SECTION 6
DESIGN CONCEPT SURFACE ASSUMPTIONS (DCS)
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Controlled Design Asumptlon
Assumption Rationale Sheéet

Assumption Identifier: DCS Oﬂ_i . Subject: MéDS Operational Center- .
L STATEMENT OF ASSUMPTION

A fture Mined Geologic Disposal System (MGDS) operational ceater wil be required to maintain
communications with the transportation network, maintain inventories, and support security and
safeguards requirements. This center will be located at the repository.

| IL hACKGROUND .- .- . - i

Requesting Managc;ﬁcnt.anﬁ Opcmﬁng Contractor (M&O) organizﬁﬁoﬁ: A

(X) Surface, ( ) Subsurface, () Waste Pa;:kage De§elo§ment, ( ) Other (specify):

Need for assumption (statement of intended use): . | |

General functions and location arc assumed to assign budgeting criteria.

II. RATIONALE

Rationale for assumption (source author, date, and report title) or staicmcnt of reasoning behind
engineering judgment: ' ’ .

Probable fnctional requirements to be established by Trans-RD:

This center conld maintain communications with all casks in transit and will maintain constant
records of the spent nuclear fuel (SNF) being transported to the MGDS. All spent nuclear fuel (SNF)
in lag storage or being handled will be tracked throughout the MGDS. Records that identify the
emplacement location of each and every fuel assembly will be maintained in this facility. Incoming
and outgoing casks will be tracked and their status monitored. This facility could act as the Geologic
Repository Operations Area (GROA) center for emergency control.

This facility could maintain the nemﬁary records to maintain conformance to all safeguards and
security requirements. :

~ IV. RESPONSIBILITY AND WITHDRAWAL
- . Responsible Management and Operating Contractor M&O) organizatic'm: Systems Engincering
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier:. DCS 008 - :Snbjeet: Decontamination Equipment and Space.
* L. STATEMENT OF ASSUMPTION |

Necessary-equipment and space required for decontamination will be provxded in each bmldmg
where contamination will be present. - . :

II. BACKGROUND

Requestmg Management and Operating Contractor (M&O) organizauon |

X) Surface, ( ) Subsurface, ( ) Wastc Package Development ( ) Other (specify):
" Need for assumption (statement of mtended use):

0. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engmeenng judgment. '

To prevent the spread of contamination tbat would occur by havmg to transport &ll contaminated
itemns to a central decontamination facility, provisions will be provided to perform these activitics
as near to the source of contamination as possible and to "promotc waste minimization.” The
Decontamination Facility cited in the Site Characterization Plan (SCP)/Conceptual Design Report
(CDR) will not be used. This assumption substitutes the necessary equipment and space needed for
decontamination.

V. RESPONSIBEITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Surface
Document(s) Supporting Withdrawal of Assumption: |

Withdrawal Date:
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Controlled Deésign Assumption
Assumption Rationale Sheét

Assumption Identifier:-DCS 011 - _— Subject: Underground Waste Generation - -
L. STATEMENT OF ASSUMPTION

Significant quantities of secondary mixed or low-level radxoacuve wastes wxll not be generated by
underground emplacement operations. - , , L e

I BACKGROUND

Requestmg Management and Opemtmg Contractor (M&O) orgamzanon .:.

(X) Surface, ( ) Subsurface, ( )’Waste Package Development ( ) Other (specify):

Key Assumption 024 indicates facilities will be locaxed at the Geologxc Repository Operations Area

(GROA) to process and package onsite generated radioactive low-level waste (LLW). Key
- Assumption 024 also assumes nonradloactwe waste will not be sent to the LLW processing facility.

Need for assumpnon (statement of intended use):

An’tinderground radiologically controlled area (RCA) waste assumption is needed to design the
waste treatment facility and processes. :

IOL RATIONALE

Rationale for assumption (source anthor, date, and report title) or statement of reasoning behind
engineering judgment:

Tbe emplawment area of the underground is assumed to be within the radiologically controlled arca
(RCA) but is not expected to be manned. Significant secondary mixed or low-level waste materials )
should not be generated. Underground hazardous wastes will not be sent to the facilities ptoeessmg
LLW in order to maintain scparahon of the hazardous and low-level waste, as defined in Key

Assumption 024.
IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Subsurface

- Document(s) Supporting Withdrawa! of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Shéét

Assumption Identifier: DCS.012 - Subject: No HLW in Wasté Treatment Building - .
L STATEMENT OF ASSUMPTION

The Waste Treatment Building (WTB) will not process secondary transuranic or high-leve] waste
(HLW). If such waste materials are generated, they will be packaged at the point of generation and
disposed in the underground emplacement area via the Waste Handling Building (WHB).
IL-BACKGROUND - -~ . . . S e e

Requesting Management and Operating Contractor (M&O) organization:

(X) Surface, ( ) Subsurface, ( ) Waste Package Development, ( ) Other (specify):

Need for ;ssumpﬁm (statement of intended use):

Current controlled assumptions do not address secondary transuranic or HLW disposition. This
assumption is needed to design the WTB, any other surface facilities that could generate these

materials, and the nnderground famhtxcs Impact on thc underground dcsxgn is expected to be
negligible, ~ -

HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasomng behind
engineering judgment:

The facilities that could generate HLW, such as the Cask Maintenance Facility (CMF) or Waste
Handling Building (WHB), are designed for HLW operations (e.g., underwater or in hot cells) and

.could better accommodate handling secondary HLW .packaging. The WTB will be designed

primarily for contact operations _involving low-level radioactive waste (LLRW) materials.
IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Managcmcnt and Operating Contractor (M&O) organization: Surface
Document(s) Supporting Withdrawal of Assumptlon

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Shect

Assumption Identifiers DCS013  ° Subject: Waste Generated by Performance
. Confirmation Activities

L STATEMENT OF ASSUMPTION
Waste quanums gcncratcd by thc pcrfonnanoc confirmation operations. wnll bc ncghglblc .

As a result, wastes generated by the performance confirmation operanons will not unpact the design
of the Waste Treatment Bmldmg (WTB). .. C s

IL BACKGROUND ' .

Requesting Management and Operating Contractor M&O) .organiz_ation:

() Surface, ( ) Subsurface, ( ) Waste Package Devclopmeni, ( ) Other (specify):
Need for asSumpﬁon (statement of intended use):

It is necessary to assume the impact of the unspecified mission of the performance confirmation
“operations on the design of the Waste Treatment Building (W'-I‘B) and the waste treatment processes.

L RATIONALE

Rationale for assumption (source author, date, and repon title) or statement of reasoning behind
engmeenng judgment: .

Assumption is based on the 19956 Management and Operating Contractor (M&O) Performance
Confirmation Concept Study (B00000000-017l7-$705-00035) Destructive tcstmg on waste
packages will be conducted only if these are recovered on & contingeacy basis.

Iv. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O0) organization: Surface

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date: -
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. Controlied Design Assumption
Assumption Rationale Sheét

Assumption Identifier: DCS019 - Subject: Support Facilities Design -
I. STATEMENT OF ASSUMPTION

Support Facilities comprise those described in the Site Characterization Project Conceptual Design
Report (SCP-CDR) and will not be addressed within Viability Assessment (VA) design efforts.

IL. BACKGROUND
Requesting Man;gement and 6perating Contractor M&O) orgartiz;tion:

X S‘urface,_ ( ) Subsurface, ( ) Waste Pacicage D-evelopment, or () Other (specify):
Need for assumption (statement of intended usc): '

Focus of VA design effort.

II. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of -reasoning behind
engineering judgment: : '

Support facilities design is assumed to follow standard practice.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Surface
Document(s) Supporting Withdrawa! of )\ssmixption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

\—/

Assumption Identifier: DCS.020 - ' Subject: WHB Wet/Dry Handling ..
L STATEMENT OF ASSUMPTION |

The Waste Handling Building (WHB) will use & wet waste handling concept using fuel pools

for opening casks and dual-purpose canisters (DPCs) and removing and staging the SNF

assemblies. Other operations, including the loading of SNF assemblies into disposal
- containers and all handling of disposal canisters for HLW DOE SNF and commercial SNF,
-wﬂlbcperfoxmsdmdryhoteclls L :

I BACKGROUND

Requesting Management and Operating Contractor (M&O) organization:
(X) Surface, () Subsurface, () Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use):

Clarification that the WHB will use fuel pools for selected applications and dry hot cells for

other applications. This concept, as summarized above in the Statement of Assumption, is

“““described us the “Wet Waste Handling System” and presented as the-recommended concept

in the Wasre Handling Systems Configuration Analysis (CRWMS M&O 1997b). The

\/ assumption is included to establish a program position for the concept as recommended in this

approved analysis.
118 RATIONALE

Rationale for assumption (source author, date, and report m!e) or statement of reasoning
behind engineering Judgcmcnt

The current Waste Form Scenario includes predominantly uncanistered waste and waste
packaged in non-reusable DPCs, distinctly different from the Multi-Purpose Canister
(disposable canister) that was a basis for the Advanced Conceptual Design. The Waste
Handling Systems Configuration Analysis included a material handling simulation and
decisions analysis to compare wet and dry design alternatives for the uncanistered waste form
scenarios, and recommended a wet waste handhng system concept based on optimum
performancc effectxveness

“The wet waste handhng system eonoept is sclccted based onthe throughput required to handle

a significant increase in spent fuel assemblies at the Reposxtory. and it utilizes proven methods

and equipment for handling spent fuel assemblies in a pool environment for similar

- applications. In addition, there are advantages of reduced occupational exposure during
- maintenance and recovery operations, and reduced life cycle cost.
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Controlled Design Assumption
\-/ ' Assumption Rationale Shieet -

Assumption Identifier: DCS 020 (continued) . Subject: WHB WevDry Handling .
IV. RESPONSIBILITY/SUBSTANTIATION/WITHDRAWAL |
Responsible Management and Operating Contractor (M&O) organization: Surface Design
Document(s) Supportmg Wiﬂld;-awal of Assumption: D

- Withdrawal Date: -
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption I'denti[ier': DCS 021 : Subject: Special Tooling --
I. STATEMENT OF ASSUMPTION
The Waste Handling Building will include the flexibility to receive, handle, and unload a variety of
shipping casks and canisters. Special tooling (yokes, grapples, fixtures, etc.) will be required to
handle these waste form configurations as defined in Key Assumptions 001, 002, and 003. The
maximum number of types that will be received at the repository are as follows:

* Shipping Casks (15 types) L

* Spent Fuel Assemblies (12 types)

* Disposal Containers (6 types)

* Disposable Canisters (3 types)
II. BACKGROUND
Requesting Management and Operating Contractor (M&O) organization:
(X ) Surface, ( ) Subsurface, ( ) Waste Package Development, or ( ) Other (specify):
Need for assumption (statement of 'i'ntended use): '
Scoping of the waste handling design and sizing of storage spaces.
IIL. RATIONALE

Rationale for assumption (source guthor, date, and report title) or statement of reasoning behind
engineering judgment:

The number of types were estimated by the Surface Design based on the variety of waste form
~ configurations that are expected. : -

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operatin_gcommctot (M&O) qrganizatioh: Surface
" Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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. SECTION7
DESIGN CONCEPT SUBSURFACE ASSUMPTIONS (DCSS)

* B00000000-01717-4600-00032 REV 05

July 1998



Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS 001 Subject:. Drift Orientation

L. STATEMENT OF ASSUMPTION
Preferred drift orientation:-
. Oﬁmﬁﬁon of emplacement drifts will be at least 30 degrees from dominantv joint
orientations. Using the information on joint orientations in Assumption TDSS 017, the
.+ emplacement drift orientation.will generally fall between N70W and S7T5W. ;
 Oricntation 6f mlic access drifts, mains, ramps, etcw:ll be s needed to
complement emplacement drift orientation, generally forming intersections of 70-90 degrees
where practxcable .
- Contingency drift oricntation:

Contingency layouts not meeting the preferred orientations are required in case
substantiation of TDSS-017 indicates the joint orientations assumed are incorrect.

IL 'BACKGROUND o - : .

Requestmg Management and Operating Contractor (M&.O) orgamzatlon

( ) Surface, (X) Subsurface, ( ) Waste Pacl&agc Development, ( ) Other (specify):
" Need for assumption‘ (statement of intended hsc): :

Geometric guidance for repository layouts.

IIL RATIONALE |

Rationale for assumption (source aunthor, date, and report title) or statement of rcasomng behind
engmccnng judgment:

Engineering Judgmcnt in order to maximize stability of emplacement drifts and accept Jess than
maximum stability in other excavations. This is based on a philosophy or desire to eliminate having
to enter emplacement drifts, where heat -and radiation pose formidable problems, to perform

- . mnaintenance on a regular basis. Lesser stability is acceptable .in-other excavations because

maintenance on a regular basis does not have to overcome formidable problems. The 30 degrees
needs no substantiation. The actual emplacement drift orientations will depend on the dominant

- joint orientations as confirmed during site characterization. There is a need (10CFR60.21(c)(ii)(D))
to study alternatives and to be prepared with contingency layouts if the joint orientation changes
from that assumed.
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Controlled Design Assumption
Assumption Rationale Sheét

Assumption Identifier: DCSS 001 (continued) . Subject:_Drift Orientation
IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Subsurface..

Document(s) Supporting Withdrawal of Assumption:

"

Withdrawal Date: -~~~ = . ..
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identiﬁe'r: DCSS 005 - Subject: . Drift Excavation Methods ..
L. STATEMENT OF ASSUMFTION
Drift excavation :ﬁéthods: o

. Primary: tunnc‘I boﬁng machine (TBM)

-4 -Secondary: -other mechanical methods, and where mechanical methods are impractical,
drill-and-blast may be used to a limited degree primarily in non-emplacement arcas of the

repository.
II. BACKGROUND
Requesting Managemcnt and Operating Contractor (M&O) organization:
( ) Susface, (X) Subsurface, () Waste Package Development, () Other (specify):
Need for assumption (statement of intended use):
Affects the layout of dnfts in plan. -
IL RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment:

Applicable regulations and recommendations by oversight organizations support the use of
mechanical excavation. - : ' :

« 10 CFR 60.133(c)X2): Openings shall be designed to reduce deleterious rock movement.

= 10 CFR 30.133(f): Use excﬁvation methods that limit i:otential for creating preferential
pathways for groundwater. '

« NUREG 1347, Staff Site Characterization Analysis of the Depariment of Energy's Site
.- Characterization-Plan,- Yucca Mountain (NRC 1989), Comment 132: Compare the
alternatives of drilling and blasting and mechanical excavation methods.

« NWTRBs First Report to Congress: Maximize usc of the most modern mechanical
excavation techniques in studies of tunnel excavation methods.

The excavation methods were documented in Mined Geologic Disposal System Advanced

Conceptual Design Report, March 1996, B00000000-01717-5705-00027, Rev. 00, and were retaincd
in the design products during Viability Assessment.
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier:. DCSS 005 (continued) Subject: Drift Excavation Methods.
The ramps and one of the access/service mmhs for the repository were excavated by TBM as part

of the Exploratory Studies Facility (ESF). Approximately 6000 m ESF excavation by TBM
dcmonstratcs thc viability of using a TBM for teposxtory excavat:on ,

IV. RESPONS!BILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) orgamzatmn Subsurface ..

Document(s) Suppomng Wnthdrawal of Assnmptlon

Withdrawal Date: S - i
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Controlied Design Assumption
* Assumption Rationale Sheet

Assumption Identifier: DCSS006 Subject: Maximum Excavation Extraction Ratio . .

L. STATEMENT OF ASSUMFTION

Maximum-excavation extraction ratio for emplacement drifts: 30 percent.

I BACKGROUND

Requesting Management and-Operating Contractor (M&O0) organization: - .

(  Susface, (X) Subsurface, () Weste Package Developmeat, () Other (specify):
Need for assumption (statement of intended use): ‘

Affects layout of excavations. |

I1. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: : . - R

Excavation extraction ratio is defincd es the arca (in plan view) excavated divided by the total arca
considered. The 30 percent is a conservative value to promote long-term opening stability. It has
its basis in two-dimensional elastic stress analysis. For two circular openings in & hydrostatic stress
field, there is essentially no stress increase felt at one tunnel due to the presence of the other tunncl
for center-to-center tunnel spacings of three diameters or greater. (Three diameter center-to-center
spacing equals 33 percent excavation extraction ratio) Rev. O1 of the Controlled Design
Assumptions (CDA) is to limit this to emplacement areas and exclude it from the areas where no

emplacement occurs.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&0) organization: Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

| Assumption Identifier:. DCSS009 - - Subject: Maximum Grade of Drifts

L STAmmNI OF ASSUMPTION

Maximum grade in ﬁﬂm: -minimize, but g percent in mams used for emlMent drift access.
Maximum grade iﬁ emplacement drifts: minimize within 0.25 to 0.75 percent raﬂgé for ﬁrainage.
II. BACKGRQUND - - . : L e

Requesting Maﬁag_cmcﬁt ;nd ().pcfaﬁng Contractor. (M&0O) orga;ﬁzatio'n»: :

(' ) Surface, (X) Subsurface; ( | ) Waste P#ckage Developmént, ( ) Other (specify):

Need for assumption (statement of intended us;):

Affects layout of repository.

III. RATIONALE

Rationale for assumptibn (source author, date, and report title) or statement of reasoning behind

‘engineering judgment:

Earlier layouts of the repository and Exploratory Studies Facility (ESF) had much steeper drift and
ramp grades, which make for less safe operations and preclude use of conventional rail equipment
for haulage and transportation. These grades provide for safer operation, regardless of the transport
method, and allow use of conventional rail transport. Three percent is commonly accepted as the
stecpest slope on which trains can opcrate efficiently. The ramps were excavated at

L grades <3 percent as part of the ESF. The east access/service main was excavated as part of the ESF

at a grade of 1.35 percent.
IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating_ Contractor (M&O) organization: ‘Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Contfolled Design Assumption
Assumption Rationale Shéet

Assqmpﬁon Identifier: - DCSS 016 . Subject: Repository Material i-landling Equipment
L STATEMENT OF ASSUMPTION |
Repository material handling equipment:

'» Supplies: rail uan;porL

- -« -Excavated Rock: conveyor belt, or conveyor belt variation preferred when practical.

L. BACKGROUND

Requesting Management and Ope;'ating C:bntractor (M&O) organization:

( ) Surface, (X) Subsurface, () Waste Package Development, () Other (specify):
Need for assumption (statement of ihtcnded use):
Affects repository layout and operations.

II. RATIONALE | -

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
enginecring judgment:

Current plans are for underground rail transport of waste packages. Also using rail transport for
supplies simplifies underground operations. Use of a conveyor belt for transporting excavated
materials reduces the underground transportation fleet required and reduces operating costs where
excavated opening size and configuration makes use of a conveyor system practical. -

This assumption is part of the Mined Geologic Disposal System Advanced Conceptual Design Report
(B00000000-01717-5705-00027 Rev. 00).

IV, RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Supporting Withdrawal of Assumption: ~ |

Withdrawal Date:
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Controlled Désign Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS-014 , Subject: Shaft Excavation Method - ..
1. STATEMENT OF ASSUMPTION

Shaft excavation method: -‘Mechanical where practical.

II. BACKGRbﬁNﬁ |

Requesting Management and Operating Contractor (M&O) organization:
( ) Surface, (X) Subsurface, ( ) Waste Package Development, ( ') Other (specify):

Need for assumption (statement of intended usé):

Affects shaft size and support methods and also sc.hoduling. and sequencing &;f construction.

L RATIONALE

Rationale for assumﬁtion (source author, date, and report title) or statement of reasoning behind

engincering judgment:

Mechanical excavation methods canse the least disturbance to the rock and are analogous to using
mechanical excavation methods in drifts and ramps.

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Manigemcnt and Operating Contractor (M&O) organization: Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheét

Assumption Identifiet: DCSS 015 ' © Subject: Ventilated Air Properties -

-1 STATEMENT OF ASSUMPTION

Pfoperties-of ventilation air:
Standard Density: 1.2 kg/m’
Thermal Conductivity:  0.02564 W/mK

- Heat Capacity: - - 1.2082 k¥/m’K
I. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization: ,
( ) Surface, (X) Subsurface, ( ) Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use):
Used in ventilation system design.
m. . RAnONu‘E e P ~ . - Y

Rationale for assumption (source anthor, date, ind report title) or statement of reasoning behind
engincering judgment: E

Density from Industrial Ventilation, A Manual of Recommended Practice, 18th Edition, American .
Conference of Governmental Industrial Hygienists, 1984, Cincinnati, Ohio, Figure MS 10 in the
Metric Supplement in the back of the volume.

. Other values from Furidamentals of Heat and Mass Transfer, Second Edition, Incroprera and
DeWitt, John Wiley and Sons, 1985, page 767 (Table A4). - :

All values are for standard temperature and pressure. Values for other temperatures and pressures
should be adjusted by consulting Table A.4.

IV. RESPONSIBILITY AND WITHDRAWAL
—Responsible -quagcmcnt-ahd Operating-Contractor (M&O) organization: Subsurface -
Document(s) Supporting Withdrawal of Assumption: |

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet -

/ |
Assumption Identifier: DCSS 016 Subject: Maximum Underground Air Velocity.
L STATEMENT OF ASSUMPTION

“Maximum allowable air velocity in: ) )

Ramps: 76 mfs
Ventilation Shaft: - 203 m/s -
---Personnel Shaft: 117 - mfs
Emplacement Drifts . '
during Construction: 30 mSs
Exhaust Mains: 102 mfs
Service Mains: 76  m/s
Waste Handling Main:© 7.6 m/s
Ductwork: 305 mfs

IL BACKGROUND

Requesting Management and Operating Contractor (M&O) organization:
( ) Surface; (X) Subsurface;( - ) Waste Package Development, () Other (specify):

\/  Need for assumption (statement of intended use): -
Used in ventilation system design. May affect excavated dimensions.
IIL. RATIONALE |

Rationale for assumption (soﬁme anthor, date, and report title) or statement of reasoning behind
engineering judgment:

Emplacement drift values arc from Mine Ventilation and Air Conditioning, Second Edition,
Hartman, Mutmansky, and Wang, John Wiley and Sons, 1982, page 394.

Ductwork values are from Tunne! Engineering Handbook, Bicke]l and Kuésel, Van Nostrand
Reinhold Company, 1982, page 529. '

- All other values are from the Site Characterization Plan Conécpzual-Design Report, Section 3.4.4,
Table 3-23. o

V. REéPON’SIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Supporting Withdrawal of Assﬁmption:

— Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS017° - = Subject: Minimum Underground Air Velocity

L STATEMENT OF ASSUMPTION

Mmmum.requu'ed air veloclty in:.
mqmmmzﬁmmm WLM&MM
Ramps: 0S5l m/s 03l m/s
~-Shafts: - -~ 051 m/s . 031 mss
Emplacement ants 0S1mfs 031 m/s
Exhaust Mains: 051 m/s 031 m/s
Service Mains: 0S51mfs - - 031 mss
Waste Handling Main: 051 m/s . 031 m/s

Ductwork: - 12.7 m/s . 10.2 m/s
II. BACKGROUND

t
Reguesting Management and Operating Contractor (M&O) organization:
( ) Surface, (X) Subsurface, ( ) Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use):
Used in ventilation system ﬂcsign. ,
L RATIONALE |

"Rationale for assumption (source author, date, and repon title) or statement of reasoning behind
engineering judgment: A

Ductwork value from Industrial Ventilation, A Manual of Recommended Practice, 18th Edition, -
American Conference of Governmental Industrial Hygienists, 1984, Cincinnati, Ohio, Table 4-2.

All other values are from engineering judgmént.
V. RESPONS!BILITY AND WITHDRAWAL

“Responsible Management-and Opcranng-Contractor (M&O) orgamzatlon Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdravqal Date:
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Controlled Design Assumption
~ Assumption Rationale Sheet

Assumption Identifier: DCSS 018 . Subject: Minimum Underground Air Volume -
I. STATEMENT OF ASSUMPTION
Minimum required sir volume per: .-

Diesel KW: 00791 (@Ys)KW
Underground Worker:  0.0944 (m¥s)/person.

IL BA(;KGROUND :
Requesting Management and Operating Ct;ntractor (M&O') organization:

( ) Surface, (X) Subsurface, ( ) Waste Package Development, ( ) Other (specify):
Need for assumption (statement of intended use):

Affects ventilation sysgcﬁ design.

L. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: - :
Both values from Repository Underground Ventilation System Concepts, September 1993, Sections
§.2.1 end 5.2.2, DI B00000000-01717-5705-00003; Rev. 00. Sec it for additional sources such as
29 CFR 1926 and 30 CFR. ' :
These are universally accepted valﬁcs.
IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&0) organization: Subsurface

. Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date: .
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Controlled Design Assumption

Assumption Rationale Sheet -
Assumption Identiﬁer: DCSS 019 . ‘Subject: Maximum Underground Air Temperatures -+ .
Emplacement Drifts
L STATEMENT OF ASSUMPTION |
Maxlmum allowablc air tcmpcramm in emplaccmcnt drifts during:
Construction: 27° C effective ‘
‘Emplacement: - - 50°C dry-bulb, only in portion requiring access
Caretaker:- - no limit, determined by rock temperature
Retricval: '50° C dry-bulb, only in pomon rcqmnng access
Backfilling: - 50° C dry-bulb

II. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization:
( ) Surface, (X) Subsurface, ( ) Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use):
Affects ventilation system design.
III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of rcasomng behind
engineering judgment:

Constmcuou cffective temperature from Mine Ventilation and Air Conditioning, Section 20-5,
Second Edition, by H. L. Hartman, J. M. MM\ansky and Y. J. Wang, published by John Wiley and
Sons, Inc., 1982. Effective temperature is the most popular empirical heat-stress index that refers
the combined effect of temperature, humidity, and. velocity of the air to 2 smglc empirical
temperature scale reflecting equal sensations of warmth or cold. Effective temperature in workmg
spaces can be determined using standard effective temperature charts.

Emplacement and retrieval from Site Characterization Plan Conceptual Deslgn Report (SCP CDR),
page 2-65. The low temperature is needed only in portions where cqmpmcnt must operate It is not
- necessary to-cool the entire drift for access to a small pornon.

There may be no ventilation in the emplacemcnt drifts durmg the carctaker period. If there is no
ventilation, the air temperature will be the same as the rock surface temperature.

Temperatures for retrieval and backfilling apply only to drifts being prepared for retrieval or
backfilling, or to drifts in which these activities are actively occurring. After emplacement has been
completed in a drift and through repository closure, the drift is considered to be in the caretaker
period, except for when it is undergoing retrieval or backfilling.

B00000000-01717-4500-00032 REV 05 7-13 , July 1998



Controlled Design Assumption

Assumption Rationale Sheet
Assumptibn Identifier: DCSS 019 (continued) Subject: Maximum Underground -
' Air Temperatures -
Emplacement Drifts

IV. RESPONSIBILITY AND WITHDRAWAL -
Responsible Management and Operating Contractor (M&O) organiza'tion:‘ Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdrawa! Date:

B0O0000000-01717-4600-00032 REV 05 7-14 July 1998



Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS 020 - Subject. Maximum Underground Air Temperatures - -.
Access Mains

L smmmwr OF ASSUMPTION

- <

Maxunum a.llowable air tcmperature in access (ventilation mtake) mains during: -

Construction: 27 C cffective

-.-- Operations: -- - -27° Ceffective
Caretaker: - - - 27°Ceffective
Retrieval: -~ 27° C effective
Backfilling: 50° C dry-bulb

II. BACKGROUND

Requesting Management and Operating Contractor (M&O) o}ganization:
( ) Surface, (X) Subsurface, (X) Waste Package Development, ( ) Other (specify):

Necd for assnmptlon (statement of intcndod use):
Affects ventilation system design and operation of other eqmpment
IIL. RATIONALE

Rationale for assumption (sourcc author, date, and report title) or statement of reasoning behind
enginecering Judgment

Construction, operation, caretaker and retrieval temperatures from Mine Ventilation and Air
Conditioning, Section 20-5, Second Edition, by H. L. Hartman, J. M. Mutmansky and Y. J. Wang,
published by John Wiley and Sons, Inc., 1982. Effective temperature is the most popular empirical
heat-stress index that refers the combined effect of temperature, humidity, and velocity of the air to
a single empirical temperature scale reflecting equal sensations of warmth or cold. Effective
temperature in working spaces can be determined using standard effective temperature charts.
v/ RESPONSIBILI’I‘Y AND WITHDRAWAL -

- Responsible Management and Operatmg Contractor (M&O) orgamzatlon - Subsurface
Document(s) Suppomng Withdrawal of Assumpuon.

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiér: DCSS 022 - Subject: “K" Factor for Ventilation Air Flow -
L STATEMENT OF ASSUMPTION

*K" factor for ventilation air flow in:

Shafts:  Ventilation Shaft : 0.0030 kg/m’ "A"
Man-and-Material Shaft 0.0176 kg/m* "B"
Ramps --Waste Ramp : 0.0056 kg/m®* "C* - .. . .
. Tuff Ramp 00111 kg/m® "D" .- |
Bxhaust Mains: 4 0.0111 kg/m® "D"
Service Mains: . 0.0130 kg/m® "E"
TBM Launch Mains: - 0.0130 kg/m® "E"
Waste Main: 00111 kg/m® "D"
Emplacement Drifts
Without Waste Packages: 0.0130 kg/m* "E"
With Waste Packages: 00158 kg/m’® “F"

Metal Ventilation Duct 0.0039 kg/m* "G"
IL ‘BACKGROUND

Requesting Management and Operating Contractor (M&O) organization:
( ) Surface, (X) Subsurface, ( ) Waste Package Development, (X) Other (specify):

Need for assumption (statement of intended usc):
Affects ventilation system design.
IIL. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment:

*A" SCP/CDR, page C-16, for smooth lined unobstructed shaft.

*B* SCP/CDR, page C-159, for lined $haft with two sets of buntons.

*C" SCP/CDR, page C-158, for straight unobstructed tunnel in sedimentary rock.
*D"--SCP/CDR; page C-158, for straight slightly obstructed tunnel in scdimentary rock.

"E" SCP/CDR, page C-158, for straight moderately obstructed tunnel in sedimentary rock.

*F" Engineering judgment assuming heavily obstructed tunnel. '

"G" Prcliminary measurcment of 1.67 m diameter metal duct in Exploratory Studies Facility (ESF)

operation.

Shaft descriptions for "A" and "B" are per Site Characterization Plan (SCP)/Conceptual Design
Report (CDR), page C-16. Tunnel descriptions for "C" - "F" match those for maximum values in
Table 6-1 in Mine Ventilation and Air Conditioning, Second Edition, Hartman, Mutmansky, and
Wang, John Wiley and Sons, 1982.
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier:* DCSS 022 (continued) ~Subject: *K" Factor for Vcntilation.Air Flow .
Rev. 01 corrects a decimal point error. |
IV. RESPONSIBILITY AND WITHDRAWAL .- ,
Resl;onsible Management and Oéerating Contractor (M&O) organization: Subsurfaoe
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Mﬁon
Assumption Rationale Sheet

Assumption Identifier: DCSS 023 - Subject Maximum Preclosure Rock .-
‘ o C Surface Temperature -

L. STATEMENT OF ASSUMPTION

Maximum allowable preclosure rock surface temperature in:.

Shafts: | 35°C -unventilated
Ramps: 35°C - unventilated
- ‘Mains: - - . 50°C

Emplacement ants 200° C

Temporary increases in these (cmperann'es are allowed durmg uuual cooling of emplacement drifts
for maintenance, performance confirmation, retrieval and backfillings.

II. BACKGROUND

Requesting Management and Operating Contractor (M&O) orémization:
( ) Surface, (X) Subsurface, ( ) Waste Package Development, (. ) Other (specify):

Necd for assumption‘(statement of intended use): - -

Affects ventilation system design and operation of other equipment. Affects emplacement drift size
and drift, shaft, and ramp stand-off distances from the emplacement areas.

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment:

Emplacement drifts based on project position on thermal goals, a thermomechanical limit to maintain
drift wall stability, and a need to allow monitoring prior to closure. (Sec references below.)

Other values originally from Site Characterization Plan (SCP) Table 8.3.2.4-5. Value for "mains”
taken as the same as the value for "access drifts” in the SCP. Mains in the current design are
comparzble to the SCP’s access drifts. The temperatures are limited to the unventilated condition
because the intent is to limit the temperatures, caused solely by thermal load from the waste package,

- -outside of the emplacement drifts. Subsequent ventilation of the emplacement drifts may

tcmporarily canse the rock surface temperatures in the exhaust mains to rise, which is acceptable.

The tcmperature limits for mains and emplacement drifts refiect the recommendations of the Site
Characterization Plan Therma! Goals Reevaluation, DI B00000000-01717-5705-00005 Rev. 00
(CRWMS M&O 19932). The Thermal Loading Study for FY 1996, DI: BO0000000-01717-5705-
00044 REV 01 (CRWMS M&O 1996g), recommended retention of the 200° C limit for the
emplacement drift wall temperature limit.
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Controlled Design Asumpiion
Assumption Rationale Shéet

Assumption Identifier: DCSS 023 (continued) Subject Maxunum Preclosure Rock
' : Surface Temperature
IV. RESPONSIBILITY AND WITHDRAWAL
Responsxb!e Management and Operating Contractor (M&O) organization: Surface - .,
Documcnt(s) Suppomng Wxthdrawal of Assumption: B

Withdl'awal Datt: s e . . . . ) . -~ . [ 4%
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Controlled Désign Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS.025 ° Subject: Maximum Zeolite Temperature .
1. STATEMENT OF ASSUMPTION

The temperature at the average top of the zeolite layer beneath the potential emplacement arca shall
not exceed 90° G. - The vertical distance from the emplacement area horizon to the average top of
the zeolite layer in the Primary Area is estimated at 170 m. :

II. BACKGROUND - -: - - : -

Requesting Management and Opcratmg Contractor (M&O) organizatibn:
( ) Surface, (X) Subsurface, (X) Waste Package Development, () Other (specify):

Need for assumption (statement of intended use):
Affects location and extent of repository and also waste package spacing.
L. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment:

This goal is provided to limit mincralogic conversion of clinoptilolite, with significant sorptive
properties for some radionuclides, to analcime, which has poor sorptive properties. Natural analog
studies have found that this conversion may take place above $0°to 100°C in J-13 water chemistry.
The zeolitized layer within the CHn, as discussed in the Thermal Loading Study for FY 1996 and
as defined by the LANL site scale geologic model, is at least 125 m and on average about 170 m
below the primary arca portion of the potential repository. If alternative emplacement areas are

_considered, the average depth to the top of the zeolitized layer beneath those areas will need to be
estimated. The temperature at this average top depth shall not exceed 90°C. Reference: Thermal
Loading Study for FY96, DI: B00000000-01717-5705-00044 Rev. O1.

IV. RPBPONSIBILITYISUBSTANTIATIONIW‘THDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Systems Engineering
Requirements L

Document(s)-Supporting Withdrawal of-A#sumpﬁon:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier;: DCSS 027 . Subject: Rock Support Material Restrictions -.
L. STATEMENT OF ASSUMPTION

Organic materials (c.g., ¢poxy resin, nmbcr) arc restricted for usc as rock support and othcr
postclosure permanent materials in all openings. P

Concrete (subject to restrictions on chemical composition of cementitious materials) and steel are
allowable preclosure construction material in all openings. - - - . .

IL BACKGROUND

Requesting Management and Operating Contractor- (M&O) organization:
( ) Surface, (X) Subsurface, (X) Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use):
Affects rock support design and possibly other underground work.
HI. RATIONALE

Rationale for assumption (source author, date, and icpdrt title) or statement of reasoning behind-
engineering judgment:

These restrictions arc necessary to minimize the impact of subsurface construction on waste
isolation. The use of organics and specific cementitious materials should be approved by the
Determination of Importance (DI) group. As indicated in Assumption EBDRD 3.2.3.3.A.13,
performance evaluations are needed to determine any adverse impacts to waste isolation.

The restriction on the use of concrete include construction of systems, structures, and components
that will be removed prior to closure. : A

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Subsurface

- Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiers DCSS 028 . Subject: Emplacement Drift, Shafts,
’ Ramps Maintenance Plans

1. STATEMENT OF ASSUMPTION

Emplacement drifis will be designed-to be stable through the carctaker period, with the goal to
minimize or eliminate planned maintenance to sustain the ability to retrieve, sample, or relocate
waste packages. Shafts, ramps, and all other drifts will be designed to be stable, but may rely on
periodic planned maintenance. - : ) R
IL. BACKGROUND "
Requesting Management and Operating Contractor (M&O) organization:

( ) Surface, (X) Subsurface, (X) Waste Package Development, ( ) Other (specify):
Need for assumption (statement of intended use):

Affects design and cost of openingé as well as operations and maintenance.

III. RATIONALE |

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: '

Based on -cngingcﬁng judgment that long term, periodic maintenance in emplacement drifts is
unfeasible. Long term maintenance elsewhere is feasible, and therefore this should allow a more
economical design. See Key Assumption 013 for human entry under off-normal conditions.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Retionale Sheet

Assumption Identifier: DCSS 029 ° Subject: Maximum Underground Air Temperatures -
o ' . Exhaust Mains

I. STATEMENT OF ASSUMPTION

Maximum allowaﬁlc air. tcmp::ratun: in exhaust mains during:

Construction: 27°C effective

- Operations:: - - =--50°C dry-bulb Y
Caretaker: . .. S0°C .dry-bulb : : % e e
Retrieval: < emplacement drift rock surface temperature
Backfilling: '50°C  dry-bulb ' :

II. BACKGROUND

Requesting Managemcht and Operating Contractor (M&O) organization:
( ) Surface, (X) Subsurface, (X) Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use):
Affects ventilation sys@m dwign. |

II. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: : ‘ '

Construction effective temperature from Mine Ventilation and Air Conditioning, Section 20-5,
_ Second Edition, by H. L. Hartman, J. M. Mutmansky and Y. J. Wang, published by John Wiley and
Sons, Inc., 1982. Effective temperature is the most ‘popular empirical beat-stress index that refers
the combined effect of temperature, humidity, and velocity of the ‘air to a single empirical

scale reflecting equal sensations of warmth or cold. Effective temperature in working
spaces can be determined using standard effective temperature charts.

Operations and Caretaker - assumed same as "Maximum Allowable Rock Surfacc Temperature in
Mains” (DCSS 023). ~

'Rctricval: - air temperature would nonnaily be no greater.than the rock surface temperature (50
degrees C per DCSS 023), but could be as high as the emplacement drift rock surface temperature
if the emplacement drifts are ventilated through the exhaust mains.

Backfilling - this temperature is for backfilling within the exhaust mains, during which there is no
flow-through veantilation. This is the same as the rock surface temperature (DCSS 023). '
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Controlied Design Assumption

Assumption Rationale Sheet .
Assumption Identifier:: DCSS 029 (continued) Subject: Maximum Underground .
) Air Temperatures -
Exhaust Mains

Iv. RI‘BPO&SIBILITY AND WITHDRAWAL
Responsible Management and Operatmg Contractor (M&O) organization: Subsurfaoe
Document(s) Suppomng Wrthdrawal of Assumption:

Withdrawal Datc
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS 030 Subject: Limit Ground Surface Uplift ..
L STATEMENT OF ASSUMPTION

Limit surface uplift:to less than 0.5 cm/yr and relative motion of the top of TSw1 to lessthan 1 m
with no intact rock failure and no continuous joint slip. o :

1. BACKGROUND
Re;ucsnng Managcmcnt a;xd Ope:atmg Contractor (M&O) orgamzaugn | e

( ) Surface, (X) Subsurface, ( ) Waste Package Development, { ) Other (spgcify):
Need for assumption (statement of intended use): |

III. RATIONALE

Rationale for assumption (source author, da_\tc,' and report title) or statement of reasoning behind
engineering judgment:

These limits appear as goals 3-and 4 in-the 1993 Site Characterization Plan Thermal-Goals
Reevaluation report, DI B0O0000000-01717-5705-00005, Rev. 00. o » :

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O0) organization: Systems Engincering
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS 031 - - Subject: Limit Temperatures in PTn..
L. STATEMENT OF ASSUMPTION

Limit tcmperamres in PTn (Upper Paint Brush non-welded) to less than 115° C.

L. BACKGROUND o I
Requesting Management and Operating Contractor (M&O) organiza.tion: :

( ) Surface, () Subsurface, ( -) Waste Package Development, ( ) Other (specify):
Need for assumption (statement of intenﬁed use) |

1. RATIONALE

Rationale for assumption (souroé author, date, and report title) or statement of reasoning behind
engineering judgment:

The general goal to establish a thermal limit in the'PTn units was recommended in 1993 (Site
Characterization Plan Thermal Goals Reevaluation, DI B00000000-01717-5705-00005 Rev. 00).
No actual values were recommended at that time so a working value equal to that established for the
TSw3 (vitrophyre tuff) is established here. The TSw3 temperature limit has since been eliminated,
therefore the 115 degrees C value needs to be evaluated during the substantiation process.

Note: This therinal goal has been written in the format of requirement EBDRD 3.7.G so that upon
substantiation, it may be captured by the Management and Operating Contractor (M&O)
Requirements and incorporated into EBDRD 3.7.G or in the appropriate section of the Repository
Design Requirements Document (RDRD).

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Systems Engineering
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Shéet -

Assumption Identifiers DCSS 032 .. Subject: Temporary Surface Facilities for .-
' " Underground Construction

L. STATEMENT OF ASSULIPTIdN

Undaér;un; c;n;ﬁucﬁon wnll not use the north portal for access once émplacemcnt opcratidns
begin. _

H..BACKGROUND-- . L. : C e e s s
Requesting Ma;iagcmcﬁ; and Opcratmg Contractor (M&O) o;gmi;éﬁo;: I
(X) Surface, ( ) Subsurface, ( )Wast; Package Deveiopment, ( )'Otl;er (specify):
Need for assumption (statement of intended use):

Affects logistics of underground construction and location of construction accesses.

III. RATIONALE

. Ratiopalc for assumption (source author, date, and report titie) or statement of reasoning behind
cngineering judgment: : '

Key Assumption 047 states that the permanent repository surface facilities will be located next to

the north portal. The concept of operations has emplacement and development (construction)

operations to use scparate accesses. Therefore, the north portal cannot be used for construction once

_ emplacement begins. However, this does allow initial development to be carried out using the north

portal. Temporary surface facilities for underground construction will be located accordingly.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&:O) organization: Surface, Subsurface

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DESS 033 . Subject: Emplacement Drift Standoff .

L. STATEMENT OF ASSUMPTION

The greater of two standoff distances in the emplacement drifis for thermal and radiological concerns
will be utilized for calculating the usable emplacement area as follows: . . e e -

« A 35 m thermal standoff distance is used to limit the surface rock temperature of the
- +-adjacent main drift. -This therma) standoff is defined as the perpendicular distance from the
center of the closest emplaced waste package to the nearest edge of the main drift.

e A 13 m radiological standoff distance is used for limiting the radiological dose in the
adjacent main drift. This radiological standoff is defined as the distance from the center of
the closest emplaced waste package to the door of the emplacement drift. This distance is
equal to the sum of the distances from the door to the edge of the waste package (10 m) plus
half the length of the waste package (approximately 3 m).

II. BACKGROUND

Requesting Management and Operating Conpactor (M&O) organization: -

( ) Surface, (X) Subsurface, ( ) Waste Package Development, ( ) Other (specify):
Need for assumption (statement of intended use): |

Affects total uscabl; cmplaccmcnt' area. -

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: ’ :
Theomal Standoff

Past Repository layouts, especially the Site Characterization Plan, Yucca Mountain Site, have
allowed adequate standoff to limit the main drifc wall temperature to less than 50° C for the first SO
- years afteremplacement. Based on previous studies compiled within the Initial Summary Report
for Repository/Waste Package Advanced Conceptual Design, thermal standoff distances were given
for a narrow range of thermal loadings and specific emplacement conditions The thermal loading
range in the studies is consistent with the current program thermal loading of 83 MTU/acres.
However, the emplacement conditions do not quite match the current repository design. Among the
differences are the emplacement mode is now in-drift, the length of time to sustain main drift wall

temperature is now 150 years, and continuous veatilation is now considered in the main drifts
throughout the period of operations.
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Controlled Design Assumption
Assumption Retionale Sheet

Assumption Identifier: DCSS 033 (continued) Subject: Emplacement Drift Standoff*
Radiological Standoff

A radiological standoff is needed to limit the radiological dose in the adjacent main drift. For current
work, the position of the closcst emplaced waste package from the door is based on engineering
judgement. Preliminary assessment suggests that the selected value is satisfactory provided there
is sufficient shielding just inside the door to the emplacement drift as well as outside the door in the
turnout-for worker protection in the main drift once the emplacement drift is full and closed for
caretaker operations. the door to the emplacement drift is at the end of a 25-40 m long turnout

(curved section plus straight section) that provides a transition for rail transport from the main drift
to the emplacement drift eatrance. . -

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiér: DCSS 036 Subject: Emplacement Drift Entrance Doors
1. STATEMENT OF ASSUMPTION

Doors are required at entrances to emplacement drifts.

I BACKGROUND

Requesting Managcmcht and Op;rating Contractor (M&O) organization:

( . ) Surface, (X) St;bs;rfa.cc, ( ) Waste Package Dcvelopmcht, or (‘ )Othcr (spéci;fy):v

Neced for assumption (statement of ix;fendcd t;se): -

Needed to focus design.

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: . T

Doors at entrances to emplacement drifts serve two purposcs they control access to the
cmplacement drifts and they provide control of ventilation through the drifts. They will also
inherently provide some amount of radiological shielding.

IV. RESPONSIBILITY AND WITHDRAWAL

' Résponsiblc Management and Opémting Contractor (M&O) organization: Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:

.
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiers DCSS 037 - Subject: :Invert Material
L. STATEMENT OF ASSUMPTION

Invert material will consist of concrete. Other material additives may be used as necessary (refer to
Assumption EBDRD 3.2.3.3.A.13). The emplacement drifts with steel sets will contain steel inverts.

I. BACKGROUND

Requestmg Managcmcntand Operating Contractor (M&O) organiz#tion: C i e

( ) Surface, (X) SuWaw, ( ) Waste Packagé Development, or () Other (specify):
Need for assumption (statement of intended use):

Needed to focus design cfforts.

IOi. RATIONALE

‘Rationale for assumption (source author, date, and report title) or statement of reasoning behind

engineering judgment:

Supports an invert system that is constructable and meets requirements for waste package support
and engineered barrier performance. A previous assumption that the invert material would consist
of concrete/crushed tuff material combination was abandoned because of cost considerations. Sec

Sections 4.3.3 and 7.2 of Emplacement Drift Invers Structural Design Analysis, BBDC00000-01717-
0200-00001 REV 00 (CRWMS M&O 1997q).

For the use of steel inverts with steel sets, see drawing Emplacement Drift Ground Support Steel
Sets, BCAA00000-01717-2700-83020. '

IV. RESPONSIBILITY AND WITHDRAWAL
Responsible Management and Operating Contractor (M&O) organization: Subsurface

Document(s) Supporting Withdrawal of Assumption:

_Withdrawal Date: .
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS 038 -  Subject: Air Monitoring Underground _
I. STATEMENT OF ASSUMPTION

Air in underground excavations, including shafts and ramps, will be monitored as mqmrcd for health,
safety, and performance confirmation.

IL BACKGROUND

Requcsung Managcment and Operatmg Contractor M&O) orgamzatxon

( ) Surface, (X) Subsurface, ( ) Waste Packagc Devclqpment, or ( ) Other (specify):
Need for assumption (statement of intended use}:

Needed to focus design. |

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
_engineering judgment:

Performance Confirmation monitoring will be required in specified locations throughout the
repository. Since the shafts currently are to be used for exhaust air, it is logical to monitor them.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Subsurface
- Document(s) Supporting Withdrawal of Assumption: A
Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS 039 Subject: Ventilation System Pressure Differential .

L STATEMENT OF ASSUMPTION

' The ventilation systems for the emplacement and development areas shall be designed such that there
is a pressure differential: from the development to emplacement sides. The :pressure in the
development area shall be higher than the pressure in the emplacement area by approximately 189-
531 Pa (0.76-2.14 inches water gage).

II. BACKGROUND .

Requesting Management and Operating Contractor (M&O) organization:

( ) Surface, (X) Subsurface, ( ) Waste Package Development, or () Other (specify):
Need for assumption (statement of intended use):

Affects ventilation and repository layout designs.

III. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engincering judgment:

The pressure differential assures that any'air leakage will be from the development area to the
emplacement area. This reduces the risk of an airborne radioactive particle release into the
development area. The pressure differential value is based on practical limitations on the bulkheads
to be installed between the development and emplacement areas. .

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:

B00000000-01717-4600-00032 REV DSV 7-33 July 1998



Controlled Design Assumption
~ Assumption Rationale Sheet

Assumption Identifier: DCSS 040 . Subject: Diesel Equipment Limitation
L STATEMENT OF ASSUMPTION

The use of diesel powered equipment will not be allowed in the subsurface repository under normal
conditions. Its use is not precluded, however, in off-normal events. .

II. BACKGROUND

Requesting Management and Operating Contractor (M&O) organizéﬁon: : | : ‘. . - .

(- ) Surface, (X) Subsurface, (* ) Waste Package Development, or () Other (specify):

Need for assumption (statement of intended use):

The repository design team must select the primary power source for the subsurface design. Préviws
work has avoided diesel for the reasons stated below, but no official project position had yet been
established prior to this assumption.

II. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engincering judgment:

The use of diesel engines underground produces emissions which could potentially have a negative
impact on long term performance. Diesel particulates (soot) and Oxides of Nitrogen (NOy) are the
chief constituents of concemn. The Determination of Importance Evaluation for ESF Design Package
2C, and its accompanying *“Waste Isolation Evaluation: Tracers, Fluids, and Materials for Use in the

. Package 2C Exploratory Studies Facility Construction” contain preliminary evaluations on which

carly diesel work was based.

Diesel use has been allowed in the ESF on the basis that its use will not materially affect waste
isolation becanse no potential emplacement areas are being excavated in the course of the
construction of the ESF. However, it has been assumed by the repository design team that diesel use
would not be acceptable for the construction and operation of the repository. This is based on the
significantly larger total emissions which would result from construction and 100-year operations

-in the repository over that-expected from construction and opcrations of the ESF, and the fact that

repository airflow paths would include emplacement areas.

Information on this subject is available in the following documents: Use of NTS Surplus Diesel
Locomotives in the Excavation and Operation of the North Ramp of the ESF and BAB0OOOOO-
01717-1700-00001 (CRWMS 1994g) and Diesel Emissions Expected From Deutz F8IA13FW

Engine During North Ramp Excavation,” BABEA0000-01717-0200-00001 (CRWMS 1994h).
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Controlled Design Assumption
- Assumption Rationale Sheet

Asnnmﬁon Identifier: DCSS 040 (continued) Subject: Diesel Equipment Limitation °
IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Subsurface
Document(s) Suppor;idé ‘éi'lithdrawal of Assumption: |

Withdrawal Date: -

B00000000-01717-4600-00032 REV 05 7-35 July 1598
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiers' DCSS 041 - Subject: Subsurface Conﬁguratio:i for Water Drainage .
L. STATEMENT OF ASSUMPTION
The repogi;ory ‘subsurfaoe l_ayout will be configured such that:

o  Water entering the emplacement drifts can drain, by gravity, out of the emplacement drifts into
the mains, and, once out of an emplacement drift, cannot re-enter another emplacement drift.
(This assumption does not encompass general flooding of the facility);

-

o Drifting ebove the emplacement level will not have direct connecti;)n to.a;m emplacement drift
such that water entering the over-lying drift could flow by gravity through & man-made opening
into the underlying emplacement drifts; :

o Drifting above the emplacement Jevel will be configured to slope so that any water which
enters the drift can flow, by gravity, away from the emplacement area.

The drainage pattemns are shown in drawing Drainage Patterns VA Design Layout Plan,
BCAA0000-01717-2700-81028. '

IL BACKGROUND
R'equwﬁn'g Mﬁhagcn;cnt ;nd 6pcmting Contrabtor (M&O) organizétion:

( ) Surface, (X) Subsurface, ( ) W"asw Package Development, or () Other (specify):

Need for assumption (statement of intended use): | ‘

The subsurface repository design, including its input to the éonstmction of the Exploratoiy Studies
Facility design, have operated on the above assumption since the development of the Advanced

v Design. It has significant influence on the design and, as such, should be documented
in the project assumptions. '

IIL RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: - - '

The rationale for the guidance stated above is the regulations, in 10CFR60.133 (aX(1), 60.133(d), and
60.133(h) which require the underground facility to aid in the isolation of the wastes. The
;ons above result in a facility which, to the extent practical, minimizes the opportunities for

water.to contact disposal containers after closure. Water which enters an emplaccment drift will

drain out by gravity, and is precluded by the layout from flowing, by gravity, into another
emplaccment drift. Drifts above the emplacement horizon are restricted such that they must slope
to allow any water entering them to flow away from the emplacement area. Drifts above the borizon
are also constrained in that they must have no direct connection with emplacement drifts which could
provide a gravity flow pathway from the overlying drift into the cmplacement horizon.

B00000000-01717-4600-00032 REV 05 7-36 July 1998

N B B B



Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: DCSS 041 (continued) " Subject: Subsurface Configuration -
: , " for Water Drainage

It is not possible to preclude water contact with containers solely by the layout of the drifts, but the
measures above help ensure that the Jayout does not allow water more than one chance to contact
a container, and does not focus flow onto containers which otherwise may not have reached them.

IV. RESPONSIBILITY AND WITHDRAWAL

" Responsible Management and Operating .Contractbr M&O) organizatio.n: =Sub§ﬁrfaoc

Document(s) Supporting Withdrawal of Assumption:
Withdrawal Date:

B00000000-01717-4600-00032 REV 05 R X ‘ July 1998



SECTION §
DESIGN CONCEPT WASTE PACKA GE ASSUMPTIONS (DCWP)
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Controlled Design Assumption
Assumption Rationale Sheét

Assumption Identifier: DCWP001 * .. Subject: Limit Fuel Cladding Temperature -
I STATEMENT OF ASSUMPTION

Limit the fuel cladding tcmporaturc after placement in the waste package to less than 350 degrees

IL BACKGROUND
Requestmg Managemcnt and Operatmg Contractor (M&O) orgamzatton . :

( ) Surface, ( ) Subsurface, (X) Wastc Package Development, (X) Other (specify):
Systems Analysis and Modeling .

Need for assumption (statement of intended use):
Performance measure.

IIL RATIONALE

Rationale for assumption (souroe author, datc and report utle) or statement of reasomng behmd ‘
cngmocnng judgment: :

- The SCP established this thermal goal. It was roevaluatcd in 1993 and found to be still valid (Site
Characterization Plan Thermal Goals Reevaluation, DI B0O0000000-01717-5705-00005, Rev. 00).
Note: EBDRD 3.2.3.4.C.2 places a "derived” 350° C maximum temperature requirement on Waste
Aooeptancc so that the: "Temperature will not have exceeded 350° C (TBV) during storage under
inert gas.” EBDRD 3.2.3.4.C.2 should not be confused with the intent of DCWP-001. DCWP-001

is a long term goal to enhance the Zircaloy claddmg performance.

The350°C vahxc may change as more information is gathered on temperature sensitivity.of Zircaloy
cladding. Assurance is needed to maintain cladding temperatures to values low enough'to enhance
the Zircaloy cladding performance as a barrier.

Thermal Loading' Study for FY96, DI: B00000000-01717-5705-00044 Rev. 00, recommended
retention of the 350° C limit on the cladding temperature.

IV. RESPONSIBILITY AND WITHDRAWAL

Rcsponsxblc Management and Operaung Contractor (M&O) organization:
Systems Engineering (Vienna) ,

Document(s) Supporting Withdrawal of Assumption:

Withdrawa! Date:

B00000000-01717-4600-00032 REV 05 8-1 : July 1998



Controlled Design Assumption
Assumption Rationale She¢t

Assumption Kdentifiers DCWP 002 Subject: Limit HLW Glass Temperature- -
' 1. STATEMENT OF ASSUMPTION |

Limit the temperature of the high-level waste (HILW) glass to less than 400° C-during storage at the
produce sites and during transport to the repository. ’ = : S

IL BACKGROUND
Requesting Management and Operating Contractor (M&O) organizaﬁonf .

( ) Surface, ( ) Subsurface, (X) Waste Package Development, (X) Other (specify):
Systems Analysis and Modeling .

Need for assumption (statement of intended use):

Performance measure.

HI. RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: '

“The Site Characterization Plan (SCP) established this thermal goal to assure that the glass transition
temperature is not exceeded. It was reevaluated in 1993 and found to be still valid based on
conversations with Savannah River personncl (Site Characterization Plan Thermal Goals
Reevaluation, DI BO0000000-01717-5705-00005 Rev. 00). The goal should be retained for the
present with the goal reevaluated when new information is supplied by Savannah River.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Systems Analysis and
Modeling v .

Document(s) Subponing Withdrawal of Assumption:

Withdrawal Date:

B00000000-01717-4600-00032 REV 05 82 - , July 1998
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TECHNICAL DATA SURFACE ASSUMPTIONS (TDS)
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Controlled Design Assumptxon
Assumption Rationale Sheét

Assumption Identifier: TDS 002:. - Subject: Topography/Morphology. .
- I. STATEMENT OF ASSUMPTION

The Topographical Survey Data and Surface Morphology shall be as dcscn’bcd in Section 1. ll of
the Reference Information Base (RIB). A

210 BACKGROUND

Roquwtmg Managcmcnt and Opcratmg Contractor M&O) orgamzatlon

(X) Surface, () Subsurface, ( ) Waste Packagc Development, ( ) Other (specify):
Need for assumption (statement of intended use): -

This information is needed as inimt for site layouts

HI. RATIONALE

Ratxonale for assumption (source author, date, and report title) or statement of reasomng behind
engineering judgment:

This information is taken duectly fro:n the Reference Information Base (RIB).
Rnsponsmmmnmmnmwu '

Responsible Management and Opcratmg Contractor (M&O) organization: Natural Environment
Program Operations

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:

B00000000-01717-4600-00032 REV 05 9-1 : July 1998



: Conﬁ'oﬂed'Design Assumption
v . Assumption'Rationale Sheét

Assumption Identifier: TDS 003 . Subject: Soil Properties
I. STATEMENT OF ASSUMPTION

The Soil Propertics are described in Sections 1.1311, 1.1312, 1.1313, and 1.1314 of the RIB.. The
soil hydrologic properties, soil mechanical propertics, soil geochemical properties, and soil physical
properties are given.

I. BACKGROUND

Requesting Managi,emeia(and .(;);icraﬁng Contractor (M&O) organiu.tién: .

(X) Surface, ( ) Subsurface, ( ) Waste Package Development, ( ) Other (specify):

Need for assumption (statement of intended use):

This information is needed as input into surface facilities layouts, surface facilities structural design,
and certain environmental considerations that will be incorporated into the overall design.

III. RATIONALE - T
v Raﬁohalc‘ for assumption (source anthor, date, and report title) or statement of reasoning behind
engineering judgment: . |

This information is taken directly from the Reference Information Base (RIB).
IV, RESPONSIBILITY AND WITHDRAWAL

! Responsible Management and Operating Contractor (M&O) organization: Natural Environment
Document(s) Supporting Withdrawal of Aséhmption:

Withdrawal Date:

BWOI7I7-46®-¢XX)32 REV 05 " 92 ' . July 1998



Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: *TDS 004 . - . Subject: Meteorology ..
L STATEMENT OF ASSUMFTION

The Site Metcorology includes data on atmospheric and climatic conditions at the site based on
historical .data. These .conditions are- delincated in the Engineering Design Climatology and
Regional Meteorological Conditions Report (CRWMS M&O 1997n). Long-term postclosure
climatic conditions are not derived from this source. "~ -

L. BACKGROUND

Requesting Management and Operating Coniractor (M&O) organization:

(X) Surface, ( ) Subsurface, ( ) Waste Package Deveiopmcnt, ( ) Other (specify):

Need for assumption (statcmcnt of intended use):

This infoxmauon will be used as mput into various features of the facxlmes desxgns and will impact
the operational concepts. '

IIL. RATIONALE

> -

Rationale for assumption (source author, datc, and report title) or statement of tcasomng behind
englneenng judgment:. v

The Engineering Design Climatology and Regional Meteomlogwal Conditions Report (CRWMS
M&O 1997n) contains the up-to-date (1996) information on regional and site-specific metcorologlcal
conditions using data from site-specific meteorological monitoring networks operating in the
immediate vicinity of Yucca Mountain and long-term data from regional stations. Annual updates

to this report are planned to ensure site-specific climatology is current. :

Iv. RESPONSIBILITY AND WITHDRAWAL

Rcsponsiblc Management and Operating Contractor (M&O) organization: Environmental Ficld
Programs

Document(s) Supporting'Withdrawal-of Assumption:

Withdrawa! Date:

B00000000-01717-4600-00032 REV 05 93 July 1998
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDS 006 Subject: Design Basis Tomadoes . .-
L STATEMENT OF ASSUMPTION |

The Design Basis Tornado (DBT) will be:based on the "Parameters.of Design-Basis Tornadoes
(DBTs) for NTS,” which are given in the Reference Information Base (RIB), Section 1.3b, Table 2.

II. BACKGROUND

chu;sung Mx.t.na.ge;x.:;m and Opefating C(.)ntractoi'.(M&-()) orgamzanon |

(X ) Surface, () Subsurfice, () Waste Package Dcve.lopn.lcnt,.( ) Other (specify):
‘ Necd for assumption (statement of intended ﬁsc): |

The design of nuclear facilities inust assure that the designs considers severe natural phenomena.

- [I. RATIONALE

'Rationale for assumption (source author, date, and report title) or-statement of reasoning behind
engineering judgment:

« ‘This material came directly from the Reference Information Base (RIB).

« Differences between the RIB and NRC Regulatory guide 1.76, "Design Basis Tornado for
Nuclear Power Plants” arc to be evaluated for compliance with the NRC regulatory
requirements. -

« Sandstorm loading is assumed to be bounded by tornado and tomado missile loading and
hence are not addressed in a separate CDA assumption.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&Q) organization: Environmental Ficld
Programs . :

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:

B00000000-01717-4600-00032 REV 05 94 _ | - July 1998
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Controlled Design Assumption
Assumption Rationale Sheét

Assumption Identifier: TDS 007 - Subject: Winds (Operating Basis and Standard) .

I. STATEMENT OF ASSUMPTION

} Extreme-wind speed projections, mean wind speeds, and joint probability distributions (wind speed
| and direction) from the Engineering Design Climatology and Regional Meteorological Conditions
| Report (CRWMS M&O 1997n) will be used as the basis for repository facility design.

II. BACKGROUND -+ -~ - . S .
: Requesting Management and Operating Contractor M&O) orgamzatmn |

(X) Surface, ) Subsurface, () Weste Package Development, () Other (specify):

Need for assumption (statement of intended use):

The Concept of Operations uses this information for such considerations as dust suppression,
effluent release calculations, etc.

IIL. ‘RATIONALE

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
' engineering judgment: . : ' :

The Engineering Design Climatology and Regional Meteofo!ogical Conditions Report (CRWMS

M&O 1997n) contains up-to-date analysis of wind data collected &t site-specific monitoring stations
operating in the immediate vicinity of Yucca Mountain and long-term data from regional stations.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Environmental Ficld

Document(s) Supporting Withdrawal of Assumptibn:

Withdrawal Date:

B00000000-017 17-4600-00032 REV 05 95 July 1998



Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDS 008 Subject: Floods (Design B_gsi's) .
L. STATEMENT OF ASSUMPTION
The Design Basis Flood shall be based on the Probable Maximum Flood Boundaries identified in

_ -Tables 2.6.2-1 and 2.6.2-2 of the Technical Basis Report for Surface Characteristics, Preclosure
Hydrology and Erosion, Document No.: YMP/TBR-001, Rev. 0.

H.BACKGROUND - e L EE N
Requcsting Manﬁéement ;nd Operating Contractor (M&_O) organizationﬁ I
X Surface, ( ) Subsurface, ( ) Weste l;ackagé Development, ( ) Other (specify):
Need for assumption (smtcﬁent of intended use):

'Drainage arcas and peak flood discharges will be factors that will impact the location and layout of
the various surface facilities. :

HI. RATIONALE -~ - - Ce

Rationale for assumption (source duthor, date, and rcport title) or statement of reasoning behind
engineering judgment: :

This informé!ion govermns that which previously was cited in the Reference Information Base (RIB).
‘This report was developed to provide surface characteristics, preclosure hydrology, and erosion at

the Yucca Mountain Site, to support evaluation of siting guidelines of 10 CFR Part 960, General
Guidelines for the Recommendation of Sites for the Nuclear Waste Repositories.

Differences between YMP/TBR-001 and NRC Regulatory guide 1.59, "Design Basis Floods for
Nuclear Power Plants” are to be evaluated for compliance with NRC regulatory requirements.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Natural Environment
Program Operations : . ‘

 Document(s) Supporting Withdrawal of Assumption: -

" Withdrawal Date:

B00000000-01717-4600-00032 REV 05 . 9-6 July 1998



Controfled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDS 016 Subject: Outdoor Air Temperature/Humidity
1. STATEMENT OF ASSUMPTION |

Parameters used to measure outdoor air temperature and humidity conditions for purposes of
repository facilities design will be taken from Table A-17 of the Engineering Design Climatology

and Regional Meteorological Conditions Report (CRWMS M&O 1997n) for the appropriate
monitoring site(s) representative of the facility location. :

I ;BACKGROUND ‘

Requesting Management and Operating Contractor (M&O0) organization:

x) S.urfacc; ( ) Subsurface, ( ) Waste Package bévelopmcnt, ( ) Other (specify):
Need for assumption (statement of intended use):’ |
Affects heating, ventilation, and air conditioning (HVAC) systems design.

HI. RATIONALE ©~ =~ I

Rationale for assumption (source anthor, date, and report title) or statement of reasoning behind
engineering judgment: :

Table A-17 in Appendix A of the Engineering Design Climatology and Regiona! Meteorological
Conditions Report (CRWMS M&O 1997n) provides climatology data summaries in the form
recommended by the American Society of Refrigeration, Heating, and Air Conditioning Engineers
(ASRAE) for use in design of HVAC systems. The table includes the data summary for each of nine

Department (R/EFPD) to collect cavironmental and climatic data in the Yucca Mountain vicinity.
R/EFPD Site 1 is the closest and most representative of conditions in the north portal area. R/EFFPD
Sites 3, 4, and 7 are nearby, considered representative of variations in the general vicinity of the
north portal due to topography, and thus elso appropriate in determining bounding values of
ASHRAE parameters for this location. .

IV. RESPONSIBILITY AND WITHDRAWAL

-Responsible Management.and Operating..Contractor.(M&O) organization: Environmental Field

Programs-
Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
Boooouooo-omumoooaz REV 05 9-7 ‘ July 1998 ‘
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Controlled Design Assumption
Assumption Rafionale Sheét .

SECTION 10
TECHNICAL DATA SUBSURFACE ASSUMPTIONS (TDSS)

B00000000-01717-4600-00032 REV 05 July 1998



Withdrawal Date:

Controlled Design Assumption
Assumption Rationale Sheét

Assumption Identifier:; TDSS 001 - . Subject: In Situ Stress

| L. STATEMENT OF ASSUMPTION

Rock in situ stress at:proposed repository horizon:

Parameter Average Value Range
Vertical Stress - 7.0MPa ' 5.0-10.0 MPa

.- Min Horiz/Vert Stress - 0.5 ..03-08 ... ... -
Max Horiz/Vert Stress . 0.6 . 03-10 ;
Bearing - Min Horiz Stress  NSTW ‘ NSOW - N65W

Bearing - Max Horiz Stress N32E - . N25E -N40E
IL BACKGROUND
Requesting Management and Operating Contractot- M&O) orga_nization:
( ) Surface, (X) Subsurface, ( ) Waste Package Development, or ( ) Other (specify):
Need for assumption-(statement of intended use): - o - e .
Affects repository layout and induced stresses.
[IL. RATIONALE |

Rationale for assumption (source author, date, and report title) or statement of reasoning behind

 engineering judgment:

From Site Characterization Plan Conceptual Design Report (SCP CDR)
IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Natural Environment
Program Operations '

Document(s) Supporting Withdrawal of Assumption:

B00000000-01717-4600-00032 REV 05 10-1 July 1998
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Controlled Design Assumption |

Assumption Rationale Sheet
Asumption Identifier: TDSS002 = Subject: ‘Ground Surface Temperature,
Rock Thermal Gradient
I STATEMENT OF ASSUMPTION ' |
Avcrage rock tcmpmture at ground surfacc 18.7°C.
Thermal gradicnt in rock:  0.020°C/m for depth 0t0 150 m

- e - - 0018°C/mfordepth 150t0400m - :m - .. i
’ . 0.030°.C/m for depth 400 to 541 m -

IL. BACKGROUND

Requesting Managcxhcnt ax;d Operating Contractor (M&O) oréanization:

- () Surface, (X) Subsurface, ( ) Wasté Package Development, () Other (specify):
Need for assumption (statement of intended use)'

Affects reposxtory rock temperatare from thermal loading and vcnnlanon system design.
L RATIONALE

Rationale for assumption (source author, date, and report title) or statcmcnt of masonmg behind
enginecring judgment:

Ftom Reference Information Base (RIB), Rev. 03 ICN 1, Section 1.1326a, text on page 4 and Figme .
4 on page 20, whxch is based on temperature profile in USW G-4. .

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&0) organization: Natural Environment
Program Operations

Documetit(s) S\ipéorﬁng Withdrawal of Assumption:

Withdrawal Date:

B00000000-01717-4600-00032 REV 05 102 July 1998
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 003 © . Subject: TSw2 In Situ Saturation
L. STATEMENT OF ASSUMPTION |
In situ degree of saturation (percent) for subunits of Tsw2:

Middle nonlitho;;hysa! (Tptpmn or 'I'MN) 92

Lower lithophysal (TLL) . 83
.-~Mottled, upper 2/3 (TM2) - B T

| Mottled, lower 1/3 (TM1) | . 9%
II. BACKGROUND -
Requesting Management and Operating Contractor (M&O) organization:
( ) Surface, (X) Subsurface, ( ) Waste Package Development, () Other (specify):
Need for assumption (statement of intended use):
Affects repository rock temperature from the@ loading and ventilation system design.
IIL. RATIONALE - |

Rationale for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: ' '

For the middle nonlithophysa! subunit, a weighted average was calculated from core samples of the
Drift Scale Test, Single Heater Test, and the Observation Drift that were collected in ESF subsurface
work and documénted in tables 5-1, 5-2, 5-3, and 5-4 of Ambient Characterization of the Drift Scale
Test Block, BADD0G00-01717-5705-00001 REV 01, CRWMS M&O, December 1997. For the
other subunits, averages werce calculated from mean saturation data for individual borcholes, as
extracted from Teble 9 of Characterization of Hydrogeologic Units Using Matrix Properties, Yucca
Mountain, Nevada (Flint, Lorraine E. 1938). : '

IV. RESPONSIBILITY AND WITHDRAWAL

--Responsible Management and Operating Contractor (M&O) orgziniiation: Natural Environment

Program Operations

Document(s) Supporting Withdrawal of Assumption:

. Withdrawﬂ Date:

B00000000-01717-4600-00032 REV 05 10-3 July 1998



Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS004 ... . Subject: TSw2Rock Densities
L. STATEMENT OF ASSUMPTION |
Average TSw2 density is 2274 kg/m’. | ‘
IL BACKGROURD
Regquesting Management and Operating Contractor (M&O) organization:
) Surface, & Subsurfaoc. (. )Wastc Packagc Dcvelopmcnt ( ) Other (sM)
Need for assumption (statement of intended use)._
Basic parameter for rock mechanics design.
II. RATIONALE

Rationale for assumption (sourcc author, date and rcport mlc) or statement of rcasonmg bchmd
engineering judgment:’ 4

Value from Exploratory Studies Facility (ESF) Ground Suppon Analysis, BABEE0000-01717-0200-
00002, REV 00, Table V-1, Value is mean of dry density at in situ degree of samranon
IV. RESPONSIBILITY AND WITHDRAWAL

Rcsponsxb!c Management and Opcratmg Contractor (M&O) orgamzatlon Natural Environment
Program Operations

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:

B00000000-01717-4600-00032 REV 05 104 Fuly 1998
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Controlled Design Assumption
Assumption Rationale Sheet -

Assumption Identifier: ‘l_‘DSS 005 - Subject: TSw2 Thermal Conductivity :
.L. STATEMENT OF ASSUMPTION

Thermal conductivity of rock mass (dry and in sim saturation) - TSw2: 2.1 W/mK. -
IL BACKGkOIND
- Requesting Management and Gperanng Contractor (M&O) organization:

( ) Surface, (X) Subsurfacc ( ) Wastc Packagc Development, ( ) Other (spec:fy)
Need for assumpuon (statement of intended usc)..

Affects repository rock tcmperatine from thermal {oading and ventilation system design.
II. RATIONALE

Rationale for assumptxon (source author, date and repon mlc) or statement of rcasomng behind
enginecring judgment:

.Mean value from Reference Information Base (RIB), Rev. 03, Section 1.13262, Teble 2. Sec
Reference Information Base (RIB) for variability.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operanng Contractor (M&O) organization: Natural Environment
Program Operations :

Document(s) Supporting Withdrawal 6f Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 006 o . - Subject: TSw2 Heat Capacitance.
L STATEMENT OF ASSUMPTION |
Heat capacitance of in-situ rock - TSw2: .

20324x 10°Jm’K @ 25°C 2.0065 x 10° J/m’K @ 115°C

2.1280x 10°Jm’K @ 50°C -+ 2.1114x 10° J/m’K @ 155°C
~22638x10°I/m’K @ 94°C - - - . -2.1912x 10° ¥/m’K @ 195°C "
10.7683 x 10°J/m’)K @ 95°C 122692 x.10° ¥/m’K @ 235°C

10.4690 x 10° J/m’K @ 105°C - -2.3410x 10° ¥m’K @ 275°C
10.1984 x 10° /m’K @ 114°C ' - _

IL. BACKGROUND
. Requesting Management and Operating Contractor (M&O) organization:
( ) Surface, (X) Subsusface, () Waste Package Development, () Other (specify):
Need for assumption (statement of intended use):‘ v
Affects repository rock temperature from thermal loading and ventilation system design.
IIL. RATIONALE

Raﬁonalé for assumption (source author, date, and report title) or statement of reasoning behind
engineering judgment: '

From Reference Information Base (RIB), Rev. 03, Section 1.1326a, Teble 6. Rev. 00 of this
document added values for a wider emperature range. .

[V. RESPONSIBILITY AND WITHDRAWAL

| Rcsponﬁbl'c Management and Operating Contractor (M&O) organization: Natura! Environment

- = Document(s) Supporting Withdrawal of Assumption: -

Withdrawal Date: -

B00000000-01717-4600-00032 REV 05 10-6 . July 1998
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Controlled Design Assumption
Assumption Rationale Shéét

Assumption Identifier: TDSS 007 Subject: TSw2 Thermal Expansion
L STATEMENT OF ASSUMPTION
Thermal expansion coefficient of in situ rock during heating - TSw2: |
507x10°C@ 25- 50°C
--730x102C@ - S0-. 100°C
8.19x10%°C@ 100- 150°C
897x10%°C@ 150-- 200°C

II. BACKGROUND

“Requesting Management and Operating Contractor (M&O) organization:

( ) Surface, (X) Subsurface, ( ) Waste Package Development, () Other (specify):

Need for assumpnon (stazement of intended use) |

Affects reposnoxy rock tempetaturc and stress from thcrmal loadmg and vcnulauon system design.
IIL. RATIONALE

Rationale for assumptxon (source author, date, and report title) or statement of reasoning behind
engineering judgment: :

Values are averages of the mean values for TSw2 from Tebles 2-10, 2-11, and 2-12 in Repository
Design Data: Update Through August 1995 (SNL 1995c).
Iv., RESPONSIBILITY AND WITHDRAWAL

Responsiblc Managcment and Operating Contractor (M&O) organization: Natural Environment
Program Operations

Document(s) Supporting Withdrawal of Assumption:

Withdrawa! Date:
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Controlled Design _Assuinpﬁpn
Assumption Rationzale Sheét

Assumption Identifiers TDSS 008 - | Subject: TSw2 Elastic Modulus
L STATEMENT OF ASSUMPTION
" Elastic modulus of rock mass - TSw2 (at ambient temperature). -

Rock Mass Ouality Category

1 637 ‘
- 2 896 R
.3 - 12.55 ¢y
4 1
5

2351 -
" fI. BACKGROUND
‘Requesting Mmagcmcnt and Operating ConMr (M&O) organization:
() Sﬁrface. (X) Subsurface, ( ) Waste Package Development, ( ) Other (specify):
"Need for assumption (statement of intended use):  © R
Needed for stress and deformation calculations of rock mass.
III. RATIONALE

Rationale for assumption (source author, date, and mpoit title) or statcment of reasoning behind
engineering judgment: :

. Values from Sandia National Laboratories Data Transmittal for Rock Mass Mechanical Properties
Estimates from NRG Drilling Program, TDIF 304414, DTN: SNF2904199300Q.062. June 1995.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operating Contractor (M&O) organization: Natural Environment
Program Operations :

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:

B00000000-01717-4600-00032 REV 05 10-8 . July 1998
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 009 Subject: TSw2 Poisson's Ratio
.. STATEMENT OF ASSUMPTION
Pmsson s-ratio (at ambient tcmpcmmm)

IntactRock -TSw2.021
RockMass -TSW2 021

IL BACKGROUND

' Requesting Management and Operating"Contractor (M&O) organization:

( ) Surface, (X) Subsurface, ( ) Waste éackage Development, () Other (specify):
Need fqr assumption (statement of intended use): |

Needéd for stress and deformation calculations of rock mass.

m;.RATIONAIJE . - ' PR . -

Rationale for assumption (source anthor, date, and report mlc) or statement of reasoning behind
engineering judgment: _

Values from Sandia National Laboratories Data Transmittal for Rock Mass Mechanical Properties
Estimates from NRG Drilling Program, TDIF 304414, DTN: SNF29041993002.062, June 1995.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Opcratihg @nmm (M&O) organization: Natura! Environment
Program Opcrations

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:
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Controlled Design Assumption
Assumpfion Retionale Sheet

Assumption Identifier:. TDSS 010 . Subject: TSw2 Uniaxial Compressive Strength: -
L STATEMENT OF ASSUMPTION

Uniaxia; compressive strength of mtact rock - Tsw2: 155 MPa (at ambient temperature). - - -
I. BACKGROUND - "
chuesuug -Management and Operating Contractor (M&O) orgamzauon

() Surface, (0,9 Subsnrfacc, ( ) Wastc Package Developmcnt, () Other (specnfy)

Need for assumption (statement of intended use):

Needed for stress and deformation calculations of rock mass.

~ Basic parameter for rock mechanics design.

118 RATIONALE

Rationale for assumption (source author. date, and report txtle) or statemnent of reasomng behxnd
cngmccnng judgment: .

Mean -valuc from Reference Infdrmation Base (RIB), Rev. 03, Section 1.1322a, Table 1. See
Reference Information Base (RIB) for variability.

IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operatmg Contractor (M&O) organization: Natural Environment .
“ Program Operatxons

Document(s) Supporting Withdrawa! of Assumpﬁonf

Withdrawal Date:
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. Controlled Design Assumption
Assumption Rationale Sheét

 Assumption Ientifiér: TDSS 011~ - Subject: TSw2 Mobr-Coulomb Strength Parameters-
L STATEMENT OF ASSUMPTION ‘ '

Mohr-Coulomb strength parameters of rock mass - TSw2 (at ambient temperature): -

lity Cat Cohesion (MPa)  Existion Angle (Degre )
. 1 1.3 49
S . 1.6 T . 49
3. . 2.2 . 50
4 28 ' 50
5 3.8 = 50

1. BACKGROUND

Requesting Management and Operating Contractor (M&O) organization:

() §urfacc, (X) Subsurface, ( ) Waste Package Development, ( ) Other (specify):
Need for assumption (statement of mtcnded us.c): ) - -
l;\chdcd for evaluation of stability of rock structure.

III. RATIONALE

Rationale for assumption (source ‘author, date, and report title) or statement of reasoning behind
engineering judgment:

. Values from Sandia National Laboratories Data Transmiﬂalfor Rock Mass Mechanical Properties -
Estimates from NRG Drilling Program, TDIF 304414, DTN: SNF29041993002.062, June 1995.
IV. RESPONSIBILITY AND WITHDRAWAL

Responsiblé Management and Operating Contractor (M&O0) organizétion: Natural Environment

Document(s) Supporting Withdrawal of Assumption:

Withdrawal Date:

B00000000-01717-4600-00032 REV 05 10-11 . July 1998
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- Controlled Design Assumption
Assumption Rafionale Sheet -

Assumption dentifier; TDSS 012 | - Subject: TSw2 Porosity
1. STATEMENT OF ASSUMPTION

Porosity of intact rock - TSw2: 0.121. - s

1. BACKGROUND | '

Requesting Managcmem and Operating' Contractor (M&O) organization:

( -) Surface, (X) Subsurface. ( )Wastc Packagc Devclopment ) Othcr- (speé:fy)_) )

Necd for assumption (statemcnt of intended usc) :

| Needed to calculate rate at which water is absorbed or removed from rock. Affects thermal
calculations and ventilation system design.

III. RATIONALE

Rationale for assumption (source author, datc, and report title) or statement of reasoning behind
engineering Judgmcnt.

Mean value from Rcfcmncc Informatxon Base (RIB), Rev. 03, Section 1. l321a, Table 1. See
-Reference Information Base (RIB) for variability.

Iv. RESPONSIBILITY AND WITHDRAWAL

Rcsponsiblc Management and Opcratmg Contractor M&0) organization: Natural Environment
Program Operations

Document(s) Supporting Withdrawal of Assﬁmption:

‘Withdrawal Date:

B00000000-01717-4600-00032 REV 05 10-12 : July 1998
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Controlied Design Assumption
Assumption Rationale Shect

Assumption Identifier: ‘TDSS 017 Subject: Rock Joint Orientation and Frequency

L STATEMENT OF ASSUMPTION

Rock joint oricntation: -
- Dip
Major Joint Set N10- 12W 75 - 9O NE/SW
-‘MinorlointSets -+ N2SE 10SE- - .l
. . . N-N45E 80- 9OSFJNW e

Rock joint fmquency TSw2: 2.51/m for 70-80 degrce joints, 11.28/m for 80-90. degrec joints
(mean value) .

1. BACKGROUND

chuestmg Management and Opctanng Contractor (M&O) organization:

( ) Surfacc, (X) Subsurfaoc, ( )Wastc Package Dcvclopment. ( ) Other (speclfy)
Need for assumption (statement of intended use):

Needed for rock mass stability and deformation calculations.

IIL. RATIONALE

Rationale for assumption (source guthor, date, and report title) or statement of reasoning behind
engineering judgment:

From Lin et al., SNL SANDS2-0449, Table 3-9.

V. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Opcratmg Contractor (M&O) organization: Natural Environment
Program Operations

--Documcnt(s)SuppomngWithdrawalofAssumpuon e e et s

Withdrawal Date:

' B00000000-01717-4600-00032 REV 05 10-13 v July 1998
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 021 - Subject: Surface Air Temperature/Humidity

L STATEMENT OF ASSUMFPTION

Parameters used to measurc surface air temperature and humidity conditions for purposes of
subsurface facilities design will be taken from Table A-17 of the Engineering Design Climatology
and Regional Meteorological' Conditions Report (CRWMS M&O 1997n) for the appropriate
monitoring site(s) representative of the air intake location. (This is the same data indicated in
assumption TDS 016 for usc as the basis for surface facility design.) . |

i

II. BACKGROUND
Requesting Management and Opcranng Contractor (M&O) organization:

( ) Surface, (X) Sl;bsurfacc. ( ) Waste Package Dcv:lopmcnt, ( ) Other (specify):
Need for assumption (statement of intended use): |

Affects underground ventilation and coo!ing'systcm design.

IL-RATIONALE S e .

Rationale for assumption (somce author, date, and report title) or statement of reasoning behind‘
engineering judgment: ' : ’

Table A-17 in Appendix A of the Engineering Design Climatology and Regional Meteorological
Conditions Report (CRWMS M&O 1997n) provides climatology data summaries in the form
recommended by the American Society of Refrigeration, Heating, and Air Conditioning Engineers
(ASRAE) for use in design of HVAC systems. The table includes the data summary for each of nine
sites operated by the M&O Contractor’s Radiological and Environmental Field Programs
t (R/EFPD) to collect environmental and climatic data in the Yucca Mountain vicinity.
R/EFPD Site 1 is the closest and most representative of conditions in the north portal arca. R/EFPD
Sites 3, 4, and 7 are nearby, considered representative of variations in the general vicinity of the
north portal due to topography, and thus also appropriate in determining bounding values of
ASHRAE parameters for this location. : : 4

IV. RESPONSIBILITY AND WITHDRAWAL

- “Responsible Management-and Opcratirig Contractor (M&O)-organization: Environmental Field

Programs :
Documcnt(s) Supporting Withdrawal of Asﬁumpﬁon:
Withdrawal Date:
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Controlled Dasign Assumption
Assumption Rationale Sheét -

Assumption Identifier; TDSS.022 ' - ) Subject: Wind Intensity .-
L STATEMENT OF ASSUMPTION |

| Wind intensity for subsurface facility design will be based on the same data mdncatcd in assumptxon
TDS 007 for use as the basis for surface facility design. i .

II. BACKGROUND

Requwtmg Managcmcnt and Operatmg Contractor M&O0) orgamzanon ' e -

( ) Surface, (X) Subsurface, { ) Waste Package Development,{ ) Other (specify):
Need for assumption (statement of intcnde& usc)

Affects design of ventilation exhaust iyﬁcm.

1. RATIONALE |

Rational¢ for assumption (source author, ‘date,"and report title) or statement of reasoning behind
cngineering judgment:

| ‘The Engineering Design Climatology and Regional Meteoro!ogical Conditions Report (CRWMS

M&O 1997n) contains up-to-date analysis of wind data collected at site-specific monitoring stations
operating in the immediate vicinity of Yucca Mountain and long-term data from regional stations.
IV. RESPONSIBILITY AND WITHDRAWAL

Responsible Management and Operaung Contractor (M&O) organization: Environmental Field
Programs

Document(s) Supporting Withdrawa! of Assumptiod:

 Withdrawal Date:
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier; TDSS 025 -~ - - Subject: Unsaturated Zone Groundwater Chcrmstry L
L. STATEMENT OF ASSUMPTION

The composition of seeping water (per Assumption TDSS 026) that enters the excavated

volume of
the repositoryis: - - ot

. v,

Typical: pH 74 (J-13)
- ~Variability: pH4:5t0105 - P T A
. _..Concentration factor of 0.1 to 10 times the nominal J-13 . . :

These variabilities of the water ‘chemistry are apbﬁmble to the water influx at the edge of the
excavated volume. : S , :

II. BACKGROUND
Requesting Management and Operating Contractor (M&O) organization:

( ) Surface, () Subsurface, ( ) Waste Package Development, or ( X ) Other (specify): Natural
Environment Program Opérations™ T T ’

Needed to determine waste package corrosion rates.
IIL RATIONALE X

The following rationale describes the basis for the assumed values of the water chemistry presented
in this assumption. A formal request was submitted to the Natural Environment Program Operations
to obtain qualified data from which to refine these values. ,

Since the repository horizon is well above the saturated zone, the source of sccping water is
presumably precipitation (rainwater). As the water (i.c., aqueous solution) percolates through the
soil and rock, its composition gradually changes from that of rainwater to that of J-13.

J-13 well water has been extracted from TSw2 in the saturated zone, east of Yucca Mountain, so its
composition should be indicative of the composition of groundwater at the TSw2 repository horizon.
The composition of J-13 has been published in Reference 1 (pg. 38, Table 3-2). Compositions of
typical rainwater have also been published in Reference 2(pg. 165, Table 38). :Comparison of the -
compositions cited above shows that, for each reported constituent, rainwater is more dilute than J-
13 well water. Since dissolved constituents generally increase the corrosion capabilitics of water,
and since the composition of the percolating groundwater is progressing from the dilute composition
of rainwater to the more concentrated composition of J-13 groundwater in the saturated zone, itis
conservative to assume that the seeping water that enters the excavated volume has the composition
of J-13 well water. It is noted that the excavated volume, rather than the emplacement drift, is
specified because a concrete drift lining, if used, may significantly affect the composition of the
groundwater. ' 4
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiers TDSS 025 (continued) Subject: Unsaturated Zone Groundwater,
- Chemistry

Because of local effects, the composition of water in some very localized environments (¢.g., ina
corrosion pit, under a-microbial colony, after interactions with the enginecred barrier system, with

the waste package, or with any cementitious materials in the drift) may be morc concentrated in some
species. ’

The water involved in steady state ambient flow and especially the thermally induced mobilized flow
will have more opportunities to be chemically altered than the episodic ambient flow. This is a very
complex process to understand and predict. Estimates are being provided in this assumption to cover
the expected range of variability for those chemical properties that may have the largest potential to
impact the enginecred barrier design. These parameters are the water pH and the jonic concentration.
Effects from major microbial activity and/or acidic divergence could lower the pH (Refercnce 3).
A conservative estimate is a pH of 4.5. The resulis from the calculations in Reference 4, indicate
that pH values can change in the alkaline regions from 7 to 10.5. The dynamic nature of the heating
and cooling of the rock surrounding the emplacement drifts could also contribute to increased
concentration of ions in the water by boiling off part of the water as it travels through the rock. This
increase in concentration is conservatively being assumed gs a factor of 10. Under conditions such
as the episodic flow, the travel path of the water to the excavated openings is relatively direct and
quick and therefore the ionic concentration of condensate may be more dilute than J-13. This is
being assumed to be one tenth of the concentration of the measured J-13 ijonic concentration

(References S and 6). ) .

1)  D. Wilder, “Preliminary Near-Field Environment Report, Volume IL Scientific Overview of
Near-Field Environment and Phenomena”, UCRL-LR-107476 Vol. 2, April 1993

2) Georg Mathess and John C. Harvey, “The Properties of Groundwater”, John Wiley & Sons,
New York, 1982

3) William Murphy, “Geochemical Models for Gas-Water-Rock Interactions in a Proposed
Nuclear Waste Repository at Yucca Mountain, Nevada”, Center of Nuclear Waste Regulatory
Analyses, San Antonio, Texas :

4) Peter Lichtner, “Multiphase Multicomponent Nonisothermal Reactive Transport in Partially
. Saturated ‘Porous Media”, Presented at the International Conference -on Deep Geologic.
- Disposal of Radioactive Waste, 1996, '

5) CRWMS M&O 1997. Single Heater Test Interim Report. BABEAFOO0-01717-6900-60001,
REV 0. _ : : ‘

6) Glassley, W. and Deloach, L. 1997. Second Quarter Results of Chemical Measurements in
the Single Heater Test, REV 0. Livermore, California: Lawrence Livermore National
Laboratory.
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: Controlled Design Assumption
v ‘ Assumption Rationale Sheet

Assumption Identifier: TDSS 025 (continued) Subject: Unsaturated Zone Groundwater
- Chemistry

IV. RESPONSIBILITIES AND WITHDRAWAL

| Responsible Management and Operating Contractor (M&O) organization: ‘Natural Environment
| Program Operations - - ,

Document(s) Supporting Withdrawal of Assumption: I S

Withdrawal Date:

P—
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 026 - Subject: Bounding Waté; Percolation

L. STATEMENT OF ASSUMPTION

" The amount of liquid water that percolates downward, and is potentially available to seep into the

emplacement drift.in the vicinity .of one waste package can be estimated in scveral ways. : The
following assumptions provide design-basis flow conditions. The ambient (naturally existing) flow
rates arc developed for the present day conditions (up to 100 years after initial emplacement of
waste), near-term conditions (up to 300 years after initial emplacement) and long term conditions
(up to 20,000 years after initial emplacement). A separate estimate of flow for drainage design is
provided. In addition, the assumption provides the anticipated flow for thermally mobilized water.
Design calculations should include the sum of the mobilized and ambient water flow (cither the fully

mediated, the steady focused or the episodic focused). The assumptions are as follows: :

: (in the vicinity of one waste

- Near-term: = 0.1 m%year

Ambient Stead d (steady § Flo (on-avgra‘ge,meenginecred
barrier system in the icinity of a waste package will be ex ed to such a flow once every 40 years)

Present-day: 2 m®of water, occurring over one year
Near-term: 4 m®of water, occurring over one year

Long-term: 20 m’ of water, occurring over one year

space) Flow: (on average, the
be exposed to such a flow once

. . . . .
e VINY, 2 LOCTISCO S YON HERI

2NLe ]
engincered barrier system in the vicinity of a waste package will
every40years) - : :

.
“e
L

- Present-day:--2-m® of water;-occurring over one week, one umc inthe year
Near-term: 4 m’of water, oomrring'(nwet one week, one time in the year'

Long-term: 20 m”® of water, occurring over one week, one time in the year

B00000000-01717-4600-00032 REV 05 10-19 July 1998
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifiers’ Tl"DS-S 026 (continued) Subject: Bounding Water Peroo!aﬁon

age Jiows

P:eseqt-day: 0.2 m¥m of drift occurring over one week, one time per year
Near-term: 0.4 m¥m of drift occurring over one week, onc time peryear - . (.-
Long-term: 2 m*m of drift occurring over one week, one time per year

60 m’/year ﬁm énpliocmcnt to 30 years for a line load design or-to30(')yearsfo.rapoint'
load design.© ' - T

IL. BACKGROUND
- Requesting Management and Operating Contractor (M&O) organization:

()Surface, ( ) Subsurface, ( ) Waste Package Development, or ( X ) Other (specify): Program Chief
Scientist

Need for assumption (statement of intended use):

Needed for repository and waste package design to respond to percolating water potentially available
to seep into the emplacement drifts. : _

ITIL. RATIONALE |

The following rationale describes the basis for the assumed flows presented in this assumption. A
formal request was submitted to the Natural Environment Program Operations is being prepared to
obtain qualified data from which to refine these flow values.

The unsaturated zone at Yucca Mountain is composed of a sequence of variably-welded and
variably-fractured tuff units, distinguishable in terms of their average flow properties: in descending
order from the surface, these include the Tiva Canyon welded (TCw) and the Paintbrush nonwelded
(PTn) units, and proposed repository host rock, the Topopah Spring welded (TSw) unit. Water
reaching the TSw unit percolates downward to it from the surface through the overlying units. The
percolation flux in the TSw-unit itself is difficult to determine. ‘¥t cannot be measured directly and
only inferred from indirect lines of evidence. The rock is highly heterogencous and the-nature of
flow in the unsaturated zone is chaotic and nonlinear, making such inference extremely difficult.
Nevertheless, studies to date provide information that can be used to estimate a reasonable bound
to the flow conditions that might affect the engineered barrier system.
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 026 (contihued) Subject: Bouhdin.g.Watcr‘tcr'colaﬁon .

‘Net infiltration into the TCw unit of water precipitatinig onto the surface of Yucca Mountain provides
an upper boundary condition for the percolation flux. Current evidence suggests that present-day net
infiltration averages about § mm/year across the sitc (Reference 1). This evidence also suggests that -
the infiltration varies ‘significantly across the site. Precipitation at the site is episodic so that net
infiltration at any specific location is intermittent, with episodes of higher infiltration occurring in
short-duration events over only a few days to a week in any given year. Some estimates suggest that
infiltration flux; averaged over the site, could be as much as 30 mm in some years and negligible in
other years, under present conditions (Reference 1). T R :

Because precipitation at the surface could increase in the fture, net infiltration at the site could also
increase. Modeling that acoounts for global warming over the next three hundred years (near-term)
due to the greenhouse effect suggests net infiltration could be twice present-day averages (Reference
2). In the Jonger term even greater fluxes might occur. Projections of possible climates in the next
20,000 years (long-term) suggest infiltration could increase by about a factor of 10 over present-day
values (Reference 2). ' ' . ,

Estimates from a number of different lines of evidence (References 3-7) suggest the percolation fiux
in the host fock presently avérages between 2 and-15 mm/year across the site. This range is
consistent with the estimate of present-day net infiltration flux. ‘

Like the net infiltration, the percolation at depth is likely to be variable in both space and time.
The PTn unit may provide significant mediation of the flow; however, this has not yet been shown
conclusively. Also the possibility of spatial focusing of the flow as it proceeds downward,
increasing the percolation flux in different locations at different times, cannot presently be precluded.
It is reasonably conservative to assume that the average present-day percolation flux is the same as
the average present-day infiltration rate, and that this flow could focus in different locations in the
host rock. :

This information suggests that the engincered barrier system should be designed to withstand
percolation fluxes averaging on the order of $ mm/year and ranging from near zero to as much as -
30 mm/year in the wettest years, if present-day conditions were assumed to continue. Under
warming trends over the next few hundred ‘'years, average flux could double, with a range of near
zero to 60 mm/year. Under longer term changes (over the next 20,000 years), the average
percolation flux could increase by a factor of ten (S0 mm/year), with a range between near zero and

Present-day flux is likely to be variable in time with values in some years much different than in
others. If the percolation flux reflects the characteristics of the infiltration at the surface, it could
also be intermittent within the year, with episodes of duration totaling as much as a week. Increased
flux over the next few hundred years and in the longer term may occur becanse of increased
frequency of these episodes, because of the increased intensity in individual episodes, or because the
nature of the episodes changes (¢.g. episodes of precipitation dominated by rainfall changing to those
dominated by snow fall). For the purpose of design two cases should be considered: one in which
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Controlled Design Assumption
_Assump_tion Rationale Sheet

Assumption Identifiers TDSS 026 (continued) Subject: Bounding'Water Percolation

the flow is steady in flowing years and one in which the flow is episodic within the flowing years,
with durations lasting seven days in those years. ’

The above flux estimates can be used to derive conservative design basis flows for the engineered
barrier system. For engineered barriers of 10 m? cross-sectional area and for flow that is fully
mediated such that the flux is uniform across the repository and constant in time, the average flow
contacting the portion of the engineered barrier system associated with a single waste package would
be 0,05 mYyear (5 mim/year x 10 m* =0.05 m'/year). However, if the flow focuses, & greater amount
of water could intersect the engineered barrier system associated with a single waste package. At
an areal mass loading of 85 MTHM/acre, the average area of host rock allocated to each waste

is ahout 400 m?. If all of the flow occurring in that area were in fact concentrated, es much

as 2 m® (S mmfyear x 400 m? = 2 m’/year) could intersect the portion of the engincered barrier

system associated with & single waste package if that water all focused to that location. This flow

could be constant in time or could be cpisodic, for example, with a duration of onc week out of the
year, Since the waste package area is about 1/40 of the area collecting the flowing water, each
engineered barrier system region associated with a waste package should be exposed to focused flow
about once every 40 years.

A greater design-basis flow should be considered for an engineered barrier system designed for
longer-term conditions. In the near-term case, the average annual exposure could be as much as
0.1 m¥%year (10 mm/year x 10 m?=0.1 m’/year) and for focused flow 4m®/year (10 mm/year x 400
m? = 4 m%year) . For systems designed for long-term periods (on the order of 20,000 years), the
design basis should consider an average flow of 0.5 m’/year (50 mm/yearx 10 m?= 0.5m’year)and
a focused flow of 20 m® of water per year (SO mm/year x 400 m? = 20 m%year). ~

The ambient flow values presented in this assumption are based on the average flux for that time

. period and a specific ambient condition. The year to year variation in annual flux can be from near

zero to as much es six times the average value utilized in this assumption. The following
table presents the range of low and high flow values that correspond to the year to year variations
in flux values. '

The ambient flow calculations described above account for time- and space-averaged fluxes, the year
to year variations of those fluxes (as shown in the “range” table), the long term variation of those
fluxes (“present-day”, “near-term” and “Jong-term” cases), steady spatial focusing of the flux into
a few fractures; and ‘episodic spacial-focusing of the flux-into a few fractures. The variation not -
included is the spatial variation of average flux across the footprint. This variation is between near
zero to a factor of five times the average infiltration fiux (Reference 1). It is not known how the
variation transfers to percolation flux at depth, because the PTn unit has properties which can

. mediate, divert, or focus the flow, depending on the behavior of the fractures.

The drainage system should also be designed to withstand flows of water from such episodes. For

. & 5.5-m wide drift, a drainage system designed for present-day conditions should be capable of

handling wet year ephemeral flows amounting to as much as 0.2 m® of water per meter of drift
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 026 (continued) Subject: Bounding Water Percolation

(30mmfywi 5.5 m drift width = 0.165 m¥m, rounded to 0.2 m¥m) occurring over petiods totaling -
one week. This quantity should be increased by a factor of 2 for a system designed to last three
hundred years and by a factor of 10 for one designed to be effective on the order of 20,000 years.

Range Qf Ambient Flow Values
Flow Values {m*7 year)
Flow Gondition . Minimom , Maximum

Ambient Fully Mediated

Present-day near z;:ro - 03

Near-term near zero 0.6

Long-term - near zero 3
Ambient Steady Focused

Present-day near zero : 12

Near-term . near zero : 24

. Long-term . _ near zero | 120

Ambient Episodic Focused | |

Present-day " near zero 12

Near-term " . npearzero 24

Long-term ' near zero ' - 120

The fiow conditions could be modified by the heat generated by the waste. Model simulations
for nominal percolation fluxes and areal loading of 85 MTHM/acre (Reference 8) estimate that as
much as S00 mm/year of water may be mobilized at a location 3 m above the drift. This -
mobilization is estimated to persist for a few decades for linc loading and a few centuries for

-point Joading. It is possible that little of this mobilized water would flow into emplacement
drifts. Nevertheless, for conservative design purposes, it is prudent to assume thatsuch - -
mobilization generates flow into drifts of this magnitude. Assuming that the mobilized water
over the area from twice the drift diameter in each dimension focuses on to each engineered
barrier system region associated with waste package, the design basis for thermally perturbed
conditions would consider an additional increment of water during the mobilization period of 60
m?® each year (500 mm/fyearx 11mx 11m = 60 m®). The applicable period would be several
decades for line loading of the waste packages and several centuries for point loading.
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Controlled Design Assumption
Assumption Rationale Sheet

Assumption Identifier: TDSS 026 (continued) " Subject: Bounding Water Percolation

References:

1

2)
3)

4)

5)

6

. 8)

A. Flint, J. Hevesi and L. Flint, "Coiacepmal and numericel Model of Infiltration for the
‘YUCCA Mountain Area, Nevada, USGS Milestone Report 3GUT623M, September 20,1996,
Denver, Colorado, '

--A: Flint, USGS Leve) 3 Milestone Report, SPH22FM4, March 10, 1997. .

Bodvarsson, G.S., and T.M. Bandurraga, 1996. “Development and Calibration of the Three-
Dimensional Site-Scale Unsaturated Zone Model of Yucca Mountain, Nevada,” Lawrence
Berkeley National Laboratory report. :

Fabryka-Martin, .T., A.V. Wolfsberg, P.R. Dixon, S.S. Levy, J. Musgrave, and HJ. Turin, .
1996. “Summary Report of Chlorine-36 Studics: Systcmatic Sampling for Chlorine-36 in the
ESF." Los Alamos National Laboratory Level 3 Milestone Report 3783M.

‘Weeks, EP., 1997. “Major Pathways for Flow Through Yucca Mountain—Preliminary
* Thoughts,” Presentation to the Unsaturated Zone Flow Model Expert Elicitation Workshop,

Feb 34, 1997, Amargosa Velley, Nevada.

Yang et al., 1997, in preparation. '

Paces, 1.B., L.A. Neymark, B.D. Marshall, J.F. th}an, and Z E. Peterman, 1996. “Ages and
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CONCLUSIONS
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~ 11, CONCLUSIONS

The descriptions of the functional analysis and the concept of operations for the Mined Geologic
| Disposal System were removed from the Controlled Design Assumptions Document in Revision 04.
The functional analysis and concept of operations arc now documented in the Mined Geologic
| Disposal System Functional Analysis Document (CRWMS M&O 1996b) and the Mined Geologic
| Disposal System Concept of Operations (CRWMS M&O 1997p). Also, the appropriate prior’
assumptions were either withdrawn or updated, and new assumptions have been added to capture
current design concepts. L .
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Controlled Design Assumption

Assumption Status Log
Asof Revision 05
Key Assumptions
Responsible - o
' Organization . Status (New,
Assumptlion (for active Revised, Unchanged,
Identilier Assumption Subject assumptions) __Ehbdrawn) .
Key 001 Cask Arrival Scenario SE R
Key 002 Waste Form Arrival Scenario SE R
Key 003 Waste Package Emplacement Scenario SE R
Key 004 Average Thermal SNF Characteristics SE - R
Key 005 HLW and DOE SNF SE R
Key 006(W) MGDS Waste Receipt Period - U
Key 007(W) No MPC Repackaging for Heat Load Tailoring - u
Key 008 No Rod Consolidation _ WP . U
Key 009 Burnup Credit ' WP U
Key 010(W) Subsurface WP Transport - w
Key 011 Horizontal In-Drift Emplacement Ss R
Key 012(W) Use of Robotics - U
No Human Entry in Emplacement Drifts Containing
Key 013 _Waste Packages : §S U
Key 014(W) Preclosure Monitoring Activities - Robotics - U
Key 015(W) Remote Handling Systems - U
Key 016 Retrievability Period SE )]
Key 017 Reasons for Retrieval SE U
Key 018(W) Storage of Retrieved Packages - U
Key 019 Mass Loading Range SE u
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Controlled Design Assumption

Assumption Status Log .
Asof Revision05
Key Assumptions 4
' Responsible o
Organization = | Status (New,
Assumption _ (lor active Revised, Unchanged,”
Identifier Assumption Subject assumptions) ~ Withdrawn)
Key 020(W) Thermal Load Decision Date - U
Key 021(W) Performance Confirmation Areas l'or'l'bemm! l.nads - U
Key 022 Repository Horizon ) SS U
Key 023 Subsurface Fault Standoff SS R
Key 024 Site-Generated Wastes SE. S R
_Key 025(W) - : - U
Key 026(W) - ) - U
Key 027(W) Mechanical Tonnel Excavation et w
Key 028(W) Tunnel Drill-and-Blast Option - W
Key 025(W) Technical Baseline Change (Remove Rod Consolidation) - U
Key 030 Underground Transport of Personne] and Supplies SS u
Key 031 Waste Package Shielding SE U
Key 032(W) - - U
Key 033(W) Individual Waste Package Shielding - U
Key 034(W) - - U
Key 035(W) - : - U
Substantially Complete Containment . \
Key 036(W) (10 CFR 60.113) - U
Key 037(W) Expected Waste Package Lifetime - U
| Key 038(W) Waste Packages Breached at 1000 Years - U
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Controlled Design Assumption
Assnmpﬁon Status Log
Asof Revision05 :
. Key Assumptions ‘ B B
Responstble = ¢ .
Organization Status (New,
Assumption ; (for active 1 Revised, Unchanged,
Identifier Assumption Subject . assumptions) . Withdrawn) -

Key 039 Criticality Contro] Period . SE - . .U )
Key 040(W) Period of Waste ksolation : - - U

Key 041(W) Receipt and Emplacement Rates - U

Key 042(W) Waste Package Materials - High Thermal Load - U

Key 043(W) Waiste Package Materials - High Thermal Load - U

Key 044(W) - - U

Key 045(W) Alternative Waste Package Materials . - U

Key 046 Backfill in Emplacement Drifts ' SE R

‘Key 047 Surface Facilities Location s R

Key 048(W) Aluminum Boron in First MPC Procurement - U

Key 049(W) Ahiminum Boron not Acceptable Long Term . - U
_Key 050(W) MPC Redesign in Second Procurement - U

Key 051(W) First MPC Procurement Delivery Schedule ' - N U

Key 052(W) - | Addition of Filler Materia! at the Repository ' - . U

Key 053 Off-Normal Waste Handling . S -R

Normal Waste Handling Building Capability (No Filler RN

Key 054(W) Material) - : U

Key 055 Retrieval Demonstration ‘ $S U

Key 056(W) Interim Fuel Storage - U

Key 057 Bumup or Thermal Measurement ' . SE U
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Controlled Design Assumption

Assumption Status Log
Asof _Revyision 05
Key Assumptions "
Responstble L
Organization . Status (New,
Assumption . ({Tor active Revised, Unchanged;
Identifier Assumption Subject assumptions) i Yithdrawn) | B
Key 058 Transportation. Mode/Route Within Nevada WALT . ‘R
Key 059 | MGDS Configuration Item Organization (Requ:fmcnts) U
Key 060 Interim Postclosure Standard SE R
Key 061 Performance Confirmation Requirements (1996) SE R
Key 062(W) DOE SNF ‘ A - U
Key 063 Waste Package Destructive Testing SE U
Key 064 Scismic Design Criteria SE R
Key 065 Retrieval Design 8 U
Kcey 066 Gantry Emplacement and Pedesta! Support SS R
| Key 067 Emplacement Drift Ventilation SS u
Key 068 Use of North Ramp for Waste Transport Ss R
Key 069 Applicability of MSHA and OSHA SS - u
Key 070 Excavated Opening Diameters Ss R
Key 071 Preclosure Controlled Area Boundary s R
Key 072(W) Repository Subsurface Layout - w
Key 073 No Filler Material : WP, U .
Key 074 Waste Package Not Breach for 3,000 years SE R
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Controlled Design Assumption

Assumption Status Log
Asof Revision05 -
Key Assumptions
Responsible .o,
Organization Status (New,
Assumption ' : (for active Revised, Unchanged,
Identifier Assumption Subject assumptions) . __YWithdrawn)

Key 075 ‘Water Not Contact Waste Package for 10,000 years . SE ) R
Key 076 Mutltiple Barriers WP, SS U
Key 077 Waste Package and Drift Spacing SS U
Key 078 Waste Package Loading and Emplacement Order ss L)
Key 079 Disposal Criticality Analysis Methodology WP U
Key 080 Regional Servicing Contractor Interface SE R
Key 081 Neutron Absorbers WP U
Key 082 1LW Disposal at NTS ESRP U
-~ 1 Key 083 _Mapping of Repository Subsurface Openings SE . R
{ Key084 Hold Waste during Extended Off-normal Oumgc S R
Key 085 Waste Lified Vertically S U
Key 086 Bounding Navy SNF Canister WP U
Key 087 Sealing Requirements SE R
Key 088 Plutonium Disposition Materials SE N
Key 0389 Occupational Exposure Limits R/EFP, SE N
Key 090 ALARA Studies R/EFP, SE N
Key 091 ALARA Trigger Point R/EFP, SE N
K;x 092 Commercial SNF Receipts SE N
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Controlled Design Assumption
Assumption Status Log .
Asof _Revision 05 -
EBDRD -
Responsible SeE
Organization Status (New, Revised,
Assumption (for active Ynchanged,
Identifier Assomption Subject assumptions) __Withdrawn)
EBDRD ' '
3.1.5E(W) Shielding Allocations - ‘U
EBDRD Preclosure Radiation Exposures and Releases of Lo
3212C Radiocactive Material SE N
EBDRD . A
32.148B Retrievability Period SE N
EBDRD Cumulative Releases of Radionuclides for 10 000 .
32.16B Years SE N
EBDRD : .
3223 Public Protection SE ‘N
EBDRD . o
3.23.1.A2 Annuz! Dose Equivalent to Member of the Public SE N
EBDRD | Radionuctide Concentrations in Groundwater and '
323.1.A3 ' Annual Dose SE N
EBDRD ‘Increase in Radionuclide Concentratnons in ‘
3.23.1.A4 ‘Groundwater SE N
EBDRD
3.233.A.13 Lining and Grouting Ma:crla! Selection SS U
EBDRD ' SE
3234C.1¢ SNF Weight R
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Controlled Design Assumption
Assumption Status Log
Asof _Revision0§
EBDRD
Responsible _—
Organization . | Status (New, Revised,
Assumption ) (for active Inchanged,
. Kdentifier Assumption Subject assumptions) YWithdrawn) .

EBDRD Commercial SNF Radionuclide Inventory/Isotopic .

13234C4 Concentrations - SE U
EBDRD SE
3.2.34.C.S SNF Shipped Dose Rate Limits U
EBDRD ) .
32.3.5(W) _Engineered Barrier/Transportation Physical Interfaces - w
EBDRD _ : _ _
3245 Shielding SE ‘U
EBDRD .
3.24.6.A EBS Design Objective for Design Basis Event SE R
EBDRD . ' SE

1 325.128.1 ] EBS Reliability {Specialty) U
EBDRD ;
3.2.5.1.2.B.1.a(W) ‘Waste Form Reliability - U
EBDRD : P
3.2.5.1.2.B.1.6(W) Waste Container Reliability - U
EBDRD : ' o
3.25.1.2B.1.c(W) Waste Package Internal Structure Reliability - U
EBDRD ' , .
3.25.1.2.B.1.dW) Waste Packape Packing Reliability = U
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Controlled Design Assumption
Assumption Status Log
Asof _Revision05
) - EBDRD
; . Responsible - N
Organization Status (Néw, Revised,

Assumption - {for mctive Ihchianged,

Identifier Assumption Subject assumptions) Withdrawn)
EBDRD 3.2.54 EBS Maintainable Preclosure Service Life SE ‘U
EBDRD 3.33.B Information on Label for Equipment and Parts WP U
EBDRD 3.39.A(W) | Government-Fumished Property - U
EBDRD 3.3.9.B(W) Handling of Government-Furnished Property - U
EBDRD 34.2(W) Drawings - u
EBDRD 3.7.C(W) Substantia!ly Complete Containment ;o= U
EBDRD 3.7.D Engineered Barrier Segment Minimum Performance . SE U
EBDRD 3.7.KW) Rock-Induced Waste Package Loading - .U
EBDRD 3.7.G.1 Emplacement Borehole Wall Temperature SE R

-1 EBDRD Vertical Borehole Rock Mass and In-drift Wall

3.7G2 -Temperatures SE R

T w1
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Controlled Design Assumption
' Assumption Status Log
Asof _Revision05_
EBDRD
Responsible -
Organization Status (New, Revised,
Assumption (for actlve Unchanged,
Identifier Assuraption Subject assumptions)” Withdrawn)

EBDRD . B
3.1.G3 TSw3 Temperature Limit SE R
EBDRD : o
3.7.04 Ground Surface Temperature Rise Limit SE -R
EBDRD 3 -
37GS Drift Temperature Limit for Borehole Emplacement SE U
EBDRD B ) .
3.1.G.6 Access Drift Temperature Limit SE R
EBDRD 3.2.1.F(W) | Waste Package Information Label - U
EBDRD ' .
3.7.11 Waste Packape Substantially Complete Containment SE U
EBDRD C ,
3.7.1J.1 Waste Package External Dimensions _ WP U
EBDRD
3.7.13.2 Waste Package Maximum Mass WP U
EBDRD 3.7.1.1.3 Waste Package Surface Finish WP -U
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Controlled Design Assumption
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Assumption Status Log .
_ Asof _Rovision0S
EBDRD .
. Responsible - c _
. Organization Status (New, Revised,
Assumption (for active Unchanged,
¥dentifier Assomption Subject assumptions) - __Withdrawn)
EBDRD '
3.7.1\F Waste Package Drop Tolerance WP U
EBDRD : .
3.7.1.1.G(W) Postclosure Seismic Loads on Waste Package - ‘U
EBDRD :
3.7.12.A ‘Waste Package Handling and Transportation Loads WP R
EBDRD , ) . :
3.7.12B Container Substantially Complete Contalnment _ WP . R
EBDRD
33.12C Controlled Release During Period of Isolation WP R
EBDRD . ’
37.1.2D Container to Limit Liquid Water Contact SE ‘U
EBDRD ' ‘
3.7.12E Container Information Label WP U
EBDRD o
3.7.12H2 Disposal Container Maximum Mass WP U
EBDRD
3.7.1.2H3 Disposal Container External Dimensioas WP R
EBDRD ' )
3.7.13.A Criticality Control Requirement WP u
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éontmﬂed Deslgn Assumption
Assumption Status Log
Asof _Revision05 "
' EBDRD
Responsible - s
Organization. | Status (New, Revised,
Assumption (for active IInchanged,
Identifier Assumption Subject assumptions) Yithdrawn)
EBDRD . -
13713D Waste Package Internal Structure Loads WP - U
EEDRD 3.7.1.4(W) Waste Container Absorbent Materials - U
EBDRD .
3.7.2B Backfill Permeability WP U
EBDRD 3.7.3 Emplacement Hardware Requirements WP U
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Centrolled Design Assumption
Assumption Status Log
Asof Revision05
RDRD -
Responsible’ Status (New,
Organization Revised,
Assumption . {for active Iinchanged,
Identifier Assumption Subject assumptions) @Mnm)
RDRD3.2.12B | Waste Receiving Schedule SE ‘R
' Preclosure Radiation Exposures and Releases of
RDRD 3.2.1.2.C Radioactive Material SE N
RDRD 3.2.14B Retrievability Period SE N
Disposal System Postclosure Performance SE
RDRD 3.2.1.6.C (40 CER 191) R
RDRD -
3.2.1.6D(W) Physical Barriers - W
RDRD 32.2.1.E Annuzal Dose Equivalent to Member of the Public SE N
RDRD 3.2.22.A | Dose Limit to Public from Repository Operations , SE N
RDRD 3.222.C Dose Limit to Public in Unrestricted Areas SE N
RDRD 3.2.3.1.3.B | Cask Inspection and Decontamination - SE N
RDRD 3.2.3.1.31 - | Cask Cleaning R SE N
RDRD . : . . T
32322A7 Emplacement Concept SS_ R

[ A
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Controlled Design Assumption

Assumption Status Log s
As of _Revision 05 !
RDRD
Responsible Status (New,
Organization .Revised,
Assumption (for active Unchanged,
Kdentifier Assumption Subject assumptions) ‘Withdrawn)

RDRD ' :
32322A11a Repository Layout to Limit Waste Package - Water Contact ‘SE U
RDRD Layout to Ensure Waste Form Design Limit Temperatures o

3.232.A.11b Not Exceeded SE N
RDRD 3.2348 Non-Potable Water S U
RDRD 3.2.34.D | Telephone Communications - § u

. .S n

RDRD 3.7.1.C Special Sources of Groundwater (Site Investig.) R
RDRD 3.7.3.5.A.1 | Genera! Underground Lighting ss R
RDRD 3.7.3.5.A2 | Underground Service Facilities Lighting §S R
RDRD 3.739E | Site-Generated Hazardous Waste S U
RDRD 3.74.1.A.2 | Storage Capacity for Waste Receipts U
RDRD 3.74.1.A.3 | Waste Handling Holding Areas U
RDRD 3.7.5.A Shaft Conveyances SS- N
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Controlled Destgn Assuniption o
- Assumption Status Log . .
Asof Revision05 ) ,
RDRD ‘ T
Responsible Status (New,
Organtzation _Revised,
Assumption (oractive Inchanged,
Identifier " Assumption Subject assumptions) YWithdrawn)
RDRD : -
3.75.A5(W) - Men-and-Materjals Shaft Hoist Limits -~ w
RDRD 3.7.5B.6 Underground Alr Supply SS U
RDRD3.7.5.N.1 ° | Waste Ramp Air Flow SS U
RDRD 3.7.5.N.2 Tuff Ramp Air Flow SS U
RDRD 3.7.5.N.5 Shaft Size . S8 U
RDRD 3.7.5.0.2 Men-and-Materials Shaft Usage 8§ U
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: Assumption Status Log
Asof _Revision05
pCs .
Responsible :
Organlzation Status (New, Revised,
Assumption ' (for actlve Duchanged,
Identifier . Assumption Subject H assumptions) Withdrawn)
DCS-001 MGDS Operational Center SE U
DCS-002(W) Wet and Dry SNF Handling - U
DCS-003(W) Occupational Exposure Limits - w
DCS-004 (W) ALARA Studies - w
DCS-005(W) One Waste Handling Building - [ ¢)
DCS-006(W) CMF Requirement : - u
DCS-007(W) Waste Treatment Building - 1]
DCS-008 Decontamination Equipment and Space . 8 U
DCS-009(W) Disposal of Low-Leve! Radioactive Waste - U
DCS-010(W) Hazardous Waste Disposal - U
DCS-011 Underground Waste Generation SS R
DCS-012 No HLW in Waste Treatment Building S U
DCS-013 Waste Generated by Performance Confirmation Activities s U
DCS-014(W) Cask Maintenance Operation - U

B B R
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Controlled Design Assumption
Assumption Status Log
Asof _Revision05
DCs '
Responsible - :
Organkzation Status (New, Revised,
Assumption . (for active - - Unchanged,
Ydentifier - Assumption Subject sssumptions) | YWithdrawn)
DCS-015(W) | Transportation Cask Fleet Inventory T : .U
DCS-016(W) . Transpartation Cask Fleet Maintenance Frequency - U
DCS-017(W) WHB Dry Handling - U
DCS-018(W) CMF Wet Handling - U
DCS-019 Support Facilities Design S U
DCS-020 WHB Wet/Dry Handling S U
DCS-021 Special Tooling .S U
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Controlled Design Assumption

Assomption Status Log
Asof _Revision 05
DCSS
Responsible L
. Organtzation Status (New,
Assumption (for active -] Revised, Unchanged,
Identifier Assumption Subject assumptions) Withdrawn)
DCSS-001 Drift Orientation SS ‘R
DCSS-002(W) | Repository Horizon - U
DCSS-003(W) | Underground Excavation Crown - U
DCSS-004(W) | Stand-Off Distance - U
DCSS-005 Drift Excavation Methods - §S R
DCSS-006 Maximum Excavation Extraction Ratio . §S L)
DCSS-007(W) | N/A (Never Issued) . ' - U
DCSS-008(W) | N/A (Never Essucd) ‘ - U
DCSS-009 Maximum Grade of Drifts ss R
DCSS-010 Repository Material Handling Equipment SS U
DCSS-011(W) | WA (Neverbssued) ' - U
DCSS-012(W) | N/A (Never kssued) - u
DCSS-013(W) | Ei-Drift Emplacement - U
DCSS-014 ss U

Shaft Excavation Method
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Controlled Design Assumption
Assumption Status Log
Asof _Revision 05
" DCSS
Responsible .
. Organization - Status (New,
Assumption - (for active Revised, Inchanged,
Identiller Assumption Subject assumptions) Yithdrawn)

DCSS-015 Ventilated Air Properties sS - U
DCSS-016 Maximum Underground Air Velocity _SS- 4]
DCSS-017 Minimum Underground Air Velocity SS U
DCSS-018 Minimurn Underground Air Volume s 4]
DCSS-019 Maximum Underground Air Temperatures - Emplacement Drifts . 8$ )
DCSS-020 Maximum Underground Air Temperatures - Access Mains - 88 u
DCSS-021(W) | Underground Air Quality - U
DCSS-022 “K* Factor for Veatilation Air Flow S U
DCSS-023 Maximum Preclosure Rock Surface Temperature ss R

| DCss-024(w) | N/A (Never Essued) - U

' : SE

DCSS-025 Maximum Zeolite Temperature Requirements R
DCSS-026(W) | Emplacement Drift Backfill -
DCSS-027 Rock Support Materials - Organic Materials Prohibited SS U
DCSS-028 . Emplacement Drift, Shafts, Ramps Maintenance Plans SS U

1hy ot
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Controlled Design Assumption
Assumption Status Log
: . Asol _Revision05
P DCSS
Responsible o .
Organization Status (New,
Assumption (for nctive Revised, Unchanged,
Identifier Assumption Scbject assumptions) - Withdravm)
DCSS-029 Maxiomm Underground Air Tempezatures - Exhanst Mains SS- U
DCSS-030 Limit Ground Surface Uplift SE- U
DCSS-031 Limit Temperatures in PTn SE U
DCss-032 Temporary Surface Facilities for Underground Construction §,88 - U
DCSS-033 Emplacement Drift Standoff "ss v
DCSS-034(W) | Emplacement Drift Ground Support - w
DCSS-035(W) | Emplacement and Development Arca Ventilation - w
DCSS-036 Emplacement Drift Entrance Doors” §s )
DCSS-037 Invert Matesial ss - R
DCSS-038 Air Monitoring Underground SS . U
DCSS-039 Ventilation System Pressure Differcntial ss U
DCSS-040 Diesel Equipment Limitation SS N
DCSS-041 Subsurface Configuration for Water Drainage SS N
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Controlled Design Assumption

I
- Assumption Status Log
. Asof _Revision05
i DCWP “
Responsible 1 S _
Organization Status (New, Revised,
Assumption R (foractive - ] Inichanged,
Identifier Assumption Subject - assumptions) . Withdrawn)
DCWP-001 | Limit Fuel Cladding Temperature SE ‘R
DCWP-002 Limit HLW Glass Temperature SE U
DCWP-003(W) ARternate Waste Package Disposal Container Materials - U
DCWP-004(W) | Waste Package Materials , - v
DCWP-005(W) | Tentative Co-Disposed DOE SNF WP Dimensions — )
DCWP-006(W) Tentative WP External Dimensions for Canistered SNF — U




S0 AHY 7€000-009%-L1

Controlled Design Assumption
Assumption StatusLog -
. Asof Revisiop 05
DS
Responsible - ] o .
) Orgenization | Status (New, Revised,
Assumption . (for active ] Inchanged,
Identifier Assumption Subject assumptions) * | Withdrawn) .
TDS-001 (W) Fault Displacement, Locations, Attitudes ' - U
TDS-002 Topography/Morphology . NEPO ‘R
TDS-003 - | Soil Properties NEPO- . ‘R
TDS-004 Meteorology R/EFP R
TDS-005(W) Seismic Environment ) - U
TDS-006 | Design Basis Tornadoes R/EFP R

TDS-007 Winds AOR%»MW and Standard) R/EFP R
TDS-008 Fioods (Design Basis) NEPO . R
TDS-009(W) Surface Facilitics/ALARA - Reclassified as DCS 002 - . U
‘| Tos-o10w) ALARA Studies - Reclassified as DCS 004 ; - .y
TDS-011(W) Waste Handling Building - Reclassified as DCS 005 - U

. Transportation Cask Maintenance Facility - Reclassified as
- 1 TDS-012(W) DCS 006 . - U
TDS-013(W) ‘Waste Treatment Building - Reclassified as DCS 007 - U
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Controlled Design Assumption

Assumption Status Log
Asof Revision05
o TDS
Responsible : i -
Organization Status (New, Revised,
Assumption (for active : Inchanged, -
Identifier Assumption Subject assumptions) Yithdravn)
TDS-014(W) Decontamination - u
TDS-015(W) | Rod Consolidation - U
| TDS-016 Outdoor Air Temperature/Humidity R/EFP N

1ttty
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Controlled Design Assumption
Assumption Status Log
Asof _Revision05
, TDSS
. Rgspons!b!e . '.'
_ Organization Status (New, Revised,
Assumption : (for active Inchanged,
Identifler Assumption Subject i assumptions) Withdrawn)
TDSS-001 In Situ Stress NEPO . ~R
TDSS-002 Ground Surface Temperature, Rock Thermal Gradient NEPO R
TDSS-003 TSw2 ko Situ Saturation ' NEPO R
TDSS-004 TSw?2 Rock Densities NEPO R
TDSS-005 TSw2 Therma! Conductivity NEPO R
TDSS-006 TSw2 Heat Capacitance NEPO- R
TDSS-007 TSw2 Therma! Expansion NEPO R
TDSS-008 TSw2 Elastic Modulus NEPO R
TDSS-009 TSw2 Poisson's Ratio NEPO R
TDSS-010 TSw2 Uniaxial Compressive Strength NEPO R
TDSS-011 TSw2 Mohr-Coulomb Strength Parameters NEPO - ‘R
TDSS-012 TSw2 Porosity NEPO R
TDSS-013(W) Deformation Modulus - U
TDSS-014(W) | Rock Compressive Strength - U

[NEEE I
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Controlled Design Assumption
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Assumption Status Log
Asof _Revision 05 L.
" TDSS . -
Responsible | i
Organization Status (New, Revised,
Assumption . (for active ] Unchanged,
Identifier Assumption Subject assumptions) . Withdrawn)
TDSS-015(W) | Rock Tensile Strength - U
TDSS-016(W) N/A (Never Issued) - - U
TDSS-017 Rock Joint Orientation and Frequency NEPO R
TDSS-018(W) TSw2 Rock Joint Strength - U
TDSS-019(W) Rock Joint Stiffness - U
TDSS-020(W) Rock Mass Quality Indices e U
TDSS-021 Surface Air Temperature/Humidity R/EFP R
TDSS-022 Wind Intensity REFP ‘R
TDSS-023(W) Unsaturated Zone Ground Water Flux - u
TDSS-024(W) | Unsaturated Zone Ground Water pH - u
TDSS-025 Unsaturated Zone Ground Water Chemistry NEFO R
TDSS-026 Bounding Water Influx NEPO R
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Controlled Design Assumption
Assumption Status Log
Asof Revision05 - -
AN REQSE .
: Responsible - o
Organization Statns (New, Revised,
Assumption (for active Unchanged, -
Identifier Assumption Subject assumptions) Yijthdrawn)
REQSE-00L(W) ] - U
REQSE-002(W) - U
REQSE-003(W) - U

[




Key 006(W) MGDS Waste ReceiptPeriod .......coocvveieiininiiniinecieienn B3
Key 0607(W) No MPC Repackaging for Heat Load Tailoring ..........con0vnenenee. +.B4"’
Key 010(W) Subsurface WP Transport ......coceenene. foelocnocnancnnns eseenes B-5
Key 012(W) Useof Robotics ............ feeeesecans veresesesesacanes evesenonn B-7
Key 014(W) Preclosure Monitoring Activities - Robotics ....... feens seceisrienscnes B-8
Key 015(W) Remote Handling Systems ..........coileniiiiiiinainnn eeriee...B9
Key 018(W) Storage of Retrieved Packages ........cocenereiiienenaneeeens ewee B-10
Key 020(W) Thermal Load DecisionDate ......ccieieinrieiiiecieinnsass «eesB-11
Key 021(W) Performance Confirmation Areas for Thermal Loads ............... ve..B-12
KeyO025(W)  t.vveenocecncscrocosacrosctssnssansasscassonascone rereenasone B-13
Key026(W) ..ivveriecneeennroneseccesseancancssssosescssosacssostossannns B-14
Key 027(W) Mechanical Tunnel EXcavation .......ceeeeeeeececsenscarecraiereens B-15
Key 028(W) Tunnel Drill-and-Blast Option .. ..cvcvevrerenecsceccenncsennraaenss B-17
Key 029(W) Technical Baseline Change ‘(Remove’Rod Consolidation) .. ...... eenens B-19
Key032(W)  ciiiirreeeesscnrareoscerscscssssaasssnassssssscsnssscnsssonos B-20
Key 033(W) Indmdual Waste Package Shielding .....ccveveeenccieccciannceccnes B-21
Key034(W)  ..ovviiniiieneeonnesenennsearosacascesascesasasssscnascnnans B-22
KeyO035(W)  sovcieveconcnsonosconsccsssosnossenssosasssnascsoesccnssannes B-23
Key 036(W) Snbstanuully Complete Containment (I0CFR 60.113) ......ce0vvnnnnn. B-24
‘Key 037(W) Expected Waste Package Lifetime . ... .. eeenas eetereeeteererstassnns B-25
Key 038(W) Waste Packages Breached at 1000 Years....ocvveescecsiencccacecncns B-26
Key 040(W) Period of Waste Isolation «..covevveietcineniocrsseccarentocensonens B-27
Key 041(W) Receipt and EmplacementRates ... c.oiieiiiiiiiniiiieieanneas B-28
Key 042(W) Waste Package Materials - High Thermal Load ...... ceseens wvsecens ..B-29
Key 043(W) Waste Package Materials - -LowThermalLload ....co0cvnee teevresnrnns B-31
KeyD44(W)  .ooriiriiiineiereeeosncciostasossonsssssessssosaconsesonananas B-33
Key 045(W) Alternative Waste Package Materials ......cccvvenvncncciaicnsesens B-34
Key 048(W) Aluminum Boron in First MPC Procurement .......cieeiienecccccenn. B-35
- Key 049(W) Aluminum Boron not Acceptable Long Term .............. eveneene -~ .B-36
Key 050(W) MPC Redesign in Second Procurement .....coeveevenececcnneeeccnness B-37
Key 051(W) First MPC Procurement Delivery Schedule . .icovveevevneeneniieenens B-38
Key 052(W) Addition of Filler Material at the Repository ..........ocviveennnnnn... B-41
Key 054(W) Normal Waste Handling Building Capability (No Filler Material) ......... B-45
Key 056(W) Interim Fuel Storage ..coveveieeioncnionescesccinecececcciennenans B47
Key062(W) DOESNF ....cvvteverrerecncsctonssceraassscccsasensennsonnsas B-48
Key 072(W) Repository Subsurface Layout ......coicneiienrereciiiiieecieneees B-50
EBDRD 3.1.5.E(W) .Shiclding Allocations ......covneereneeeranacinosscasssacss B-51
EBDRD 3.2.3.5(W) Engineered Barrier/Transportation Physical Interfaces cavesavacses B-52
EBDRD 3.2.5.1.2.B.1.a(W) Waste Form Reliability .........cc00vveneeeanan. wesen B-53
EBDRD 3.2.5.1.2B.1.b(W) Waste Container Reliability ............cccooiiiiai. B-54
EBDRD 3.2.5.1.2B.1.c(W) Waste Package Internal Structure Reliability .%............ B-55
EBDRD 3.2.5.1.2.B.1.d(W) Waste Package Packing Reliability .....................0 B-56
EBDRD 3.3.9.A(W) Government-Fumnished Property .....cc.vvecviriiiinccccnenns B-57
EBDRD 3.3.9.B(W) Handling of Government-Furnished Property .......ccc00veanees B-58
EBDRD342(W) DIawingS covvcecesecnecrscsstsecancssassccsscscsnsssssans B-59
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EBDRD37.C(W) - Substantially Complete CoRtainment .............. reeneenns B-60

EBDRD 3. 7F(W)  Rock-Induced Weste Package Loading .......cocieceenecns ....B-61
EBDRD 3.7.1. W) Waste Package InformationLabel ......ovovvennicnnanninneen. B-62
EBDRD 3.7.1.1.G(W) Postclosure Seismic Loads on Waste Packagc ............ B-63
EBDRD 3.7.14(W) Waste Container Absorbent Materials ........cooveneeeeneenns B-65 -
RDRD 3.2.1.6.D(W) Physwal Barmiers voveecircrarescrocsecsnsoncncs cerecseeane B-66
RDRD 3.7.5.A.5(W) Men-and-Materials Shaft Hoist Limits .........c.o0ceiieeiaaes B-68
DCS 002(W) Wetand Dry SNFHandling .....ccveeiinesrienerannciceciicnccnee, B-69
DCS 003(W) Occupational Exposurc Limits ............ Cereigeaereneetanns ceenee B-70
DCS 004(W) ALARA StUdieS cvveveronsaancnanns eesessesseennas Creerseessens B-71
DCS 005(W) Onc Wastc Handling Building PR : 1 7
DCS 006(W) CMFRequirement ....vevveneniencennes eveeee teeresceresessse s BT3
DCS 007(W) Waste Treatment Building ....ococnreiienieceiiiniciccierceecaeen B-74
DCS 009(W) Disposal of Low-Level Radioactive Waste «..o.cvevverciencannceneene B-75
DCS 010(W) Hazardous Waste Disposal .......cccceieineiciiiinenneiiiecnionns B-76
DCS 014(W) Cask Maintenance OPErations «..:..coveesseressosasesascsssss .. .BT7
DCS 015(W) Transportation Cask Flect Inventory ......... A B-78
DCS 016(W) Trans. Cask Fleet Maintenance Frequency .....ccccveeereacccccnaees .B-79
DCSO17(W) WHBDryHandling ....veveveerececctcnscceasctcscneccsccsccnnss B-80
DCS018(W) - .. ..CMF WetHandling ............. R : 1!
DCSS 002(W) Repository HOTizon ....ccovveereneineeiencaaccercciees. B-82
DCSS 003(W) Underground Excavation Crown. .. ccovteiesroesersccscscansse B-83
DCSS 004(W)  Stand-Off Distance . .. ccvveeereneenecccccsesctoctsnnraasane B-85
DCSS 013(W) In-Drift Emplacement .....cccevveieccsnoncennesasocccnans B-86
DCSS 021(W) Underground Air Quality ....ccccoenevccncncnncecs wesesusaes B-87
DCSS 026(W) Emplacement Drift Backfill ..... tececcssasasssrane eveeees ...B-88
DCSS 034(W) Emplacement Drift Ground SUPPOTt «..ovvvreeeerossareeocanns B-89
. DCSS 035(W) Emplacement and Development Area Ventilation................ B-91
DCWP 003(W) Alternate Waste Package Disposal Container Materials ........... B-92
DCWP 004(W) Waste Package Materials ....ouoevneincaccancnsececcccannns B-94
DCWP 005(W) Tentative Co-Disposed DOE SNF WP Dimensions ......c.ccce.e B-96
DCWP 006(W) Tentative WP External Dimensions for Canistered SNF........... B-97
TDS 001(W) Fault Displacement, Locations, Amtudes ............................ B-98
TDS 005(W) Seismic Environment ....c.ccveevrrescacscsocionsrses eteesssnnses B-99
TDS 009(W) Surface Facilitics/ALARA - Reclassxfied asDCS002 ......covvvvnnnes B-100
TDS 010(W) ALARA Studies - Reclassified ssDCS004 .....coevreneneiceccesens B-101
TDS 011(W) Waste Handling Building - Reclassified asDCS 005 .......... P B-102
TDS 012(W) Transportation Cask Maintenance Facility - - Reclassified as DCS 006 ... B-103
TDS 013(W) - Waste Treatment Building - Reclassified asDCS007 ................. B-104
TDS 014(W) Decontamination o..evevseseeecccocsascssssscssossosscsncascaces B-105
TDS 015(W) Rod Consolidation ......cceeccveescsccencenraceccneescccanccos B-106
TDSSO013(W) = DeformationModulus ......c.ccvivenecineeciienncen. PR B-107
TDSS 014(W) Rock Compressive Strength . . .o.ovevieeeieiciiecareenenes B-108 .
TDSS 015(W) Rock Tensile Strength ............ escsssessssssasennennne B-109
TDSS 018(W). TSw2 Rock Joint Strength ..cvvveeriveearoccccocacnancecncs B-110
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TDSSO19(W)  “Rock JOIDt SHEFIESS . .eovvvnrnrrnrnrnrarnsnoracncnsnnnns .B-1J1

TDSS 020(W) Rock Mass Quality Indices ...vevvvisieisenns eesetsecanens B-112
TDSS 023(W) Unsaturated Zone Groundwater FIuX .. covveiieeerennecaneanns B-113
_'TDSS 024(W) - Unsaturated Zone GroundwaterpH ...... eetsssseerenassnaas B-115
REQSEQOI(W) . teivicierecocincacecsosesacesssenensnaacetoseasesasnns B-116
REQSE 002(W) ceieeenvesassevesavass eeeeiscscneanans eieieerereeans B-117
REQSEOO3(W)  ..cccvivcvcnnnanes shessvedssratassasaansanses cherennes B-118
ALT 022(W) Chemically TreatedInvert ........... eesereestasnsennnnne evsee B-119

ALT 025(W) Waste Package Materials ........ B T ...B-121



