OFFICE OF CIVILIAN f:{AD!OACTIVE WASTE MANAGEMENT
INPUT TRANSMITTAL

1. QA: QA

Page: 1 ot 2 .

TO:

00422.T

2. INPUT TRACKING NO.

3. REQUESTER/RECIPIENT NAME

3a. ADDITIONAL USERS

Nicholas Francis, E. James Nowak, Robert Rechard, Emest Hardin, Bo Bodvarsson, Al Eddebbarh, Jerry McNeish, Cliff

Robert MacKinnon Ho, Michael Sauer, Peter Swift, Jeff Ryman, Mike Anderson, Kevin Mon, Dan McKenzie Ill, Patrick Mattie, Fei Duan,
Dwayne Kicker, Hemi Kalia, Rob Howard, Scott Bennett

4. REQUESTER/RECIPIENT ORGANIZATION 5. REQUESTER/RECIPIENT ADDRESS

Performance Assessment Sandia National Lab, Albuquerque

6. TITLE OF TRANSMITTAL

Deéign input for the Engineered Barrier System Environment and Barriers

MOL.20010410.0256

ATTACHED ARE THE INPUT DESCRIBED BELOW: INPUT STATUS
11. NEEDS
7. ITEM 8. DESCRIPTION FURTHER
NO. (Including document numberfidentifier, if applicable) 8. REVISION CONFIRMATION
YN
1 Repository Footprint and Plane Coordinates 0 01/29/01 Y
5 MGR Project Description Document - Low Temperature Requirements 0 January v
Redline of Section 5, Technical Requirements 2001
3 Waste Package Design Information supporting a “Cool” Repository Design 0 02/08/01 Y
Information for Performance Assessment.
Hydrologic and Thermal Properties of the Invert (from Water Distribution and November )
4 Removal Model, ANL-EBS-MD-000032 REV 01, Attachment XIV. MOL 0 2000 Y
’ Pending). .
5 Draft evaluation of the range of properties for crushed tuff. 0 02/08/2001 | Y
6 Draft version of Committed Materials in Repository Drifts, CAL-GCS-GE- 0 January v
000002 REV 00A (in checking). 2001

12. SPECIAL INSTRUCTIONS/COMMENTS:
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Some input

Identified input is latest version

Identified input will be placed in a controlled source

provided differs from the current baselined.

it is anticipated that the baseline design will be updated as the information is further developed and finalized.

This input has been identified with TBV -
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Rev. 11/22/2000
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NOTE: The attached information pertains to anticipated design changes correspending to a representative low
temperature repository operating mode. This information is to be used for comparative evaluations only. While
information pertaining to these evaluations is being controlled in accordance with QA procedural requirements,
adjustments to the baseline as a result of these evaluations is not contemplated at this time. If and when such
adjustments are pursued, appropriate baseline impact evaluations will be required.

The attached spreadsheet contains a more complete listing of input transmittal responses to specific items
requested by Input Request 00422.R. Items are subdivided as follows:

1. Repository Footprint

2. Operational Plans

3. Repository Closure

4. Emplacement Drift Environment

5. Engineered Barriers

6. Waste Form and Heat Output

7. Composition and Quantities of EBS Materials

8. Mechanical Response of EBS Elements to Postclosure Ground Motion and Fault Displacement
9. Thermal Response of Drip Shield

10. Mechanical Response of the Emplacement Pailet
11. Properties of Corroded Waste Package Materials

Transmitted input will be used to contro! information and assumptions to be used in evaluating a representative low temperature design.
Transmitted input consists of those programmatic assumpfions or requirements, system environments, and design concepts,
configurations, and assumptions pertinent to the performance modeling and total system performance assessment of the repository
system. Information will be used in design analyses, integrated analysis model reports, and the low temperature total system
performance assessment. The fransmittal has been pre-coordinated with potential users.

This input transmittal is substantially complete with respect to the specific requesfed information. Information not contained in this
_transmittal will be addressed by a subsequent transmittal as indicated in the attached spreadsheet. Subsequent transmittals are
planned for 3/20/01 and 4/20/01.

Where appropriate, the attached spreadsheet provides specific references to information already contained in existing approved or
baseline documentation.

This transmittal will be superceded by formal analyses, calculations, or reports yet to be completed. The
anticipated date for completion of controlled documentation is 5/31/2001.

13. APPROVED BY: SYSTEMS ENGINEERING DEPARTMENT MANAGER CONCURRENCE

(Print Name/Signature/Date)

(Including authorization to release information that needs further E. P. "Woody" Stroupe 02/09/2001

confirmation)
RESPONSIBLE MANAGER NAME/SIGNATURE/DATE P

3
feR g
Mark Sellers 02/08/2001

14. TRANSMIT TING ORGANIZATION 15. ADDRESS
Systems Engineering Department 1180 Town Center Drive, Mail Stop SUM1/423, Las Vegas, NV 89144

16. RETURN TRANSMITTAL BY (DATE) _ 02/23/2001

REQUESTER/RECIPIENT ACKNOWLEDGMENT

17. TRANSMITTED DATA:

[Zr Correct Input [CJ Incomplete input (Include explanation) ] Incorrect Input {Inciude explanation)
D Unsolicited Input, Receipt Acknowledged D Unsolicited Input, Not Needed (Remove from tracking)
76, REQUESTER/RECIPIENT NAME REQUESTER/RECIPIENT SIGNATU;%\/a DATE
Robery [The Minne n Wotoe Yo ot/w0fo;
197 REQUESTER/RECIPIENT NON-ACKNOWLEDGMENT 7 o DATE

RESPONSIBLE MANAGER SIGNATURE
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Deslgn Input Transmittal

Anticipatod Anticipated
¢ Intartm Finat Rosponsibla Responsible Includod in
Hom Description nts Transmittal Transmittal Organtzation Individual Notes Users Transmittal Reforonce {it eny}
Date Date
X Reposttory Foo t
Naed #'8 of waste
Coordinate locations in easting and northing |packages from WP, Finat ransmittal
f of the kaded repositary area and any Deponds on POD cantained in McKonde, |Nssded for TH, UZ Flow, §Z flow. 70,000 Bodvarston, Eddebbarh, Francis, Hardin, Yes Attached to Transmittal (tem 1)
areas, Claarly mark loaded and |quantities - antlclpatad to pproved Lay- Lindsn, Krug {MTU, €18, and TSLCC Cases desired MacKinnon, McNelsh, Mattie, Ho, Saver, Swift (
luntoaded drift areas. be unchanged from those out analysis
used In high tamp design
a.|Repository slovation at aach node 0210112001 0813172001} Subsurtace Design | See above B o oo gign | Yoo Attached to Teansmittal (item1)
[ Bodvarsson, Eddebbarh, Francis, Hasdin,
b.{Emptacement Drift Spacing 02/01/2001 05/31/2001 {Subsurfece Design Seq above MacKinnon, Mattio, Ho, Sauer, Swit Yeos Attachod to Transmittal (ltems)
¢.|Emptacament drift orfantation 020112001 0573172001 [ Subsurface Deslgn | Seo above Maat;:ld::;:'ué:edl:;m:::\;: ':{;d;'as:"ds"v'm Yes Altached to Transmittal (ilom 1)
d.Approximate number of totat drifts 0210172001 0513172001 | Subsurtace Design | Ses above Ma’i&fx:;":;‘ésg‘:;"m’&: ‘;‘;";‘Bz':"‘“s";m You Attached to Transmitta! (omt)
9.[% of Repository In each host unit 0210172001 0513112001 {Bubsurtace Dosign | See above M:’c‘,’(“"‘:::"‘;;‘éﬁ;::"‘:;:é:’;:";;:::“’s";m Yos Attached to Transmittat (tem 1)
Raposiiory Deslgn lnput from PDD needed  [Nominal numbers versus |Coturn added to Table §-5 in PDD 1o
f, racarding total numbar of waste packages 0210172001 FromPDD [ Systems Enginesringf  Rhodas Indicate nominal waste package numbars. McKenze, Ryman, Andarson Yos Attached to Transemittat (item 2, Table 8.5)
9 ?::: Hly of wastos to be conaidorad tor sach 02/01/2001 From PDD |Systerms Enginaering] MHastings ]No change McKenze, Ryman, Anderson Yos Attachedta Transmittel (item 2, 6.1.4.1
in. Opetational Plans
1 {Duretion of Emptacement Period 24 yesrs 0210112001 05/3172001] Systems Engineering] Hastings  |Asspme no additional blending 8“““’:;'ég;':“";-n’l‘}::"gh’:‘°“""‘°"- Yes Attachedto Trensmittal {flem 2, Tabte §-1)
e e
2___|Duration of Ventiation Period 1
a.|Forced Ventitation Perlod 0200172001 [FromPOD | Systems Engincerlng] Hastings R i b Yos Attachad to Transmitte! (itom 2, 5.1.3.1)
McNeish, Sauer, SwR___,
v.|Neturel ventitation Period 02/01/2001 {FromPDD | Systems Engnsering| Hastings Bodvarsson, Francis, KA aar e on, Yes Altachd to Transmittel (lem 2, 5.1.3.1)
s e
Heat removal efficlency for each ventilation [Example: 70% Heat
3 |period with time historlas for heat removal  jRemova! lor forced
sfficiency If not constant values jvantilation
ANSYS Calculations in Support of Natural
Ventllation Paramatrc Study for SR, CAL-SVE)
a.|Forced Ventiation Perlod 0210872001 05139/2001]  Subsurfecs/EBS | Krug, Sun Bodvarsson, Prancis. Hardin, MacKinnan. Yes  JHv:000003 REV 00, MOL.20001117.0051.
' ' Table XVIi-§, p. XVII-8 and Figure XVIl-8, p.
XVII-D,
ANSYS Calcutations [n Support of Natural
Ventliation Parametiic Study for SR, CAL-SVS;
b.|Natural Ventitation Parlod 02/08/200% 057317200t Subsurface/EBS Krug, Sun 8“"3’“"""6’:’; ‘aa'::':;:z:ﬂg.w%ac'ﬁﬂﬂon. Yas HV-000003 REV 00, MOL.20001117.0051.
g ' Table XVII-$, p. XVII-8 and Figure XVi-8, p.
XVIL-0.
Uzas Multl-fix mods!. Galoulations wil
take 2 wosks for forcad vontilation and
|enother 2 woeks for naturat ventilation
tassuming an air flow rate Is provided for
Water ramoval rate and tempsrature Thers {8 no coupling of 3?:::\3' w)m:z:%mmﬁ? "
dients along a typical dift, mass flow 0 9 . A Anh
o |iutes, and averags felstve humdty aknga |/O"tiatlon with the 0343072004 Subsurtaco/EBS | Y fato, tomparatura and , Francls, Hardin, MacKinnon, No
ra “'l?nﬂuf:‘b:\; ;° d ':’ h?lﬂl M08 Imolsture ramaval rate In " avarage relative humidity elong the fength McNelsh, Bauer, Swift
[ red srdra cuent madels of & typleat ¢4f (exlol dracton onty). More
ventiation perio dafinition Is neadod to understand what is
noeded to satisfy “mass flow rate” request.
Work is currently outprioritizod by
Ventiation AMR complotion scheduled to
60 into check by end of Feb.
The 1 kW/m may be too
constralning - may go with
65°C thermal it for POD -
Wasta Package spacing - variable spacing Altached to Transmittal {ltam 2, 8.2.10); Akso
5 with  two meter average and average ::an;}:rmr?&zlu 4 ine DZIMEPM From POD Systoms Englneoring] Hastngs Bodvmst:;é;;arxl;az::mg%acmnnon. Yes 06 ftam 3 provided by Waste Package,
loadlng of ¥ kW/m foad Is what s ' 1 ' ' Soction 2.1, Worksheot 4)
necessary to mainiain the
ﬁwc thermal Omit
8 |Mumber ot wasts packages In a typical drit 0200172001 | 053972001 |Subsurtace Design |  Linden Bodvarsson, Fiancls, Hardl, Mackinnon, Yos Aftachad to Transmittal ltem 1)
———
Distance from the fast waste package in the | | Bodvarsson, Francis, Hardin, MacKlnnon,
7 #ift 1o the bulkhead Unchanged 02/01/2001 0513172001 | Subsurface Design Linden McNalsh, Sauar, Bwit Yes Attached to Transmitint (Item 1)
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annvlo: 7-waslo
package madel with
prop | number of
|packages and waste
Davaiopmant of a typlcal drift or drift package spacings Waste Package Bodvarsson, Francls, Hardin, MacKinnon,
8 |segment for use In 3.D drif-scale madels retevant for the 02/08/200¢ 0513112001 Datlgn Andsrson McNelsh, Sauor, SwiR Yas Attached to Transmittst (ltam 3, Section 2.2)
corsesponding waste
packege quantites;
Dunlap may have initial
version atready
i) Rapository Closure
1 Tima et rapository closure From POD 0210472001 Systems Enginsering] Hastings Swift Yeos Attached to Transmittal (Item 1, 5.1.1.9)
{Spocity backfiling and/or sealng of access
2 drifts {ramps and mains).,vantitation shafts, |No chango 02/1512009 Desion? Swift No
and tum-outs —
Policy on 56aing sUrtace beranoms iNo change? 021872601 {Eubsurfacs Dealgn? 7 Burface-based tobHNg (BQUIOMANE? Svit )
‘Thermal & hydrologic
v Empt. Oxift Envie properties, verabilty, and
uncerteln
Bodvarsson, Francls, Hardin, MacKinnon,
1 DR diamster 5.5m 02/05/2001 8ystems Engineerng] Hastings McNaish, 8auer, Swit Yos {Anached to Transmittal (Item 1, 5.2.5)
(1) Ground Control for Emplacemant Drifts for
SR, ANL-EBS-GE-000002 REV 00,
MOL.20000414,0875. Sactlon 4.4.8 and
2 |Ground suppont materiat spscifications No change 02/05/2001 |subsurtace Design Duan B°"‘“’“m;;;’;f"g;::;"'g;;&"°"'“"°“' Yos  |Table 4.8, Sacton 4.1.10 and Table 4-10. (2)
' ¢ Longavity of Emplacement Drit Ground
Support Materiats, ANL-EBS-GE-000003 REV)|
01, MOL.20000414.0874. Section §.2.3,
Bodvarason, Francis, Hetdin, MacKinnon,
&.[thermal proportios No change 0219312001 Dosign Duan McNolsh, Sauer, Swift Yeos Ssme
Bodvarsson, Francis, Hardin, MacKinnon,
jthermal conductivity No change 02/05/2001 Subsurface Design Duan McNelsh, Sauer, Swit Yas Samo
] Bodvarsson, Francis, Hardin, MacKinnon,
{spacific hoat No change 02/08/2001 {8ubsurface Design Duan MoNelsh, Sauer, Swift Yeos Same
Bodvarsson, Francis, Hardin, MacKlanon,
denslty No change 02/05/2001 |Subsurface Design Ouan McNeish, Sauer, Swit Yes Sama
Bodvarsson, Francis, Hardin, MacKinnon,
omissivity No change 02/08/2001 Subsurface Deslgn Duan McNaish, Sauer, Swit Yes Same
Exampte: Thermal
Probabdly not avallablo, Mooad to chack Bodvarsson, Francls, Hardin, MacKtanon,
b.|possible rangas In thermal properties conduativity ky pius or T80 Subsurfeco Dasign Duan Bourco McNaish, Sauer, SwiRt No
Probably not avaliable. Needto chack Bodvarason, Francls, Hardin, Mackinnon,
¢.|aniaotrapy in thermel propertias, It Impostant [No change T8D Subsurfaco Dasign Duan ource MeNalsh, 8auer, Swil No
Ensuta Invart elevationis b
the same on subsurface o LoN
and waste package 1 Stanley (M. Bodvaisson, Francls, Hardin, MacKinnon, EMPLACEVEN NVERT BYEEL
3 {invert height Ilstrations {.e., for & 02/0672001 |Subsurface Dasign Taylor) McNolsh, Sauer, Swit Yes lg:l;ﬂ;%{l m&gﬁmm‘.mvfwsmw
"typical drlft, Invert dopth ’
is 80.6 e
4 Invert material thermal properties
[Dry: Nominal: 0.45
W/mK; Range for Dry: Water Distribution and Removei Model, ANL-
|Assumption: Crushed tuff for invert comes \
0.122 to 0.163 Winv'Kj; Bodvarsson, Francls, Herdln, MacKinnon, EBB-MD-000032 REV 01, Attachment XiV,
8. jthermal conductivily [Wat: Nominat: 1.03 02/08/2001 Subsurface Dasign Herdin :‘r:ﬂrr;;c:‘mr lithophysal reglon of repository MeNelsh, Sauer, Swift Yeos Table XiV-3 and page XiV-12. MOL Pending.
WImVK: Range for Wel: Sea [tam 4 attachsd to ransmittal,
0.737 to 1.08 WiavK |
Wator Distribuffon and Remova) Mode), ANL-
Bodvarsson, Francls, Hardin, MacKinnon, EBS-MD-000032 REV 01, Attachmant XIV,
b.|grain specific hest 948 J/kp K 02/06/2001 Subsurface Dosign Hardin McNelsh, Sauer, SwiR Yos Page XIV-10. MOL Pending. 805 ltem 4
attached to transmittal.
Water Distribution and Removal Model, ANL-
¢.|arain donsity 2.53 gvem’® 0210612001 |subsurface Design | Herdin Bodvarsson, Prancis, Hardln, Mackinnan, Yos  |EBS.MD-000032 REV 01, Allachment XiV,
' ! Pags XIV-2. MOL Pendlag.
Water Distribution and Removel Model, ANL-
Bodvarsson, Francis, Hardin, MacKlanon, E8S-MD-000032 REV 01, Attachment XiV,
d.|emisaivity 0.3 0210072001 Subsurface Design Hardin McNeish, Sauer, Swift Yoo Pego XiV-10, MOL Panding. Sco ltem4
aftached fo transmittal.
02/07/2001 To bo providad Initialy for Ky, porosity, Bodvarsson, Francis, Hardin, MacKirnon,
6.]possible ranges in thermal properties (partah Bubsurface Deslgn Hardin and thermal conductiyl MeNetsh, Sauar, SWiR Yeos (partial) Altached to Transmittat (ltom 5)
h genelty and/or py In thermal Bodvarsson, Francis, Hardin, MacKlnnon,
- TBD {Bubsurface Design Hardin * Matlelsh, Souer, Svif
Invert matarial hydrologlc pioperties for &
5 saparate "fracture® and ‘matrix* continuum
Jrepresentstion (fractuse and matrix
__lw’l'ﬂ“’_“%_““—“")
] % e
';::;‘;“nt’:;“’c n‘:,"fo Watar Distribution and Removet Modal, ANL-
| - Bodvarsson, Francls, Hardin, MacKinnon, £B8S-MD-000032 REV 01, Attachmant X\,
8. ]saturated intrinsts parmeabifity 3.8 x 10° %, Saturated 02/06/2001 Subsurface Design Herdin MoNaish, Sauer, Swit Yes Pago XIV-7. MOL Pending. Sse ltem é
deulcamn;’:cuvlw . attachad to transmitte).
hvgr_mg- 1,6t97.5cmys
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(Total Poroaity: Nominal:
o e tar S ok bisterDisbuon and Romove Modl, A
et X , | odvarsson, Francls, Mardin, MacKianon, EBS-MD-000032 REV 01, Attachment XIV,
bporosity porosity: nomingk: 0.35; | - 02/06/2001 Subsurtace Design | Hardin McNelsh, Sauer, Switt Y65 lpage Xiv.5. MOL Ponding. Sea llam 4
Range: 0.26 10 0.42] - attached to ransmittal.
Crushad tuff values may ‘
change In eatly March
Water Distribution and Removal Mode!, ANL-
Bodvarsson, Francls, Hardin, MacKinnon, EBS-MD-000032 REV 01, Attachment XIV,
¢.]residuat liquid saturation 0.05 02/08/2001 Design Hardin McNelsh, Sauer, Swift Yos Page XIV-8, MOL Panding. See item 4
attachad to transmittal.
Water Distribution and Remwval Model, ANL-
N Bodvarsson, Francls, Hardin, MacKlnnon, EBS-MD-000032 REV 01, Attachment XV,
d.fvan Genuchten aipha 0.12 om 0210872001 Subsurface Design Hardin MeNelsh, 8auer, Swit Yes Page XIV-6. MOL Panding, Ses ftem 4
atteched to transmittal.
Water Distribution and Removal Model, ANL-
Bodvarsson, Francls, Hardin, MacKinnon, E688-MD-000032 REV 01, Attachment XiV,
8.van Genuchton n 2.75 02/08/2001 Subsurface Dasign Hardin McNelsh, Sauer, Swif Yos Page XIV-8, MOL Panding. See ltom 4
sttachad to transmittal,
[passibia ranges n each of the hydrokogie pg::m:ll:’ysgszpfa o | c2072001  subsurteca Dosign Mardln | TO be providad Initial for Kew, POTOSity, Bodvarsson, Francls, Hardin, MacKinnon, Yos (portiah Attachod to Transmittal (tem 5)
Joroperties P ¢ (parttal) ang thermal conductivity McNelsh, Sauer, Swift
¢ rmat:zzy In hydoroiogic proporties, if No change Yap Subsurtace Design Hardin Bowgm::é':;elz‘clss,a?;ﬂg%acKlnnon,
|Ostermine whether PA oRFTI oW STERL
[feedback theough Stanlay (M. |Crushed tuff balast uniform gradsd Bod Francls, Hardin, MacKinnon, EMPLACEMENT NVERT-
hislze distributionsgrading of the fill materie) requirements to design is 02/05/2001 Subsurface Dasign Teyloy Jta fine. MeNolsh, Saver, Swif Yeo3 %:ﬂg mensmwm1>mm' REVIBION 00,
appropriste gt this time
ANSYS Calculations n Support of Natural
{vantiation Parsmetric Study for 8R, CAL-8VS|
oy meo o st i v, tr 1 11
8 #En'vlacomenl drift wal emissivity No change 0210812001 Subsurface Design Sun gomaeons olse. May want to check what Francis, Hardin Yas A
Waste Package uses based on incropesa, F P, snd Dewitt, D.P.
9 1985. Fundamontals of Heat and Mass &J
Transfes. New York, New York: John Wity
Sons. TIC: 208420. p. 780.
(1) Longavity of Emplacement DAt Ground
Support Materials, ANL-EBS-GE-000003 REV|
Quantityflocation of cement for rock bofts | Look at any potentisl 01, MOL.20000414.0874. Sections 8.2.1,
7 |and rough estimated traction of ift needing [changes to the rock bott | 020872001 Desln Tang Bodvarsson, Francls. m""“' MacKinaon, Yes  6.2.3,8nd86.4.1. (2) Committed Materlals In
rock bofts In each hydrologic host unit spacing {Repository Orfts, CAL-GCS-GE.000002 REV
ODA {in checking). Seo ltem 6 attached to
Engineeted Barvlers
1 Orip ghisid geometry -
Wasle Packago Curront Dssign: 02/01/2001: 8tand-Alone Bodvarsson, Francls, Bardin, MacKinnon,
a.]tor a maibox typs & stand-alone 02/151200 0373012001 Dest Anderson bosign: 24612001 McNeish, Sauer, Swift Yos (partial) | Attached to Transmittal (item 3, Section 3.1)
Waste Package Current Design: 02/01/2004; Btand-Alono Bodvarsson, Francis, Hardin, MacKinnon,
inside radlus 02/15/2001 0313072001 ol Andarson slan: 2015 MeNolsh, Seuar, Swift Yes (partie) | Aitached to Trensmittal {item 3, Section 3.1)
w C Ign: 02/ ; Stand- Bodv , Francis, , MacKi \
thickness 0211572001 03730/2001 as:;:;ackage Andarson ur:lent: D“Bg' 0172001; Stend-Alons ° a'"::m:l;: s al:::dlg M'fl cinnon, Yos {partial) | Attachad to Transmittal (item 3, Section 3.1)
Waste Package Curant Dosign; 02/0172001; Stand-Aone Bodvarsson, Francis, Hasdin, MacKinnon,
helght above invert 02/18/2001 03/30/2001 Daslan Anderson Dosign: 211872004 McNoish, Sauer Swift Yos (partial} | Altached to Transmittal (Item 3, Soction 3.1)
i not malibox type, provide atl critical Waste Packege Cumront Deslgn: 02/01/2004; Stand-Alone Bodvarseon, Francis, Hardin, MacKinnon,
b/ dmenslons 02/15/2001 03/3012001 asl Anderson Deslgn: 211612008 McNaish, Sauer, Swift Yot (partial) | Attachad to Transmittal (itom 3, Section 3.1)
spacing/configuration for sdjacent dip Wasle Package Curvent Design; 02/01/2001; Stand-Alons Bodvarsson, Francis, Hardln, MacKinnon,
L3 maman 02/1872001 0313072004 Desl Anderson Dosign: 211812008 McNolsh, Sauer. Swit Yes (partiaf) | Attached to Transmittal {(item 3, Section 3.1)
| Wasto Package Curront Dosign: 02/01/2001; Stand-Alono Bodvarason, Francis, Hardin, MacKtanon,
d.1dimanslons and thickness of piates 0211872004 03130/2001 Dasi Anderson - 21612 MeNalsh, Sausr, Swif Yos (pariiaf) | Attachad to Transmitta! (tom 3, Section 3.1)
" Waste Package Currant Dosiga: 02/01/2001; Stand-Alone Bodvarsson, Francls, Hardin, MacKinnon,
a.jL and of g bars 0211812001 0313072001 Desl Anderson Dosign: 008 McNslsh, Saver, Byt Yes {partia) | Altached to Transmittal (item 3, Section 3.1)
O ps, &nd ci Waste Packaga Curront Dosign: 02/0172001; Stand-Alone Bodvarsaon, Francis, Hardin, MacKinnon, Altachad to Transmittal {ltem 3, Section 3.4
*batween adiacant components i am 02152001 | 03302001 Dosign Anderson |oosign: 211812009 McNlsh, Sauor, SwiRt Yoo (partia) and Flgure 2)
Ensure proper coupling of Systems Engineering
diip shield emplacement for raquiromant,
" N timing with assumed’ tSubsurface for Bodvarssen, Francls, Herdin, MacKinnon, Oilp shisid empiacement at closute. See ltem)
@] Time of drift shield emp proposed dif 02/0172001  |From POD fcouptng with Hastings McNelsh, Sauer, Swit Yeos
maintonance schadule & {matintenance
costs schedule
2 Drip shiald tharmal proparlies
Waste Packege Bodvarsson, Francis, Hardin, MacKinnon,
a.|thesmal conductivity No change 02/0812001 Deal Andarson McNoish, Baves, Swit Yes Attached to Transmiltal (item 3, Section 3.2)
Waste Package Bodvarsson, Francis, Hasdin, Mac¢Kinnon,
b.]spacifc heat No change 02/06/2001 Desl Anderson MoNalsh, Sauer, Swift Yes Aftachad to Transmittal (lem 3, Section 3.2)
Waste Package Bodvarsson, Francls, Hardin, MacKinnon,
¢.fdansity No change 02/08/2001 Dos! Andsrson MoNsish, Bausr, Swift Yes Attached to Transmittal (Item 3, Saction 3.2)
d.[smissivity No change 02/08/2008 Wasls Fackag® | pnderson Bodvarsson, Francly, Hardln, Mackinson, Yos Attachod to Transmittal (em 3, Sectlon 3.2)
N Waste Packago Bodvarsson, Francis, Hatdin, MacKinnon,
°. ranges In thermal properties No change 02/08/2001 Desi, Anderson McNelsh, Bauer, 8wl Yas Aftached to Transmittal (tom 3, Sectfon 3.2)
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Item 1

Repository Footprint and Plane
Coordinates




. --Christine Linden
" 01/29/2001 08:09 AM ;

COEMTL AT I L aiRe £ Bt SAGT A eI e it 8 L S

To: Bo Bodvarsson/YM/RWDOE @ CRWMS, Al Eddebbarl/YM/RWDOE@CRWMS
cc: Mark Sellers/YM/RWDOE @ CRWMS, Alan Krug/'YM/RWDOE @ CRWMS, Robert
Saunders/YM/RWDOE @ CRWMS

Subject: Transmittal Information for Performance Assessment
QA:N/A Exclusionary

Find attached the electronic file that contains the information required for the Performance Assessment

transmittal. This electronic file includes the footprint information requested in ltem |, the emplacement drift
coordinates, drift orientation, etc. Let me know if anything is missing.

Transmitial of Input to PA.d

Christine
5-4988




I. REPOSITORY FOOTPRINT AND PLANE COORDINATES

This footprint, plane coordinates, and elevation information is preliminary and will be placed in a
controlled source, a design analysis, which is scheduled for approval in May 2001.

The 70,000 MTHM layout for the cooler repository design is based on a linear thermal density of
1.0 kW/m and results in an average end-to-end waste package spacing of 2.1 meters.

Figure 1 illustrates the preliminary layout for accommodating 70,000 MTHM of waste. This
layout is preliminary in nature, and although the emplacement drifts are not anticipated to
change, the location and gradients of the access mains and ancillary openings may change. The
70,000 MTHM layout for the cooler repository design will require 91 excavated emplacement
drifts spaced at 81 meters from center-to-center. The emplacement drifts will be excavated with
an orientation of 252°. Emplacement Drifts 1 through 85 are required for emplacement of the
nominal waste package inventory (11,184 waste packages). In addition, Emplacement Drifts 86
through 91 are also required to allow emplacement of the nominal waste package quantities plus
5 percent (11,734 waste packages).

If the waste emplacement encompasses all 91 emplacement drifts, the loaded repository will
occupy approximately 1,675 acres, and will result in an areal mass loading of approximately 38
MTHMVacre. If the waste emplacement encompasses only 85 emplacement drifts, the loaded
repository will only occupy approximately 1,600 acres, and will result in an areal mass loading
of approximately 40 MTHM/acre.

The emplacement area for the layouts is bounded by a set of coordinates that represent the
theoretically last emplaced waste package in the drift. The last emplaced waste package in the
emplacement drift is assumed to be 1.5 meters from the start of the emplacement drift (i.e., the
distance from the last waste package in the drift to the bulkhead). The elevation is that of the
drift centerline, on the bottom of the invert. Table 1 lists the boundary coordinates for the
emplacement area. Please note that the first drift listed in Table 1 is a performance confirmation
postclosure test drift and is not included in the count of emplacement drifts. The input contained
in Table 1 defines the boundary coordinates for the emplacement area for the cooler repository
design.

In an average 600 meter long emplacement drift split, approximately 83 waste packages can be
accommodated. This calculation is based on an average waste package length of 5.037 meters

and an average waste package spacing of 2.1 meters.

The excavation percentages of the potential repository in each of the geologic units are 6.5 % in
the tptpmn, 73.3% in the tptpll, and 20.1% in the tptpln.

Page 1 of 5
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Figure 1. Preliminary 70,000 MTHM Layout for the Cooler Repository Design Concept




G Jo ¢ a8eqg

Table 1. Bounding Coordinates for the Emplacement Area

East Side of Emplacement Drift

West Side of Emplacement Drift

Drift Number Northing Easting Elevation Northing Easting Elevation
(m) (m) (m) (m) (m) (m)
PC1 236,606.073 171,378.875 1,032.437 236,391.550 170,718.641 1,032,437
1 236,521.040 171,379.292 1,033.659 236,292.756 170,676.706 1,033.659
2 236,434.396 171,374.751 1,034.831 236,193.962 170,634.770 1,034.831
3 236,347.752 171,370.210 1,036.002 236,095.168 170,592.834 1,036.002
4 236,261.109 171,365.669 1,037.173 235,996.374 ~170,550.899 1,037.173
5 236,174.465 171,361.129 1,038.345 235,897.579 170,508.963 1,038.345
6 236,087.821 171,356.588 1,039.516 235,798.785 170,467.027 1,039.516
7 236,001.177 171,352.047 1,040.687 235,699.991 170,425.092, 1,040.687
8 235,914.533 171,347.506 1,041.858 235,601.197 170,383.156 1,041.858
9 235,827.889 171,342.965 1,043.030 235,502,403 170,341.221 1,043.030
10 235,741.245 171,338.424 1,044.201 235,403.608 170,299.285 1,044.201
11 235,654.601 171,333.884 1,045.372 235,304.814 170,267.349 1,045.372
12 235,567.957 171,329.343 1,046.544 235,206.020 170,215.414 1,046.544
13 235,481.314 171,324.802 1,047.715 235,102,137 170,157.816 1,047.715
14 235,394.670 171,320.261 1,048.886 235,005.154 170,121.454 1,048.886
15 235,308.026 171,316.720 1,050.058 234,918.510 170,116.913 1,050.058
16 235,221.382 171,311.180 1,051.229 234,831.866 170,112,372 1,051.229
17 235,134.738 171,306.639 1,052.400 234,745.222 170,107.831 1,052.400
18 235,048.094 171,302.098 1,053.571 ' 234,658.578 170,103.290 1,053.571
19 234,961.450 171,297.557 1,054.743 234,571.935 170,098.749 1,054.743
20 234,874.806 171,293.016 1,065.914 234,485.291 170,094.209 1,055.914
21 234,788.163 171,288.475 1,057.085 234,398.647 170,089.668 1,057.085
22 234,701.519 171,283.935 1,058.257 234,312.003 170,085.127 1,068.257
23 234,614.875 171,279.394 1,059.428 234,225.359 170,080.586 1,059.428
24 234,528.231 171,274.853 1,060.599 234,138.715 170,076.045 1,060.599
25 234,441.587 171,270.312 1,061.770 234,052.071 170,071.505 1,061.770
26 234,354.943 171,265,771 1,062.942 233,965.427 170,066,964 1,062.942
27 234,268.299 171,261.231 1,064,113 233,878.784 170,062.423 1,064.113
28 234,181.655 171,256.690 1,065.284 233,792.140 170,057.882 1,065.284
29 234,095.012 171,252.149 1,066.456 233,705.496 170,053.341 1,066.456
30 234,008.368 171,247.608 1,067.627 233,618.852 170,048.801 1,067.627
31 233,921.724 171,243.067 1,068.798 233,632.208 170,044.260 1,068.798




G Jo ¢ a8eqg

Bounding Coordinates for the Emplacement Area (Continued)

East Side of Emplacement Drift |

West Side of Emplacement Drift

Drift Number Northing Easting Elevation Northing Easting Elevation
(m) (m) (m) (m) (m) (m)

32 233,835.080 171,238.527 1,069.969 233,445.564 170,039.719 1,069.969
33 233,748.436 171,233.986 1,071.141 233,358.817 170,034.860 1,071.141
34 233,661.792 171,229.445 1,072.312 233,276.916 170,044.916 1,072.312
35 233,575.148 171,224.904 1,073.483 233,195.015 170,054.972 1,073.483
36 233,488.504 171,220.363 1,074.655 233,113.114 170,065.029 1,074.655
37 233,401.861 171,215.822 1,075.826 233,031.213 170,075.085 1,075.826
38 233,315.217 171,211.282 1,076.997 232,949.312 170,085.141 1,076.997
39 233,228.573 171,206.741 1,078.169 232,867.411 170,095,197 1,078.169
40 233,141.929 171,202.200 1,079.340 232,785.510 170,1056.253 1,079.340
4 233,055.285 171,197.659 1,080.511 232,703.609 170,115.309 1,080.511
42 232,068.641 171,193.118 1,081.682 232,621.708 170,125.366 1,081.682
43 232,881.997 171,188.578 1,082.854 232,539.807 170,135.422 1,082.854
44 232,795,353 171,184.037 1,084.025 232,457.906 170,145.478 1,084.025
45 232,708.710 171,179.496 1,085.196 232,376.005 170,155.534 1,085.196
46 232,622.066 171,174.955 1,086.368 232,294.104 170,165.590 1,086.368
47 232,535.422 171,170.414 1,087.539 232,212.203 170,175.647 1,087.5639
48 232,448.778 171,165.874 1,088.710 232,130.301 170,185.703 1,088.710
49 232,362.134 171,161.333 1,089.881 232,048.400 170,195.759 1,089.881
50 232,275.490 171,156,792 1,091.053 231,966.499 170,205.815 1,091.053
51 232,188.846 171,152.251 1,092.224 231,884.598 170,215.871 1,092.224
52 232,102.202 171,147.710 1,093.395 231,802.697 170,225.927 1,093.395
53 232,015.558 171,143.169 1,094.567 231,720.796 170,235.984 1,094.567
54 231,928.915 171,138.629 1,095.738 231,638.895 170,246.040 1,0956.738
55 231,842.271 171,134.088 1,096.909 231,556.994 170,256.096 1,096.909
56 231,755,627 171,129.547 1,098.081 231,475.093 170,266.152 1,098.081
§7 231,668.983 171,125.006 1,099.252 231,393.192 170,276.208 1,099.252
58 231,582.339 171,120.465 1,100.423 231,311.291 170,286.265 1,100.423
59 231,495.695 171,115.925 1,101.5694 231,229.380 170,296.321 1,101.594
60 231,409.051 171,111.384 1,102.766 231,147.489 170,306.377 1,102.766
61 231,322.407 171,106.843 1,103.937 231,065.588 170,316.433 1,103.937




G Jo ¢ a8eq

Bounding Coordinates for the Emplacement Area (Continued)

East Side of Emplacement Drift

West Side of Emplacement Drift

Drift Number Northing Easting Elevation Northing Easting Elevation
(m) (m) (m) (m) (m) (m)

62 231,228.794 171,080.845 1,105.126 230,983.689 170,326.489 1,105.126
63 231,129.221 171,036.512 1,106.128 230,901.788 170,336.545 1,106.128
64 231,029.648 170,992.179 1,107.130 230,819.887 170,346.601 1,107.130
65 230,161.806 170,680.331 1,112.032 230,059.664 170,365.970 1,112.032
66 230,075.660 170,677.322 1,112.463 229,973.518 170,362.962 1,112.463
67 229,989.514 170,674.314 1,112.894 229,887.373 170,359.954 1,112.894
68 229,903.957 170,673.116 1,113.279 229,801.227 170,356.946 1,113.279
69 229,823.182 170,686.637 1,113.667 229,715.081 170,353.937 1,113.667
70 229,746.888 170,713.951 1,114.115 229,628.935 170,350.929 1,114.115
71 229,671.164 170,743.018 1,114.549 229,543.716 170,350.774 1,114.549
72 229,595.440 170,772.086 1,115.001 229,454.670 170,338.840 1,115.001
73 229,519.716 170,801.154 1,115.479 229,361.994 170,315.734 1,115.479
74 229,443.993 170,830.221 1,116.957 229,269.318 170,292.627 1,115.957
75 229,368.269 170,859.289 1,116.434 229,176.641 170,269.520 1,116.434
76 229,292.545 170,888.357 1,116.912 229,083.965 170,246.413 1,116.912
77 229,216.821 170,917.424 1,117.38¢ 228,991.289 - 170,223.306 1,117.389
78 229,141.098 170,946.492 1,117.275 228,898.612 170,200.200 1,117.275
79 229,065.285 170,975.285 1,116.251 228,804.965 170,174.104 1,116.251
80 228,986.633 170,995.342 1,115.190 228,721.372 170,178.952 1,115.180
81 228,907.407 171,013.632 1,114.059 228,646.270 170,209.934 1,114.059
82 228,828.182 171,031.923 1,112.851 228,673.648 170,248.548 1,112.851
83 228,748.957 171,050.214 1,111.535 228,501.026 170,287.162 1,111.635
84 228,669.731 171,068.504 1,110.219 228,428.404 170,325.776 1,110.219
85 228,590.506 171,086.795 1,108.903 228,355.782 170,364.389 1,108.903
86 228,511.280 171,105.085 1,107.587 228,283.160 170,403.003 1,107.587
87 228,432.065 171,123.376 1,106.271 228,210.538 170,441.617 1,106.271
88 228,352.829 171,141.667 1,104,955 228,137.916 170,480.231 1,104.955
89 228,273.604 171,159.957 1,103.663 228,065.294 170,618.845 1,103.663
90 228,194.378 171,178.248 1,102.370 227,992,672 170,557.459 1,102.370
91 228,115.153 171,196.539 1,101.078 227,920.050 170,596.072 1,101.078
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S. TECHNICAL REQUIREMENTS

The elements of the technical requirements in Sections 5.1, 5.2, 5.3, and 5.4 are established to
implement the current repository design concept as described in Section 2. These requirements,
criteria, and constraints --and-geals-are considered part of the technical baseline and, in addition |
to the items shown in Table 1-1, address the technical requirements in the MGR RD (YMP
2000a). In conjunction with those requirements, these things compose the engineering design
basis for the detailed design process as captured in the SDDs. All requirements, criteria, and
constraints below, that are not referenced to another document, will be treated as management
edicts once this document is baselined and, consequently, are not referenced to other
management directives. Any technical requirement in this section that cites an unqualified,
unconfirmed, or uncontrolled reference is not considered “tc be verified” (TBV) for the purposes
of the design process. The cited document is TBV with regard to its content; however, the
requirements criterion or constraint resolves this TBV status for design purposes. Each technical
requirement element is allocated to one or more architectural elements, and an allocation
arrangement is shown in Section 5.5.

The requirements, criteria, and constraints; and—seals—in this section are assigned unique |
paragraph numbers for ease of reference.

5.1 DESIGN PERFORMANCE
low reflect the current design strategy. —The-performance—goals

The requirements and criteria be

5.1.1  Performance Requirements

5.1.1.1

fhe—ﬁrst——\ﬂ’—empl-aeement,——Th; MGR design shall-include-provisions-that-supperta
deferral-of-closure-for-up-teallow closure of the repository 300 years from nitiation
offinal waste emplacement;—with—appropriaste—monitoring—and—maintenance (YMP

2000a, 3.2.H; and Stroupe 2000).

5.1.1.2  The MGR design under preclosure and postclosure normal operating conditions shall
maintain the zirconium-alloy cladding of the CSNF at temperatures that will preserve
and not accelerate the degradation of the performance of the cladding as received at
the repository (DOE 2000b, 3.4F).

5.1.1.3  Uncertainty in the postclosure effects of elevated rock temperatures on the near field
environment shall be mitigated in accordance with the CRD (DOE 2000b, 34.E).
Following closure, the repository shall avoid long-term accumulation of water in the
rock above the emplacement drifts by controlling the rock temperatures so that there
is free drainage between the emplacement drifis {YMP 2000a, 3.2.M, 3.2.N; DOE
2000b, 3.4.E).
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S.1.1.4  The MGR shall limit the change in temperature of the soil near the surface above the
repository in accordance with the MGR RD (YMP 2000a, 3.2.F).

3.1.1.5  The MGR shall have the capability to retrieve all emplaced WPs in accordance with
the MGR RD (YMP 20004, 3.2.J). :

5.1.1.6  The expected annual dose to the average member of the critical group shall be in
accordance with the MGR RD (YMP 2000z, 3.2.P).

3.1.1.7  The MGR shall only accept for disposal, SNF or HLW that is not subject to
regulation as hazardous waste in accordance with the CRD (DOE 2000b, 3.2.1.D).

5.1.2 Regulatory Requirements

The “Revised Interim Guidance Pending Issuance of New U.S. Nuclear Regulatory Commission
(NRC) Regulations (Revision 01, July 22, 1999), for Yucca Mountain, Nevada” (Dyer 1999) is
the controlling regulatory requirement for the MGR. The MGR shall comply with this guidance
in accordance with the MGR RD (YMP 20002, 3.1.C). An allocation of the regulatory
requirements contained within this guidance is correlated to the MGR Level 5 systems that
support SR as shown in Table 5-8. A comprehensive allocation of this guidance and additional
regulatory requirements will be provided in a later revision of this document.

5.1.2.1  The MGR shall comply with the applicable provisions of the Nuclear Waste Policy
Act of 1982 in accordance with the CRD (DOE 2000b, 3.1.1.A).

3.1.2.2  The MGR shall comply with the applicable provisions of 10 CFR 20, “Standards for
Protection Against Radiation,” in accordance witk the CRD (DOE 2000b, 3.1.1 .B).

3.1.23  The MGR shall comply with the applicable provisions of 10 CFR 73, “Physical
Protection of Plants and Materials,” in accordance with the CRD (DOE 20000,
3.1.1.G).

5.1.2.4  The MGR shall comply with the applicable provisions of 29 CFR 1910,
“Occupational Safety and Health Standards,” in accordance with the CRD (DOE
2000b, 3.1.1.1).

5.1.2.5  The MGR shall comply with the applicable provisions of 29 CFR 1926, “Safety and
Health Regulations for Construction,” in accordance with the MGR RD (YMP 2000a,
3.1.F).

5.1.2.6 The MGR shall comply with laws, statutes, U.S. Code, treaties, Codes of Federal
Regulations, Executive Orders, NUREGs, state and local codes and regulations, DOE
Orders, and other directives identified through analysis, as identified in the MGR RD
(YMP 2000a, 3.1.G).

3.1.2.7  The MGR shall comply with the applicable provisions of 10 CFR 75, “Safeguards on
Nuclear Materials-Implementation of U.S./IAEA Agreement,” in accordance with the
CRD (DOE 2000b, 3.1.1.D).
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5.1.3 Performance Criteria

5.1.3.1

5.1.3.2

5.1.3.3

5.1.34

5.1.3.5

5.1.3.6

5.1.3.7

5.1.3.8

5.14

5.14.1

a7 .The vent:latzon

Denod shall be@ upon emp_lgcement of the ﬁrst waste nackggg and end 300 years

after emplacement of the last waste package. Forced ventilation shall be used durin ng
the period from initial waste emplacement until 50 vears afier last emplacement.
Natural ventilation shall be used for the remaining 250 years.

Two annual hazard frequencies of exceedance shall be considered for seismic events
during the preclosure period: one occurrence per 1,000 years (Frequency Category 1)
and one occurrence per 10,000 years (Frequency Category 2) (taken from Dyer 1999,
Section 2). There are also two design input earthquakes, one referred to as the 1 to 2
Hz earthquake, and the other referred to as the 5 to 10 Hz earthquake. Vibratory
ground motions corresponding to both earthquakes for both categories shall be
considered in the design of SSCs. Additional seismic design criteria will be provided
in future revisions of this document.

All subsurface portions of the Waste Isolation System within the perimeter drifts on
the emplacement level shall be situated in accordance with the MGR RD (YMP
20003, 3.3.C).

The MGR surface facilities shall be capable of accommodating a range of storage and
transportation technologies in accordance with the CRD (DOE 2000b, 3.2.1.E).

The MGR facilities shall be capabie of opening sealed storage/transportable
commercial canisters, handling SNF, and managing site-generated waste in
accordance with the CRD (DOE 2000b, 3.2.1.F).

The MGR shall maintain the separation of site-generated wastes in accordance with
the CRD (DOE 2000b, 3.2.2.A).

Site-generated hazardous, low-level radioactive, and mixed waste shall be transported
to government-approved off-site facilities for disposal in accordance with the CRD
(DOE 2000b, 3.2.2.B).

Physical barriers to human intrusion shall be provided in accordance with the MGR
RD (YMP 2000a, 3.3.M).

Interface Criteria

The MGR shall accommodate up to 70,000 MTHM or equivalent, including
63,000 MTHM of CSNF, 640 MTHM of commercial HLW, 4,027 MTEM of
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5.1.4.2

5.1.4.3

DHLW, and 2,333 MTHM of DOE SNF (which includes 65 MTHM of Naval SNF)
in the primary area of the first repository (YMP 2000a, 3.2.A).

The MGR shall not preclude the capability (by adding additional components and
features) of accommodating a full inventory, including 83,800 MTHM of CSNF,
2,500 MTHM of DOE SNF (which includes 65 MTHM of Naval SNF), 10,923
MTHM of DHL W, and 640 MTHM of commercial HLW (DOE 2000c).

The MGR shall also not preclude the capability of accommodating the maximum
inventory analyzed in the Environmental Impact Statement (EIS) (as described in
Section 2.3). .

The MGR shall be capable of receiving, packaging, emplacing, and isolating
commercial SNF-and-HEW that arrives via rail, heavy-haul vehicle, and legal-weight

truck, in accordance with the MGR RD (YMP 2000a, 3.3.H), accommodating any of
the CSNF annual arrival scenarios depicted in Tables 5-1, 5-2, and 5-3 (YMP 2000a,
3.2.0).

There are three annual arrival scenarios for the CSNF each with a nominal 3,000 MT HM/year
maximum receipt rate. These three scenarios span a broad range of potential arrival possibilities
with Scenario 1 (see Table 5-1) assuming a maximum number of truck casks arriving, Scenario 2
(see Table 5-2) assuming a maximum number of single-purpose canister (SPC) rail casks
arriving, and Scenario 3 (see Table 5-3) assuming a maximum number of dual-purpose canister
(DPC) rail casks arriving each year (CRWMS M&O 2000d, Tables 6, 7, and 8). '

Table 5-1. Scenario 1 - Annual CSNF Arrival Assuming Maximum Truck Casks

Average’
Cask Assembilies .
Year Type Per Cask BWR PWR Total
Casks | Assembly Cask Assembly Cask Assembly MTHM
Truck 4 16 64 12 48 28 112 32
2010 SPC Rail 24 27 648 20 480 47 1,128 324
DPC Rail 38 3 114 2 76 5 190 53
Total 46 826 34 604 80 1,430 409
Truck 4 25 100 18 72 43 172 48
2011 SPC Rail 24 40 960 30 720 70 1,680 483
DPC Rail 38 4 152 3 i14 7 266 77
Total 69 1,212 51 206 120 2,118 609
Truck 4 49 196 37 148 86 344 99
2012 SPC Rail 24 79 1,896 60 1,440 139 3,336 963
DPC Rail 38 9 342 6 228 15 570 160
Total 137 2,434 103 1,816 240 4,250 1,221
Truck 4 80 320 60 240 140 560 161
2013 SPC Rail 24 130 3,120 98 2,352 228 5,472 1,576
DPC Rail 38 14 532 11 418 25 950 276
Total 224 3,972 169 3,010 393 6,982 2,013
2014 Truck 4 131 524 99 396 230 920 265
To SPC Rail 24 215 5,160 162 3,888 377 9,048 2,606
2022 DPC Rail 38 23 874 17 646 40 1,520 436
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Average’
Cask Assemblies
Year Type Per Cask BWR PWR Total

Casks | Assembly Cask | Assembly Cask Assembly MTHM
Total 369 6,558 278 4,930 847 11,488 3,307

2023 Truck 4 51 204 39 156 90 360 104
To SPC Rail 24 185 4,440 139 3,336 324 7,776 2,238

2033 DPC Rail 38 50 1,900 38 1,444 88 3,344 965
Total 286 6,544 216 4,936 502 11,480 3,307
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Table 5-1. Scenario 1 - Annual CSNF Arrival Assuming Maximum Truck Casks (Continued)

Average’
Cask Assemblies
e Year Type Per Cask BWR PWR Total

Casks | Assembly Cask | Assembly | Cask Assembly MTHM

2034 Truck 4 23 92 17 68 40 160 46

To SPC Rail 24 47 1,128 35 840 82 1,968 565
2041 DPC Rail 38 141 5,358 106 4,028 247 9,386 2,702
Total 21 6,578 158 4,936 369 11,514 3,313

" Average values were used to fadilitate the computer modeling for the throughput studies.

Table 5-2. Scenario 2 - Annual CSNF Arrival Assuming Maximum SPC Rail Casks

Average'
Cask Assembiies
Year Type Per Cask BWR PWR Total
Casks | Assembly Cask Assembly Cask Assembly MTHM
Truck 4 12 48 9 36 21 84 24
2010 SPC Rail - 24 27 648 20 480 47 1,128 324
DPC Rail 38 3 114 2 76 5 190 53
Total 42 810 31 592 73 1,402 401
Truck 4 18 72 14 56 32 128 37
2011 SPC Rail 24 41 984 31 744 72 1,728 498
DPC Rail 38 5 190 4 162 9 342 100
Total 64 .| 1246 49 952 113 2,198 635
Truck 4 36 144 27 108 63 252 73
2012 SPC Rail 24 80 1,920 60 1,440 140 3,360 967
L DPC Rail 38 9 342 7 266 16 608 176
e Total 125 2,406 94 1,814 219 4,220 1,216
Truck 4 58 232 44 176 102 408 118
2013 SPC Rail 24 132 3,168 99 2,376 231 5,544 1,595
DPC Rail 38 16 608 12 456 28 1,064 306
Total 206 4,008 155 3,008 361 7,016 2,019
2014 Truck 4 96 384 72 288 168 672 193
) To SPC Rail 24 217 5,208 163 3,912 380 9,120 2,625
2022 DPC Rail 38 26 988 19 722 45 1,710 489
Total 339 6,580 254 4,922 593 11,502 3,308
2023 Truck 4 18 72 14 56 32 128 37
To SPC Rail 24 205 4,920 165 3,720 360 8,640 2,490
2033 DPC Rail 38 41 1,558 31 1,178 72 2,736 789
Total 264 6,550 200 4,954 464 11,504 3,316
2034 Truck 4 3 12 2 8 5 20 6
To SPC Rail 24 80 1,920 60 1,440 140 3,360 967
2041 DPC Rail 38 122 4,636 92 3,496 214 8,132 2,343
Total 205 6,568 154 4,944 359 11,512 3,315

' Average values were used to facilitate the computer modetling for the throughput studies.
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Table 5-3. Scenario 3 - Annual CSNF Arrival Assuming Maximum DPC Rail Casks

Average’
Cask Assemblies
Year Type Per Cask "BWR PWR Total
Casks | Assembly | Cask | Assembly | Cask | Assembly | MTHM
Truck 4 3 12 2 8 5 20 6
2010 SPC Rail 24 28 672 21 504 49 1,176 338
DPC Rail 38 4 152 3 114 7 266 77
Total 35 836 26 626 61 1,462 421
Truck 4 5 20 3 12 8 32 9
2011 SPCRail | 24 42 1,008 32 768 74 1,776 513
DPC Rail 38 5 190 4 152 9 342 100
Total 52 1,218 39 932 91 2,150 621
Truck 4 , 9 36 7 28 16 64 19
2012 SPC Rail 24 83 1,992 63 1,512 146 3,504 1,011
DPC Rail 38 11 418 8 304 19 722 206
Total 103 2,446 78 1,844 181 4,290 1,236
Truck 4 15 60 11 44 26 104 30
2013 SPC Rail 24 136 3,264 103 2,472 239 5,736 1,654
DPC Raii 38 17 646 13 494 30 1,140 329
Total 168 3,970 127 3,010 295 6,980 2,013
2014 Truck 4 24 96 18 72 42 168 48
To SPC Rail 24 224 5,376 169 4,056 393 9,432 2,717
2022 DPC Rail 38 29 1,102 22 836 51 1,938 559
Total . 277 6,574 209 4,964 486 11,538 3,325
2023 Truck 4 45 180 - 34 136 79 316 91
To SPC Rail 24 166 3,984 125 3,000 291 6,984 2,011
2033 DPC Rail 38 63 2,394 47 1,786 110 4,180 1,201
Total 274 6,558 206 4,922 480 11,480 3,304
2034 Truck 4 77 308 58 232 135 540 156
To SPC Rail 24 26 624 18 456 45 1,080 309
2041 DPC Rail 38 148 5,624 112 4256 | 260 9,880 2,848
Total 251 6,556 189 4,944 440 11,500 3,313

" Average values were used to facilitate the comptuter modeling for the throughput studies.

5.1.4.4

The MGR shall aceommodatebe capable of receiving, packaging, emplacing, and
isolating the DOE SNF, Naval SNF, IPWF, and HLW per the annual arrival scenario
depicted in Table 5-4, in accordance with the MGR RD (YMP 2000a, 3.2.C and
3.4.2.P; CRWMS M&O 2000d, Table 11; and Mowbray 2000).
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Table 54. Annual Cask Receipt Rate of DOE SNF and HLW

’ immobilized
DOE SNF DOE HLW Plutonium
Year Note 1 Naval SNF Note 2 Note 2 Total
Casks | Cans. Casks Cans. Casks | Cans. Casks Cans Casks Cans.

2010 3 15 3 3 33 165 12 60 49 241
2011 6 30 3 3 43 240 12 60 867 331
2012 13 65 6 6 83 415 12 60 111 543
2013 16 80 6 6 98 490 12 60 132 636
2014 19 95 12 12 113 | 565 12 60 152 728
2015 Until end of 30 150 15 15 168 840 12 60 224 1064
receipt Note 3 | Note 3
Notes: 1. Assumes five canisters are shipped in each cask, which represents a 50 to 60 percent efficiency for the

casks that can hold nine canisters.
2. Assumes five canisters are shipped in each cask.

3. Derived from the equal distribution of remaining Naval casks/canisters over the remaining emplacement
period.

5.1.4.5

5.1.4.6

5.14.7

5.1.4.8

5.1.4.9

5.1.4.10

5.1.4.11

5.1.4.12

5.1.4.13

5.1.4.14
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The MGR shall be capable of receiving and emplacing commercial PWR SNF
assemblies and commercial BWR SNF assemblies in accordance with the MGR RD

(YMP 20002, 3.2.D).

The MGR shall be capable of receiving, handling, and emplacing CSNF and DOE
SNF, commercial HLW, or DHLW in accordance with the MGR RD (YMP 2000a,
3.2.E). '

Interfaces shall be documented in accordance with the MGR RD (YMP 2000z, 3.4).

The MGR shall interface with external agencies in accordance with the CRD (DOE
2000b, 3.6.2).

MGR roads, railways, queuing points, and the site layout shall be compatible in
accordance with the CRD (DOE 2000b, 3.6.5.1.A).

MGR equipment shall be compatible with transportation equipment in accordance
with the MGR RD (YMP 2000a, 3.4.2.B).

The MGR operations and facility design shall be consistent with canister containment
and internal structure designs in accordance with the MGR RD (YMP 2000z,
3.4.2.C).

The MGR shall accommodate waste forms that require remedial processing in
accordance with the MGR RD (YMP 2000a, 3.4.2.D).

The MGR shall accommodate radiological surveys and security inspections in
accordance with the MGR RD (YMP 2000a, 3.4.2.E).

The MGR shall address safeguards in accordance with the MGR RD (YMP 2000a,
3.4.2.F).
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5.1.4.15

5.1.4.16

5.1.4.17

- 5.1.4.18

5.1.4.19

5.1.4.20

5.1.4.21

5.1.4.22

5.14.23

5.1.4.24

5.1.5
5.1.6

The MGR shall accommodate the visual inspection and testing of transportation casks
in accordance with the MGR RD (YMP 2000a, 3.4.2.G).

The MGR shall accommodate decontamination of transportation casks in accordance
with the MGR RD (YMP 2000a, 3.4.2.H).

The MGR and the Waste Acceptance and Transportation interface shall be in
accordance with the CRD (DOE 2000b, 3.6.5.1.E).

The MGR and the Waste Acceptance and Transportation communications equipment
shall be designed to be compatible in accordance with the CRD (DOE 2000b,
3.6.5.1.F).

The MGR and the Waste Acceptance and Transportation and MGR information
systems shall be designed in accordance with the CRD (DOE 2000b, 3.6.5.1.G).

The MGR shall accommodate incidental transportation cask maintenance in
accordance with the CRD (DOE 2000b, 3.6.5.1.H).

The Waste Acceptance and Transportation and the MGR technical, planning, and
operational information exchange shall be designed in accordance with the CRD
(DOE 2000b, 3.6.5.1.1).

DOE SNF shall be packaged in accordance with the MGR RD (YMP 2000a, 3.4.2.N).

The MGR shall not be required to condition DOE SNF, in accordance with the MGR
RD (YMP 2000a, 3.4.2.0).

Assumptions developed during the design of the MGR shall be in accordance with the
CRD (DOE 2000b, 3.6.5).

RESERVED.

Industry Codes and Standards

All MGR SSCs shall be designed and fabricated in accordance with the CRD (DOE 2000b,

3.2.3).

5.2 DESIGN CONSTRAINTS

5.2.1

5.2.2

The nominal emplacement drift spacing shall be 81 m, drift center to center. In
combination with other criteria and constraints, this will ensure that the majority of the
pillar space between the emplacement drifts will remain below the boiling temperature
of water at the repository altitude following repository closure.

RESERVED.
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S5.23 The MGR shall be capable of accommodating the emplacement of 70,000 MTHM of the
WP inventory with the size and heat output up to that shown in Table 5-5 (CRWMS
M&O 2000e and CRWMS M&O 20001).

Table 5-5. Design Basis WP inventory

Average Heat
Output/Package Nominal Maximum
Content of WP WP Length {m) (kW) Quantity* Quantity*

21 PWR AP 517 11.330 4299 4500

21 PWR CR 517 3.260 95 100

12 PWR AP Long 5.85 . 8.970 163 170

44 BWR AP 5.17 7.000 2831 3000

24 BWR AP 5.1 0.540 84 90

5 IPWF 3.59 2.450 85 100

5 DHLW Short/1 DOE SNF 3.59 2.575 1052 1100

Short

5 DHLW Long/1 DOE SNF 522 2.575 1406 1500

Long

2 MCO/2 DHLW 522 1.230 148 160

5 HLW Long/1 DOE SNF 5.22 2575 126 130

Short .

HLW Long Only ‘ 522 2.450 584 600

Naval Short 5.43 3.100 200 200

Naval Long 6.07 3.100 100 100

> ___Nominal quantities represent those used to specify the 70,000 MTHM (or equivalent) described in 5.1.4.1.

** These quantities are rounded up to two significant figures from the values in the cited reference, and represent
“not to exceed” values for each WP category. It is recognized that if the total quantity of each type of WP were
emplaced, the repository would exceed the 70,000 MTHM (or equivalent) described in 5.1.4.1. This constraint
applies to the capability of the subsurface emplacement, and is not intended to conflict with, or violate, any
other design requirement, criterion, or constraint. Naval\WR categories-are-excluded-from-therounding-up-
Naval WP categories are excluded from the rounding up.

NOTE: See Acronyms and Abbreviations for acronym definitions.

5.2.4 The MGR shall not preclude the capability of accommodating the emplacement of the
WP inventory with the size and heat output up to that shown in Table 5-6 (CRWMS
M&O 2000e).
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Table 5-6. WP inventory for Maximum Subsurface Emplacement

Content of WP WP Length (m) | Average Heat Output/Package (kW) Quantity*

21 PWR AP 5.17 11.330 5700
21 PWR CR 6.17 3.260 110
12 PWR AP Long 5.65 8.970 300
44 BWR AP 5.17 7.000 3750
24 BWR AP 5.11 0.540 100
5 IPWF 3.59 2.450 130
5 DHLW Short/1 DOE SNF 3.59 2575 1410
Short

5 DHLW Long/1 DOE SNF 522 2.575 1880
Long

2 MCO/2 DHLW 522 - 1.230 200
5 HLW Long/1 DOE SNF 5.22 2.575 170
Short

HLW Long Only 5.22 2.450 800
Naval Short’ A 5.43 3.100 200
Naval Long 6.07 3.100 100

*  These quantities, which are rounded up to two significant figures from the values in the cited reference,
represent “not to exceed” values for each WP category. It is recognized that if the total quantity of each type of
WP were emplaced, the repository would exceed the inventory described in 5.1.4.2. This constraint applies to
the capability of the subsurface emplacement, and is not intended to conflict with, or viclate, any other design
_ requirement, criterion, or constraint.
NOTE: See Acronyms and Abbreviations for acronym definitions.

5.2.5 The excavated emplacement drift diameter shall be nominally 5.5 m. This diameter
provides adequate space to accommodate the largest WP, the associated handling and
emplacement equipment, the ground support, and drip shield installation.

5.2.6  The ground support in the repository emplacement drift shall be carbon steel (e.g., steel
sets and/or rock bolts and mesh) with cementitious grout allowed, where necessary, to
anchor the rock bolts.

3.2.7 With periodic maintenance, if necessary, the emplacement drift ground support shall
keep the emplacement drift open and stable for the entire preclosure period. This
ensures a pathway for emplacement drift ventilation and allowance of remote controlled
equipment and/or human access for off-normal conditions.

5.2.8 The invert along the bottom of drifts shall be constructed of a carbon steel frame with
granular natural material used as ballast.

5.2.9 The MGR design shall not preclude the option of physically installing the emplacement
drift backfill during the repository closure phase, in accordance with the MGR RD
(YMP 20002, 3.3.1). ~

5.2.10 The emplacement drifts shall be }ine-loaded with WPs spaced-with-a-minimum-distance
of10-emseparated by a minimum of 0.1 m between the ends of adjacent WPs. (In this

context, the “ends™ of the WPs include any skirts or other structures that extend beyond
the lid of the WP.) The maximum-nominal linear heat load shall be 1.05 kW/m, \

TDR-MGR-SE-000004 REV 02 ICN 01 5-11 January 2001




5.2.11

S5.2.12

5.2.13

5.2.14

5.2.15

5.2.16

5.2.17

5.2.18

5.2.19

5.2.20

5.2.21

5.2.22

averaged over a fuily loaded emplacement drift at the time of completion of loading an
entire emplacement drift.

A free-standing drip shield, fabricated from Titanium, Grade 7 with a minimum
thickness of 15 mm, shall be installed, at the time of repository closure, above, but not
in contact with the WP.

Each disposal container shall be a two-layer device consisting of an inner structural
barrier of nominally 50-mm thick nuclear grade 316 stainless steel and an outer barrier
of nominally 20-mm thick alloy 22 material. This constraint is intended only to address
the corrosion environment. The design must also address other functions such as
structural (handling) and seismic conditions, and, if needed, consider additional
thickness.

Individual WPs shall have a maximum heat output of 11.8 kW at the time of
emplacement. In combination with other criteria and constraints, this will ensure that
the conditions of the zirconium-alloy cladding of the CSNF will not be impaired.

The surface facilities shall accommodate a blending inventory of up to 5,000 MTHM.

Transportation requirements and architecture shall not be maintained for post-retrieval
waste transport capability, in accordance with the MGR RD (YMP 20004, 3.2.K).

- A preclosure controlled area boundary shall be established in accordance with the MGR

RD (YMP 20004, 3.3.J).

The MGR design shall provide communication and control capabilities in accordance
with the MGR RD (YMP 2000a, 3.3.K).

The MGR surface facilities shall be capable of accommodating WPs that need to be
recovered from the emplacement drifts in accordance with the MGR RD (YMP 2000a,
3.3.L).

The repository and WP designs shall not preclude the addition of filler material in
accordance with the MGR RD (YMP 2000a, 3.3.N).

Solar electrical power generation shall supplement the site electrical systems in
accordance with the CRD (DOE 2000b, 3.4.D) and the MGR RD (YMP 2000z, 3.3.Q).

Liquid waste generated from pool water that contacts SNF or HLW will be processed in
the Waste Handling Building for shipment to the off-site waste disposal facility
addressed in Section 5.1.3.7.

The MGR shall provide parking facilities for 15 legal-weight trucks, 5 heavy-haul
vehicles, and 140 rail cars all loaded with transportation casks containing nuclear
materials.
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5.2.23

5.2.24

5.2.25

5.2.26

5.2.27

5.2.28

5.2.29

5.2.30

S.2.31

WP design will provide sufficient shielding to protect the WP materials (in the as-
emplaced condition) from radiation enhanced corrosion.

The repository design shall ensure that the surface temperature of the emplacement drift

wall= at any gosmon or 'ume= does not exceed 96°C under normal operatmg condmon

exeeeéor 200°C under abnormal condmons (Frey 2000)

The Engineered Barrier System within the emplacement drift shall be designed to be
compatible with a relative humidity of 95 percent (Frey 2000).

The Engineered Barrier System within the emplacement drift shall be designed to
accommodate seepages into the emplacement drifts as a function of infiltration rates of
4.6 mm/yr during the period from the present to the year 2600; 12.2 mm/yr during the
period from the years 2600 to 3000; and 17.8 mm/yr during the period from the years
3000 to 12,000 (CRWMS M&O 2000q, p. ix).

The emplacement drift system shall be designed to accommodate the drainage volume of
liquid phase water from the emplacement drifts based on seepages as a function of
infiltration rates of 4.6 mm/yr during the period from the present to the year 2600; 12.2
mm/yr during the period from the years 2600 to 3000; and 17.8 mm/yr during the period
from the years 3000 to 12,000 (CRWMS M&O 2000g, p. ix).

The Engineered Barrier System within the emplacement drift shall be designed to
accommodate seepage water into the emplacement drifts within the pH range of 7-11
(bounded by CRWMS M&O 2000g, p. xi; CRWMS M&O 2000r,-p- Section 7.7234).

The design and operation of the MGR shall limit the temperature of the zeolite layers
located beneath the emplacement area horizon to less than 90°C (Bish and Aronson
1993).

$:2-30The design and operation of the MGR shall limit the temperature at the base of the
PTn hydrogeologic/thermal/mechanical units to less than 70°C (derived from the
midpoint in-the range in Levy and O’Neil 1989).

Under normal oerating conditions, the temperature at any point on the surface of anv

5.2.32

WP shall not exceed 85°C unless the relative humidity in the immediate vicinity of the
WP is less than 50%.

The MGR design and operation shall result in an Areal Mass Loading of between 25 and

S.2.33

85 MTHM/acre.

Facilities for surface aging shall accommodate up to 40.000 MTHM of commercial SNF

that is within 30 years of its out-of-reactor date.
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5.3 OPERATING CRITERIA

5.3.1

5.3.2

533

5.3.4

5.35

Operation of systems and components that have been identified as important to safety
in the Safety Analysis Report and in the license shall be performed only by trained and
certified personnel or by personnel under the direct visual supervision of an individual
with training and certification in such operation. Supervisory personnel! who direct
operations that are important to safety shall also be certified in such operations (Dyer
1999, Subpart H, Section 151).

The repository system (in combination with appropriate shielding and ventilation) shall
allow limited-time personnel access, in consideration of workers’ radiation protection,
into the emplacement drifts, only for the purpose of evaluating and remediating
operational upset conditions after initiation of waste emplacement.

For all workers entering radiological control areas of the Surface Facilities, the average
Total Effective Dose Equivalent shall be less than 250 mrem/yr and the maximum
annual dose to any individual worker shall be less than 500 mrem/yr (DOE 1994,
Article 128.1).

Any MGR system or process with an expected exposure to an individual exceeding 250
mrem/yr or an expected collective exposure exceeding 1 person-rem/yr Total Effective
Dose Equivalent, shall receive a formal assessment in accordance with the ALARA
program (10 CFR 20.1101(b)).

Any MGR system or process where the dose to an individual member of the public'is
expected to exceed 10 mrem/yr Total Effective Dose Equivalent from air emissions,
shall receive a formal assessment in accordance with the ALARA program (10 CFR
20.1101(b)). '

5.4 RELIABILITY, AVAILABILITY, MAINTAINABILITY, AND INSPECTION

CRITERIA

This section-is-tod fetod-inq sl

5.5 ALLOCATION OF TECHNICAL REQUIREMENTS

Table 5-7 provides the primary allocation of the PDD technical requirements for the MGR
design. This allocation is to the fourth level of the MGR Architecture as described in Section
4.1. This allocation identifies the architecture that is assigned the primary responsibility for
meeting each PDD technical requirement. Additional applications and/or traces to the PDD
technical requirements are also allowed, as necessary, to successfully complete the MGR design.
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Table 5-7. Allocation of PDD Technical Requirements for MGR Design

MGR PDD Technical ’
Requirement Number Fifth Level MGR Architecture*

5111 BES, SED. PCA, ERS SEP, SOS, HBE, WPR, WES, OMC, PCM, VDC. NDC.

SFP, UDC CDC DDC. EDC, SVS, _DCH, EDS, MSL, ADS, GCS, SWS, GST

St et e et et e e s s s e e et Tt e —

5112 UDC, DCH, WES _ADS, SVS

5113 EDS, ADS, 8VS

5114 EDS, VDC, SFS

5115 WES, MSL, DCH

5116 EDS, BES

5117 No fifth level architecture element allocated to this technical requirement
512 PCM, DCH, BES, SED. TVS, EDC, MSL, PCA, SSG, TBS, CCT, HBV, PLS

DDC, VDC. NDC, CTS, SFR, HBF. HBS, UDC CMH CCH WPR, CDC, SFS
CBS, SVS, SCS, GCS, ATS, SES, EDS, WES, SRW, HBE, OMC. ERS

No fifth level architecture element allocated to this technical requirement
OMC, TVS_HBV, TBS,  CBS, SFS, BES, DCH, WPR,_CMH, PCM, CCH, CCT
ATS, CTS, VDC. DDC_UDC, CDC, EDC _NDC, SFR, WPR, PCA,_MSL,_ SRW
SVS, PLS _HBS, HBF _HBE, WES, ERS

SED, SEP, OMC, VDC, CDC, DDC. UDC, EDC, MSL, SSG, CMH, CCH, CCT
ATS, CTS WPR, WES, TBS,_ CBS, HBS

SEP, SED, SVS, BES, PLS, CTS, SFR, OMC, SFP, SRW, HBF HBV, HBE,  CCT
DCH, WPR, PCA, MSL, SFS, PCM, SES, ATS, CCH, TBS. CBS, CMH, HBS
TVS, WES, SOS, SWS, ERS

o o
SVS, SES, SED, SCS, DCH, HBF, SEP, PCA SFP CBS, HBV, PLS, SFS, TBS
MSL, GCS, BES _HBS SFR, TVS, 8SG, WES, CTS ATS, SRW, SWS

5126 ERS, SED, SCS, HBS, MSL, EDC, UDC, £EDS, SWS, PCA SSG, CDC, TBS,
HBE, VDC. NDC, DDC, ATS, TBS, SOS, CCT, SEP, SVS, HBF. CTS, SES,

SRW, PLS PCM DCH WPR, OMC, BES _CMH, WES, SFR, CCH, HBV, SFP

o o
- |l
N fiv
N =

n
=
N
w

(42
—
N
-~

o
—~
N
on

GST, TVS

5127 No fifth ievel architecture element allocated to this technical requirement

5131 SFS, 8VS, SET, GCS, EDS

5132 GCS, CBS, CMH, HBS, ATS, DCH. CCH CTS, TBS, SFS_SET, SDT, WPR
WES

5133 SFS, EDS

5134 CCH, CMH, CCT, CTS, ATS

5135 SRW,TBS, HBS

5.1.36 SRW

5137 TBS WPR, PLS, SRW, DCH

5138 S8SG, MSL

5.14.1 CDC, NDC, SFS, DDC, EDS, EDC, ATS, SOS, UDC, VDC

5142 EDS, NDC, SFS, BDC

5143 SRW, DCH, SEP. MSL. WES, CCH _ATS. HBF, SFP, CTS, WPR, CCT, HBS
CBS TBS TVS, HBV EDS, SED, CMH, OMC, HBE, SOS, SES, PLS

5144 MSL, SRW, DCH, SEP, WES CCH, ATS HBF, SFP, CTS WPR, CCT, HBS
CBS, TBS, TVS, HBV, EDS, SED, CMH, OMC, HBE, SOS, SES, PLS

5145 ATS, DCH

5146 MSL, HBS, CCT, CMH, WES, SOS, CTS,  ATS, DCH, CCH

5147 No fifth level architecture element aliocated to this technical requirement

514.8 ERS, SO8

5.1.4.9 ML, CTS, CCT

51410 CCH, CTS, CCT, MSL, ATS, CMH
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Table 5-7. Allocation of PDD Techni

cal Requiremenis for MGR Design (Continued).

MGR PDD Techsicatl
Requirement Number Fifth Level MGR Architecture*
5.1.4.11 €DC. DDC, CMH, CCT, WPR, CCH, VDC, UDC, EDC, CBS NDC, WES
51412 CTS, ATS, SRW
51413 CCT,_CMH
5.14.14 CCT, CMH, CCH
514.15 CCT, CMH
51416 CMH, CTS, ATS
5.1.4.17 S08
514.18 No fifth level architecture element allocated to this technical requirement
514.19 -S08
5.1.4.20 No fifth level architecture element allocated to this technical requirement
51421 SOS8
151422 No fifth level architecture element allocated to this technical requirement
51423 No fifth fevel architecture element allocated to this technical requirement
5.1.4.24 No fifth level architecture element allocated to this technical reguirement
516 PLS, ERS, GCS, PCM. SEP, SWS ATS, SFS, CMH, DCH, CTS. CCT. HBE,
PCA _HBV, TVS OMC, HBS, BES EDS,  MSL, CCH, SOS, SES, HBF. SFP,
WES, SSG, SED, UDC. VDC, DDC, SVS, TBS WPR, CBS, SRW, GST, CDC
NDC., EDC
i___g_._‘]_ SFS. EDS
523 SFES, EDS, _SVS, WES, MSL
524 SES, EDS, SVS, WES, MSL
525 SFS, EDS, SES, GCS
526 SFS, EDS, GCS, SES
| 5.2.7 SFS, GCS
r_'_s_.?z_._f_s SFS, EDS
1 528 BES, EDS, GCS
15210 SFS, EDS, SET, WES
| 5.2.11 SFS, EDS
5212 SFES, EDS, _UDC, CDC, VDC. DDC, EDC. NDC, WPR
5213 UDC, DCH, WES, ADS, SVS, EDS, WPR, CDC, DDC, EDC, NDC, VDC
5.2.14 HBS
5215 No fifth ievel architecture element allocated to this technical requirement
5216 MSL
5217 ERS, SEP, OMC, VDC, UDC, DDC, EDC, CCT, CMH, DCH, WPR, SOS, CTS, ATS, SRW
CCH, SSG, WES, NDC, CDC
5.2.18 WPR, DCH
5.2.19 ubc
5220 SEP
5221 PLS
5222 GST. MSL
5223 UDC, CDC, VDC, EDC, DDC
5224 EDS, SVS, DCH, ADS
5225 EDS, GCS, UDC, CDC, VDC, EDC. DDC, NDC, SFS
5226 EDS. SWC UDC CDC VDC, EDC. DDC, NDC, SFS.

TDR-MGR-SE-000004 REV 02 ICN 01

5-16 January 2001



Table 5-7. Allocation of PDD Technical Requirements for MGR Design (Continued)

MGR PDD Technical

Requirement Number Fifth Level MGR Architecture*
5227 EDS, SWS_SFS
5.2.28 EDS, UDC, CDC, VDC, EDC _DDC, NDC, SFS
5229 EDS, SFS
5.2.30 EDS, SFS
531 ADS, 508
532 SFS, SVS ADS _EDS
533 CBS. HBS, TBS, ADS, SOS, HSS, SRM
534 CBS, HBS, TBS, ADS, SOS, HSS, SRM
535 CBS, HBS, TBS, ADS, S80S, HSS, SRM

~ These MGR architecture designators are defined in F