
FIGURE A-1. RAYBURN'S DOME OUTLINE AT DEPTH AND LOCATION OF GEOLOGIC CROSS SECTION W-N 
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FIGURE A-2. RAYBURN'S DOME GEOLOGIC SECTION N-N' 
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FIGURE A-3. SEISMO-TECTONIC REGIONS OF THE SOUTH CENTRAL UNITED STATES 
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FIGURE A-5. RAYBURN'S DOME TOPOGRAPHIC MAP SHOWING AREA 
OF PROBABLE MAXIMUM FLOOD 



FIGURE A-6. VACHERIE DOME OUTLINE AT DEPTH AND LOCATION OF GEOLOGIC CROSS SECTION K-K' 
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FIGURE A-7. VACHERIE DOME GEOLOGIC SECTION K-K' 
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FIGURE A-8. MAP SHOWING TOPOGRAPHY AND DRAINAGE = VACHERIE DOME VICINITY 
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FIGURE A-9. VACHERIE DOME TOPOGRAPHIC MAP SHOWING AREA OF PROBABLE MAXIMUM FLOOD 
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FIGURE A-10. CYPRESS CREEK DOME OUTLINE AT DEPTH AND LOCATION OF 
crni nnir roncc crr-rink ,  I^ I-, 
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FIGURE A-11. CYPRESS CREEK SALT DOME GEOLOGIC SECTION G—G' 
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FIGURE A-12. CYPRESS CREEK DOME- DRAINAGE NETWORK 
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FIGURE A-13. CYPRESS CREEK DOME TOPOGRAPHIC MAP SHOWING AREA 
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FIGURE A-14. LAMPTON DOME OUTLINE AT DEPTH AND LOCATION 
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FIGURE A-15. LAMPTON DOME GEOLOGIC SECTION Q-Q' 
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FIGURE A-16. LAMPTON DOME DRAINAGE NETWORK 
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FIGURE A-18. RICHTON DOME OUTLINE AT DEPTH AND LOCATION 
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FIGURE A-19. RICHTON DOME GEOLOGIC SECTION U-U' 



FIGURE A-20. RICHTON DOME DRAINAGE NETWORK 
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FIGURE A-22. KEECHI DOME OUTLINE AT DEPTH 
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FIGURE A-23. KEECHI DOME AREA NORTH-SOUTH CROSS SECTION 
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FIGURE A-24. KEECHI DOME AREA DRAINAGE NETWORK 
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FIGURE A-25. KEECHI DOME TOPOGRAPHIC MAP SHOWING AREA 
OF PROBABLE MAXIMUM FLOOD 
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FIGURE A-26. OAKWOOD DOME OUTLINE AT DEPTH WITH WELL LOCATIONS 
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FIGURE A-28. OAKWOOD DOME AREA DRAINAGE NETWORK 



FIGURE A-29. OAKWOOD DOME TOPOGRAPHIC MAP SHOWING AREA OF PROBABLE MAXIMUM FLOOD 
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TABLE A-1. MODIFIED MERCALLI INTENSITY SCALE 

I. Not felt. Marginal and long-period effects of large ;  

II. 
 

Felt by persons at rest, on upper fl oors, or favora61y ' placed..  

III. Felt indoors. Hanging objects swing. Vibratim like passing of 1 
trucks. Duration estimated. May not be reco 	Zed as an earthquake.' 

IV. Hanging objects swing. Vibration like pas  , ty. , l'of heavy trucks, or 
sensation of a jolt like a heavy ball st.Okft.ig the ?.40115. Standing 
motor cars rock. Windows, dishes, do90:11.fItttle.  , ,04 .44ts clink. 
Crockery clashes. 	In the upper rang&i'iti. ... 1 ..... . wood:0.413011s and frames 
creak.  

•, :::::,ill: 

V. . ... 
Felt outdoors; direction estimated. Sleeper -, ..... :ed. Liquids 

m 	disturbed, some spilled. Small unstable objectiAt iO4ced or upset. 
Doors swing, close, open. Shutters , pictures mo ,744A ..... 	ulum clocks 

ON  stop, start, change rate. 	"1 " "".. 

VI. Felt by all. 	Many frightek .. .. 	....... ...... ...... 9r.s,. 	Persons walk 
unsteadily. Windows, dishes*  44,4sii;iiffiit040k11‘ Iy.pi ck knacks , books, 
etc. , off shelves. Pictures . ":Off,'*411s. 1,*(itikf:Wtiiioved or overturned. 
Weak plaster and masonry D cra4,104;: I . Sma.MAOTUIY)4'ing (church, school). 
Trees, bushes shaken (visibly, 	. 

VII. Di fficult to stari.4,,. : , 1  ... Noticed by dr:  . r,..qof motor cars. 	Hanging objects 
quiver. FurnA .. tre  prof 	Damage ............... D, including cracks. Weak 
chimneys br*.ii.W1.4t1:40(,:,line. Fall dti0ster, loose bricks, stones, 
tiles, corfil0....S . '(al041itaced parapett'•:and architectural ornaments). 
Some crack..:... masonri'l'if Waves on pon'ds; water turbid with mud. Small 
slides„.0C.:t . aving in . , ::::$044„sed . or gravel banks. Large bells ring. 
Concrete  

........ 	... .......... 	........ 

VIII. Steering oVOiti.W:04'S affected .:"' Damage to masonry C; partial collapse. 
Some damage to::\okohry B; none to masonry A. Fall of stucco and some 

. 	. walls. ''Ti#0109 . , fall of chimneys, factory stacks, monuments, 
.. ............ 	.. AYated toli.ktghframe houses moved on foundations if not bolted 

. ... 	....... .. 	warICtlifown out 	Decayed piling broken off. 
'. .  ...... 	Cfifinges in flow or temperature of springs and 

wells. 	..... in wet ground and on steep slopes. 

General pani .: 11 ,asonry D destroyed; masonry C heavily damaged, 
wi .tttitimplete collapse; masonry B seriously damaged. (General 

to f004gtions.) Frame structures, if not bolted, shifted off ...... 
''', •7041.0.•ttationS•ff. ames cracked. Serious damage to reservoirs. ..... 	....... „: 	 ... 	.. . . 

• , .. 	.pirpes broken. Conspicuous cracks in ground. 	In al luviated 
areas... ... . 	'.4hd mud ejected, earthquake fountains, sand craters. 
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TABLE A-1. (Continued) 

X. Most masonry and frame structures destroyed with their% .. H. Apr's. 
Some well-built wooden structures and bridges destrq*W `

:

: *04C0amage 
of dams, dikes, embankments. Large landslides. WAOrAhro4644Anks 
of canals, rivers, lakes, etc. Sand and mud shiftedii vorizontilT ' - ' 'Tk„ 
beaches and flat land.  Rails bent slightly.  • ''''' 

XI. Rails bent greatly. Underground pipelines cp0OWtely out of service., 
' 

Damage nearly total. Large rock masses OWiWed. Lines of sight and 
level distorted. Objects thrown into tkOlF. 

...................  
Av. 

TABLE A-2. TABULATION OF SEISMTC`:':ETEN TS  

SEISMO-  HISTORIC  ... 
C, 	TECTONIC  RECORD  '''''','VOUFItgAMtRVALLIJNTENSITY   

REGION  (Years) IV -V V V - VI7:-Tff7 757n11171Tri747-Ert .. IX X XI XII  

Interior 
Salt 

CD 	Basins  88  1  7 

   

Gulf 

C)  Coast  65   

       

       

CD 	Central 
Texas  

001.. •:.• 

 

.................................... 

    

     

Ouachita  161  NZ14  

New  . 
MacItia.14.k :„  14  27  2  6  1  2  3 

400t a-  q..jtS 
61VP% 

..

. 

.. ... ... . . 
.... • 

XII 

3 	1 

12 
 

1 0 
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APPENDIX B--METRIC CONVERSION CHART 

To Convert  

acres 

cubic yards 

feet 

inches 

miles 

square miles 

0.7646 

0.3048 

J4 i 2.54 

`1.61 

Into . 

hectares (ha) 

cubic meters (m% 

meters (m) 

centimeters. 

kilometet _  

square kiiIr 2.59 

To convert Fahrenheit to 
subtract 32 and multiply by 
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APPENDIX C 

PROPOSED NRC TECHNICAL CRITERIA* 

(b) Potentially Adverse Conditions 

The following paragraphs describe human 44Wties or natural cohateg .  
tions which can adversely affect the stability otA*repository site, in- 
crease 

 
 the migration of radionuclides from the4t404iitory or provide pathways 

to the accessible environment. The Departmerkti.tt  nergy4!1411 demonstrate 
whether any of the potentially adverse humaAl:Wvities Iliit )iitural conditions 
are present. The Department shall documenC*1 : : Igyes0Witons. The presence 
of any of the potentially adverse human actfOlt1W9COAral conditions will 
give rise to a presumption that the geologic 4000t0Wwill not meet the per-
formance objectives. The conditions and activitf44COls section apply un-
less otherwise stated, to the volume of rock determ4 ,,,,, ,,,, ":the Department in 
60.122 (a) (8).** 

(VI I -2 )*** (1) Potential ly 	ties. 

(VII-2) 

(i) There is 	 ,,,,,,,,,,,, , ,,  r in situ subsurface 
mining for r404*.es.  

(ii) Except holes drt,:i. ,  i.!: ::fjiiestigations  of the geologic 
repository, therClt**1.1.is  been drilling for whatever 

,,, ::P!.4CPP.e to depths' 	'''' the lower limit of the accessible 
g '' '''"on ?ent. 

' The** ''' resources whftti are economically exploitable 
usinC00$ting technology under present market 

'   ...... 4t0e assessment there are resources that 
hi4hir gross or net value than the average 

.....

, 
...  .. „ . 
::TIt rfJ.Vther areas of similar size in the region in which 

...... ...... logic repository is located. 

) TheretCAasonable potential that failure of human-made 
- impoundffiihts could cause flooding of the geologic 
- repository operations area prior to decommissioning. 

. C will pro4;he policies, criteria, and regulations to be addressed 
ract ert0ii, licensing, and operating a repository. This table 

- . jiWNRC's ''''' sed criteria. Until final repository criteria are issued ........  .  ..  . 

is following the criteria in Table 2-1. 

 

**Paragra  :122 (a) (8) indicates that the Department should perform a 
resource attessment for the region within 100 km of the site. 

***Refers to Table 2-1. 
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APPENDIX C 
(Continued) 

(VI-1) 	(vi) There is reasonable potential based o ... ... 	°logic 
and hydrologic conditions and methodOWConft .. . .:for 
construction of large-scale impoundm6ti which .... ' ..... #g 
the regional ground-water flow system. 

(N/C)**** 	(vii) There is indication that presg#4ereasonably 
anticipatable human activitiM0 . significantly affect 
the hydrogeologic frameworkCJWMan activities include 
ground-water withdrawals .i440sive 10A9ation, 
subsurface injection ofAftWis, undeltoond pumped 
storage facilities or 	'''''''''' -4undATIttary activities. 

(2) Potentially Adverse Natural Con 	 01.Riiieologic and Tectonic. 

(i) There is evidence of extreme bedrf i . 	i . sion since the 
start of the Qyarternary period. 

(iii) There is evide- . ....  . ;477!!  candidate area 

There is erf, ........ 
features, be.' 	

....  . ... Aglutioning, such' as karst 

which could res41,00,  str*#00a .r deformation in the 
volume of rock 

	

	 diapirism, subsidence, 

l'....n0OfqRAPluble residues. 

folding, faulting, ... ... Ore zones. 

........... reposit 	... , rations area lies within the 
. K0.00 . .. of a fault 0Whas been active since the 

.f ':1«oe Quaternaryleriod. 

There..1:. ...  .. .characterized by higher seismicity than 
..i,.thatAR4/10Wit000.44' ng region or there is an area in 

,S.-1**04#4f40444400ications, based on correlations of 
—uakes with  tectonic processes and features, that 

( 

(vi  :There is a high and anomalous geothermal gradient 
:jlative to the regional geothermal gradient. 

(3) Pote#.t4ally Adverse Natural Conditions--Hydrologic. 

is potential for significant changes in hydrologic 
 including ncluding hydraulic gradient, average pore 

II 

 ... 
.......

.... 
:city may increase in the future. 

TheriWOldence of intrusive igneous activity since the 
start . btAh:e Quaternary period. *; ..... 

****No criterion. 
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APPENDIX C 
(Continued) 

velocity, storativity, permeability,J4004444,4rge, 
piezometric level, and discharge pbOW: ' E0:410 **T ........  
techniques include paleohydrologic 

............. , 
(ii) The geologic repository operatipps area is located . 00*, i  .. 

there would be long-term and Aiii.tt-term adverse impact 
associated with the occupanc0* modification of ....... .... . 
flood-plains. (Executive.A00 . 11988). 

. 
(iv) There is a fault or fr0010e zone,AtOtpective of age of 

last movement which h041Tarizop.40ength of more than ......... 
a few hundreds of meter  

on 	(4) Potentially Adverse Natural Condfiliiii.4geochemical. 

The rock units between the repository and the  environment 
Cr.  exhibit low retardation for most,4.... he radionuclides cOiitAiffiiii in the radio- 

active waste.  • . 

mnceobjectivecanberebutted wing .. tiff the 	of the potent- 

............... .......... 
cp : 

potent-
ial 	adverse condition does no t ad 	of the 

A presumption that the .40.149ie" ................. I not meet the perfor-
mance  

...... ............. 

geologic repository. In order to make  s..j-...  jng, the Department shall 
CD  first demonstrate that: 

M. -  (N/C)  (0Thg adverseii.04kactivity or natural condition 

•••••_ 

CI  

............. _  
••••:••••••• 

..........  

h.41440i*ifitmatelychara4ittzed, including the extent to 

. ..,..*Oh .. thti#Oticular feature  be present and still be 

cp 	. .g00detected4410ng into account the degree of resolution 
ARathieved 114*„jnyestigations; 

..4 6.tigeologic framework, ground-water 

...7  ... ..... .. 

fltiwl;r:::::stry and geomechanical integrity has 

(N/C)  WO*Of.A000AWO#0.itially adverse human activity or 

.—....  beerf40444ely evaluated using conservative analyses and 
,,. . assum0 ;WWAD4 the evaluation used is sensitive to the 

•-::',i- :. ,::: 
 

verse li'bilik*tivity or natural condition; 

. 
(3)1W#ffect of the potentially adverse human activity or 

.... *41 condition is compensated by the presence of favorable 
citAt.teristics in Paragraph 60.122(c) of this Section; and 

••••:..... ••: 
(4)

k
. 	 adverse human activity or natural condition 

. 0 .be remedied during construction, operation, or 
bmmissioning of the repository. 



M 

C) 

(II-5)
.... ..... 

(i) Exhibits demons .  l..* su0.......girie Subsurface geologic, 
geochemical, tectililif  ............... stability since the 
beginning of the 04A-..0.-  #' Period; and 

A.4110 host rock" Surrounding confining units that 
. 

SVA 
Long g4460-water residehce times and long flow paths 
betweA0Ww.mpsitory and the accessible environment; 

i .  ..  -"*-6604.4fer circulation within the host rock 
NROWOirounding confining units, and little hydraulic 

v1110MMOkication with adjacent hydrogeologic units due to 
0000.444ter characteristics such as low intrinsic 
perifi0041Iu and low fracture permeability of the rock 
mass ; WO 

) . . ochemical properties, such as reducing conditions which 
Wiisult in low solubiliity or radionuclides, and near-
§gii.&mal pH, or a lack of complexing agents. 

Twlo department shall select the site so that to the extent 
t:4:Cable the volume of rock-- 
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APPENDIX C 
(Continued) 

(c) Fayorable Charcteristics. 

Each of the following characteristics represent COfditions - ''' ;: ......... ... 
enhance the ability of the geologic repository to meet the performance  ... 
tives. Candidate areas and sites which exhibit as my :  favorable charactOZ) , 
istics as practicable are preferred. The Department :skull demonstrate the -":--'--- 
degree to which each favorable characteristic is *00it. The Department 
shall fully document all investigations. They 
demonstrate to what extent the favorable charaittic cP0.butes  to 

 

44Wperfor evaluations to In 
*t  0  

assuring the stability of the site and/or tMGOOTation.0t3he waste by 
restricting the access of ground water to tfiCi44, tWtOie of dissolution 

Ch 

 

 of the waste, or the migration of radionuclicretlr*Okeologic repository. 
The department shall use conservative analyses to 4#0460rate the significance 

r,  of i.he favorable characteristics. The Department 041144clude  evaluation of 
the degree to which the favorable characteristic has tsauately  

CP  
characterized, given the degree of.resolution achieved b--. .. .. `investigations. 

14 Ce the following:  
CD- 	

The specific favorable- character10  

(IV-1) 	(1 ) The Department 00114e1 .0404.16g4 . _ so that to the extent 
practicable the  .. ... 
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APPENDIX C 
(Continued) 

(1
) 

,,,,,,,,,,,,, ......... . 	. 	...... 
Possesses the favorable characteristi :t*i 	••t: 	bove; 

(ii) Possesses a geologic framework that 00.4ilits effe4010 .111 .  
sealing of shafts, drifts, and boreholes, and that111T,11 11: ,  
permits excavation of a stable §:.44urface opening,  
the emplacement of waste at k intliMium depth of 300 meter 	. 
from the ground surface; 	 .. .. 

aracterfOlcs that-- 

y lo water content; ......... 

rculation of ground 

(i i i ) Possesses ground-water 

(N/C) 	 (a) Result in a host rock 4: 

(N/C) 	 (b) Prevent ground-water intra ............ 
water in the host rock; 

(N/C) (c)  Prevent signi ficant upward groundwit* .  . ....w between 
hydrogeologi. 444k,or along shafts, 	and 
boreholes; .,.. 

. .. 	.  

surrounding coil ••... . 	unit ... ...... 

the host rock and '04.0.40:g  confining units; and 
(e) Result in horizo. . ..  	 .. Ward hydraulic gradients in 

	

. . : ......... 	 times under ambient 
ff jlt.fUt .., between tn.*TOpository and the accessible 

v i 	. "" .... 	that exceed .  :.000 years. 

.. , 
(d) Result in 	. .... .... 	

.... 
 the host rock and 

(f 

(V-2) 	 Posses.4 .. . wec.hanical properties that provide stability 
dur 	..... 	 ion , and under the influences 

....... 	 ............. ether waste/rock/water interactions; 

(IX-3) 	 .......... a combination of meteorological characteristics 
(64.491.)y prevailing wind flow direction) and 
popdtag*Aistribution such as to assure that a 
radiol . CiOkir exposure of the population, which is within 

li mits of Part 20 of this chapter and 
•• 

'-General) (vi 	an area where climatic change is not expected to have 
.'40..r.V adverse impact on the geologic, tectonic, or 

ogic charcteri stics. 
.......... „ 
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APPENDIX D 

GLOSSARY 

Alluyium--Materials deposited by a stream or other runninfwater. 

ALO--DOE Albuquerque Operations Office 

Alternative Design Concept--Any disposal conceptZ 
in a mined repository. 

Anhydrite--Mineral of composition CaSO4;  ......  bedded rock 
(or caprock) composed of that mineral. ... - u  --.:,7association with 
gypsum and rock salt. 

...... , ..... 

Aquifer--A layer of permeable rock through which  aws. 

locations within an area.  

- .........  

.. .. ..... ... .. ..... .... 
Area-- A 	about 2600 
square kilometers). An area i  .region,TnereSi**e or more 

• 
• • 	........... ..  .  .....  . 

Backfilling--Placement of  tgmov  tiC404. .....  afials into evacuated 
areas of a mine, including holes 0 . 0 for yOWOOftters, drifts, 
accessways, and shafts. 

::rally in the environment, 
'lye elements of the earth, and 

Background Radiation—Radiation occurr - 
including cosmic ray.S.:#:;:.natural  ly ra 
radiation from the . .. .....  . itself. 

.. : .  .  .  . 
Banking--Identt  AP candt: .. gl ,:repository lafids and reserving them from any 
use which wov' #01promiseflOttr qualifications as candidate sites. 

..  .. 

mate- 
rial, or a geolo0 :::' .........  ....  ... 

Barrier--AnY ,1* Wor  ;!0 41.1.4h44#Parates radioactive material from 
adjacent materf*„ . , ......  c  Igr, waste form, overpack, backfill mate- 

Bas .a1.$14111.g 7 graine  ........ ,,:...tcolored, extrusive igneous rock, rich in iron 
ma 	51  .......  ..  l,s in a' . fhikilined groundmass. 

.. ..................... 

41411. (td,  r  the'*area drained by a stream or lake, bordered by a 
rainage divide (Sedimentary): a large, downwarped area which, over a 
ng period of ge00: c time receives an accumulation of sediments. 

......0t 7Arranged  yers. 
.... 

Bedi*i44** t ... s an integral part of the earth's crust (as opposed to a 

	

— 	 .. 'Te). 

Biosphere-  one at and adjacent to the earth's surface where all life 
exists.  (2) All living organisms of the earth. 
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...  .... 
Borehole--A hole drilled into the earth, often to a great depth, ,a 

 oil well or for exploratory purposes. A borehole is generAtWif small 
diameter, such that workers cannot work inside it, and is drill*Oostly 
vertically, or possibly on a slant or horizontally. A borehpli*Old  be near 
the surface, or could penetrate into the repository formatI4C0tI0040 it 

Bounding Calculation--Calculation based on an envelope ofIi0ametrf'4to ... 
indicate the limits of results that can be obtained. 

 

.  . 
Breach--Loss of integrity of containment or isolati*k ...... In the case of a 
repository, a channel created for ingress and egreWeground water. 

Breccia--Fragmental rock whose components are 464Atii-  and 
tinguished from conglomorates, are not waterw.06g 

Breccia Pipe--A roughly cylindrical 	 usually of volcanic 
origin. 

wad d be in equilibrium di with the g*(!-:,FAWIcling crystal 

Brine—Watercontainingdissolvecisaltsingeater ration than ordinary 
seawater. In salt deposits, brine may be present as ftOCIWusions and 

Buffer Zone--A portion of the sti**40,00.0*44 . the repositdry facility and 
is composed of essentially undistig: 	. I ii'Agrficial environment. 

Burnup--A measure ofreactorfuelOOMtion,400044xpressed as the 
•  ....... ••••::.•••••_•• 

reactor. 	

c••••-- 
amount of thermal energy produced per .  - 	.... uranium placed in the 

Canister--A containeriAeZ... Iste, spent 	... d high-level waste. The waste 
145 	will remain in thiS.44614WAiring  and aft#0*rial in the repository. A 

canister affords_OhOtat*O4Inment but not 	shielding. 
CD 	

.. . 

Caprock--A het04;eous, r4Wvely impervious, rock that immediately over- 
CD 	lies a salt 4 .......................................... or gypsum, possibly all 

three arrangeal -  • 
. ..  

CFR--Code of Federa _ 

CharactWOORA--The c 	149, of information necessary to evaluate 
suiA*406g$:. 

_ 	 derground excavation through deformation, subsidence, or 
CCkfi ling. 
- _ 

referenqC.. radioactive waste, no radioactive nuclides are 

041*OW ,  

Conseit.**7.1).r.444fng large margins of safety against undesirable outcomes 
without ti**t . 	adverse consequences and underestimating mitigating 
factors.  

1Merefore, as di s- 
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Containment--Confining radioactive wastes within prescribed bounct4f ,  

Cretaceous--The last period in the Mesozaic Era, extending fro is 6 to 65 
million years ago. 

Criterion--A standard, rule, or test by which a decision 
based. 

Decay (Radioactive)-- The spontaneous transmutation of,a radionuclide 
another nuclide by the emission of a charged partic " .... electromagnetic 
radiation.  

Decommissioning--Activities associated with reR001 . a reppAitory from ser-
vice, i.e., backfilling, shaft sealing, and PAO.Apa of sq000-facility use 
(including demolition, dismantling, etc.). AMk 

Decrepitation--The process of cracking or spaflfh ''''''''' '1051y due to thermal 
stress. 

Dehydrate--To remove bound water or oxygen and hydrogelf 
which they form water. 

proportion in 

. 

twing overlying' matter from Denudation--The process of wearT 
underlying rocks. 

Diagenesis--Process involving physi8.44O che0.14 '' figes in sediment after •:, ...... 
deposition that converts it to conso1444* *CO..  ._ 

rock salt, has injectRprM14,the more :7:::lying rock, generally 

_-_ ..... _ ....._. 
Diapir--A piercement through geologicarItt4Win which a mobile core, such as 

forming geological,f0WWWiclines. 	--, 

such as silt by fluids, typically water. 

rr. eS. 

Drift--A horizontal : ....  , y. horizontal mined passageway. 

Eartf,..4.gle*.4411:„ the  cc4-i. .. . NWTS, earth sciences refers to the geologi-
•••:::,::::„... •••-: .... ,,,:••:::::.. 

.,1.00 t 1 u dret#40ing is considered important to the establishment of a . :4: 7"fIn'  '' .. 
c,a1W5100*tit.A1Wleohydrofb*61, and geochemical processes about which 

4d geological ** - 11.tory. 

AYstem—The cowl 	f a biological community and its environment function- 
-iii..  . . unit. .::::::::', 1 : 

Embay tWtion in a shoreline forming an open bay. 

Emplacemen 	chg the waste in its location for storage or disposal. 

cp 	Dissolution--Dislthng of iii441als 

CD 	DOE--U.S. Dep. itpt of Eng :,gy 

•••• • 

Domed—Pertaini 



' 	 • ••' ....... 

Geohydrologic-  P taining  round 
environment. 

movements through geologic 

............ . 
. 	. 	.. 'waste in a deep stable geologic 

... .. ....... 
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EPA--Environmental Protection Agency 

Erosion--The  general natural process which materials at the wt .. ....a of the 
Earth are loosened, worn down, and transported from theiro^i`gj n...  l ocations.  

Exclusion Area--Area  surrounding repository site over wtl4:1 t  ......... prity 
to determine all activities. 

Factor--A characteristic that is evaluated to determApe whether 
fulfilled. 

Fault--A fracture or fracture zone along which  ... .... been displacement of 

ononesideortheother.0 44ous rock strata 

... 

the sides relative to each other parallel to . WOMacture,A:::: ... Such a break in 
the continuity of a rock formation is accompOTWbY ver7001.  or lateral dis- 

 or placement 
 are separated or displaced  ........  ::-.00tally during 

faulting. 

Flood Basin--Flat  areas between the sloping low pla ..  .  side and the 
river lands on the other side, occupied by heavy soil'§'40.00Tmonly having 
either no vegetation or a strictlyampy vegetation. 

Folding--Bending  or undulating -
compression. 

Fractures--This  general term includtC ...try breafOOP440 caused by mechanical 
failure resulting from stress, whetfilat'.,. .  causes displacement. 
Fractures may include joints, cracks, . ....  .. ' 

Fuel Cycle--All  of .0 .0p#0,§ involved i  and using fuel materials 
for nuclear powerA*4000pcluding relate '4aste management operations. 

Geomorphology-Physid§f 7The  branch of science that deals with the form of 
the general 'ttitilViration of its surface, and the changes that take 

P 14WW-0**A4mt i on of 400Orm s 

1* dynamic processes. 

... 
„....iysics--The ioceoftheearth with respect to its structure, composi-

4 :35h, developmer —:.  

Survey*„. 13urvey which involves probing the earth from measurement 
..  .. 	  

..  
:es! . at the s000. Among the rock properties which are commonly mea-

sii***lectr10 ..0-esistivity, self-potential, gamma radiation (both 
. ' ... -  density, acoustic velocity, and magnetic and gravimetric 

Geosphere--  olid portion of the earth synonymous with the lithosphere. 

Gneiss--A  coarse-grained rock in which bands rich in granular minerals 
alternate with bands in which materials predominate. 



. :rocks frniirby cooling and solidification of molten 
crust or below. trial frommi .. 
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Gradient--Slope,  particularly of a stream and land surface. In . g46.0matical 
terms, a change in value of one variable with respect to anothgeiable. 

Gravity Survey--The  systematic measurement of the gravity f4T44,  a specified 
area; useful for determining the distribution of rocks in :40**tfAce, 
based on density variations. ••••••• • 

Ground Acceleration--Vibration  of the earth's crust causeeby earth4441it 
has both horizontal and vertical components. 

Ground Water--Subsurface water existing in the zq ..... 	saturation, a subsuls .. 
face zone in which all the interstices are 	 water under pressure 
greater than that of the atmosphere. Even if,006fine coq4ins gas-filled 
interstices or interstices filled with flui4 s ether thaOlger, it is still 
considered saturated. 

Gypsum--A mineral, CaSO4 2.H20.. A possibl:F . . 

••••••••......... 

Half-Life--The  time required for the diSintegra 	f the atoms of some 
specific radioactive element. 

High-Level (Radioactive) Waste 	. ... 	resulting 10 reprocessing of 
spent fuel. They are characteP.004110#WAgenetrating i'adiation and by 
high heat generation rates. Un1*4:8' '''''''''''' '''''' sisters, such as shipping 
casks, high-level wastes must be fi e Rd r6b3 

HLW--High-level waste 

  

Host Medium--The  geologic material, sut 	salt or granite, in which the 
waste is emplaced. 

Hydraulic Head--„1  	Wed by a stattOluid at a given level owing to 
the height of fl*Waboveit*Clevel; groundciater tends to flow from areas of 
high head to ::.4t#W of low  hikt  

-•••••-•••••—••-:: ............. 
Hydrocarbon ounCi.0440044f#40iiinately of two elements, carbon and 
hydrogen, such'',.A ..  ........ , .............. ... 

Hydrology--The  scieh e f the occurrence, distribution, and movement of the 
water..!, 

oundments—Bod: ..  r...f water, such as ponds, confined by a dam, dike, 
tiOate, or oth4t..... 

Ntet *trot Zofit**-ea around the repository (about 1-mile radius) which 
TZTOWN75.774frictions on surface and subsurface use 

In Situ-4kAti*atural position or place within the selected site 

Intrusion--(1)  ' The process by which molten igneous material penetrates sur-
rounding rock; (2) the entrance into an area or space by humans or their 
artifacts. 
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Isolation--Segregating  wastes from the biosphere to the extent rec iired to 
meet applicable radiological performance objectives. 

Jurassic--The  second period in the Mesozoic Era, extending  '''' to 136 
million years ago. 

Karst--A type of typography that is formed over limestoOW  loM;4r  psum 
by dissolving or solution, and that is characterized by KtyStack shape1  :Al„s 
adjacent to closed depressions or sinkholes, caves, and underground diiftikii0 

LETCO--Law Engineering Testing Company, Atlanta, .5.44b - 

Licensing--The  process of obtaining the permit thorlzations from re-
sponsible federal, state, and local regulato040hcies *Aired to site, con-
struct, operate, and decommission a repositOW . IncludWpOparing required 
documentation, submitting it to the approvr0049encesponding to agency 
requests for additional information, and test  '' '''''''''''''' at public 
hearings. Within the licensing framework, as statutory require-
ments, approved permits or licenses must be availableApr to the commence-
ment 

 

 physical characta.004A '' of rocks as 	by microscopic 

ment of the activity involved. 
.. 

study. 
 

Location--Land contained within Ig4A4aret  -  78 square 
ki ometers) surrounding a reposit6 '''  ' --- 

Migration--The  movement of fluids th  Irand permeable rock in 
geologic formations. 

Model--In  applied .044., the analyt.jwor mathematical representative 
or quantificationliWAJ*1Aystem and the** that phenomena occur within 
that system. I0.440aual dOC.: -system modelWrcan be combined to give system 
models. DetqflOOtic  and '''' . abilistic models are two types of mathematical 
models. 

 

MSA--Major Sy§ 

MSC--Material Steeti* ittee 

*pAide in nuclear fuel. 

onmentar4blicy Act (1969) 

.latory Commission 

Aif14't,-Displacem  f formerly contiguous bodies due to faulting. 

ONWIII4g of:L .  :Tear Waste Isolation 

Operational  period during which a nuclear installation is being 
used for ittjp*ended purpose until it is shut down and decommissioned. 

Outer Control Zone--Area  around the repository (a 2- to 3-mile radius) which 
would have restrictions on surface and subsurface activities, including 
drilling or mining. 
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Paleohydrologic--Pertaining  to ancient ground water, that is, waAat has 
existed within a formation since its formation. 

Permeability--In  hydrology, the capacity of a rock, sedimen  .... .:„., ..... A .. for 
transmitting fluids. Permeability depends on the size an4A.WOOCOUthe 
pores, the size and shape of their interconnections, and4xteritN019Ak .  
latter. It is measured by the rate at which a fluid of A*idard vii**Fon 
move a given distance through a given interval of time  The unit of Oe ... ...... D E, 
ability is the darcy. 

•••• 

Piezometric Level--The  level to which the water f 

Plasticity--The property of a material, e.g.:ir ... ''salt,...:. ................. it to 

•••••••••  . ••••••••••  

••••••  __, 

under its fuTl head. (See Hydraulic Head) • •  

__ _ 

0 0 given aquifer will rise"' "  

••••.  •••••  .•.••. 

••••••• 

undergo permanent deformation without appre0 ,:491 ..... ' ... tinge or elastic 
rebound, and without rupture. 

 
.•  •••••  ..•  • 

rock or soil to its total volume, usually expressed 

••••••„•••••••••_„ 
••••••••••••••••„.„ 

. 

--" centage. 

__ •••••••___. 

Porosity--The  ratio of the total aggregate volume 6   . :::. . •,.... or interstices in a 
a  r 

Porous--Containing  voids, pores,4tWces, or other op44which may or 
may not interconnect.  :i::::.ji.  

.....,,11,,... 

Quaternary--The  most recent geolO  goal 3 million years 
ago to the present. 

.  ......  . 

Radioactive Waste--Any  material conta* ..  . .  ..'.*aminated with radionuclides 

... at concentrations or activities greate r 	......  ..  6mpt quan t itiesestablished by 
foreseen  nd for which " 	re 	s no 

.....  

.......... 

Region--Several s  . .• 	miles of liOCithin the U.S. that may 
include all or pAr: ......  ..  states. 

Remote Sensing  e acquisT... . 	.. Wormation about the earth by the use of 
aircraft or144.4Aes, 5.4444000441tude photography or side-looking 
radar.  ..... 

Repository--A  place' t ... 1.11  .plogic formation in which to store radioactive 
wastes....so„Oat they i*OOPtined and isolated from the biosphere. 

. 
Re0054$1Mtg#Cprocess  64iiih spent fuel from a reactor is separated into 
.WattCMaterial* ..........  terial fbAe reused as nuclear fuel. 

ardation Fact461k--A  component of the hydrological or geochemical regime 
slows the mi 4003n or transport of a radionuclide. 

....0041).AlitY --C4  A .. fifty of removing waste from its place of isolation using 
. 

planfCe kriApeer0 .. ... ocedures. 

Rock MeC444iiWbranch  of mechanics concerned with the response of rock to 
the force i  (thermal, mechancial, hydrological) of its physical 
environ ment. 
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Salinity--A measure of the total dissolved solids in a saline wat 
Salt Dome--A salt structure resulting from the upward movementsalt mass, 
genera y due to diapiri sm.  

Seal--A device, mechanism, or material utilized or emplad** 	 flow 
of liquid or gas. 

Seismic--Of or related to natural or artificially ge*ated vibratory  
motion. 

Seismic Reflection Method--A seismic exploraticTaiOinique.which produces a 
graphic cross-sectional representation of 	.. .. ''''' 'sition...ittitrock units in the 
subsurface; based on the reflection of 	'''' 	genOtkke • seismic waves by 
subsurface formations. ........... ....... 

Seismic Refraction Method--A seismic exploratiO ''''e#t`.:'  be used for determin-
ing the depths to various rock formations; based 	' 	ons in the velocity 

'Kr at which artificially generated seismic waves travel Vit i*41.11i.the subsurface. 
. 	 ..... 

Shaft--An excavation of small crcf040g0 . onal area, compar'60.6th its depth, 
made forfinding or mining ore 0:, ::0*1r,',t01A:09.  water, ore, rack, or coal; 
hoisting and lowering men and mit#00,V01:**01.:144.ing underground workings. 
Often specifically applied to aPPOOOtel . .......................... as distinguished 
from an incline or inclined shaft.',Wftmaft in ' ::.0.#.444.01-y will be large 
enough to permit workers to have acC .  ' * '' ' nd 	'''''''''' to the placing of 
seal s. 

M 	Shale--Laminated consP11144.:ted rock consiI '' 	:predominantly of fine-grained 
Cl7Tminerals, quart; " ''''' 1!er mineral '' 	fragments. 

' 
CD 	Short-Term--The :.5.444ar oe4t*. a fter closing` :̀ : repository. 

Site—Any 	or 	'' '''' Altory land nominally 10 square miles (about 
26 square 	' ttsy ) 	'' '' '' ''''''    	eground repository itself and about 
240 acres (aboAL:.s.').'.1.gct.40.5 	-', Ottilled surface area where radioactive 
wastes are handle' ''''''''''''q#`:̀:`''''q#` ad. . 	There ' can be one or more sites at a location. 

Sorpti.41171!kibroad terrikt: 	rr ' ng to reactions taking place within pores or on 
solid. ' ''''''''''' avoids the problem of technical distinction 

adsd'itt* reactions. ABSORPTION is generally used to 
.rktoe 'to 	'''' place largely within the pores of solids, in which 

the capacity:0:::„.he solid is proportional to its volume. ADSORPTION ''' 
to reaction':\NATong place on solid surfaces so that the capacity of a ' 

is proportiopdT , o its surface area 	An example of the latter is ION 
.  OW, whereby 4.4.4*::: occupying charged sites on the surface of the solid are 
di '''''''''''''' i on s 7F7tiiii .  solution 

Spent Pi*VAK: .14eff' . fuel that has been irradiated and subsequently removed 
from the . r4f,a#.00,.''' It contains uranium, plutonium and other actinides, radio-
active fissfoil'Iiroducts, and other nuclides. 
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Stratigraphy--(1)  That branch of geology which treats of the fot.#40n, compo-
sition, sequence, and correlation of the stratified rocks as optetrof the 
earth's crust. (2) By extension, the arrangement of stratajOffttgeographic 
position and chronologic order of sequence. 

.............. n  ...... 
Subsidence--A  local movement downward as in settling orl'111.1.!g:  . ..  .. . ...... -ea of 
the earth's surface with little or no horizontal -  motion :?:;::::` 

Syncline  - -A fold in rocks in which the strata dip tward from both sid .  _  ...... 
toward the axis.  . 

Tectonic--Of, pertaining to, or designating th#41"structure and external 
7-7174ornsulting from the deformation of the OfOrS crus.C6 ... Frequently associ-
ated with earthquakes and volcanic activity46WapplietOTearthquakes, it is 
used to describe shocks not caused by volc0110:0thrOt*  the collapse of 
caverns or landslides. Refers to those procit5t . ,....  rocks of the 
earth's crust and upper mantle are deformed (ft*:  - ractured, folded, 
etc.).  

Tertiary--The  first of two periods in the Cenozoic.-  *iitiOing from 65 to 3 
....... .... 

... 	

•••• 

Transport Time--Time  required for i I .......n  ic transport of a 
radionuclide from the repository to10#4ccg.T.  . e biosphere, taking into 
account sorption characteristics of  ........ 

Transuranic Waste-.e.,. ......  waste coma ... q alpha emitting transuranic 
.... ,  . 

elements with  hal141801Afkater than or4:00,, in excess of 10 nanocuries per 
gram. Transura0i0leliie4tahclude 233U ah#Iihe nuclides of all elements 
above uraniumA the peri*Ctable. 

Triassic—Titttrst  per1ar ..  - .p. is Era, extending from 229 to 1q5 
million year  .... 

'"- 
TRU—Transuranic  Est 

  

Tuff .07400Mk7.9rainee rock ...... d of small compacted fragments of volcanic 
...........  .............  ................ 

T .... • i1.1•11Ngkro.A.11.. :4 ins, a 	pa rt icles. 

of the Interior 

Wiit0#0m,-Ra .  i*Ove waste, in either treated or untreated condition, in-
cludtWciA0AW hinder, or stabilizer. (Waste can he specially formed to 
serve . .:*-44oses, e.g., high-level waste can he fixed in a vitrified 
matrix(  leaching waste.) ...  

million years ago. 

Thermal 	Loading--The quantity  
area or volume (e.g., kilowatts ......... ' 

.... 
materials placed in a given 



..... 
............ 

...... 

D-10 

• • '' ''''' Waste Inventory--Quantity  of waste in a repository at any given .t 

Waste Package--A  system of engineered ccmponents designed to . gqiititn nuclear 
waste within the region of initial placement for an extendeCWW.:pi .  time 
It must preserve the ability to retrieve the wastes throug.itttii4!' :**kii  ....... 
retrieval period, and must act as a barrier to radionucl**biliii: ... . -4nd 
release into the geologic system over long periods of tim4:R ... 

Wel 1 Log-  -Record of a well, general ly a 1 i thol ogic rgOrd of the strata 
penetrated. ..••••••:•••••• 

Whipstock--The  use of a long wedge-shaped steel i iktAt'e with a concave groove 
along its inclined face, placed in an oil well4i.kiised d4.00,9 drilling to 
deflect and guide the drill bit toward the djAttion in )00W:the inclined 
grooved surface is facing. To use a whipst '''' •''' t ;1rill':* .iftrectional well 

........ 

NI% 

•••-••••••• •-••• 

....---:::tt , '• •••••• ••••••••••:•.• 	 • 
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