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CONCEPTUAL DESIGN OF A REPOSITORY

DESIGN BASIS

e REPOSITORY DESIGN REQUIREMENTS
e REFERENCE DESIGN DATA BASE

e ANALYTICAL TOOLS FOR GEOTECHNICAL DESIGN

e STRUCTURES, SYSTEMS, AND COMPONENTS
IMPORTANT TO SAFETY

e BARRIERS IMPORTANT TO WASTE ISOLATION
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RELATIONSHIP OF SUBSYSTEM DESIGN
REQUIREMENTS TO PRIMARY REQUIREMENTS

WASTE MANAGEMENT

DOE NRC DOE EPA NRC DOE
MISSION PLAN 10 CFR 60 10 CFR 960 40 CFR 191 10 CFR 20 REGS AND ORDERS
SYSTEM REQUIREMENTS

AND DESCRIPTION SRD
DOCUMENT

ra ME TLEVEL GENERIC REQUIREMENTS
OGRAM ELEMEN on FOR A MINED GEOLOGIC DISPOSAL SYSTEM (GR)
PROJECT LEVEL - SYSTEM REQUIREMENTS* STATE AND LOCAL
YUCCA MOUNTAIN PROJECT SR (SR) REGULATIONS

SUBSYSTEM DESIGN
DESIGNER LEVEL REQUIREMENTS *

SOR* (SDR)
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AERIAL VIEW OF
YUCCA MOUNTAIN

RDBCNVS5P.125 NWTRB/3-18/19-91



SITE STRUCTURAL FEATURES SCP-CDR
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PRIMARY AREA FOR NUCLEAR WASTE
DISPOSAL IN YUCCA MOUNTAIN

, .  PRIMARY
' N 2/ AREA
CONSTRAINTS: ovenauroen., | >/ (ORORETED
e SITING GUIDELINES:  cuTors ,] I |
- 200 m OVERBURDEN I A
- ROCK CHARACTERISTICS REPOSITORY

* VITROPHYRE

]

* LITHOPHYSAE N ','
:
|

|

e MINING/WASTE HANDLING BOUNDARY

EQUIPMENT LIMITATIONS: OF PREFERRED
- 10% MAXIMUM GRADE AREA
MODEL: '\ N
e 3-D GRAPHICS Y N
. ] e HIGH
REPRESENTATION VITROPHYRE —~ /€ ,(\ 3 ,.' LITHOPHYSAE
OF YUCCA MOUNTAIN ,.& Y j  INTERSECTION

l:\/ !
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PRIMARY AREA (AREA 1) FOR THE
UNDERGROUND REPOSITORY AND
POTENTIAL EXPANSION AREA
(AREAS 2 THROUGH 6)
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® SITE TOPOGRAPHY AND FLOOD
POTENTIAL AREA
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CONCEPTUAL DESIGN OF A REPOSITORY

REFERENCE -REPOSITORY DESIGN DESCRIPTION

e OVERALL FACILITY DESIGN

e REPOSITORY OPERATIONS

® SURFACE FACILITIES

e SHAFT AND RAMP DESIGN

@ SUBSURFACE DESIGN |

o BACKFILL OF UNDERGROUND OPENINGS
e SEALS

e RETRIEVAL



PRELIMINARY DRAWING OF
PROPOSED REPOSITORY COMPLEX
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- CHARACTERIZATION PLAN CONCEPTUAL DESIGN

SURFACE FACILITY AREA FOR THE SITE
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CENTRAL SURFACE FACILITIES AREA

@ ‘ u"@\
@ -

[ OPERATIONS AREA

--- RANCAR PARKING
70 CARY Pt
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GEOLOGIC awosnonk

JRUCK PARKING AREA
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. — e e fpe.
GENERAL SUPPORIT /
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FACILITIES AREA

SURFACE FACILITIES

SURFACE FACILITIES. conimuio

NO FACILTY NAME NO FACILITY NAME

120 9A|WATER STORAGE TANKS 220-4C [WASTE OPS AREA GARAGE /\

¥20 98 JUTIITY ELEC SUBSTATION 220 SAJAOMINIS TRATION BULDING

. 220-58 [FOOD SERVICE FACILITY \

211 [WASTE HANDUING BLDG NO 1 | 220-5C [ TRAINING AUDITORIUM

215 |WATERCHULERNO . \\\

212 |WaSiE HANDUINGBLDG NO 2 [ 220 6 |MOCK-UP BULDING . NQATE 4 N\

2125 |WATERCHILLERNO 2 2207 JCENTRAL WAREHOUSE Sy
2208 |VISITOR'S CENTER (NOT SHOWN) WASTE RECEIVING N

2151 |WASTE TREATMENT BULDING 220 9A|MAIN SUBSTATION AND AND \

2152 [VEHICLE WAaSH FACIUTY STANDBY GENERATOR BUILDING

215-3 |DECONTAMINATION 810G INSPECTION AREA

215 & JPERFORMANCE CONFIRM 810G | 221-19|SEWAGE TREATMENT LAGOONS
222-22}COMPUTER BUILDING

220-1AlHEALTH PHYSICS STN NO &

220 18|MEDICAL CENTER

220 2 |HRE sTATION SHAFT AND RAMP FACILITIES

220 JAJSECURITY STATIONNO 1

220-38[SECURITY STATIONNO 2

HEALTH PHYSICS STN NO ) 300-1 [MEN AND MATERIALS SHAFT

300-2 |WASTE RaMP -~ GAITE 3

220 JILPSECURITY STADONNO 3 200-3 JTUFF RAMP

220-4AJ3HOPS 10t [EXPLORATORY SHAFT

220 48 |MOTOR POOL AND SERVICE 300 8 (EMPLACEMENT EXHAUST SIATT .

STATION

~

*

300 FEET

80 METERS
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LOCATIONS OF THE SIX CANDIDATE
AREAS FOR THE SURFACE FACILITIES
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o | o o ®
UNDERGROUND FACILITY AREA FOR THE SITE
- CHARACTERIZATION PLAN CONCEPTUAL DESIGN

Pl

CENTRAL —-——(

SURFACE s (l
FACILITIES

————— O

OOOOOOOOOOOOOOOOOOOO

ES-1 - EXPLORATORY SHAFT 1
ES-2 - EXPLORATORY SHAFT -2




LOCATION OF SHAFTS AND RAMPS

I ’ EMPLACEMENT

: ' EXHAUST

. - SHAFT
PERIMETER DRIFT /n/\

WASTE / <

RAMP

£565000
TUFF
/ RAMP
4] 200 400 600 FEET
1 1 i
ES-1 - EXPLORATORY SHAFT 1
ES-2 - EXPLORATORY SHAFT 2
£563000
TN
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DIMENSIONS OF REPOSITORY

CDR ACCESSES
| . DIAMETER
HORIZONTAL VERTICAL
LENGTH OR EMPLACEMENT EMPLACEMENT

OPENING ‘ DEPTH (ft) SLOPE (%) CONFIGURATION (ft) CONFIGURATION (ft)
WASTE RAMP 6603 89 21 » 23
TUFF RAMP 4,627 179 21 25
EXPLORATORY SHAFT 1 1,480 12 12
EXPLORATORY SHAFT 2 1,020 6 6
MEN-AND-MATERIALS 1,090 20 20
SHAFT - ~
'EMPLACEMENT AREA 1,030 20 20

EXHAUST SHAFT
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VERTICAL EMPLACEMENT CONFIGURATION

[¢
g

ES-1 - EXPLORATORY SHAFT 1
ES-2 - EXPLORATORY SHAFT 2
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TYPICAL PANEL LAYOUT FOR
VERTICAL EMPLACEMENT

DETAIL OF WASTE MAIN
VERTICAL EMPLACEMENT ‘
OF COMMINGLED WASTE

TUFF MAIN

T 19'H X 25'W
r OHLW . . 0 200 400 600 FEET
A SPENT SERVICE MAIN N\,
. W T \k[ L1 1
— A )

. ’ 7

‘ I EMPLACEMENT -
126' DRIFTS WITH

2v 75 COMMINGLED

ta] | 1 ’l WASTE

f__J — e —- 3
85’ I SPENT FUEL

STANDOFF  1¢'  [EMPLACEMENT
/ DRIFT
)

1]

EMPLACEMENT DRIFTS
22'H X 16'W

925’

4) iTANDOFF | \ (\ |
| J% % M PANEL ACCESS DRIFTS
DTiLW : DEFENSE HIGH-LEVEL WASTE J \ % (\ 14H X 21'W

‘gl'k - mETER JJJ% % (\(\BARRIER PILLAR
| _ X 63W
PERIMETER DRIFT D(\

14'H X 16'W
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PANEL DETAILS FOR
VERTICAL EMPLACEMENT

r——uzs' T : 126’ .i_

) 1
I | miopaneL ORFT -L I
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o ) @ P
[ EEEY | 3
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DRIFT ® p4
N SHIELD PLUG L] 2 @
, / @
25 1o @ @
o inl .Y 1
. r & 22 T4
4 15' BOREHOLE } o |- BOREHOLE P4
‘ I SPACING SPACING
29" DIA. 2] 2 2
92y 85’
SECTION (A STANDOFF STANDOFF SECTION /"B
\—/ L \=/
SPENT FUEL 1 e, , DEFENSE HIGH-
f@———  PANEL ACCESS DRIFT ~ ———o LEVEL WASTE

NOTE
DIMENSIONS SHOWN
ARE EXCAVATED.

DIA. - DIAMETER
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HORIZONTAL EMPLACEMENT
- CONFIGURATION

AAAAAAAAAAAAA
TUFF

AAAAAAAAAAA

ANEL
CCCCCC

EEEEEEEEEEE

EEEEEEEEEEEEEE

ES-1 - EXPLORATORY SHAFT 1

EMPLACEMENT
ES-2 - EXPLORATORY SHAFT 2 RIFT \
' TYPICAL
£ P )
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TYPICAL PANEL LAYOUT FOR
HORIZONTAL EMPLACEMENT

WASTE MAIN
DETAIL OF HORIZONTAL 25' DIA.
EMPLACEMENT DIMENSIONS . ——— L asu—
TUFF MAIN
19H X 25'W
N N .
" D 200 400 600 FEET
SERVICE MAIN L
"63'[‘875 36' 68' 36° 36" 15 X 25°'W
21 - T T T
203’ 229’
297" 363
IS
o4 134°
; I L)L g g
.;, 23 EMPLACEMENT DRI
4 l. SF BOREHOLES PANEL ACCESS DRIFTS
DHLW BOREHOLES 14H X 21'W
4 /—4/

-——- DEFENSE HIGH-LEVEL WASTE BOREHOLES
"""" SPENT FUEL BOREHOLES

EMPLACEMENT
DHLW - DEFENSE HIGH-

DRIFTS
LEVEL WASTE 131 X 23'W
DIA. - DIAMETER
H - HEIGHT
SF - SPENT FUEL
w - WIDTH BARRIER PILLAR

NOTE: BOREHOLES ARE NOT 63'wW
CONTINUOUS BETWEEN
EMPLACEMENT DRIFTS DUE PERIMETER DRIFT
TO SLOPE OF THE 23’ DIA.

s PANEL ACCESS DRIFTS. =
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PANEL DETAILS FOR HORIZONTAL
EMPLACEMENT

B7.5'———r;ﬁfii:—_*——— 68° ——-r— 36’ —cr 36 —.”-——68' ————fo——— 36 _.1

14°

DEFENSE HIGH- ".

LEVEL WASTE TYP.
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" o0 e O O\

o

WENEEYy b
v — g Aw—
37° DIA. HORIZONTAL
HORIZONTAL EMPLACEMENT DRIFT BOREHOLES
363' HOLE LENGTH
134° STANDOFF -
SHIELD I (DOLLY LENGTH)
PLUG [-———-16‘——
- N AR,
1 195 # 224 5 -
135 DUMMY CONTAINERS £ SECTION /LA SPENT FUEL CONTAINERS END OF
8 EACH \—/ 14 EACH HOLE
HORIZONTAL BOREHOLE DETAIL - SPENT FUEL
297° BOREHOLE LENGTH
' NOTES
~ 94 STANDOFF (PotLy 1. DIMENSIONS SHOWN

DUMMY CONTAINERS
8 EACH

AN
79.5° At

SHIELD
PLUG

NWN\77Z#777

ARE EXCAVATED.
2. DETAILS BETWEEN BOREHOLE
AND CONTAINERS NOT SHOWN.

LENGTH)
1"

R R R AR 7 2y )
' 198° ~

TYP. TYPICAL

SECTION .
=/

NOT TO SCALE

DIAMETER

DHLW CONTAINERS 18 EACH DIA.

HORIZONTAL BOREHOLE DETAIL - DEFENSE HIGH-LEVEL WASTE
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DRIFT AND RAMP CROSS SECTIONS FOR
VERTICAL EMPLACEMENT
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COMPACIED FitL -~ - ~ PAVED ROADWAY L‘—'— —
- . V6 EXCAVATED(TYP) |
RS | SN .
WASTE RAMP WASTE MAIN EMPLACEMENT DRIFT
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¥ - .. 2vEOREDDIA e o
e e 20 CLEARDIA .. .o .. . :
& 1 . © IV CIEARDIA ..
W0 .)f
'..—‘W o
4
! b
S
-
l (v
o h
« | i
3 h
ol - L
- — ] l
~ F
. ﬁ '
L4
- L. ' _
l... e 28 CLEAR ... .____j

COMPACIED FiLL

I
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[

PERIMETER DRIFT

[

S

20°10° CLEAR

|
|
|
L

|
»l
; B
: “_, 20 CLear - 677:]

©

e o= UV EXCAVATED(TYP) | .

PANEL ACCESS DRIFT

|

TE SRR T

_24°CLEAR

25 EXCAVATED{IYP)

SERVICE MAIN

DIA. - DIAMETER
TYP. - TYPICAL
CONV. - CONVEYOR

RDBCNVSP.125 NWTRB/9-1"

\

16

146" CLEAR

J




DRIFT AND RAMP CROSS SECTIONS FOR
HORIZONTAL EMPLACEMENT

21" BORED DIA o} e _21'BOREDDIA e 2T EXCAVATON(TYP ) . o r-.l"!l(AVAHON("PL —

19CLEARDIA
X
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=,
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1 S i
COMPACTED FiLL ——=t {(oucnm o \ § BELTCONV
- 4 SHOVCRETE COMPACTED FILL -~
o ylof SO - PAvED ROADWAY
- PAVED ROADWAY : .

[} 7
WASTE RAMP WASTE MAIN EMPLACEMENT DRIFT PANEL ACCESS DRIFT
CONVEYOR USED FOR
DEVELOPMENT ONLY
- 21°BOREDDIA - . 23 BOREODIA -
20' CLEAR DIA " 27 CLEAR OIA
T .
1 o ) o
conv
« >
J | 3 7 E
a | . < v
b= ° w / \ o
: 4 - S | |
et " | 2 | |
. | . ' |
L ' [ : |
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COMPACTED FiLL —= L K3 e . M CLEAR
k W CLEAR ... 35 EXCAVATED(IYP )
L. . 25 EXCAVATED (TYP) .]
COMPACTED Fitt
1 0
TUFF RAMP TUFF MAIN PERIMETER DRIFT SERVICE MAIN

DIA. - DIAMETER
TYP. - TYPICAL
CONV. - CONVEYOR
B.L. - BELT LINE

RDBCNV5P.125.NWTRB/9-18/19-91



BORED DRIFTS (TYPICAL) . VERTICAL CONFIGURATION HORIZONTAL CONFIGURATION
- GROUTED DoweLs

/cﬂouno DOWELS

FRICTION BOLTS

GROUTED DOWELS FRICTION BOLTS
FRICTION BOLITS

WIRE MESH K VARIABLE

VARIABLE " ——— N ’-——-—-._—_r
—“+— 4———
/ e e @ - —

m -} @

| P GROUTED DOWELS
LLJ’ FRICTION BOLTS

PRIMARY: 3" FIBER REINFORCED
SHOTCREYE

GROUTED DOWELS
FRICTION 80LTS

GROUTED DOWELS

FRICTION BOLYS

ROCK CLASSIFICATIONS:

- FRICTION TYPE ROCK BOLTS PLACED AS NEEDED FOR CONDITIONS

~  WELDED WIRE MESH AS NEEDED IN CROWN WITH GROUTED DOWELS IN A
PATTERN IN CROWN AND UPPER HALF

- WELDED WIRE MESH IN CROWN AND SIDES, SUPPORTED BY GROUTED
DOWELS PLACED IN A PATTERN AND 3 INCHES OF SHOTCRETE

IE - PRIMARY SUPPORT: FRICTION TYPE BOLTS WITH 3 INCHES OF STEEL FIBER
REINFORCED SHOTCRETE
FINAL SUPPORT" GROUTED DOWELS, PLACED IN A PATTERN, WELDED
WIRE MESH, AND 3 INCHES OF ADDITIONAL SHOTCRE (E
WELDED WIRE MESH
A" ADDITIONAL SHOT
CRETE

. ) l RDBCNV5P.125 NWTRB/S-18/7"
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o | ® o
GENERAL UNDERGROUND FACILITY LAYOUT

SHOWING DRAINAGE DIRECTIONS FOR
VERTICAL EMPLACEMENT

[ l
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AIRFLOW DIRECTIONS AND MAIN FAN LOCATIONS
FOR THE WASTE EMPLACEMENT AREA FOR
| VERTICAL EMPLACEMENT

2 -
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AIRFLOW DIRECTIONS AND PROPOSED MAIN FAN

LOCATIONS FOR THE WASTE EMPLACEMENT

AREA FOR VERTICAL EMPLACEMENT
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AIRFLOW DIRECTIONS AND MAIN FAN
LOCATIONS FOR THE WASTE EMPLACEMENT
AREA FOR HORIZONTAL EMPLACEMENT

|

I/. WASTE RAMP PORTAL I EEEEEE
R ; ] N PO—
rrrrrrrr EXPLORATORY _— EMPLACEMENT EXHAUST SHAFT DEVELOPMENT INTAKE
S PORTAL [/ \ SHAFT FaCILY Ty e ? DEVELOPMENT RETURN
TUFF ___B/ WASTE ~ WASTE EMPLACEMENT INTAKE
gseso00  RAMP ot RAMP ASTE EMPLACEMENT RETURN
COOLING OF
3 . - THROUGH SEALED EMPLACEMENT DRIFTS
N R %
~
~. AN

——t
il -~ enmm—
0 500 1000 ¢
S |
RIFT
—
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AIRFLOW DIRECTIONS AND MAIN FAN LOCATIONS
FOR THE DEVELOPMENT AREA FOR HORIZONTAL
EMPLACEMENT

Z’.. WASTE RAMP LEGEND

PORTAL
DEVELOPMENT INTAKE

OEVELOPMENT RETURN

EXPLORATORY EMPLACEMENT EXHAUST SHAFT

SHAFT FACILITY

WASTE EMPLACEMENT INTAKE

TUFF ___.S —~
eseso00  RAMP

WASTE EMPLACEMENT RETURN.

WASTE EMPLACEMENT AIR LEAKAGE
THROUGH SEALED EMPLACEMENT DRIFTS

BULKHEAD
FAN

i v

DEVELOPMENT ___
SUPPORT SHOPS

';".\'r
MEN AND ~———u "N
MATERIALS SHAFT

NOTE:  AIRFEOW THROUGH THE DARIFTS 1S
UMITED BY THE USE OF DOORS

7

WASTE EMPLACEMENT ~eeatililfy— 2 S

SUPPORT SHOPS
AND DECONTAMINATION
AREA

[} 300 1000  FEET

L

€S-1 - EXPLORATORY SHAFT
ES-2 - EXPLORATORY SHAFT 2

- MAIN
l ORIFTS

RDBCNVS5P. 125 NWTRB/9-18/19-91
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GENERAL ARRANGEMENT FOR —
SHAFT SEALS o

SURFACE COVER
/ COLLAR CORE

T A —_
| ALLUVIUM
TIVA CANYON SCRTVAT A7 —— =
WELDED TUFF —
T w4 \-.‘.-.'.‘ r—-
PAINTBRUSH S
NONWELDED TUFF 11| AR ANCHOR-TO-BEDROCK
AR RV PLUGHSEAL
Al e
L'. . .‘ .
N
TOPOPAH SPRING
WELDED TUFF
SHAFT FILL

e SETTLEMENT PLUG
L :/ (IF NECESSARY)

EXISTING LINER
/ LEFTIN SHAFT

DRIFT BACKFILL

STATION PLUG

:-\"A}E:ZZA\YL

NOT TO SCALE ‘q
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GENERAL ARRANGEMENT FOR RAMP SEALS

TIVA CANYON
WELDED TUFF

SURFACE PLUG

E—— _~7 >~ PAINTBRUSH NONWELDED TUFF

1IN

PLUG
TOPOPAH SPRING

RAMP FILL . WELDED TUFF

]

EMPLACEMENT % i

AREA

SV LANNYY

\ A= 2N PANZ I .

~ CALICO HILLS
\\ _ NONWELDED TUFF

NOT TO SCALE

RDBCNV5P.125.NWTRB/9-18/19-91



CONCEPTS FOR WATER INFLOW CONTROL

TURE ZONE

" FRAC
\
N\
ZLANUE " =177\ AN Awve

NOT TO SCALE

CONCEPTS FOR ISOLATING MAJOR INFLOWS CONCEPT FOR IMPOUNDING AND DIVERTING
WITH GROUTING OR DRIFT BULKHEADS ' WATER INFLOW USING SUMPS AND DRAINS
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PREDICTED TEMPERATURES FOR
® EMPLACEMENT BOREHOLES
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' BOREHOLE WALL TEMPERATURE - VERTICAL EMPLACEMENT
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PRINCIPAL STRESSES - VERTICAL EMPLACMENT DRIFT

DRIFT AT TIME OF EXCAVATION

_ AFTER 100 YR, UNVENTILATED

AFTER 100 YR, VENTILATED
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RATIO BETWEEN MATRIX STRENGTH AND STRESS - VERTICAL EMPLACMENT DRIFT
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PRINCIPAL STRESSES - HORIZONTAL EMPLACMENT DRIFT

DRIFT AT TIME OF EXCAVATION AFTER 100 YR, UNVENTILATED AFTER 100 YR, VENTILATED
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INDUCED STRESS PROFILE ON REPOSITORY
HORIZON 50 YR AFTER WASTE EMPLACEMENT

STRESS (MPa)
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