Analysis

Systems Engineering Management Plan Compliance Input
Human Factors Program Plan Input

Maintainability Analysis Input

Alignment and Value Engineering Session

As-build Existing Project B-714 Drawings

Critical Design Review.

Mechanical (255)

The mechanical systems groups will provide:

Procurement Specifications (2)

Early Procurement Submittal Reviews

Systems Engineering Management Plan Compliance Input
Human Factors Program Plan Input

Maintainability Analysis Input

Alignment and Value Engineering Session

As-build Existing Project B-714 Drawings

Critical Design Review.
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Electrical (265)

The electrical group will provide:

Drawings (55)

Calculations (2)

Construction Specification Input

Input to Procurement Specifications (2)
Systems Engineering Management Pian Compliance Input
Human Factors Program Plan Input
Maintainability Analysis Input

Alignment and Value Engineering Session
As-build Existing Project B-714 Drawings
Critical Design Review

Early Procurement Submittal Review

Instrumentation and Control (1&C) (270)

The 1&C group will provide:

Drawings (7)

Construction Specification Input

Procurement Specification Input (2)

Systems Engineering Management Plan Compliance input
Human Factors Program Plan Input

Maintainability Analysis Input

Alignment and Value Engineering Session

As-build Existing Project B-714 Drawmgs

Critical Design Review

Early Procurement Submittal Review

Nuclear Engineering/Shielding (290)

The nuclear engineering/shielding group will provide:

Calculations (6)

ALARA Report (1)

Systems Engineering Management Plan Compliance Input
Human Factors Program Plan Input

Maintainability Analysis Input
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Alignment and Value Engineering Session
As-build Existing Project B-714 Drawings
Critical Design Review

Early Procurement Submittal Review

Project Control (300)

The project control engineer will develop and maintain the project schedule and cost
baseline, and will provide monthly cost, progress, and schedule reports.

Estimating (310)

The estimating scope includes production of the 30% and final definitive design
estimate, plus other estimates as required.

Subcontract/Procurement (430)

The subcontract/procurement specialist will manage the development and placement
of early procurement packages, and will provide support during the bid/award cycles
for both procurement and fixed-price construction.

Construction Management (501)

Construction management includes both construction forces (CF) and construction
management (CM) administration. This support includes performance of the
constructibility review, plus input to the construction and procurement specifications, as
well as input to the final design estimate and construction schedule.

Construction Engineering (505)

The construction engineering function prowdes support to the constructibility review
and the final design estimate.

ENGINEERING/INSPECTION (EI)

Work provided by the AJE firm on project W-465 during construction will consist of the
following discipline efforts.
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Civil/Structural (215)

A full-time, quaiified civil/structural engineer will be assigned to support the
construction efforts during the early civil/structural stage of construction. This support
function will include: 1) review and disposition of fixed-price contractor submittals; 2)
prepare and issue ECNs; 3) disposition NCRs; 4) attend construction meetings; 5) be
available to assist construction personnel in resolving technical issues; and 6) final as-
documenting of drawings and specifications.

Architecture (220)

A full-time, qualified architect will be assigned to support the construction effort for the
buildings. This support function will include : 1) review and disposition of building
contractor submittals; 2) prepare and issue ECNs; 3) disposition NCRs; 4) attend
construction meetings; and 5) final as-documenting of drawings and specifications.

Environmental Engineering (230)

Perform overview and approval of all project ECNs and NCRs and submittals to ensure
compliance with governing environmental requirements. Attend meetings and field
trips as required to support construction activities.

HVAC Engineering (235)

A full-time HVAC engineer will be assigned to support construction for installation of
the HVAC equipment. This support function will include: 1) review and disposition of
building contractor submittals; 2) prepare and issue ECNs; 3) disposition NCRs; 4)
attend construction meetings; and 5) final as-documenting of drawings and
specifications.

Safety/Fire Protection Engineering (245)

The safety and fire protection engineer will perform overview safety review and
approval of all project ECNs and NCRs, and support construction during installation of
the fire protection systems.

Mechanical Engineering (255)

A full-time, qualified mechanical engineer will be assigned to support the construction
effort during the installation phase of mechanical equipment on the project. This
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support function will include: 1) review and disposition of fixed-price contractor
submittals; 2) prepare and issue ECNs, 3) disposition NCRs; 4) attend construction
meetings; 5) be availabie to assist construction personnel in resolving technical issues;
6) provide acceptance test plan (ATP) input, and 7) final as-documenting of drawings
and specifications.

Instrumentation Engineering (270)

A full-time, qualified instrumentation engineer will be assigned to support the
construction effort during the latter phases of construction while instrumentation
installation and check-out activities are in progress. This support function will inciude:
1) review and disposition of fixed-price contractor submittals; 2) prepare and issue
ECNs, 3) disposition NCRs; 4) attend construction meetings; 5) be available to assist
construction personnel in resolving technical issues; 6) provide ATP input, and 7) final
as-documenting of drawings and specifications.

Electrical Engineering (265)

A full-time electrical engineer will be assigned to support construction during
installation and testing of the electrical system. This support function will include: 1)
review and disposition of building contractor submittals; 2) prepare and issue ECNs; 3)
disposition NCRs; 4) attend construction meetings; and 5) final as-documenting of
drawings and specifications.

Project Engineer/Design Administration (201)

Coordinate interdiscipline activities and provide performance/progress information to
support schedule and cost statusing.

Project Management (101)

Provide overall coordination of all El activities. Responsible for cost and schedule
performance and reporting.

Quality Engineering (41)
Provide review of ECNs and NCRs for compliance with appropriate criteria and

procedures. Provide auditing services to verify that project work is performed in
accordance with appropriate procedures.



HNF-1975, Rev. 1
Project Controls (300)

Set up and maintain costs and schedule baselines. Provide schedule analysis and
cost trending.

Estimating (310)

Provide estimating support during construction as required to support disposition of
contractor change requests. ’

Construction Submittals (206)

Provide contractor submittal control and distribution system to ensure timely
disposition of submittals.

Construction Forces Administration (505)

Responsible for managing and coordinating CF activities.
Construction Management (501)

The fixed-price contractor will be managed by FDNW CM.
Surveying (210 - Field)

Provide horizontal and vertical control points at site for fixed price contractor use.
Spot-check fixed price contractor's layout on critical structures and equipment.

Records Management and Turnover (205)

Maintain project engineering/management files. Transmit project documents internally
and externally. Responsible for project records turnover at project completion.

ASSUMPTIONS
The assumptions used to prepare this estimate include:

1. Environmental engineering effort is mainly in the area of regulatory compliance.
NEPA documentation will be required for the start of detailed design.
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The ILAW Interim Storage Facility is a pre-engineered metal building classified
as General Services and seismically qualified to UBC, Seismic Zone 2B, for
standard occupancy structures.

The gantry crane located in the ILAW Interim Storage Facility is General Services
and seismically qualified for UBC, Zone 2B, standard occupancy structure.

The electrical design is General Services.

The existing grout control room will be used by project W-465 with no major
structural modifications.

The project will not provide any change room facilities, restroom facilities, or drain
field. It has been assumed that the existing grout facilities are adequate and do
not require any modifications.

Ventilation systems are non-safety.

The ILAW Interim Storage Faéility will not require cooling.

Procurement and submittal reviews are performed during definitive design for the
crane and transportation system.

All privatization vendors wili use the same container design.

As-building of the existing grout vault drawings has not been included within the
scope of the project.

The demolishing contractor will design and supply the lifting brackets for removal
of roof blanks from the grout vauits.
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ESCALATION ANALYSIS SCHEDULE
PROJECT NO./WORK ORDER NO, __W-465 i
TITLE ILAW Interim Storage Facility )
PREPARED gy __Nomm Nelson paTe __1/22/98
REQUESTED BY APPROVED BY DATE
Tasks are shown as forecasted work and do not represent approved schedules nor manpower assignments.
FISCAL YEAR 1999 2000 2001 2002
CALENDAR YEAR 1999 2000 . 2001 2002
MONTHS .um_<_>2__e_.._>mOZO._m§>2_,_._>m020...1§>_s._._>mozo._m_s>2_._.._>mozo
DEFINITIVE DESIGN Vs 0si0a AI08ORINTELES LIV AT TV TATT
ENGRG/INSPECTION L T T O AT T T AT T T T L
A
Project Integration/OPC : T T T T T IV IAT I I T I I I A A AT T T T T T 7T T
PROCUREMENT GTMM,DMN.\:MWH_N Vrianvuins sninnss
P2_Tractor & Transovorter Y [T AT AT T
& Shield Covexrs ) A
CONSTRUCTION C1 Site Prep . . WA ITT .
C2_¥P Construction A A T I T T T
) - ENGINEERING ESCALATION 3l CONSTRUCTION AND PROCUREMENT ESCALATION
1.A - 6.3% 2.2.0 - 7.78% 3.2.0 - 7.53% - 3.2.7.7.0.1 - 7.53%
1.C - 9.86% 2.2.1 - 9.33% 3.2.1 - 10.39% . 3.2.7.7.0.2 - 10.39%
(1} To be provided by Estimating Department. KEH 0291.00 (03/94)
{2) §m<\>\>m< Not be required to be broken out separately c-33
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OUTLINE SPECIFICATION
DIVISION 2 - SITEWORK
Section 02050 Demolition -
1.  Removal of existing electrical power line.
2. Removal of existing boundary fence.
3. Removal of HVAC exhauster and ductwork above roof vaults.

4. Removal of concrete pits, pump pits above the roof vaults and leachate
concrete pits on the side of each vault.

5. Removal of asphalt topping (diffusion break).

6. Removal of concrete roof planks, including concrete topping above the
planks. '

Section 02200 Earthwork

Excavation around the vault buildings.

Excavation for underground pipe and duct banks.

Excavation for new access road and parking areas.

Excavation of onsite soil for road subgrade.

Structural backfill, compacted: WSDOT M41-10, Section 2-03.3(14)C.
Sand bedding for underground pipe and duct banks: ASTM D 653.
Plastic sheet marker for buried pipe and duct bank.

Stabilization of disturbed areas.

ONOOAONS

Section 02235 Road Subgrade and Granular Base

1. Granular base: WSDOT M41-10, Section 9-03.9(3).
2. Leveling course: WSDOT M41-10, Section 9-03.9(3).

~ Section 02512 Hot-Laid Asphaltic Concrete Pavement
1. Paving asphalt: WSDOT M41-10, Section 9-02.1(4), Grade AR-4000-W.

2. Prime coat: WSDOT M41-10, Section 9-02.1(2) MC-250.
3. Aggregate: Class B. WSDOT M41-10, Section 9-03.8.
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HNF-1975, Rev. 1
Section 02668 Fire Water Systems

1. Buried fire water piping: Polyviny! chioride (PVC) plastic pipe, NFPA 24.

2. Fittings: Cement lined ductile iron per AWWA C104, AWWA C110, and

NFPA 24.

3. Valves: Provided with adjustable cast iron valve boxes.

4. Post indicator valves with tamper proof valve position supervisory switches.

5. Barricade posts: 6 inch, Schedule 40 carbon steel, grout filled, to protect
PlVs.

6. System components listed or FM approved for the use intended.

7. Thrust restraints in accordance with NFPA 24.

8. Flushand hydrostatlc test in accordance with NFPA 24.

9. Disinfect fire main in accordance with AWWA C&51.

10. Reduce pressure backflow prevention assembly in heated enclosure.

Section 02831 Chain Link Fences and Gates
1. Fence fabric: FS RR-F-191/1, Type |.
2. Posts, top rails, and braces: FS RR-F-191/3, Class 1, Grade A or B.
3. Accessories: FS RR-F-191/4. |
4. Gates: Ste_el pipe meeting requirements for FS RR-F-191/3.

5. Hinges, latches, stops, and keepers: Zinc-coated steel meeting
requirements of FS-RR-F-191/2.

6. Concrete: 2000 psi at 28 days.

DIVISION 3_- CONCRETE
Section 03300 Cast-in-Place Concrete

Concrete minimum strength: 3000 and 4000 psi at 28 days.
Reinforcing steel: ASTM A 615, deformed, Grade 60.
Nonshrink grout: Nonmetallic type.

Welded wire fabric: ASTM A 185.

Concrete forms: Wood, steel, or plywood.

Anchor bolts.

Floor topping: Self-leveling grout.

NoOh~wN=
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HNF-1 9.75, Rev. 1
DIVISION 5 - METALS
Section 05120 Structural Steel

Rolled steel shapes and plates: ASTM A 36, A 572, Grade 50.
Miscellaneous steel: ASTM A 36.

Crane rails: ASTM A 759, Structural Grade.

Bolts: ASTM A 325, A 490.

Welding: AWS D1.1.

hwh -

Section 05400 Cold-Formed Metal Framing

1. Structural studs and runners: ASTM C 955.
2. Joists and stringers: ASTM A 446.

Section 05500 Metal Fabrications

Roiled steel shapes, plates, and bars: ASTM A 36, A 572, Grade 50.
Steel pipe: ASTM A 53, Schedule 40.

Fasteners: Kwik-Bolt Il by Hilti.

Metal grating: FS RR-G-661, Type 1, Class 1, Material S, hot-dip
galvanized.

5. -Pipe railing.

BN

DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07150 Dampproofing

1. Trowel-type mastic asphaltic compound, below grade surfaces.
Section 07190 Vapor Retarders

1. Continuous plastic sheets, 6 mils.
Section 07200 Insulation

1. Exterior wall and ceilings: Glass fiber, blanket type, R-19 and R-30. Fire
Hazard Classification (FHC) 25/50.

Section 07600 Flashing and Sheet Metal

1. Galvanized metal flashings and trim, 24 gage (min).
2. Gutters/Downspouts.

E-3



HNF-1975, Rev. 1
Section 07700 Roof Specialties and Accessories

1. Prefabricated curbs for equipment hatches on roof.
2. Equipment Hatch, 10ft x 10ft (2 per building).

Section 07920 Sealants and Caulking
.1. Urethane self-leveling sealant, one part.
2. Polysulfide sealant, one part, with nonstaining primer.
3. Closed-cell polyethylene foam backer rod.
DIVISION 8 - ND WINDOW

Section 08100 Metal Doors and Frames

1. Doors: Hollow metal, flush-type with 18 gage face sheets, insulated door at
the Fire Riser Room. Insulated and fire rated door at the Electrical Room.

2. Frames: Pressed rﬁetal, 16 gage, fire rated at the Electrical Room.
Section 08331 Overhead Coiling Doors
1. Insulated-type, face mounted, electric power operated with motor drive.
Section 08710 Door Hardware
- 1. Panic hardware for exterior doors.
2. Lockset for miscellaneous doors.
3. Door closers, stops, holders, latch sets, thresholds, kick plates, an
weatherstripping. i
4. Fire rated hardware at the electrical room door.
DIVISION 9 - FINISHES
Section 09250 Gypsum Board
1. Gypsum board

a. 5/8inch, all interior walls where scheduled.
b. 5/8 inch, Type X where required for fire resistance rating.
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2. Metal ceiling joists and wall studs: 6 inch wide, loadbearing, galvanized at
interior and exterior walls.

Section 09900 Painting
1. Gypsum board walls: PDCA Architectural Specification Manual.
2. Metals: PDCA Architectural Specification Manual.
3. Concrete: PDCA Architectural Specification Manual.
DIVISION 10 - PECI LTIE
Section 10400 Identifying Devices
1. Door signage, nonilluminating.
Section 10522 Fire Extinguishers, Cabinets, and Accessories
» 1. Portable fire extinguisher with metal cabinet.
Section 10670 Storage Shelving
1. Metal storage shelving.
DIVISION 13 - SPECIAL CONSTRUCTION
Section 13120 Pre-Engineered Structures

1. Metal buildings: Clear-span structures, tapered rigid-frame beam and
column type.

2. Wall and roof systems: Preformed metal panels of vertical profile, and
accessory components.

3.  Wall and roof framing: Rough openmg frammg for doors, overhead coiling
doors, and other penetratlons

i Sec_tion 13440 lnstrumentation
1. Closed Circuit Television (CCTV)

a. Remote positioning device: Pan and tilt drive, weatherproof, 24 V 50/60
Hz, with scanner.
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HNF-1975, Rev. 1
b. Camera: Ys-inch high-resolution monochrome type with 120 VAC power
supply.
¢. Monitor: 15-inch monochrome type.
d. Switcher: Automatic (sequential), non-alarming type.
2. Beta/Gamma Radiation Monitoring System
a. In-line entry sampling head with cable: Eberline Model AMS40PT7.
b. Beta partlculate monitor with alarm relays: Eberline Model AMS-4.

¢. Regulated air pump - 2.0 cfm, 0.2 hp, 3 amps @ 115 VAC: Eberline
Model RAP-1.

DIVISION 15 - MECHANICAL.

Section 15300 Fire Protection

1. Dry pipe sprinkler system with standard trim per NFPA 13 for ordinary hazard
group 2 occupancy (4 systems).

2. Instailation and testing per NFPA 13.

3. High and low air pressure switches.

4. FM approved or UL listed equipment for fire protection services.
5. Supervised control vaive 40 ft or more from building.

6. Supervised reduce pressure backflow prevention assembly in heated
enclosure. ' :

Section 15500 Heating, Ventilating, and Air Conditioning

1. Unit air conditioner: Unit air conditioner shall be wall mounted, nominal
18,000 Btu/h capacity, 230/208 volt, single phase, 60 hz, 20 amp circuit.
Carrier "Sierra II'" model no. 51.

2. Exhaust fan/supply fan: Exhaust fans and supply fans shall be centrifugal,
upblast, double inlet, with structura! base and vibration isolators. Capacity
shall be 7000 cfm at 2.0 in.wc. static pressure. Cook 165-CA-DWDI 86 or
equal. Motor shall be 5 hp, 480 volt, 3 phase, 60 hz with integral starter.
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Air filters: Air filters shall be extended surface, bag style, nominal size
24"x24"x20" deep. Efficiency shall be 50% in accordance with ASHRAE 62-
76. Initial resistance shall not exceed 0.30 in.wc. at 500 fpm face velocity.
Each filter bank shall contain eight filters. Farr Hi-Flo 1ll mode! 6-50A20 or
equal.

Electric baseboard heaters: Electric baseboard heaters shall have bottom
air inlet and top outiet. Heaters shall be 208 volt, and capacity shall be 1 kW
for Fire Riser room, and 1.5 kW for Electrical room. Brasch model CCR or
equal.

Ductwork: Galvanized steel, in accordance with SMACNA duct construction
standards for rectangular industrial ducts. ’

16 - ELECTRICAL

Section 16400 Service and Distribution

1.

Panelboards (1ea) 480V, 3 phase, 600A, NEMA 12 enclosure
(4 ea) 480 V, 3 phase, 250A, NEMA 12 enclosure

Manholes (8 ea) 7' Square x 8' Deep

Enclosures - (Bea) 72" x 36" x 18" NEMA 12 free standing

enclosure with full back and side mounted panels
Mini PoWer Center (4 ea) 10 KVA, 480-120/240V

Lighting Fixtures (17 ea) Roadway'light, 480V, 400 W, LPS with 35'
metal poles, support arm and photo cell

(36 ea) High Bay Pendant Mount, 480 V, 400 W, metal
halide with quartz standby

(16 ea) Outdoor, wall mount, LPS, 120 V, 35 W with
photo cell

(8 ea) Fiuorescent, 4', Industrial, 120 V, 2 T-8 lamps

(20 ea) Incandescent, vapor tight, 120 V, 150 W
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Section 16721 Alarm and Detection System
1. Master fire alarm control panel with annunciator in three valve houses.

2. Valve tamper switches for the 4 PIV and two back flow prevention assembly
valves

3. Five low temperature switches (four in the riser room and one in the
backflow prevention assembly enclosure).

4. Designed, installed, and tested in accordance with NFPA 72.

5. RFAR box, furnished by the government but project needs to buy
replacement.
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February 10, 1998 . ) NHC-C-97-0005
: CO-98-TWRS-132

Mr. Kenneth C. Burgard

Numatec Hanford Corporation

P. O. Box 1300

Richland, Washington 898352-1300
" Dear Mr. Burgard:

LIFE CYCLE COST ANALYSIS FOR PROJECT W-465, IMMOBILIZED LOW ACTIVITY WASTE
INTERIM STORAGE FACILITY o

Response Requested By: N/A

Responds To: N/A

This letter transmits the Life Cycle Cost analysis (LCCA) report which has been informally approved by
Terry Carlson of your staff. We will include this report in the LCCA Appendix of the W-465 Conceptual
Design Report. . .

If you have any questions, please cail me at 376-3207.

Sincerely,

J.L RuuM’

Project Manager
JLR:sst

Attachment
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This life cycle cost analysis evaluates the most cost effective method of providiag ILAW
interim storage facilities. Two alternatives were selected for evaluation:

. Alternative 1, Modify the Grout Vaults
. Alternative 2, Remote-Handled Mixed Waste Disposal Vault
Each alternative has been applied evaluation criteria and a 3.5-year operation period.

The comparative present-value life cycle costs of the alternatives from the LCCA are shown
in the attached information.

The LCCA indicated that the Grout Vault alternative would be the most cost effective.

The Cost Data information sheets explain how the input to each aiternative was obtained.
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LIFE CYCLE COST DATA HNF-1975, Rev. 1

The National Institute of Standards and Technology (NIST) “Building Life Cycle Cost" (BLCC
ver. 4.5-97) program was used to determine life cycle costs for the alternatives.

BLCC 4.5-97 complies with NIST Handbook 138, Life-Cycle Costing Manual for the Federal
Energy Management Program. For projects not related to energy or water, BLCC 4.5-97
complies with OMB Circular A-94 {revised), “Guidelines and Discount Rates for Benefit-Cost
Analysis of Federal Programs”, October 29, 1992.

The input to each alternative is shown on the attached output sheets from the BLCC
program titled, “NIST BLCC: Input Data Listing”.

The attached output sheet from the BLCC program titled, “Comparative Present-Value Costs
of Alternative Projects” show the lowest life cycle cost among the alternatives considered.

Definitions:

Discount Rate - the interest rate used in calculating the present value of expected
yearly costs and benefits.

Present-Value Cost - each year’s expected yearly cost multiplied by it’s discount
factor then summed over all years of the planning period.

Base Date - the month and calendar year at which the study period begins.

Service Date - the month and calendar year when the building or systems/component
is expected to be put into service.

Study Period Length - the number of years over which the project-related costs are
to be evaluated. |

Initial Cost - the total installed cost of the component, unadjusted for price escalation
during the planning/construction period (if any).

Expected Life - the useful life of the component anticipated by the investor
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COST DATA FOR MODIFYING GROUT VAULTS HNF-1975, Rev. 1

Initial Cost $30,420,000
Operation and Maintenance Costs See Table 1
Fuel Costs

Electricity $0.046/kW
Fuel Use

Each Grout Vaults is ventilated with two 5 HP fans. Assume these fans operate 8760
hours per year = 65700 kW/yr. Assume fans on all vaults are running at start of
operations. ’

Replacements

No equipment is assumed to need replacement during the 3.5 year operating time of
the facilities.

Resale

No resale value was given to the vaults or equipment associated with the vaulits.

Notes:

The basis for the initial costs used in this alternative and how this cost varies from the cost
estimate from the Conceptual Design Report (CDR) for Immobilized Low-Activity Waste
Interim Storage Facility Project (Phase 1) Project W-465 is shown in Table 2. The initial cost
shown above is rounded up to the nearest ten thousand dollar figure.

The information on the number of crew members for operation shown in Table 1 was taken
from sketch ES-W465-L1 of Appendix K of the CDR.

The information for the number of support staff and their costs shown in Table 1 was taken

from Appendix A Table A-7 and Table A-8 of the Analysis of Alternatives for Immobilized
Low-Activity Waste Disposal, HNF-SD-TWR-AGA-004, Rev. O.. .
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COST DATA FOB REMOTE-HANDLED MIXED WASTE DISPOSAL VAULTS HNF-1975, Rev. 1

Initial Cost
" Modute 1 $46,500,000
Operation and Maintenance Costs See Table 1
Fuel Costs
Electricity $0.046/kW
Fuel Use

No operating ventilation system was installed in this concept.

Replacements

No equipment is assumed to need replacement during the 3.5 year operating time of
the facilities.

Resale

No resale value was given to vaults or equipment associated with the vaults.

Notes:

" The basis for the initial costs used in this alternative and how these costs vary from the
cost estimates from the Analysis of Alternatives for Immobilized Low-Activity Waste
Disposal, HNF-SD-TWR-AGA-004, Rev. 0 is shown in Table 2. The initial cost shown above
includes infrastructure cost and is.rounded up to the nearest ten thousand dollar figure.

The information for the number of support staff and their costs shown in Table 1 was taken
from Appendix A Table A-7 and Table A-8 of the AGA.

The information on the number of crew members for operation shown in Table 1 was taken
from sketch ES-W465-L1 of Appendix K of the Conceptual Design Report (CDR) for
Immobilized Low-Activity Waste Interim Storage Facility Project (Phase 1) Project W-465.



Table 1 Operation and Maintenance Costs

HNF-1975, Rev. 1

Project
| No.of Days/ | Project Cost - | Duration- :
Description Members | Hrs/Day $/Hr | Week $Year Months Cost to Project
Crew# 1 7 7.5 $55.89 5 $762,312 42 $2,668,091
Crew#2 7 7.5 $55.89 5 $762,312 42 $2,668,091
Crew#3 7 7.5 $55.89 5 $762,312 42 $2,668,091
Crew#4 7 7.5 $55.89 5 $762,312 42 $2,668,091
Total $3,049,247 |Total $10,672,363
e
Man | Project Cost- | Duration-
Description FTE $/MHr Months | Hours $/Year Months -Cost to Project
Manager 4 $71.35 12 7400 | $2,111,960.00 42 $7,391,860.00
Engineer 4.5 $71.35 12 8325 | $2,672,949.38 42 $9,355,322.81
Professional 4 571.35 12 7400 | $2,111,960.00 42 $7,391,860.00
Technicians 3.5 $55.81 12 6475 | $1,264,794.13 42 $4,426,779.44
Clerks 1.5 $33.51 12 2775 | $139,485.38 42 $488,198.81
Crafts 2 $55.89 12 3700 | $413,586.00 42 $1,447,551.00
Total | $8,714,734.88 |Total $30,501,572.08




HNF-1975, Rev. 1
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alue Costs of Alternative Projects

Comparative Present-V
der of Initial Cost, * = Lowest Lce)

(Shown in Ascending Or

Project rce Initial Life Cycle
Alternative Filename Cost (PV) cost (PV)
Grout Vaults GROUT $30,420,000 $65,971,960%
RHMW Fac RHMW $46,500,000 $82,014,144
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******************************************************************************

* NIST BLCC: INPUT DATA LISTTING (ver. 4.5-97 ) *
B e T T s L T2 T T X T T R L L A L LAl bbb i hdb bbbl ol i)

FILE NAME: GROUT .

FILE LAST MODIFIED ON 12-01-1997/15:50:15

PROJECT NAME: ILAW Interim Storage Facility W-465

PROJECT ALTERNATIVE: Grout Vaults |

COMMENT: Modify Grout Vaults -~ Phase 1 |
|

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Projects subject to OMB A-94

BASE DATE FOR LCC ANALYSIS: APR 1997 .

STUDY PERIOD: 3 YEARS, 6 MONTHS

'SERVICE DATE: APR 1997

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 7.0% 4
Mid-year discounting convention

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR §) 30420000
EXPECTED ASSET LIFE (YRS/MTHS) 50/0
RESALE VALUE FACTOR 0.00%
AVG PRICE ESC RATE(SERVICE PD.) 0.00%

NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 0
ESCALATION RATE FOR OM&R: 0.00%

NON-AN RECURRING OM&R COSTS (YRS/MTHS FROM SERVICE DATE; COST IN BASE YEAR $)
¥/M  COST:

1/0 %3049247

1/0 $8714734

2/0 %3049247

2/0 %8714734

3/0 $3049247

3/0 %8714734

3/6 %1524624 ,

3/6 %4357367

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 1

DOE energy price escalation rates filename: ENCOST7A
DOE region (state code): 4 (WA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

(3)
. ENERGY TYPE: Electricity
BASE ANNUAL CONSUMPTION: 262800

H-9




******************************************************************************

* NIST BLCC: INPUT DATA LISTING (ver. 4.5-97) *
B T T £ T2 T TR LRt T TR LR 2L L LS SRR A At bt d bbb bbb bbb

FILE NAME: RHMW

FILE LAST MODIFIED ON 01-27-1998/08:12:19

PROJECT NAME: ILAW Interim Storage Facility W-465

PROJECT ALTERNATIVE: RHMW Fac

COMMENT: Remote Handled Mixed Waste Disposal Facility Ph 1

GENERAL DATA:

ANALYSIS TYPE: Federal Analysis--Projects Subject to OMB A-94

BASE DATE FOR LCC ANALYSIS: APR 1997

STUDY PERIOD: 3 YEARS, 6 MONTHS

SERVICE DATE: APR 1997

DISCOUNT AND INTEREST RATES ARE Real (exclusive of general inflation)
DISCOUNT RATE: 7.0%

Mid-year discounting convention

Escalation rates do not include general inflation

CAPITAL ASSET COST DATA:

INITIAL COST (BASE YEAR $) 46500000
EXPECTED ASSET LIFE (YRS/MTHS) 50/0
RESALE VALUE FACTOR 0.00%
AVG PRICE ESC RATE(SERVICE PD.) 0.00%
NUMBER OF REPLACEMENTS 0

NO REPLACEMENTS

OPERATING, MAINTENANCE, AND REPAIR COST DATA:

ANNUAL RECUR OM&R COST ($): 0
ESCALATION RATE FOR OM&R: 0.00%

NON-AN RECURRING OM&R COSTS (YRS/MTHS FROM SERVICE DATE; COST IN BASE YEAR $):
¥/M  COST

1/0 $3049247

1/0 $8714734

2/0 %3049247

2/0 $8714734

3/0 %$3049247

3/0 %8714734

3/6 %1524624

3/6 $4357367

ENERGY-RELATED DATA:

NUMBER OF ENERGY TYPES = 1

DOE energy price escalation rates filename: ENCOST7A

DOE region (state code): 4 (WA)

DOE rate schedule type: Industrial

Underlying gen. inflation rate used with DOE rates: 0.00%

(2)

ENERGY TYPE: Electricity
BASE ANNUAL CONSUMPTION: 0
UNITS: kWh
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UNITS: kvwh
PRICE PER UNIT ($): 0.046
ANNUAL DEMAND CHARGE ($): 0.00
ESCALATION RATE METHOD: DOE rates
1997 0.53
1998 0.99
1999 -1.11
2000 -1.19
2001 -0.87
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HNF-1975, Kev.

F Fluor Daniel Hanford, Inc. Plant Forces Work Review No. Date Page
1] P.0. Box 1000, Richland, WA 99352-1000 .
H PLANT FORCES WORK REVIEW FDH-263-97 11/21/97 1ot 5
Title ’ JCS Work Pkg or Area 8idg. No.
) . Project No.
ILAW INTERIM STORAGE FACILITY W-465 200E 218-E-16
Estimated Cost of Work: .
*1.  Procured Material/Equipment . . . . . @ et e e e e e e e e e fe e e $ 7.M
: *2. Materials/Equipment Purchased for Shop Fabrication . . . . . . f e e b e e e e $ 0
Q *3.  Job-Site Material . . . . o o v s o e e s e oo a e e e e e e e e e e $ i.M
u .
£ 4 Shop Labor v v ¢ 4 v o v o v 0o oo S $ 0
3 5.  Jdob-Site Labor . . . . . . R e e $ 13.2M
g 6. Other Costs (design, field inspection, and contingency allowance) . . . « « ¢« . « $ 7.0M
7.  General Overhead (Labor Only) . . « + + o ¢ o v o ¢ o & P A T $ 2.8M
*Include estimated fair value of material or equipment acquired on site Total Job I $ 31.0M
Requester's Name and Phone Ko. William W. Pickett. 372-1151 pate 11/11/97
L
Re\_/iewed By:
; Area Work Review Agent John E. Allison ’ Date 11/720/97
H —
Company Work Review Agent  Gary Maxwell ‘pate 12/9/97
I
The following determination has been made regarding spplicability of the Davis-Bacon Act, as amended, to the work
) described above: ) .
) Applicable Not Applicable . L. X L .
E XX] chairman Original signed by Dominic Sansotta 12111797
Construction Plant Forces RL-Labor Standards Board | Date

“pescription of Work®

Briefly state the reason for this work activity:

This project will provide the transporters and modify a facility for the interim
storage of the Immobilized Low-Activity Waste (ILAW) produced by DOE's private vendor .

Job _summary: -

Project W-465 will require the procurement/fabrication/certification of a transporter
and the modification of four existing grout vaults for ILAW storage/disposal.
Modifications include removal of existing vault roofs, placement of four new enclosure
buildings, and installation of four gantry cranes.

Discuss all programmatic or sically associated work planned, underway, or recently completed in the work area:

No programmatic or physically associated work is planned, underway, or recently
completed in the work area. o .

Describe_entire work scope. Fully describe comptete job scope using a stepped work flow format. Describe and estimate

the cost of labor and material on foundations, structures, utility systems, or other construction type activity. Provide
sketches or measurements for all work:

See sketches in attachment A.

1) Capital Procurements: ) : .
- Four 15 ton gantry cranes with a 50" span, 45" 1ift height. and Closed Circuit
TV dedicated cameras.
- Z\gooegoghp tractors and transport vehicles with a gross weight limitation of
. g.

A-6400-018 (10/96) GEFO70
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F Fluor Danie!l Hanford, inc. Plant Forces Work Review No. Page

b AN R e e S e FDH-263-97 2 ot 5

2) Excavate approximately 14,600 CY of fill from around each existing vault.

3) Remove 5,364 CY of aspha]t from the top and ends of each vault to expese thirty
two vault cover blocks- for removal.

4) Lay approximately 1,800 LF of new asphalt paved roadway. build new shielding berm
from 11,000 CY of i1l material,.and install 2,250LF of new fence.

- 5) Install 2.720 LF of new concrete footings.

6) Install 2.010 LF of 12" PVC pipe for a water line to support the fire system.

7) Exténd existing vault end and side walls 6" with 767 CY of additional concrete.

8) Pour 1,620 CY of new concrete for a new slab and truck apron in ffont of vaults.

9) Erect four 200'1g x 70'w metal pre-engineered vault enclosure bu11d1ngs with a 20°
eave he1ght The structure consists of rigid frames spaced on 20 eenters.

10) »Excavate 2.100 LF of trenching and install PVC conduit with #8 & #10 THHN wire.

11) Install seventeen manholes (hot boxes) and seventeen steel street lights.

12) Install four 1) ton wall mounted Air Conditioning units.

13) Install four 1 KW heaters and four 14 Kw'heaters.

14) Install four 7,000 cfm, 5 HP exhaust units.

15) Install 5,100° x %" EMT w/ #10 THHN conductors.

16) Install thirty -six 400 watt metal halide Tight fixtures. v

17) Stabilize disturbed construction areas with hydro seed and crushed gravel.

A-6400-018 (10/96) GEFO070
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Plant Forces Work Review No.

(TN

i

Page

F Fluor Daniel Hanford, Inc.
x 1000, Richland, WA 99352-1000

[
PLANT FORCES ‘WORK REVIEW Continued

FOH-263-97

3ot 5

A-6400-018 (10/96) GEFO70

SKETCHES ON FILE IN THE DAVIS-BACON OFFICE -
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F Ftuor Daniel Hanford, Inc. Plant Forces Work Review No. Page
o P.0. Box 1000, Richland, WA 99352-1000
H PLANT FORCES WORK REVIEW Continued FDH-263-97 4 of 5

SKETCHES ON FILE IN THE DAVIS-BACON OFFICE

A-6400-018 (10/96) GEFO70
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Plant Forces Work Review No.

HNF-1Y/5, Kev.~
Page

F - Fluor paniet Hanford, Inc.
x 1000, Richland, WA 99352-1000

>
PLANT FORCES 'WORK REVIEW Continued

FDH-263-97

50f 5

SKETCHES ON FILE IN THE DAVIS-BACON OFFICE

- A-6400-018 (10/96) GEFO70

J-5



HNF-1975, Rev. 1




o
§ HNF-1975, Rev. 1

FLUOR DANIEL NORTHWEST, INC.

P. O. Box 1050
1100 Jodwin
Richland, Washington 99352-1050

December 2, 1997 NHC-C-97-0005
CO-98-TWRS-066

Mr. K. C. Burgard

Numatec Hanford Corporation

P.O. Box 1300

Richland, Washington 99352-1300

Dear Mr. Burgard:

COMPLETION OF W-465 CONCEPTUAL DESIGN REVIEW LEVEL, COMPLIANCE MATRIX
Response Requested By: N/A

Responds To: N/A

This letter transmits the completion of the Design Review Documentation compliance matrix (see
attached). The attachment includes a preamble which identified exclusions, recommendations, and
explanations which focus on the need to revisit this matrix during definitive design.

If you have any questions, please contact me at 376-9871 or J. L. Ruud at 376-3207.

Sincerely,

G st

J. L. Henderson

Project Manager

JHL:JLR:dfm

Attachments (2)
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CORRESPONDENCE DISTRIBUTION COVERSHEET

Author Addressee Correspondence

J. L. Ruud K. C. Burgard CO-98-TWRS-066

Subject: COMPLETION OF W-465 CONCEPTUAL DESIGN REVIEW LEVEL COMPLIANCE MATRIX

INTERNAL DISTRIBUTION
Name Location wiatt

K. J. Dempsey G3-12
J. L. Henderson G3-14 X
J. L. Ruud : G3-14 X
J. W. Viita B4-57 X
NHC Project Files B4-57 X

KEH 1129.00 (07/89) KEFO57

K-2



HNF-1975, Rev. 1
Comp]iance'Matrix - Project W-465

Discipline Check Review

(Note: Reviewed for cons1stency, accuracy and 1dent1f1cat1on of
necessary waivers.)

Wil et (e

M. A. Haq, Civil/Structural

a A

C. D. Eggen, Fire Protection

P. D. Rice, HVAC

M. L. Alexander. Electrical

Rl fllsece

J. R. Collins. Mechanical W. D, Lindholm, Architecture

ey amy,

T. C. Oten, TWRS Division Eng. Mgr.

R. L. Newe]], Environmental
(For consistency with TWRS
compliance matrix)

Jot s

J. L. Ruud, Project Manager

(For' overall. consistency)

K-3



HNF-1975, Rev.

-

Preamble to Project W-465 Engineer/Constructor Requirements Matrix

The attached Project W-465 Engineer/Constructor Requirements Matrix lists the various
requirements imposed on Project W-465 through written direction from Numatec Hanford
Company (NHC). These requirements include specific citations from the Code of Federal
Regulations (CFR); United States Code (USC); Washington Administrative Code (WAC); U.S.
Department of Energy (DOE) orders, directives, and standards; national codes and standards; and
site-specific documents. The matrix identifies those requirements that directly apply to the
FDNW work scope (i.e., engineer-constructor [E-C] work), as opposed to those requirements
that are primarily the responsibility of the operating contractor (OC).

The following documents were reviewed for applicable requirements: 1) the Project W-465
Design Requirements Document (DRD)/Functional Design Criteria (FDC); 2) the site-wide
Standards/Requirements Identification Document (SRID); 3) the tank farm-specific SRID; and 4)
the Fluor Daniel Hanford (FDH) contract. The contract does not directly apply because the SRID
requirements take precedence. The contract was included for overlay purposes only and for the
identification of potential requirements/opportunities not covered elsewhere. Where appropriate,
the matrix identifies existing FDNW implementing practices and waivers to specific requirements
that either already exist or need to be obtained (to account for discrepancies in requirements from
£WO O more sources).

As complete as the attached matrix is, it is important to note sources of potential requirements
that are not listed because they were not identified as applicable in the controlling documents. The
following represent further opportunities for the customer to pinpoint the design, construction,
and operating requirements for Project W-465: .

- Safety Analysis Review (SAR) document.

- Basis of Interim Operations (BIO) document.

- Lockhead Martin Hanford (LMH) and Numatec Hanford Company (NHC) procedures.

- Lessons learned, commitments to audits, assessments, etc.

- ‘Washington State Department of Ecology (WDOE) permits and other regulatory
agreements (e.g., Hanford Site Air Operating Permit (AOP), Resource Conservation and
Recovery Act [RCRA] Part B Permit for dangerous waste management, Tri-Party
Agreement [TPA]).

In addition, DOE Order 6430.1A contains approximately 2,500 "shall" statements and 10 to 14
thousand reference documents. FDNW was not budgeted to do a detailed matrix on the full
applicability of this order to Project W-465. The degree of compliance to DOE Order 6430.1A
for E-C scope will be determined based upon a FDNW 6430.1A checklist that will be filled out
during definitive design and approved by the customer. However without a detailed review of
6430.1A requirements, the project may be faced with conflicting requirements. For example, the
DRD/FDC invokes all of DOE Order 6430.1A, while the SRIDs reduce its applicability.
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Several other issues need to be addressed as they related to the attached Project W-465
requirements matrix. Many of the documents reviewed are outdated and, as such, still mandate
outdated requirements and canceled or superseded DOE orders. FDNW is aware that there is an
agreement between FDH and the other prime contractors that apparently allows for the automatic
usage of the most recent version/revision of DOE orders. However, no such agreement exists
with FDNW, and L. MH and NHC need to provide the appropriate direction down the contractor
chain if the intent is for FDNW to automatically adopt the most recent requirements. Otherwise,
FDNW cannot on its own initiative delete superseded or canceled orders from the DRD/FDC and
SRIDS and automatically replace these with the most recent editions. If the intent is for FDNW
to comply with all orders and requirements referenced in the DRD/FDC and SRIDs (even those
that have been canceled or superseded), then FDNW needs to be funded to maintain a project
fibrary to ensure the availability of requirements that may otherwise not be available. Currently,
FDNW does not have access to all of the obsolete standards that are being imposed. The

. customer will have to provide copies to FDNW for use in the project library.

There is also an additional consideration related to the apparent mandated use of Project B-714
criteria on this job. This may impose certain criteria and requirements on Project W-465 that
otherwise would not apply. As design progresses, other criteria may be imposed on the job
through mandatory reliance on Project B-714 criteria. As yet, FDNW has not been assigned the
responsibility of evaluating the existing documents of Project B-714 to determine which ones to
use on Project W-465.

FDNW has identified requirements based upon written direction from its customer. However, in
past discussion with various lawyers, there is some confusion associated with the use of code of
federal regulations (CFRs), public laws, Washington Administrative Code (WAC) requirements,
and executive orders (EOs). These requirements are almost always applicable to DOE, are "self-
deleting”, and to an unknown degree, require some form of passage to the contractor ("self-
deleting" means that they are either applicable or not applicable). An E-C contractor like FDNW
can only deal with those requirements specifically spelled out in its contract, DRD/FDC, SRIDS,
etc.

In developing this requirements matrix, FDNW complied with a statement contained in the
contract (NHC-C-97-0005) which says that "upon approval of an SRID, that set of requirements
(i.e., from the SRIDs) is the applicable directive/requirements set applicable to a facility, work
activity, or project and supersedes this list (i.e., those in the contract) of applicable directives."
This leaves many CFRs, WAC standards, public laws, EOs, and DOE orders that potentially apply
to the project W-465 scope of work, but since they were not included on the SRIDS, are not
listed as applicable requirements on this requirements matrix. For example, WAC 51.30 mandates
full compliance with the Uniform Building Code (UBC); 48 CFR 10X and 48 CFR 970 contain
requirements to be used in contracts providing for contractor management of a DOE-owned or
DOE controlled facilities; EO 12902 provides requirements for energy efficiency and water
conservation at Federal facilities; and DOE Order 420.1 imposes new seismic criteria. In

addition, the new FINF series of Hanford site procedures are not listed as applicable requirements
even though they potentially impose many new requirements affecting design. For example,
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HNF-PRO-097 replaces Standard GC-LOAD-01 and DOE-RL-HPS-SDC-4.1 in providing
standard design load criteria. However, before this new standard can be applied it needs to be
evaluated for design criteria variations because it is significantly different from the standards it
replaces. Also, SDC-1.3, the site's drawing standard, has been replaced by HNF-PRO-709

through 713.

Finally, although many of the requirements on the matrix have been identified as being part of the
E-C scope of work, this presupposes that appropriate funding will be provided by the OC, as
appropriate.
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1.0

Waivers

6430.1A
a.,

b

HNF-1975, Rev. 1

Requirements Matrix Backup
Project W-465

Waiver exists for use of butterfly valves in fire protection systems.

SAR exemption exists for fire protection sytems.

Waiver exists for DBE water sytstems.

Additionally, waivers exist for the following sections of 6430.1A:

1300-3.4.1
1300-3.4.2
1660-1

1600-2

1660-95.05

1660-99.0.1

1660-99.02

1660-99.03

. 1660-99.04

Equipment Environmental Considerations: General
Environmental Qualification of Equipment (first paragraph)
Special Systems: General (last sentence, first paragraph)

Emergency Power Systems (first, second, fourth, and sixth
paragraphs)

Test and Calibration

Safety Class (Emergency) Electrical Systems (first, second, third,
fourth, sixth, seventh, and eighth paragraphs)

Protection System and Instrumentation and Controls (first, sixth,
seventh, eighth, and tenth)

Qualification

Separation and Physical Protection (first and second paragraphs)
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2.0

Applicable Requirements
10 CFR 835

Part 101 (a)

Part 202 (a)

Part 204 (a) (b)
Part 205 (a)

Part 206 (a) (b) (c)
Part 207

Part 208

Part 402 (2) (c)
Part 501 (a) (b) (¢) (d)
Part 701 (a)

Part 702 ()

Part 704 (2) (b)
Part 801 (b) (d)
Part 901 (a) (b)
Part 902

Part 1001 (2) (b)
Part 1003 (a)

Part 1301 (d) ()
Part 1302 (d) (¢)

29 CFR 1926

Parts 20-35
Parts 50-65

Part 150 (A) (2), (), (4)
Parts 200-201

Parts 250-252

Parts 300-307

Parts 350-354

Parts 403-441

Parts 451-453

Part 500

Parts 550-556

Parts 600-604

Parts 651-652

Parts 701-706

Parts 750-752

Parts 950-959

Parts 1000-1003

Parts 1051-1060

K-38
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Parts 1102-1148

DOE 5480.7A

Section 5.a,b,¢,d,e,f, g, h

Section 9.a.(3)

Section 9.b (1), (3), (4, (6), (10), (11), (12), (25), (17)

Section 9.c.(1)

Section 630 (2), (3), (4), (5) (8), (9)

Section 640 (2) (0), (3) (a), (0), (d), (&), (), (), (4) @), (), (0), (), (e), (), (5) (¢)

DOE 5480.24

Section 040 (3)

Section 060 (1)

Section 075 (11)

Section 080 (1), (8), (10)

DOE 5820.2A

Chapter I, Section 3.b (3) (b), (d)
Chapter II, Section 3.a (1), (2)
Chapter III, Section 3.d.(1)
Chapter I, Section 3.a.(5) (c), (d)
Chapter HI, Section 3.b (3) (b) (d)

DOE/EH 0256T

Chapter 1, Part 2, Article 125.5, 125.10

Chapter 2, Part 1, Article 213.5, 215.1

Chapter 2, Part 2, Article 222.2, 222.6, 222.7,

Chapter 3, Part 1, Article 311, 312.2, 312.4, 312.5,314.1, 314.2, 314.3, 314.4, 314.6,
315.1

Chapter 3, Part 2, Article 322.7, 324.1, 324.2, 324.3, 324.4, 324.5, 325.1, 325.2, 325.3
325.4,325.5,,325.6,325.7,325.8

Chapter 3, Part 3, Article 334.3, 334.4, 337.1, 337.2,337.3, 337.4338.1, 338.2, 338.3,
338.4,338.5, 338.7,

Chapter 3, Part 4, Article 341.1, 342.2, 342.3, 342.4, 342.5, 342.6, 342.7, 342.8, 342.10,
342.11, 343.3, 343.4, 345.1, 345.3, 345.4, 348 .2, 348.7

Chapter 3, Part 7, Article 372.1, 372.2

Chapter 4, Part 1, Article 414.1, 412.2, 414.8, 419.9, 414.10, 414.11

>
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Chapter 4, Part 2, Article 422.4

Chapter 4, Part 3, Article 431.1, 431.2, 431.4
Chapter 4, Part 6, Article 462.6

Chapter 5, Part 4, Article 541.2, 542.1, 542.2, 542.3
Chapter 6, Part 5, Article 654.3

Chapter 6, Part 6, Article 521.6

Chapter 7, Part 2, Article 725.3, 725.5

WAC 173-303

Section 070 (2) (), (b), (3), (5), (6)
Section 081 (3), (4)

Section 082 (1), (3), (4)
Section 090 (5), (6), (7), (8)
Section 100 (3), (5), (6)
Section 104 (2)

Section 120 (1), (2), (3), (4)
Section 140 (b)

Section 145 (1), (2), (3) (FDNW notifies OC -- OC notifies regulators)
Section 150 (1), (3)

Section 160 (1), (2)

Section 161

Section 170 (1), (3)

Section 200 (1)

Section 210 (4), (5), (6)
Section 283 (3)

Section 330 (1), (2)

Section 340 (1), (2)

Section 380 (1), (2), (3) ()
Section 395 (1) (a), (b), (3), (6)
Section 515 (1) (b), (c), (d)

WAC 173-360

Section 110 (9)

Section 120, Appendix B

Section 130 (2) (2)

Section 200 (1), (3), (5), (7)

Section 300

Section 305 (1) (b), (2) (b), (3) (a) (b)
Section 323

Section 335

Section 340 (1)
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Section 345 (1), (6) (f) (v), (6) (g) (i), (6) (h), (6) G)
Section 350 (1), (2) (a)
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@ . Waste Management Federal Services, inc.
Northwest Operations Phone 509.378.7055
P. O. Box 650 Fax  509.372.1435 .
Richland, WA 99352 . -
July 21, 1997 . WMNW-9756121

Mr. C. A. Petersen

Numatec Hanford Corporation H5-27

Post Office Box 1300 ]

Richland, Washington 99352-1300

Dear Mr. Petersen:

© TRANSMITTAL OF PACKAGING REPORTS FOR IMMOBILIZED LOW-ACTIVITY WASTE TRANSPORT

-In accordance with the agreed scope of wofk, dated June 3, 1997 (P97-216), the
following reports are attached:

1. "Onsite Transportation Safety Requirements for ILAW"
2. "Pré]iminary Shielding Requirements for the ILAW Transportation
Package."
Please contact me or A. V. Savino if we can provide further assistance.
Very truly yours,
J. G. Field, Manager
Packaging Engineering
acp

Attachments 2

Pented on Recycled Paper L- 1
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ONSITE TRANSPORTATION
SAFETY REQUIREMENTS FOR ILAW

JULY 21,1997

- WASTE MANAGEMENT FEDERAL SERVICES, INC,
- ."NORTHWEST OPERATIONS

- Preparer: J. E.Mercado ﬁ’ 4 /v[_adé
Section Chief: P. C. Ferrell Z . ZjM

L2
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ONSITE TRANSPORTATION.SAFETY REQUIREMENTS FOR ILAW

J.E.Mercado  July21,1997

1.0 INTRODUCTION

This report describes the Hanford Site transportation safety requirements applicable to the
transfer of Immobilized Low-Activity Waste (ILAW) and provides guidance on how these
requirements can be met. ILAW will be produced by the privatized Tank Waste Remediation
System treatment contractors in the form of glass monoliths, glass marbles, or glass cullet. The
ILAW will be loaded into a waste package and then into a shipping container. The shipping

container is intended for reuse while the waste package is disposable and will contain the ILAW
durmg storage .

2.0 SUMMARY OF ONSITE TRANSPORTATION SAFETY PROGR.AM REQUIREMENTS

Packagin'g systems for radioactive material are intended to provide three critical
functions: containment, shielding, and assurance of subcriticality. Onsite packaging systems are
designed and operated in accordance with criteria established to support these functions. The
authorizing document for use of onsite packaging systems containing significant quantities of
radioactive material is the onsite Safety Analysis Report for Packaging (SARP). This document
describes the packaging system, the approved payload, and the operating procedures as well as
documenting the analyses that are performed to demonstratc the safety and performance of the
packaging system.

-Radiation levels on the exterior of onsite packaging systems should meet the same criteria
that apply to offsite packaging systems. However, as specifically approved in the applicable
packaging safety documentation (SARP), higher authorized radiation levels may be specified
based on the Hanford Site Radiological Control Manual in accordance with ALARA and
operational considerations.

Contamination levels on the exterior of the packaging should meet the same acceptance
criteria that apply to offsite packaging including levels based on ALARA, operational
considerations and those approved in the applicable SARP.

Criticality control acceptance criteria are generally the same as those applicable to offsite
packaging systems, except that modifications can be made to account for normal onsite
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transportation and credible onsite transportation accidents.

The criteria for containment are based on the principle that the radioactive contents shall
be retained during normal onsite transportation as specified, evaluated, and approved in the
applicable SARP. Evaluation criteria shall be in accordance with “Report on Equivalent Safety
for Transportation of Radioactive Materials”, WHC-SD-TP-RPT-001. Radioactive material .
contents shall be retained during accidents, as evaluated in dose consequence analyses in the
SARP as follows: '

1. For onsite transportation accidents which have predicted annual release frequencies of
greater than one in a thousand, predicted doses due to loss of contents shall not exceed 200 mrem
to any onsite individual or 10 mrem to any offsite individual.

2. For onsite transportation accidents which have predicted annual frequencies of between
one in a million and one in a thousand, predicted doses due to loss of contents shall not exceed
5000 mrem to any onsite individual or 500 mrem to any offsite individual.

3. For onsite transportation accidents which have indeterminate annual release frequencies,
predicted doses due to loss of contents shall not exceed 200 mrem to any onsite individual or 10 -
mrem to any offsite individual,

4. For accidents which have predicted annual release frequencies between one in a million
and one in ten million, predicted doses due to loss of contents shall not exceed 25 rem to any
- offsite individual.

As the safety class system and related requirements (originally implemented via the
Safety Analysis Manual, (WHC-CM-4-46)) apply solely to the design, specification,
construction, and operation of facilities, the onsite transportation safety program was developed .
and documented in Hazardous Material Packaging and Shipping (WHC-CM-2-14). A graded
system based on the hazard of the payload being shipped has been developed for onsite
packaging systems that establishes an approach analogous to and compatible with the facxhty
safety classification system and offsite transportation regulations. The graded approach is
intended to provide flexibility and economy in developing a packaging system for radioactive
materials.

Two designators determine the packaging system requirements for a proposed payload:
the Transportation Hazard Indicator (THI) and the Quality Level (QL).

The THI is assigned to designate the relative safety significance of the onsite packaging
system. This indicator is assigned based on the hazard of the authorized contents of the
packaging system.

The definitions of requirements for each THI are documented in WHC-CM-2-14. In

L4
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summary, THI-1 represents the highest level of hazard from the contents. A packaging system
assigned this level transports material that has the potential of causing a dose consequence to an
individual in excess of 25 rem at the Hanford Site boundary if fully released. THI-4 is the lowest
hazard level. A THI-4 packaging system transports material that has the potential of causing a .
dose consequence to an individual of less than 0.01 rem at the Hanford site boundary or less than

0.2 rem within the site, if fully released.

Four quality levels (QL) correspond to each THI. These quality levels determine the
Quality Assurance (QA) requirements based on the importance to safety of the component or
activity. Within each quality level are subsets for different levels of packaging components.

In general, the higher the potentxal hazard of the packaging contents, the stricter t.he
requirements for the packaging system design, testing, and fabrication. -

3.0 GUIDANCE ON MEETING THE APPLICABLE ONSITE PACKAGING
REQUIREMENTS FOR THE ILAW PACKAGING SYSTEM

The primary requirements that apply to the ILAW packaging system are the shxéldmg and
the containment criteria. Due to the restrictions on the waste stream, it is assumed that the ILAW
will be fissile-excepted, containing minimal quantities of fissile isotopes.

For the purposés of transportation, the packaging system consists of the waste package
used in combination with the shipping container. If the waste package is designed as a sealed -
system, providing containment under shipping conditions, then it is possible that the shipping
container will not be required to provide containment. This option depends on containment
performance of the waste package and the contents under accident conditions and normal
transport conditions, If the waste package provides the containment boundary, then the design of
the final closure is critical to ensure that the system performs its function adequately. As
discussed in Section 2.0, the containment boundary must prevent the release of material to the -
extent which will preclude the potential dose consequence from exceeding the applicable limit
with respect to the corresponding annual accident rate. The release fractions applied to the
ILAW payload in transportation accident scenarios are derived in a manner consistent with that
used for the Preliminary Safety Evaluation.

In order to maintain dose rates at the required levels with respect to transportation
requirements and ALARA, the packaging system may be required to provide shielding (see
shielding report). Any supplementary shielding must be provided as part of the shipping
container in order to maintain the waste packages at a reasonable weight and cost. It may be
possible to design and operate a shipping container that has no lid, provided that the lack of
shielding above the waste packages does not result in excessive doses to the operators and the
waste package provides containment, as discussed above. Provisions to tie down the package
over and above the requirements of the DOT regulations (49 CFR 173) to prevent the waste
package from being ejected from an open top shipping container under normal conditions will

L-5




SHN TUL v, ATy,

_ probably be required.

Another option to consider is to design a trailer integrated with the shipping container. If
there is no operational need to remove the shipping containers from the transport trailer, then this
approach may be recommended because it could be less expensive to build one or two
specialized trailers than several shipping containers with high strength tiedown systems. Also,
the structural integrity of the trailer can be used in the safety analyses.

In principle, the requirements discussed in this report apply strictly to transportation
operations (i.e., transportation of radioactive materials between onsite facilities). Facility safety
requirements apply to facility operations, including the transfer of radioactive materials from one
location to another within the facility. For the initial phases of the operation during which the
grout vaults are the destination for the ILAW waste packages, it is possible that the movement of
the packages could be considered a facility operation. However, the requirements that apply to
onsite packagings for transportation are fundamental safety requirements that would be
applicable in a facility Safety Analysis Report (SAR). Site facility SARs rely heavily on the

- SARPs to demonstrate the safety of transportation operations. Furthermore, once the capacity of
-the grout vaults is exceeded, then the transportation of the ILAW to another facxhty wﬂl be
requxred

4.0 RECOMMENDATIONS

In order to initiate shipping container design, the followmg steps should be taken to
establish the design criteria.

1. Define a bounding payload.

2. Perform a Transportation Hazard Indicator (THI) evaluation to determine the relative
hazard of the package. .

3. Perform a preliminary radiological risk evaluation.

4. Identify operational requirements and facility interfaces to determine handling

requirements for the packaging system.

5. Prepare a Packaging Design Criteria document to identify the appliéable criteria for the
design and performance of the packaging systems.

L-6




© HNE-1870, kev, 1

PRELIMINARY SHIELDING REQUIREMENTS FOR
THE ILAW TRANSPORTATION PACKAGE

JULY 21,1997

WASTE MANAGEMENT FEDERAL SERVICES, INC,,
NORTHWEST OPERATIONS

Preparer: A. V. Savino A&/éw——»

o
Checker: J.G.McFadden ( aév_a

Section Chief: J. G. McFadden Y e
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PRELTMINARY SHIELDING REQUIREMENTS FOR THE ILAW
TRANSPORTATION PACKAGE

A. V. Savino
July 21, 1997

1.0 INTRODUCTION

This report documents a preliminary shielding evaluation performed for the
Immobilized Low-Activity Waste (ILAW) transportation package. The evaluation
identifies the shielding required for safe transport of the ILAW. The ILAW will contain
radioactive contamination which has been immobilized, or solidified, in the form of a glass
monolith, glass marbles, or glass cullets. The waste will first be placed in a waste
package, which will then be loaded into a shipping container. A maximum of two shipping
containers will be loaded on the transportation vehicle. The shipping container will be
transported from the Tank Waste Remediation System treatment contractor’s facility on
the Hanford Site to the Grout facility. At the Grout facility, the waste package will be
removed from the shipping container and placed into the vaults. The waste package is
disposable and the shipping container is intended to be reused.

2.0 SOURCE TERM

This study assumes that the ILAW contains primarily cesxum contammatlon
although analyses indicate that ***Eu and very small amounts of *Co may also be present.
The césium is in the form of *’Cs (T1,= 30.17 yr) and is assumed to be homogeneously
mixed throughout the volume of the ILAW. The primary shiclding hazard from B1Cs is
the 0.662 MeV gamma ray emitted by **™Ba, which is a daughter product of *’Cs. The
impact of the presence of **Eu and ®Co is discussed in Section 5.0.

3.0 SHIELDING EVALUATION CRITERIA

Onsite transportation safety specifies a dose rate of less than 1000 mrem/h at the
package (shipping container) surface, 10 mrem/h at 2 m from the package(s) after they are
loaded on the transportation vehicle, and 2 mremvh at the nearest normally occupied
space, i.e., the driver location. Note, however, that if the driver is a qualified Hanford
Site radiological worker, the dose rate limit is 5 mrem/h.

Two additional dose rate limits exist which are associated with handling of the
package and are not transportation-related. If the waste package surface dose rate is 1000
mremvh, the package is considered remote-handled, and if the surface dose rate is 200
mrem/h, the package is considered contact-handled. These dose rates will be factored into
the shielding evaluation as discussed in Section 4.

L-8
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4.0 SHIELDING EVALUATION

For purpose of this study, the waste package is defined as the waste inside of al2
mx 1.2 m x 1.8 m steel box (outer dimensions) box with a 1.59 cm (5/8 in) steel wall.
The ILAW transportation package is defined as the waste package inside of the shipping
* container.

The required thickness of the shipping container will be determined for two cases.
. The first assumes that the waste package is remote-handled and has a dose rate limit of
1000 mrenvh at the waste package surface (see Section 4.1). For the remote-handled
case, the *'Cs activity concentration that results in a surface dose rate of 1000 mrem/h
will first be calculated. Then, using this activity concentration, the required thickness of
the shipping container will be determined so that the'transportation dose rate limits are
met. -

The second case (see Section 4.2) assumes that the waste package is loaded with 3
Cifm® of ¥'Cs. First, the waste package will be evaluated to dstermine if it qualifies as
contact-handled, i.e., does not exceed a surface dose rate of 200 mrem/h. If the surface -
dose rate exceeds 200 mremv/h, the required amount of shielding in the waste package will
be determined to meet the 200 mrem/h dose rate limit. Then, various dose rates will be
calculated for the waste package (with the'additional shielding to meet the 200 mrem/h
dose rate limit), to see if the transportation dose rate limits are met without the shipping
container. Finally, if the transportation dose rate limits are not met with the additional
shielding, the required thickness of the shipping container will be determined so that the-
transportation dose rate limits are satisfied.

) The ISO-PC computer program (Rittmann 1994) was used for the gamma-ray
dose rate calculations. ISO-PC uses the point-kernel integration method to comp:te the
dose rate at a detector location. Fluence-to-dose conversion factors were based on an
anterior-to-posterior irradiation pattern (ANSI/ANS 1991).

The ILAW will potentially be in three different forms, that of a glass monolith,
glass marbles, or glass cullets. The glass marbles occupy approximately 2/3 of the
package volume, with air occupying the remaining 1/3 of the volume. This form of waste
results in the most conservative shielding results, i.e., the highest dose rates for a given
activity concentration, since it has the least amount of self-shielding. Therefore, it will be
assumed for this study that the waste is in the form of glass marbles.

The glass waste composition was taken from Appendix 1 and is shown in Table 1.
The average density of the glass waste material is 2.5 g/cc. The spreadsheet.in Appendix
2 shows the calculations used to determine the density of each of the mdwndual elements
in the waste as listed in Table 2 below.
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Table 1: Chemical Composition of Glass Waste
Compound Weight %
Na,O 20.00
X0 1.52
AlLOs 10.00 .
B,0; 5.00
Ca0 5.00
Si0, 56.78
Other 1.70
Total 100.090
Table 2: Elemental Composition of Glass Waste Material
Element © Weight Density in Density in Wéste :
Fraction Glass Marbles Package
] glec glce
Na 0.141 0.371 0.247
Al 0.082 0.132 0.088
Si 0.251 0.683 0.456
K 0.018 0.032 0.021
B - 0.017 0.039 0.026
Ca 0.031 0.089 0.060
o} 0.461 1.154 0.769
 Total 1.000 2.500 1.667

. * Density in waste package = 2/3 density in glass marbles

4.1 Remote-Handled Waste Package

FNE-1970, IKev,

The waste was modeled in ISO-PC as 1/3 air and 2/3 glass waste. The density of
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the air was taken to be 1/3 of the normal air density (4.07 x 10™ g/cc = 0,00122/3) since
the air only fills 1/3 of the package volume. The density of each element in the waste
package was taken to be 2/3 of the density of the element in the glass marbles, as shown in
the last column of Table 2. An activity congentration of 10.9 Cifm® of *’Cs is required to
obtain a 1000 mrem/h dose rate at the waste package surface (detector at 1 cm from the
surface). Note that the element carbon was used in place of boron in the ISO-PC model
because boron is not contained in the ISO-PC material library. Because of the low
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density of boron in the mixture, this will have a negligible impact on the dose rates. The
ISO-PC input file for the waste package is included in Appendix 3. ’

As mentioned in Section 1.0, a maximum of two shipping containers will be
transported together. The shielding evaluation must account for the dose contribution
from both containers since there is a 10 mrem/h dose rate limit at 2 m from the packages
after they are loaded on the transportation vehicle.

The arrangement of the shipping containers on the transport vehicle and the
dimensions of the transport vehicle are not known at this time. ‘Therefore, it was
conservatively assumed that the shipping containers were arranged with very little spacing .
between the two, and with the short (1.2 m) side facing the driver, as shown in Figure 1.
This arrangement results in the highest dose rates at the side of the vehicle. For simplicity,
the two containers were conservatively modeled with no space between them in ISO-PC
since the computer code cannot easily handle the two distinct radioactive sources in this
case.

The shlppmg container must have a wall thickness of approximately 6.4 cm of steel
for the remote-handled case. The dose rate is limited at 2 m from the packages, as shown
in Table 3 below. With 6.4 cm of steel, all of the dose rate limits are met except for the
driver if the distance between the driver and the shipping container is less than 3.5 m and
there is no additional shielding in place. If the driver is a qualified Hanford radiological
worker, no additional shielding is required if the driver is located 3 m from the shipping
containers since the dose rateis less than 5 mrem/h. Note that due to the uncertainty in
the driver location and the relative ease of adding shielding for the driver, the dose rate at
the driver location was not used as a limiting criteria for this shielding evaluation.

If the packages are loaded such ‘that the long (1.8 m) side is facing the driver (see
Figure 2), the dose rate at 3 m is 3.7 mremvh (versus 2.6 mremvh for the other
arrangement). This arrangement results in the highest driver dose rate. A distance of 4.3
m (versus 3.5 m) is required to bring the driver dose below 2 mrem/h. For this
arrangement of the shipping containers, slightly less shielding (6.1 cm vs 6. 4 cm)is
required in the shipping container to meet the 2 m dose rate limit of 10 mrem/h. These
results are summarized in Table 3. The ISO-PC input files are included in Appendix 3.
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Table 3: Dose Rates for Remote-Handled Waste Package Containing 10.9 Ci/m’ of “’Cs, mremvh

Transportation . DoseRate Dose Rate
Detector Location Dose Rate Limit | with 6.4 cm’® Steel with 6.1 cm* Steel
(short side to driver) | (long side to driver)
shipping container surface 1000 24 24
2 m from shipping containers 10 10 10
Driver Location at 3 m - 2 26 3.7
Driver Locationat 3.5 m 2 2.0 NA
Driver Locationat 4.3 m 2 ) NA . 2.0

* The dose rate also accounts for 1.59 cm of steel in the wall of the waste package.

® Additional shielding will be required to bring the dose rate below the 2 mrem/h -
limit for a driver located 3 m from the shipping containers. Ifthe driverisa
qualified Hanford radiological worker, the dose rates meets the 5 mrem/h limit and
no additional shielding is required.

4.2 Contact-Handled Waste Pacﬁa-ge

A ¥Cs activity concentration of 3 Ci/m’ in the waste package was used for this-
case. The dose rate at the waste package surface is 275 mrenvh for this activity
concentration, which exceeds the contact-handled dose rate limit of 200 mrem/h. -
Approximately 0.5 cm of additional steel shielding is required for the waste package to
meet a surface dose rate of 200 mrem/h. The calculated dosc rates for each location are
listed in Table 4 for the waste package with an additional 0.5 cm of steel. Note that the
transportation dose rate limits at 2 m and the driver location are exceeded if the shipping
container wall is only 0.5 cm and the activity concentration is 3 Ci/m® in the waste
package.

Ifit is assumed that the activity concentration of 3 Ci/m* applies only to the glass
marbles, the actual activity concentration of *’Cs in the waste package is only 2 Ci/m®,
since the marbles occupy only 2/3 of the waste package volume. For this situation, the
dose rate at the waste package surface is 185 mremv/h, which is below the 200 mrem/h
contact-handlied dose rate fimit. Therefore, the waste package meets the contact-handled
dose rate limit with only the 1.59 cm (5/8 in) steel wall. Note, however, that additional
shielding is required to meet the transportation dose rate limits at 2 m and at the driver
location whether the "*'Cs activity concentrationis 2 or 3 Ci/m®,

A shipping container wall thickness of 3.85 cm is required to meet the
transportation dose rate limit of 10 mrem/h at 2 m if the waste package has a 1.59 cm (5/8
in) steel wall. Table 4 shows the resulting dose rates for this case. Once again, the driver
dose rate slightly exceeds the 2 mrem/h limit at 3 m. A distance of 3.3 m between the
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driver and the shipping containers is required to meet the 2 mremv/h limit without
additional shielding. Ifthe driver is 2 qualified Hanford radiological worker, no additional
shielding is required for a driver at 3 m since the dose rate is less than 5 mrem/h. Note
that these results apply for the shipping containers arranged as shown in Figure 1.

For the sake of completeness, calculations were also made for the case where the
shipping containers are arranged to maximize the driver dose (see Figure 2). Ifthe
packages are loaded with the long (1.8 m) side facing the driver, the dose rate at 3 mis
3.4 mrem/h versus 2.3 mrem/h for the other arrangement (see Figure 1). A distance of 4
m (versus 3.3 m) is required to bring the driver dose below 2 mrem/h. For this :
arrangement, slightly less shielding (3.4 cm vs 3.85 cm) is required in the shipping
container to meet the 2 m dose rate limit of 10 mrem/h. The ISO-PC input files are -
included in Appendix 3.

Table 4: Dose Rates for Remote-Handled Waste Package
Containing 3 Ci/m® of *’Cs, mrem/h
- Transportatio | DoseRate | DoseRate | DoseRate
Detector Location n w/05cm* | w/3.85cm* | w/3.4cm’
Dose Rate (short side | (shortside’ | (long side
. Limit to driver) | toddver) | to driver)
shipping container surface 1000 200 28 36
2 m from shipping containers 10 20° 9.9 10
Driver Location at 3 m 2 14° 2.3° 34°
Driver Location at 3.3 m 2 . NA 2.0 NA
‘Driver Location at 4.0 m 2 NA NA . 2.0

* The dose rate also accounts for 1.59 cm of steel in the wall of the waste package.

® These results exceed the transportation dose rate limits and are presented for
information only.

© Additional shielding will be required to bring the dose rate below the 2 mrem/h
limit for a driver located 3 m from the shipping containers. If the driverisa
qualified Hanford radiological worker, the dose rates meets the 5 mrem/h limit and
no additional shielding is required.

3
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5.0 SUMMARY AND CONCLUSIONS

A ¥Cs concentration of 10.9 C¥/m® results in a 1000 mremvh dose rate at the
waste package surface. The wall of the shipping container needs to be 6.4 cri for the
remote-handled case, i.e., if the waste package surface dose rate is 1000 mrem/h. A
shipping container wall thlckness 0f3.85 cm is required to meet the transportanon dose
rate limits if the activity concentration inside the waste package is 3 Ci/m®. These
thicknesses apply for the arrangement of the shipping containers shown in Figure 1, which
maximizes the dose rate at 2 m. Ifthe shipping containers are arranged to maximize the
driver dose rate (see Figure 2), slightly less shielding is required to meet the 10 mremv/h .
dose rate limit at 2 m. However, either additional shielding will be required, or greater
distances between the driver and the shipping container is required to meet the driver'dose
rate limits.

Only 0.5 cm of additional steel shielding is required in the waste package to reduce
the surface dose rate to 200 mrenv/h for a ®’Cs actnvity concentration of 3 Ci/m® in the
waste package. If the activity concentratxon of 3 Ci/m® applies only to the glass marbles,
the actual activity concentration of "*’Cs in the waste package is only 2 Ci/m®, and the
waste package surface dose rate is 185 mrem/h, which meets the contact~handled dose
rate limit of 200 mrem/h with no additional shielding. Note, however, that additional
shielding is required to meet the transportation dose rate limits at 2 m and at the driver
location whether the ! 7Cs activity concentration is 2 or 3 Ci/m’, :

In all cases examined, additional shielding or distance is required to bring the dose
below the 2 mrem/h limit for the driver if the driver is not trained as a radiological worker.
This assumes that the distance between the driver and the shipping container is 3 m.

This analysis conservatively assumes that the waste is in the form of glass marbles
with an overall glass density of approximately 1.67 g/cc in the waste package. Ifthe
waste is in the form of a solid glass monolith with a density of 2.5 g/cc, approximately
16.3 Ci/m® of '¥Cs is requited to obtain a dose rate of 1000 mrem/h at the surface of the
waste package. The shipping container thicknesses in Tables 3 and 4 would not change
appreciably if the waste was in the form of a glass monolith with an activity concentration
of 16.3 Ci/m’®, since the dose rate at the surface of the waste package is the same (1000
mremvh) for the glass marble case and the glass-monolith case.

A few additional runs were made to assess the impact of the presence of **Eu and
Co on the surface dose rates. An activity concentration of 1 Ci/m® was assumed for all
cases. For the sake of comparison, the dose rates are also included for 1 CVm® of *'Cs.
The dose rates in Table 5 are directly proportional to the "**Eu or “Co activity
concentration, and may be added to the shipping container surface dose rates presented
above for mCs after scaling them to an appropriate "**Eu or **Co activity concentration
(from sample results or other process information). Note that as the shield thickness
increases, the impact of the presence of "**Eu and *°Co on the dose rates relative to *’Cs
becomes greater.,
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Table 5: Dose Rates for 1 C/m® of »'Cs, " "Eu and ©'Co S
Thickness Dose Rate Dose Rate Dose Rate
Detector Location of Steel for ¥'Cs for "*Eu for ©°Co -
cm mrem/h mrem/h mrem/h
waste package surface 1.59 92 . 250 585
shipping container surface’ .3.85 9.4 39 100
shipping container surface’ 6.4 2.2 12 35

* Also accounts for the 1.59 cm waste package steel wall thickness.

The total glass waste, waste package, and shipping container weight is estimated in
Table 6 for each of the shipping container thicknesses. These weights assume that'the
waste is in the form of glass marbles. Ifthe waste is in the form of a glass monolith,
approximately 4000 Ib must be added to the total weight listed in the table. Weights are
presented for the case where the shipping container has a lid and bottom with a thickness
equal to the wall thickness, and also for a shipping container without a lid and bottom.
Note that if the shipping container does not contain 2 lid, some type of hold-down device
will be required to ensure that the waste package remains inside the shipping container
during transport. :

Table 6. Approximate Weight of a Single ILAW Transport Package
Thickness of Steel With Lid/Bottom Wi/out Lid/Bottom
cm pounds pounds
0 11,200 . 11,200
3.85 20,100 16,900
6.4 26,000 20,300

* Glass waste and waste package only.
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FIGURE 1
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Worst Case Shipping Contaiaer Orientation for Dose Rate at Side of Vehicle
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FIGURE 2

Worst Case Shipping Container Oricntation for Driver Dose Rate
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. Appendix 1
CCMAIL Message for the Glass Composition

Author: Dewey A Jr Burbank at ~WHC156

Date:  6/30/97 3:37PM

Priority: Normal

TO: Anthony V Savino at ~HANFORDOSA

Subjcct Re: ILLW Glass compositions

Message Contents —ememenma e e eeee

Jay,

The composition of LD6-5510 glass assumed for the composition of the
private vendors product is as follows: .

Componer{t Wi%

Na20' 20,00

K20 - 1.52
ARO3 10.00
B203 5.00
Ca0 5.00
Si02 56.78
‘Other’ 1.70
Total 100.00

For our original Microshield runs, the Material file for the glass was
as follows: .

Component  Atoms

B 144
[¢) 2830
Na 645
Al 196
Si 947
X 31
Ca 89
Density = 2.50

Call if you have any more questions.

Dewey Burbank
372-0855

- L-18
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Spreadsheet for Glass Composition Calculations

Glass Composition - Vendor Glass

Compound  Wgt %
) 20

Na20
Mix Dens
Total for

Al203
Mix Dens
Total for

sjo2*
Hix Dens
Total for

K20 |
Hix Dens
Total for

B203
Mix Dens
Total for

a0
_Mix Dens
Total for

Compound
10
Compound

© 58.48
1.462
Compound

0

Compound

0.5

0.25

.038

S

0.125

Compound

0

Compound

5
.125

Element Atom Wgt

Na
o

Al
o

ox

om

Total for Glass Mixture

22.99
15.999
61.979

26,982
15.999
101,961

28.086
15.999
60.084

39.102
15.999
94.203

10.811
15.999
69.619

40.08
15.999
56.079

65.446

* $102 includes 1.7 wtX "Other"

Density of Glass Mixture
Air makes up 1/3 of volume

wWgt frac

Element of Votal
Na T 0.148
Al 0.9053
si 0.273
K 0.013
8 0.016
Ca 0.036
[/} 0.461
Total 1.000

Density

in Mix
ga/ce
0,371
0.132
0.683
0.032
0.039
0.089
1.154
2.500

2.5 g/cc

Density
in container
g/cc
0,247
0.088
0.456
0.021
0.026
0.060
0.769
1.667

Atoms

Appendix 2

Hgt frac Mgt frac

1

N

-

L-18

0.742
0.258
1.000

0,529 -

0.471
1.000

0.467
0.533
1.000

0.830
0.170
1.000

0.311
0.689
1.000

0.715
0.285
1.000

of Comp of Total

0,148
0.052

0.053
0.047

CUNE= 1970, ey,




APPENDIX 3
ISO-PC Input Files

/] : 2  ILAW - 10.9 Ci/m3 Cs-137 in Waste Package
Rectangular Source Geom - Dose Rate at Surface

&lnput Next= 1 , 1Spec= 3 , lGeoms 10 , 1CONC=1, SFACT=10.9, DUNIT=1,
NThete= 30, NPsi= 30, Nshld= 2 , JBufz 2, OPTION=Q,
SLTH= 176.82,

y= 116.82,

T(H= 116,82,

T(2)= 1.59 ,

X= 119.41,

WEIGHT(335) = 1,

WEIGHT(336) = 0.946, &

Na 25 0.247

Al 7 0.088

st 27 0.456

K 32 0.021

B 6 0.026

Ca 33 0.060

[+] T 23 0.769

Air 3 4.0de-4 .
1Fe 9- 7.86
End of Input ’

&lnput Next= 6 &
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0 2 JLAW - 10.9 Ci/a3 Cs-137 w/ 1 Container

Rect Source Geom - Surface dose rate for 6.4 em Steel

Llnpt Next=z 1 ,; ISpee= 3 , 1Geom= 10 , ICONCx1, SFACT=10.9, DUNIT=1,
HTheta= 30, NPsi= 30, NShlds 3 , J8uf= 3, OPTiON=0,

SLTH= 176.82 ,

y= 16.82,

T 116,82, . .

T(2)= 1.59 , . v
T(3)= 6.40 ,

X= 125.81,

WEIGHT(335) = 1,

WEIGHT(336) = 0.946, &

Na 25 0.247

Al 7 0.088

si 27 0.456

X 32 0.021

B 6 0.026

Ca 33 0.060

o 23 0.769

Afr 3 4.06e-4

Fe 9 7.86
ife 9 7.86
End of Input

&lnput Next= &4 &

0 2 ILAW - 10.9 Ci/m3 Cs-137 w/ 2 Containers -

Rect Source Geom - 10 mrem/h at 2 m N

&lnput Nextz 1, ISpecz 3 , IGeom= 30 , ICONC=1, SFACT=10.9, DUNIT=1,
NTheta= 30, NPsiz 30, NShids 3 , JBuf= 3, OPTION=0,

SLTH= 353.64 , :

ye= 116.82,

T()= 116.82 ,

(2= 1.59 ,

T(3)= 6.40 ,

X= 326.81,

VEIGHT(335) = 1,

HEIGHT(336) = 0.946, &

Na 25 0.247

Al 7 0.088

si 27 0.456

X 32 o0.021 .

B 6 0.026 .
Ca 33 0.060 : ) i
o 23 0.769

Air 3 4.06e-4

Fe 9 7.86

1Fe 9 7.86

End of Input

&Input Next= 4 &

] 2 ILAW - 10.9 Ci/m3 Cs-137 w/ 2 Containers -Short Facing Driver

Rect Source Geom - Driver Dose Rate at 3 m

&Input Next= 1, 1Spec= 3 , lGeom= 10 , ICONC=1, SFACT=10.9, DUNIT=1,
NTheta= 30, NPsi= 30, Nshld= 3 , J8uf= 3, OPTION=0,

SLTH= 116.82 ,
y= 116.82,
T(1)= 353.64 ,
T(2)= 1.59 ,
T(3)= 6.40 ,
X= 661.63,
WEIGHT(335) =
WEIGKT(336) =
Na 25 0.247

Al 7 0.088

si 27 0.456

K 32 0.021

B 6 0.026

Ca 33 0.060

[¢] 23 0.769

Alr 3 4.06e-4

Fe 9 . 7.86

1Fe 9 7.86

Dose Rate at 3.5 m - Yo get to 2 mrem/h’
&Input Next= 4, X =711.63 &

End of Input

&lnput Next= 6 &
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/] 2 ILAW - 10,9 Ci/a3 C€s-137 w/ 2 Containers - tong Facing Driver
Rect Source Geom - 10 mrem/h at 2 m from side

&input Next= 1 , 1Specw 3 , IGeoms 10 , ICONC=1, SFACT»10.9, DUNIT=1,
KThetax 30, Wesi= 30, NShldi 3, JBufz 3, OPTIOHSO

SLTH= 233.64 ,

y=. 116,82,

Te1y= 176,82,

T(2)= 1.59 , . . L
T(3)= 6.1, . .

X= 384.51,

VEIGHT(33S) = 1,

VEIGHT(336) = 0.946, &

Na 25 0.247

Al 7 0.088

st 27 0.456

K 32 0.02%

B 6 0.026

Ca 33 0.060

(4] 23 0,769

Air 3 4.06e-4

Fe 9 7.86

1fe 9 7.86
€nd of Input

&input Next= 4 &

(1] 2 ILAW - 10.9 Ci/m3 Cs-137 w/ 2 Containers - Long Facing Driver

Rect Source Geom - Dose Rate at 3 m - Worst 2 Cont Config - Driver
&input Next= 1, ISpec= 3 , lGeom= 10 , ICONC=1, SFACT=10.9, DUNITaY,
NTheta= 30, NPsi= 30, NShld= 3 , JBuf= 3, OPTION=0,

SLTH= 176.82 ,

y= 116.82,

T(1)= 233.64 ,
L T(2)= 1.59 ,
TT3)= 6.4,

X= 541.63,

WEIGHT(335) = 1.

WEIGHT(336) = 0.946, &

Na 25 -0.247

Al 7 0.088

si 27 0.456

K 32 o.021

8 & 0.026

Ca 33 0.060

o 23 0.769

Air 3 4.06e-4

Fe 9 7.86

iFe 9 7.86

Dose Rate at 4.3 m - Driver
&lnput Next= 4, X =671.63 &
€nd of Input

&lnput Next= 6 &
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[} 2 ILAW - 3 Cf/e3 Cs-137 in Waste Package
Rectangular Source Geom - Dose Rate at Surface

&input Kexts 1 , ISpecz 3 , 1Geom= 10 , JCONC=3, SFACT=3, DUNIT=1,
NThetaz 30, NPsi= 30, Nshid= 2, JBuf= 2, OPTION=0,
SLTH= 176.82,

ys 116.82,

T(1)=s 116.82 ,

()= 1.59 ,

X= 119.41,

WEIGHT(335) = 1,

WELGHT(336) = 0.946, &

Na .25 0.247

Al 7 0.088

si 27 0.456

X 32 0.021

B 6 0.026

Ca 33 0.060

o 23 0.769

Air 3 4.06e-4
1Fe 9 7.86

End of first run

&input Next= 4 &

[ 2 ILAW -2 ci/m3 €s-137 in Waste Package (3 Ci/m3 in Glass Marbles)
Rectangular Source Geom - Dose Rate at Surface

&lnput Next= 1 , ISpec= 3 , lGeom= 10 , 1CONC=1, SFACT=2, DUNIY:!
NTheta= 30, NPsi=-30, NShld- 2, JBuf= 2, OPTION [

SLYH= 176. 82

y= 116.82,

T(= 116.82 ,

T(2)= 1.59 ,

X= 119.41,

VEIGHT(335) = 1, -

WEIGHT(336) = 0.946, &

Na 25 0.247

Al 7 0.088

Si 27 0.456

X 32 0.021

B 6 0.026

Ca 33 0.060

[} 23 0.769

Air 3 4.06e-4
1Fe 9 7.86

End of first run
&lnput Nexts & &

2 ILAW - 3 Ci/m3 Cs+137 in Waste Package- Contact-Handied
Rectangular Source Geom - Dose Rate at Surface - 200 mrem/h - 0.5 cm Fe
glInput Next= 1 , ISpec= 3 , lGeom= 10 , ICONC=1, SFACT=3, DUNIT=1,
NTheta= 30, NPsi= 30, NShld= 3, JBuf= 3, OPTION=0,

SLTH= 176.82,

y= 116.82,

T(1)= 116.82 ,

(2= 1.59 ,

T(3)= 0.5,

X= 119.91;

WEIGHT(335)

WEIGHT(336)

Na 25 0.247
0.088

AL 7
si 27 0.456
X 32 0.021
8 6 0.026
Ca 33 0.060
0 23 0.769
Air 3 4.06e-4
Fe 9 7.86
1fe 9 7.86

Dose Rate at 2 m

&input Next= 4, X =318.91 &

Dose Rate at 3 m - Driver Location
&input Mext= 4, X =418.91 &

€nd of Input

&input Next= 6 &
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0 2 ILAVY - 3 Ci/m3 Cs-137 in 1 Container - Contact Randled
Rectangular Source Geom - Dose Rate at Sufface for 3. 85 em Steel
Linput Next= 1 , 1Specs 3 , lGeom= 10 , ICONC=1, SFACT=3, DUNIT=1,

NThetaz 30, NPsi= 30, Nshld= 3, JBUf' 3, OPTION‘O

SLYHs 176.82, .

y= 116.82,

Tet)= 116.82 ,

T(2)= 1.59 ,

T¢3)= 3.85 ,

X= 123.26,

UEIGH\’GBS) = 1
HEIGHT(336) = O, 946 F

Ha 25 0.247

Al 7 0.088

si 27 0.456

X 32 0.021

8 & 0.026

Ca 33 0.060

[ 23 0.76%

Alr 3 4.06e-4

Fe 9 7.86
1fe 9 7.86

End of first run
&lnput Next= 4 &

2 ILAW - 3 Ci/a3 Cs-137 in 2 Containers- Contact-KRandled
Rectangular Source Geom - Dose Rate.at 2 m for 3,85 cm Steel
&input Next= 1 , ISpecz 3 , IGeom= 10 , ICONC=1, SFACT=3, DUNIT=1,
Ntheta= 30, NPsiz 30, NShid= 3 , JBuf= 3, 0PT!ON=0,

SLTH= 353.64,

y= 116.82,
T(1="116.82 ,

1(2)= 1.59 ,

T(3)= 3.85 ,

X= 322.26,

VEIGHT(335) = 1,
WEIGHT(336) = 0.946, &
Na 25 0.247

Al 7 0.088
si 27 0.456
K 32 0.021
B .6 0,026
Ca 33 0.060
[ 23 0.769
Air 3 4.06e-4
Fe 9 7.86
1fe 9 7.86

End of Input
&lnput Hext= 4 &
2 ILAY - 3 Ci/m3 €s-137 w/ 2 Containers -Short Facing Driver
Rect Source Geom - Driver Dose Rate at 3 m
&lnput Next= 1 , ISpec= 3 , fGeom= 10 , ICONC=1, SFACT=3, DUNIT=1,
NTheta= 30, NPsi= 30, Nshid=3 , JBufs 3, OPTION=0,
SLTH= 116.82 ,
y= 116.82,
. T(1)= 353,64,
T€(2)= 1.59 ,
T(3)= 3.85 ,
X= 659.08,
WEIGHT(335) = 1,
WEIGHT(336) = 0.946, &
Na 25 0.247

Al 7 0.088

si 27 0.456

K 32 0.021

8 & 0.026

ca 33 0.060

o 23 0.769

Air 3 4.06e-4

Fe 9 7.86

1Fe 9 o 7.86

Dose Rate 3t 3.3 m - To get to 2 mrem/h
&input Next= 4, X =689.08

End of Input

&lnput Next= 6 &
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0 2  ILAW - 3 Ci/a3 Cs-137 w/ 1 Contalner - Long Facing Driver
Rect Scurce Geoem - Surfase Dose Rate for - 3.4 cm Steel
Linput Next= 1, ISpecs 3 , 1Geom= 10 , ICONC=1, SFACT=3, DUNIT=1,
HTheta= 30 Npsi= 30, NShld’ 3, J8uf= 3, OPTION=0
SLYH= 176, &2 '
y= 116.82,
T(1)= 116.82 ,
1(2)= 1.59 ,
T(3)= 3.4,
X= 122.81,
WEIGHT(335) = 1,
WEIGHT(336) = Q. 946 &
Na 25 0.247
Al 7 0.088
si 27 0.456
T K 32 0.021

8 6 0,026

Ca 33 0.060

4] 23 0.76%

Afr 3 4.08e-4

Fe 9 7.86
1Fe 9 7.86
End of Input

&lnput Next= 4 &
2 ILAW - 3 Ci/m3 Cs-137 W/ 2 Containers - Long Facing Driver
Rec: Source Geom = 10 mrem/h at 2 m from side - 3.4 cm Steel
&lnput Next= 1, ISpec= 3 , IGeom= 10 , ICONC=1, SFACT=3, DUNIT=1,
NTheta= 30, NPsin 30, Nshld-'S . JBuf= 3, OPTION=0,
SLTH= 233, 64
y= 116.82,
TC= 176.82 ,
T(2)= 1.59 ,
T(3)= 3.4 ,
%= 381.81,
WEIGHT(335) = 1,
HEIGHT(336) = 0.946, &
Na 25 0.247

Al 7 0.088

si 27 0.456

K 32 0.021

B 6 0.026

Ca 33 0.050

(] 23 0.769

Air 3 4.06e-4

fe 9 7.86
iFe 9 7.86

End of lnput

x.lnput Next= 4 &
2 ILAW - 3 Ci/m3 Cs-137 w/ 2 Containers - Long Facing Driver

Rect Source Geom - Dose Rate at 3 m - Driver with 3.85 cm Steel

&lnput Next= 1, ISpec= 3 , iGeom= 10 , ICONC=1, SFACT=3, DUNIT=1,

NThetas 30, NPsi= 30, NShld= 3 , J8uf= 3, OPTION=0,

SLTH= 176.82 ,

y= 116.82,

T(1)= 233.64 ,

T(2)= 1.59 ,

T(3)= 3.85 ,

X= 539.08,

VEIGHT(335) = 1,
WEIGHT(336) = 0.946, &
Na 25 0.247

Al 7 0.088

si 27 0.456

X 32 90.021

B 6 0,026

Ca 33 0.060

o . 23 0.769

Air 3 4.06e-4

fe 9 7.86 .
1fe 9 7.86

Dose Rate at 4.0 m - Driver
&lnput Mext= 4, X =839.08 &
End of lnput

&input Next= 6 &
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] 2 ILAY - 18,3 Ci/a3 Cs-137 in Waste Package - Glass Monolith
Rectangular Source Geom - Dose Rate at Surface ’

2input Next= 1 , ISpec= 3 , IGeoms= 10 , ICONCs1, SFACT=16.3, DUNIT=1,
Nthetas 30, NPsi= 30, NShld= 2 , JBuf= 2, OPTION=0,

SLYH= 175.82,

ys 116.82,

T(1)= 116.82,

T(2)= 1.59 ,

X= 119.41,

WEIGHT(335) = 1,

WEIGHT(336) = 0.946, &

Na 25 0.371

At .7 0.132
- 8§i 27 0.683
‘KT 32 0.032
B - 6 0.039 .
Ca 33 0.089
o 23 1,154 -
1fe 9 7.86
End of Input

&Input Next= 6 &
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0 2 ILAW - 1 Ci/m3 Cs-137 in VWaste Package
Rectangular Source Geom - Dose Rate at Surface
&Input Nexts 1 , ISpecs 3 , lGeoms 10 , ICONC=1, SFACT=1, DUNIT=1,

NTheta= 30, NPsi= 30, NShid= 2 , JBuf= 2, OPTION=0,

SLTH= 176.82,

y= 116.82,

T(1)= 116.82,

T(2)= 1.59 ,

X= 119.41,

WEIGHT(335) = 1,

WEIGHT(336) = 0.946, &

Na 25 0.247

Al 7 0.088

si 27 0.456

K 32 0.021

B 6 0.026

ta 33 0.060

(<] 23 0.769

Air 3. 4.06e-4

ife 9 7.86

0 2 ILAW - 1 Ci/n3 Cs-137 in 1 Container with 6.4 cm Steel

Rectangular Source Geom - Dose-Rate at Surface

&tnput Next= 1 , ISpees 3 , IGeom= 10 , ICONC=1, SFACT=1, DUNIT=1,
MTheta= 30, MPsiz 30, NShlds 2 , JBuf= 2, OPTION=0, '
SLTH= 176.82, :

ye  116.82,

Te1= 116.82,

T2 7.99 ,

%= 125.81,

WEIGHT(335) = 1,

WEIGHT(336) = 0.946, &

Na 25 0.247 .

Al 7 0.088
si 27 0.456
X 32 0.021
8 6 0.026
- Ca - 33 0.060
o 23 0.769
Air 3 4.06e-4
1Fe 9 7.86
0 2 ILAW - 1 Ci/m3 €s-137 in 1 Container with 3.85 cm Steet

RectanQUIar Source Geom - Dose Rate at Surface

&input Next= 1 , ISpec= 3 , IGeom= 10 , ICONC=1, SFACT=1, DUNIT=1,
NTheta= 30, NPsi= 30, Nshld= 2 , JBuf= 2, OPTION=0,

SLTH= 176.82, :

116.82,
1)= 116.82,
T(2)= 5.44 -
X= 123.26,
WEIGHT(335) = 1,
VEIGHT(336) = 0.946, &
Na 25 0.247
Al 7 0.088
si 27 0.456
X 32 0.021
B 6 0.026
Ca 33 0.060
o 23 0.769
Air 3 4.06e-4
1ke 9 7.86

End of Input.
&input Next= 6 &
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0 2 ILAW - 1 Ci/m3 Eu-154 in Waste Package
Rectangutar Source Geom - Dose Rate at Surface

&inpux Next= 1 , 1Specx 3 , lGeom= 10 , JCONC=1, SFACT=1, DUNIT=1{,
‘NTheta= 30, NPsi' 30, Nshid= 2 , JBuf= 2, OPTIOR=0,
SLTH= 176.82, °

y= 116,82,

T(1)s 116.82,

T¢2)= 1.59 ,

Xz 119.41,

WEIGHT(415) = 1, &

Na 25 0.247

Al 7 0.088

si 27 0.456

X 32 -0.021

8 6 0.026

Ca 33 0.060

-] 23 0.769

Air 3 4.06e-4

1Fe. 9 7.8

[ 2 ILAW - 1 Ci/a3 Eu-154 in 1 Container ui:h 6.4 cm Steel

Rectangular Sourcé Geom - Dose Rate at Surface

&Input Next= 1 , 1Spec= 3 , IGeom= 10 , ICONC=1, SFACT=1, DUNIT=1,
HTheta= 30, NPsis 30, NShld= 2 , JBuf= 2, OPTION=0, -

SLTH= 176.82,

y=  116.82,

T(1)= 116.82,

T(2)= 7.99 ,

X= 125.81,

WEIGHT(415) = . 1, &

Na 25 0.247

At 7 0.088

si 27 0.456

K 32 0,021

8 6 0.026

Ca 33 0.060

[¢] 23 0.769

Air 3 4.06e-4

1Fe 9 .86

0 2 ILAW - 1 Ci/m3 Eu-154 in 1 Container with 3.85 cm Steel

Rectangular Source Geom - Dose Rate at Sunface
&lnput Next= 1 , ISpec= 3 , IGeom= 10 , ICONC=1, SFACT=1, DUNIT= 1
NTheta= 30, NPsi= 30, Nshld= 2 , JBuf- 2, OPTION=0,

SLTH= 176. 82

y = 116.82,

T(1)= 116.82,

T(2)= 5.44 ,

x= 123.26,
WEIGHT(415) = 1, &
Na 25 0.247

At 7 0.088

si 27 0.456

X 32 0.021

B 6 0.026

Ca 33 0.060

[} 23 0.769

Air 3 4.06e-4
1Fe 9 7.86

End of Input
&input Next= 6 &
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[ 2 ILAW - 1 Ci/e3 Co-80 in Waste Package
Rectangular Source Geom - Dose Rate at Surface
&input Next= 1, ISpec= 3 , 1Geoms 10 , ICONC=1, sncr-i DUNIT=1,

Ntheta= 30, NPsi= 30, Nshid= 2 , Jeufz 2, OPTION=C,

SLTH= 176, 82,

y= 116.82,

T(1)= 116,82,

T¢2)= 1.59 ,

X= 119.41,

VEIGHT(472) = 1, 2

Na 25 0.247

At . 7.0.088

si 27 0.456

K 32 0.021

B 6 0,026

Ca 33 0.060

[ 23 0.749

Alr 3 4.06e-4

1Fe 9 . 7.86 X

0 2 ILAW - 1 Ci/o3 Co-60 in 1 Container with 6.4 cm Steel

Rectangular Source Geom - Dose Rate at Surface
&lnput Next= 1 , -1Spec= 3 , lGeom= 10 , JCONC=1, SFACT=1, DUNIT=1,
-NThetas 30, NPsi= 30, Nshld= 2 , JBuf= 2, OPTION=0,

SLTH= 176.82,

y= 116.82,

T(1= 116.82,

T(2)= 7.99 ,

%= 125.81,

VEIGHT(472) = 1, &

Ra 25 0.247

Al 7 0.088

si 27 0.456

K 32 0.021

B 6 0.026

Ca 33 0.060

4] 23 0.769

Air 3 4. 06e-

1Fe 9 7.86

0 .2 ILAW - 1 Ci/a3 Co-60 in 1 Container with 3.85 cm Steel

Rectangular Source Geom - Dose Rate at Surface

&input Nexts 1 , ISpec= 3 , IGeom= 10 , 1CONC=1, SFACT=1, DUNIT=1,
NTheta= 30, NPsi= 30, Nshld= 2 , JBuf= 2; OPTION=0,

SLTH= 176. 82 .o

y= 116.82,

(1= 116.82,

T(2)= 5.44 ,

X= 123.26, .
WEIGHT(472) = 1, &
Na 25 0.247

At 7 0.088

si 27 0.456

X 32 0.021

B 6 0.026

ca 33 0.060

0 23 0.769
Air 3 4.06e-4
1Fe 9 ©7.86

End of Input
&input Next= 6 &
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CHECKLIST FOR REVIEW

Document Reviewed: Pre11m1nary Shielding Requirements for the ILAw
Transportation Package

Scope of Review: entire document

=

Previous reviews complete and cover analysis, up to scope of

this review, with no gaps. C

Problem comp]etely defined.

Accident scenarios developed in a clear and 1og1ca1 manner.

Necessary assumptions explicitly stated and supported.

Computer codes and data files.documented.

Data used in calculations explicitly stated in document.

Data checked for consistency with original source information

-as applicable. .

Mathematical derivations checked including dimensional

consistency of results.

‘Models appropriate and.used within range of va]1d1ty or use

outside range of established validity justified.

Hand calculations checked for errors. Spreadsheet resuTts

should be treated exactly the same as hand calculations. .

Software input correct and consistent with document reviewed.

Software output consistent with input and with results

reported in document .reviewed.

Limits/criteria/guidelines applied to ana1ys1s results are

appropriate and referenced. Limits/criteria/guidelines

checked agaInst references.

A101101 Safety margins consistent with good engineering practices.

AL11L1] %onc]us1ons consistent with analytical results and applicable

imits

(AL]1101 Results and conclusions address all points requ1red in the
problem statement.

AT0]1(01 Format consistent with appropriate NRC Regulatory Guide or

: other standards

[1] [ * Review calculations, comments, and/or notes are attached.
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111101 Document approved.

J. G. McFad;en- c::\(/:j i74f?:;;12<?v~— . ~7/{;2//7;':7

Reviewer (Printed Name(ﬁﬁﬂ Signature) Date

* Any calculations, comments, or notes generated as part of this review should
be signed, -dated and attached to this checklist. Such material should be
labeled and recorded in such a manner as to be 1nte11191b1e to a technically
quatified third party.
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Title: ._|W>O._.OW\HW>H_IMN Prepared by: Sh of Skatch no. Rev
P LAING 1 1
- ~ 5-T1 0
ILAW TRANSPORT VEHICLE  [Tders CaatE ES-W46
Nz::,\b))\vv\.ﬁ\ 146571 -
TRACTOR TRAILER  TRANSPORT REMOVABLE WASTE PACKAGE
CONTAINER LID :
_ = C
| L
ﬁ C L J
HS20-44 8,000 LBS 32,000 LBS 32,000 LBS
= = =
Ty © Q
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GROSS VEHICLE WEIGHT:

"HNF-1975, Rev. 1.

TRACTOR 19,000 LBS
TRAILER 7,500 LBS
TRANSPORT CONTAINER 21,000 LBS
WASTE PACKAGE 22,000 LBS
TOTAL £ 69,500 LBS
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FLUOR DANIEL NORTHWEST
IMMOBILIZED LOW ACTIVITY WASTE

Title: Prepared b Sh . R
B TLAW SO TR - o TRseort sk womons| [ gaae Tl Tues MANPOUER. LEGEND
- - VITRIFICATION BUILOING ] TOTAL TIME 7 MIN
LOGIC FLOW DIAGRAM Cagfie — ES-W465-L1 0 - T - HOIST & LOWER 3 MIN DR = DRIVER —=—m======= > 1
146501 } LOADED TRAIL TROLLEY MAX 2 M MW = MILL WRIGHT ~~==mmmm > 2
1 EMPTY TRAILER : OP = OPERATOR ————~——-~~—, 1
GANTRY MAX 2 MIN
CASK LD 3 e & T CRANE OPERATOR ~o3 1
LAY VAULTS HP = HEALTH PHYSICIST ——=-> 1
T TRRLER SUPERVISOR == —mm===~= ———> 1
TOTAL MANPOWER REQUIRED —~> 7
(0P) = VITRIFICATION PLAMT OPERATOR
N
15 M BLOCK 2 15 M BLOCK 3 154 BLOCK 4 20 MM BLOCK 5 15 M BLCCK § 15 M BLOCK 7 1S MIN_ BLOCK 8 15 BLOCK 9
- L -kt - S L P )
TOPEN BUILDING DOOR, BACK | DRIVE LOSOED TRAILER CPEN BUILDING DOCR, STABILIZE AND DISCONNECT REMOVE TRACTOR DRIVE EMPTY TRALER OPEN BUILOING DOOR, | TSTASRIZE AND ['REMOVE TRACTOR AND 1
LTRACTOR INTO RECEMING AREA, £ROM VITRIFICATION 8LOG 8ACK LOADED TRAILER LOABED TRALER AND_RECONNCET FROM ILSY VAULT BACK TRANSPORT VEHICLE | I | RECONNECT TO !
} CONNECT TO LOADED TRAILER T0 WA VAULT ——t=~{ INTO RECENING AREA T0 EMPTY TRALER TO VITRIFICATION. 806 INT0_RECEMNG AREA | a— Tlv._ LOADED TRALER }
LSORECT IO T IO EMPTY TRALER 1 TO VIRIFICATION BLOG =1 W10 RECERMNG AREA T =BT TRAMER - l00E &y .
i Eﬁom\.?_rmm TRACTOR/TRALER TRACTOR/TRAILER TRACTCR/TRAILER TRACTOR /TRAILER TRACTOR /TRAILER TRACTOR/TRAILER q | IRACTOR/TRALER | i 522\:25 1
|||||||||||||||| A LTRX ] | IRCTOR/TRANER | | TRACTOR/TRALER ___J
1 or 1 0R 108 10 1R 108 108 1 0] 108
1 {oP) 1.0p 1P 10P 1 (0P) 1 {oP) 1(CP)
T
15 MM BLOCK 4 *BLOCK 8 15 M BLOCK C 15 N BLOCK D 10 M BLOCK £ 10 My BLOCK F 15 MM 2GCK 6 15 MN BLOCK H
REMOVE TRANSPORT PERFORM INSPECTON AND REMOVE. ILAW VAULT WASTE POSITION CRANE OVER TRANSTER WASTE PACKAGE PLACE WASTE PACKAGE RETRIEVE AND REPLACE RAW RETRIEVE_AND REPLACE
CONTAINER LID AND STORE SURVEY OF TRANSPORT PACKAGE SHIELOING AND TRANSPORT TRAILER AND TO STORAGE LOCATION I STORAGE. LOCATION VAULT WASTE PACKAGE TRANSPORT CONTANER LD
14 DESIGINATED AREA CONTAIMER & WASTE PACKAGE STORE W DESIGINATED AREA PICK WASTE PACKAGE 18 ILAW VAULT SHIELDING
CRANE TRALER cRANE CRAIE CRANE CARNE CRANE CRANE
1¢p 1 HP - - 1P 1cP 1P 1¢P 1¢p 1CP
100 1 0P 10 10p
CYCLE TIMES:
INITIAL WASTE PACKAGE:
BLOCKS 1 ~ 4 AND BLOCKS A ~ H; = 3 HRS 5 MIN
SUBSEQUENT WASTE PACKAGES: BLOCKS 2 ~ 9 = 2 HRS 5 MM
(PARALLEL CYCLES) Am..ooxw A H o= 2RSS
BLOCK LEGEND:
............. .
T: DURING AT
I VETRIFICATION TRAILER TLAw
m&mﬁ% TRANSPORT VAULT
_
L g!ﬂ




FLUOR DANIEL NORTHWEST |ENGINEERING SKETCH . : . —
: IMMOBILIZED LOW ACTIVITY WASTE 8" THICK RETAINING WALL HNF-1975; Rev. 1

8" x 2'-6" FOOTING WITH

Title: Prepared by: Sh of Sketch no. Rev
: ILAW VAULT P LAING 1 PIPE RAILING BETWEEN COLUMNS
Chacked by: Cadfiie mw|<<L.QM|MA O ! . .
END.WALL EXTENSION " FFL:%K et
18" SQ CONC SE:Z\
4" 5Q FOOTING
/_/\L// 2'-6" DEEP
yg" PARTIAL PLAN GANTRY RAIL EXTENSION
(123-6" 24"0" _ 24"0" _
. GANTRY mz% _ m
. - {NOT SHOWN ~
(A 3 1o mm.%.@w.wm_ PIPE RAILING (TYP)
i J : =/ STAIR NOT SHOWN
‘ SEE ES-W465-A1
N = MM M M Mw L 656500 N\ T W14x61 LA\ W14xB1
= r P | — (Y
2 i q OR #10 @ 8 EF ===
EL 650.50' _m . .... - ].---WI.-:,.-:_,_
| |
“ - - L, 1
4~ MECHANICAL DEVICE LIIIHHHHHHHHUHHHHHHHLI_\I_I\ ¢

&, /
Pe TR 810 @ 4 EF
. &

I
]

-l

TYPICAL WEST AND EAST ENDS

AN END WALL EXTENSION L
//I\ NO SCALE

(34'-0"

1/4" MIN SELF LEVELING GROUT
OVER ENTIRE FLOOR SURFACE

VAULT SECTION LOOKING NORTH -




ENGINEERING SKETCH

DANIEL HWEST
FLUOR £ \<Q>u,w. - IMMOBILIZED LOW ACTIVITY WASTE

Titte: Prepared by: sh of

ILAW VAULT P LAING 1 1
SIDE. WALL EXTENSION Wﬁww \ K‘ ozH_uomwmm
el

Sketch no. Rev

ES-W465-52 | ©

GANRTY RAIL ASCE 80# WITH STANDARD RAIL CLIPS
36" 0/C, STAGGER 18" EA SIDE, EACH CLIP TO HAVE
2-5/8"¢ EXPANSION ANCHOR BOLTS, 5" EMBEDMENT

.
giia!

WV

GANTRY RAIL CONNECTION

2'-0

1R
]

- GANTRY RATIL
(NOT SHOWN), SEE
DETAIL THIS OWG

(50'-6")

6'-0"

. _
\#m@smﬁ _
OR #11 @ 24 EF . \

46 012 FF

(BN SIDE WALL EXTENSION
q NO SCALE

—

EL 65650 .~
EL 6%6.50 7
£L 8.0.8;

AN

~

VAULT SECTION LOOKING WEST

\
g

yd

HNF-1975, Rev. 1-

\O

L.~ NEW BLDG SIDING
L EL 650

L

GRADE EL 549'-6"

T f

1

_/ EW GRADE BEAM
t

i

|




) HNF-1975, Rav. 1.
LUOR DANIEL NORTHWEST |ENGINEERING SKETCH
£ IMMOBILIZED LOW ACTIVITY WASTE
Title: Hf><< <>C_l.ﬂ vavmwmm by: Sh of Sketch no. Rev
mIHer ZONES Checked awzzo og“.u ! ES-W465-R1 0
R Hollowbeck. 1465R1
& FENCE [T 870 ~
\ /.\\.
gﬂ TABLE 3-2 ILAW Vault Shield Design Criteria
{8)
U . Maximum Maximum
S Zone category Access time allowed (uSv/h) ( mrem/h)
| Uncontrolled Area Fulltime 0.5 0.05
| Controlled Area :
L ® Fulltime 2.5 0.25
] @ Less than 1 h/day 20 2.0
O Less than 1 h/week 100 10.0
N40500 N @ * Less than 10 h/year 500 . 50.0
. (® INo normal access permitted >500 >50
_ / : * There are no controlied areas 3 & 4 for this site.
5, //@OOZHmoC.mO AREA BETWEEN FENCE
= AND ENCLOSURE BUILDINGS
——
L m:nm_ W | N@EIGHT PLACES
m 142.6 m
& 7407 &
27V ]
k S— TSSNCNEW SHIELD BERM
f ____ _: 1
NS M
f S
3 100 0 100 200
S e, =
= SCALE IN FEET
M-10
¢
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IMMOBILIZED LOW ACTIVITY WASTE

" Title: Prepared by: Sh of Sketeh no. Rev

FLUOR DANIEL NORTHWEST |ENGINEERING SKETCH

ILAW VAULT P LAING 1 1
’ . ES-W465-P1 0
> Lheck by: Ladtle
STORAGE ARRAY N mo_v\b}r@?_h 1455P1 .
123'-6" VAULT INTERIOR DIMENSION )
- . _ _ - - R Eal _ _ -
_ __ 1|2 4 6 sl Lol iz lia) {1e] Jt&| 20| |22 24| 28] |28) . .
Co L — : o
2 ,
2 | |
2 co L] B [ ] ] Lo
& |3 !
= L
s I LA s
S X 3 %
= - L L //\mMM |
= R 1 N !
B = 5 /| N\

ar ] =
2 6
©
o
')

Ok
C

2'-2" CLEAR EACH END OF VAULT 4" CLEAR AT SIDES AND WALLS
VAULT FLOOR PLAN MAX_STORAGE _ MIN REQUIRED STORAGE

5 LAYERS (28 x 8 x 6) 1344 5 LAYERS (28 x 8 x 5) 1120
STAGING SPACE <36> TOP LAYER 80
TOTAL 1308 TOTAL 1200

: TOP SHIELD LAYER ¥* TOP SHIELD LAYER %
; . 1 LAYER {28 x 8 x 1) 224 T LAYER (28 x 8 x 1) 224
: STAGING SPACE <36> STAGING SPACE 0
¥ SHIELDING MATERIAL TO BE ESTABLISHED | TOTAL 188 TOTAL - 224

DURING DEFINITIVE DESIGN

t H
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FLUOR DANIEL NORTHWEST ENGINEERING SKETCH NOTES:
IMMOBILIZED LOW ACTIVITY WASTE 1. ALLOWABLE ROOF LIVE LOAD; 300 PSF
- — - 2. REMOVE HVAC INLET FILTERS (2 PER PROJECT) AND HYAC mxxéﬂmm (1 PER PROJECT)
T srouT vauL e [T | iewmseor |0 | 4 S R S
- - . N M ASPHA
DEMOLITION PLAN BT . e ES-W465-D1 0 5 REMOVE EXISTING ROOF PLANKS WITH CONCRETE TOPPING IN PLACE
dllerbecle, b. REMOVE EXISTING LEACHATE PUMP PIT, RESTORE PIPE RISER TO SERVICE (ONE PER VAULT)
h : 7. REMOVE EXISTING CONCRETE_VALVE, PITS (ONE PER VALUT) AND PUMP PITS (FOUR PER VALUT)
g 8. REMOVE DIFFUSTION BREAK TO 4'-6" BELOW TOP OF WALL (WEST WALL ONLY TYP EACH VAULT)
9. REMOVE 1" PVC CONDUITS - THERMOCOUPLE (FOUR PER VALUT)
SEE NOTES: 1, 2, & 3
\\'llll[ll"'l'
— ﬁ .~ T THERMOCOUPLE - TYP
_ THERMOCOUPLE - TYP
' TYPICAL PIPING ﬂ e ——
_ EMBEDDED IN TOPPING ! ﬁ
A . . ] H . | I A
i _ ] L
: : e dededees L~ PUMP PIT
X X _ T [ L1 Ot v 4 PER vAULT)
| | e
1
| | | |
' _ n
g [P ° ° ° _ ° ° 1 ° ° ° ° 1
HVAC INLET s a ] .
TOTAL OF 2 g " _
TO BE REMOVED /| _ _ ! ™ LEACHATE
. ‘ _ PUMP PIT
]
L _ _
: , _
] 1
Flo | . . . _ EE . le B . bl . “ @)
= o
1 4
I _ |
VAULT PIT
o n]
° e
7
ol N
EXHAUST DUCTING ABOVE TOPPING MATERIAL TYP
SUPPLY PIPING COVERED WITH EARTH — WEIEHEIEN  F=p =77 77 v
— e ——g
DEMOLITION PLAN HIAC EXRALSTER
; T0 BE REMOVED
— e - = —— ~|| —
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FLUOR DANIEL NORTHWEST

ENGINEERING SKETCH

Title:

GROUT VAULT
DEMOLITION SECTION

IMMOBILIZED LOW ACTIVITY WASTE

Prepaced by:
PA LAING

Sh of
1 1

Checked by:

.N. ta&\ TQ\ K\

Cadtile

146502

Sketeh no.

ES-W465-D2

Rev

0

REMOVE 3'-4" DEEP ASPHALTIC TOPPING

EXISTING' PIPING EMBEDDED IN TOPPING
TO BE REMOVED WITH PLANKS

EXISTING ELECTRICAL DUCT BANKS
& CATHODIC PROTECTION CABLES

EXST GRADE ©56% e
T e
e
HODHS ©
— i GO D

J

=

il

REMOVE EXISTING ROOF PLANKS WITH 7
CONCRETE TOPPING IN PLACE —

=
T
I
i

REMOVE EXISTING ASPHALTIC COATING |
ALL WALLS AND FLOORS; ALL VAULTS —

I

1T

SECTION A

ES-W465-D1
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FLUOR DANIEL NORTHWEST

ENGINEERING SKETCH

IMMOBILIZED 'LOW ACTIVITY WASTE

Title:

GROUT VAULT
;ROOF PLANK LIFTING CONN

Prepared by:
PA LAING

Sh of

1 1

BE Aflembeck.

Cadfile

146503

Sketch no. Rev

ES-W465-D3 "0

Ve

TYP

— 2" PLATE TYPICAL

| _— PLATE 2 x 22 x 110" W/

13/16" ¢ HOLES FOR
3/4" HILTI HAS ROD WITH
HVA ADHESIVE 10" EMBEDMENT

/

T~ 4" 4 BAR

L—| T~ REMOVE CONCRETE TOPPING
AND REBAR AS SHOWN TYP.

ROOF PLANK LIFTING CONNECTOR

LIFTING ASSEMBLIES (2 REQD), ONE EACH END OF PLANK
USE TWO MOBILE CRANES (45mTON CAPACITY EACH)
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