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1.0 ABSTRACT 

This  r epo r t  on geotechnical  a c t i v i t i e s  i n  the  exploratory s h a f t  was 

prepared as  pa r t  of the S i t e  Val ida t ion  F ie ld  Progran fo r  the  U.S. 

Department of Energy' s  Waste I s o l a t i o n  P i l o t  Plant  near Carlsbad , New 

Mexico. The repor t  (1)  summarizes bas ic  da t a  on sha f t  d r i l l i n g  and 

cons t ruc t ion ,  (2 )  presents  t he  .geologic mapping r e s u l t s  which essen- 

t i a l  l y  correspond t o  the' condi t ions  predic ted  from previous inves t  i- 

g a t i o n s ,  and ( 3 )  discusses  t he  opt imiza t ion  process based on the  geo- 

l og ic  condi t ions  encountered and i t s  r e s u l t s  f o r  the (a )  adjustment and 

mod i f i ca t ion  of the  sha f t  key design,  (b) s e l e c t i o n  of the  f a c i l i t y  

i n t e r v a l ,  and ( c )  s e l e c t i o n  of t he  geotechnical  instrument l oca t  ions.  





2.0 INTRODUCTION AND SUMMARY 

This  Technical Memorandum External  (TME) has been prepared i n  response 

t o  Task 2.1 (Geologic Mapping of t he  Underground Excavat ions/Shafts)  of 

t he  S i t e  Val ida t ion  F ie ld  Program Plan fo r  t h e  Waste I s o l a t i o n  P i l o t  

P lan t  (WIPP) i n  Southeastern New Mexico (Mc~ inney  and Newton, 1983) ( 1 )  

and assumes t h a t  the  reader  i s  f a m i l i a r  with t he  bas ic  WIPP concept and 

s i te  geology. 

Most of t he  subjec t  w r k  was performed and t h i s  r epo r t  prepared by 

D '  Appolonia Consulting Engineers,  Inc.  ( D '  Appolonia) , under Subcontract 

S9-CJR-45451 with Westinghouse E l e c t r i c  Corporat ion,  Waste Technology 

Se rv i ce s  Div is ion ,  under Contract DE-AC04-78-ET095346 with the U.S. 

Department of Energy (DOE). The Westinghouse team is  serving as the 

Technical  Support Contractor  (TsC) t o  t he  DOE f o r  the  WIPP p r o j e c t .  

The r e p o r t  summarizes bas ic  d a t a  on the  s h a f t  d r i l l i n g  and cons t ruc t ion ,  

p r e sen t s  the  geologic  mapping of t he  exp lo ra to ry  s h a f t ,  and d i scus se s  

dec i s ions  based on the  mapping r e s u l t s .  

The o b j e c t i v e s  of the  geologic mapping were : 

Confirmat ion of s u i t a b l e  f a c i l i t y  i n t e r v a l  
s t r a t i g r a p h y / l i t h o l o g y  and s t r u c t u r e ;  

Confirmation of absence of d i s q u a l i f y i n g  geologic 
f e a t u r e s  ; 

Evaluat ion of in te rbeds  which could have a poten- 
t i a l l y  unacceptable i n £  luence on excavat ion s t a -  
b i l i t y  and containment c a p a b i l i t y  of the rock; 

("The planning and performance of t he  f i e l d  a c t i v i t i e s  i n  t he  explora- 
t o r y  s h a f t  were based on the d r a f t  of the  plan completed i n  
March 1982 but which was f i r s t  issued on Apr i l  28, 1982. Only minor 
changes r e f e r r i n g  t o  the explora tory  s h a f t  were made i n  the  
re fe renced  document. 
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Establishment of base l ine  d a t a  on geologic  condi- 
t i o n s ;  and 

To support f i e l d  dec i s ions  r e f l e c t i n g  t h e  geolog- 
i c  condi t ions  encountered i n  an op t imiza t ion  
process  t h a t  led to :  

- Fie ld  adjustment and modi f ica t ion  of the  s h a f t  
key des ign ;  

- Se lec t ion  of t he  f a c i l i t y  h o r i z o n / i n t e r v a l ;  and 

- Se lec t ion  of the  geo techn ica l ( l )  instrument  
l o c a t i o n s .  

The information contained i n  t h i s  r epo r t  provides a  documentation of t h e  

subjec t  a c t i v i t i e s  and a  po r t ion  of the d a t a  included i n  t h e  WIPP r e p o r t  

e n t i t l e d  "Resul ts  of S i t e  Va l ida t ion  Experiments , I 1  (Black,  et a1 . , 1983) 

i n  p a r t i c u l a r  t o  address  WIPP S i t e  Q u a l i f i c a t i o n  C r i t e r i o n  No. 3.0 - 
Thickness of Host Rock (u.s. DOE, 1982). 

I n  summary, t h i s  repor t  documents t h a t :  

The geologic  cond i t i ons  encountered i n  t h e  ex- 
p lo ra to ry  s h a f t  wi th in  the  a c c e s s i b l e  and mapped 
i n t e r v a l  (from t h e  e l eva t ions  of 1207.4 t o  2567.7 
f e e t  MSL) correspond t o  t he  cond i t i ons  expected 
from previous i n v e s t i g a t i o n s  (powers, e t  a1 . , 
1978). D r i  1 o l e  ERDA-9 (Jones ,  19811, i n  
p a r t i c u l a r ,  "' showed condi t ions  s i m i l a r  t o  t he  
explora tory  s h a f t .  

The components of the  s h a f t  key s t r u c t u r e  (Bech- 
t e l ,  1981) w e r e  (1)  adjusted v e r t i c a l l y  t o  a l low 
placement of c r i t i c a l  elements,  such as  chemical 
s e a l s  and d r a i n s ,  next t o  app ropr i a t e  l i t h o l o g i e s  
and ( 2 )  modified by ( a )  increas ing  the  key length  
by about f i v e  f e e t  so t h a t  i t s  base could b e  

( l ) ~ h e  terms "geotechnical  and "geomechanical" i n s t rumen ta t ion  a r e  used 
i n  d i f f e r e n t  r e p o r t s  but r e f e r  t o  the same type of  i n s t rumen t s .  

( 2 ) ~ o r r e s p o n d i n g  beds were encountered i n  the  exp lo ra to ry  s h a f t  a t  
s l i g h t l y  shallower depths than i n  ERDA-9 due t o  a  g e n t l e  r eg iona l  
d i p .  



loca ted  on top of massive l aye r s  of sandy sil t-  
s tone  and (b)  r ep l ac ing  the key s k i r t  by a s ix-  
foot-high rock-bolted wire mesh below the base of  
the key. 

The s t a t i o n / f a c i l i t y  i n t e r v a l  was s e l e c t e d  wi th in  
the  hos t  rock i n t e r v a l  between Marker Beds (MB) 
136 and 140 according t o  the c r i t e r i a  presented 
i n  Sec t ion  6.1 and Appendix F. The f a c i l i t y  
i n t e r v a l  s e l e c t e d  was a 27*-foot-thick s a l t  bed 
(without  any in t e rbeds )  below anhydr i te  "b" and 
above MB 139. The s t a t i o n  f l oo r  was located a t  a 
p re l iminary  depth of 2,149 f e e t  corresponding 
an e l e v a t i o n  of approximately 1258.4 f e e t  MSL, [?I 
i . e . ,  about 4.7 f e e t  above the  top of MB 139. 

The geotechnica l  instrument l e v e l s  (Bechtel  , 1980 
and 1981) were ad jus ted  i n  both t h e  s h a f t  key and 
the  unl ined po r t i on  of the  s h a f t  between the  key 
and the s t a t i o n  according t o  the c r i t e r i a  f o r  
instrument  l oca t ions  as  presented i n  Chapter 7.0, 
while the  number and type of instruments  were 
maintained a s  shown i n  the  design drawings. 

( l )The  r e l a t i o n  between pre l iminary  depths and e l eva t ions  is discussed 
i n  Sec t ion  3.2.4 and i n  Appendix E. 





3.0 BACKGROUND INFORMATION, SCOPE OF, WORK, 
AND METHODOLOGY 

3 .1 BACKGROUND INFORMATION 

The explora tory  s h a f t  is a  pa r t  of the WIPP-SPDV f a c i l i t y  and r ep re sen t s  

t he  f i r s t  d i r e c t l y  a c c e s s i b l e  underground working a t  the  WIPP s i t e .  The 

exp lo ra to ry  s h a f t  se rves :  ( 1 )  as  t he  main access  t o  the underground 

p o r t i o n  of the  f a c i l i t y ,  ( 2 )  a s  a  v e n t i l a t i o n  i n t ake ,  and (3 )  as  a  means 

f o r  t h e  removal of s a l t  from the  underground excavat ions.  The loca t ions  

of t he  exp lo ra to ry  s h a f t ,  the  nea re s t  d r i l l h o l e s ,  and the  v e n t i l a t i o n  

s h a f t  a r e  shown i n  F igure  1. The schematic geologic s ec t i on  pene t ra ted  

by the  exp lo ra to ry  s h a f t  is  shown i n  Figure 2. An abridged h i s t o r y  of 

t h e  s h a f t  d r i l l i n g ,  logging,  cons t ruc t ion ,  and mapping is presented i n  

Table  1. 

The s h a f t  was "blind" d r i l l e d  t o  a  depth of about 2,300 f ee t .  (12-foot 

diameter)  with subsequent i n s t a l l a t i o n  of a  10-foot-diameter s t e e l  l i n e r  

from the  sur face  t o  an approximate depth of 842 f e e t  t o  s t a b i l i z e  t he  

overburden and minimize inf low of water from the  aqu i f e r s  above t h e  

bedded s a l t .  A s e r i e s  of geophysical logs (gamma ray ,  epi thermal  

neutron,  dens i ty ,  and average c a l i p e r )  was obtained as i nd i ca t ed  i n  

Table 1. The four  logs and a  schematic l i t h o l o g i c  log a re  presented i n  

F igure  3. 

A s h a f t  key was i n s t a l l e d  with appurtenant components, such as  chemical 

s e a l s ,  d r a i n s ,  water r i n g ,  b u i l t - i n  instrumentat ion,  e t c .  During t h e  

s h a f t  o u t f i t t i n g  performed from the  galloway, t he  conveyance support 

members (buntons made from tubu la r  s t e e l  fo r  a t tach ing  wooden guides  f o r  

t h e  s k i p  and man-cage), u t i l i t y  l i n e s ,  and depth measurement hooks were 

i n s t a l l e d .  

The s h a f t  mapping was performed i n  severa l  phases, as discussed i n  

Sec t ion  3.2, concur ren t ly  with s h a f t  o u t f i t t i n g .  To allow access  t o  

a r e a s  below the p o t e n t i a l  f a c i l i t y  l e v e l ,  f l u i d  (mainly a  mixture of 



TME 3178 

d r i l l i n g  mud, wate r ,  and small  q u a n t i t i e s  of b r i n e  t h a t  had seeped from 

behind t h e  l i n e r )  was removed from t h e  s h a f t  bottom (below an e l e v a t i o n  

of about 1252 f e e t  MSL) by pumping t h e  f l u i d  i n t o  a bucket and h o i s t i n g  

t he  bucket t o  t h e  su r f ace .  

3.2 SCOPE OF WRK AND METHODOLOGY 

The d e t a i l e d  scope of work and methodology f o r  t h e  geo t echn i ca l  a c t i v i -  

t ies were p r e sen t ed  i n  t h e  S i t e  V a l i d a t i o n  F i e l d  Program Plan ( ~ c ~ i n n e y  

and Newton, 19831, i n  p a r t i c u l a r  i n  i t s  Appendices A, C, and D which a r e  

inc luded  as Appendices/Attachments A-1, F/3, and A-2, r e s p e c t i v e l y .  

A phased sequence of t h e  geo t echn i ca l  a c t i v i t i e s  i n  t h e  exp lo ra to ry  

s h a f t  was planned i n  t h r e e  i n d i v i d u a l  s h a f t  zones as fo l lows:  

Key Zone: 

- Mapping of t h e  key zone (below t h e  l i n e r ) .  

- Subsequent f i e l d  adjustment  and m o d i f i c a t i o n  o f  
t h e  key des ign ,  i nc lud ing  t h e  key inst rumenta-  
t i o n ,  t o  accommodate t h e  observed geology.  

1: 
- Reconnaissance mapping of t h e  s h a f t  w a l l s .  

- S e l e c t i o n  of t he  inst rument  l e v e l s / l o c a t i o n s  
a f t e r  t h e  e v a l u a t i o n  of t h e  mapping of t h e  
e n t i r e  s h a f t .  

S t a t i o n  Zone: 

- Mapping of t h e  s t a t i o n  zone. 

- Subsequent s e l e c t i o n  of t h e  s t a t i o n  hor izon/  
f a c i l i t y  i n t e r v a l  t o  accommodate t h e  observed 
geology. 

D e t a i l e d  mapping of t h e  e n t i r e  c i rcumference was planned i n  t h e  key and 

s t a t i o n  zones,  whi le  only r e c o n n a i s s a n c e / s t r i p  mapping was planned i n  

t h e  remaining a c c e s s i b l e  por t  ion  of t h e  s h a f t .  



The geotechnica l  a c t i v i t i e s  i n  the  i nd iv idua l  zones were performed a s  

fol lows.  

3.2.1 Key Zone  l lev at ions 2490.2 t o  2567.7 f e e t  MSL) 

The o b j e c t i v e s  of the geotechnical  a c t i v i t i e s  were : 

Confirmation of geologic cond i t i ons  as iden t i -  
f i e d  i n  previous r e p o r t s  on geologica l  
c h a r a c t e r i z a t i o n .  

conf i rmat ion  of the  absence of adverse f ea tu re s  
( fo r  example, d i s s o l u t i o n  zones) .  

F i n a l i z a t i o n  of design d e t a i l s  f o r  t he  sha f t  key; 
i n  p a r t i c u l a r ,  ad jus t i ng  the  key components t o  
accommodate t he  encountered geologic  condi t ions  
p r i o r  t o  key cons t ruc t ion .  

Se l ec t i on  of l oca t ions  fo r  i n s t a l l a t i o n  of geo- 
t echn ica l  ins t rumenta t ion .  

The . p r epa ra t i on  f o r  t he  mapping cons is ted  of t h e  following items : 

Deta i led  review of the  F ie ld  Progran Plan by t h e  
mapping team, including a  review of the  Qual i ty  
Assurance needs and procedures.  

Review of geologica l  log ( ~ e c h t e l ,  1979) and core 
samples from Borehole B-25, the  nea re s t  cored 
hole  t o  the explora tory  s h a f t .  

Development of a  coded legend (shown i n  Figure 5)  
based on the  core  and log review. The purpose of 
t h i s  legend was t o  assure  cons is tency  among map- 
ping personnel and decrease mapping time i n  the 
s h a f t .  

Review of e a r l i e r  Sandia National Labora tor ies  
(SNL) video tapes  of the  s h a f t  geology. 

Reconnaissance of t he  key zone by the  personnel 
l i s t e d  i n  Table 2, Sect ion A, on March 30, 1982, 
which cons is ted  o f :  

- Visual i n spec t  ion ,  
- Video tap ing ,  and 
- Photographing of s e l e c t e d  f e a t u r e s .  
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Video t apes  are s t o r e d  i n  SNL and WIPP-TSC f i l e s .  
Se lec ted  photographs a r e  presented on P l a t e s  1 
and 2. Desc r ip t ions  and loca t ions  of a l l  photo- 
graphs a r e  included i n  Appendix D-1 . 
The reconnaissance provided d a t a  on t h e  geologic  
condi t ions  p r i o r  t o  mapping and a 1  lowed mapping 
procedures t o  be f i n a l i z e d .  

Review of t he  new video t ape  of t h e  key zone. 

Mapping of a 77.5-foot-long s e c t i o n ,  from t h e  base of t he  s t e e l  l i n e r  a t  

t he  e l e v a t i o n s  of 2567.7 t o  2490.2 f e e t  MSL, was performed from t h e  

galloway (Appendix A-3) on March 31, 1982 by the  personnel  l i s t e d  i n  

Table 2, Sec t ion  B. The mapped i n t e r v a l  cons i s t ed  of t he  lower 8.2 f e e t  

of the  Rus t l e r  Formation, i t s  con tac t  with the  Salado Formation, and 

69.3 f e e t  of the  uppermost p o r t i o n  of t h e  Salado Formation. 

The geology was recorded on prepared log s h e e t s  a t  a s c a l e  of 1 inch = 

5 f e e t  with a 0.5-foot g r i d  and the  south l i n e  (180 degrees)  a t  t h e  

center--s imilar  t o  the survey c o n t r o l s  as  d i scussed  i n  Appendix E. The 

f i e l d  logs were t r ansc r ibed  i n t o  a combined log (F igu re  5 ) .  Four teen  

grab samples (Nos. EXS-1 through MS-14) were c o l l e c t e d  and l a t e r  ex- 

amined under a b inocular  microscope and descr ibed  by one of t h e  team 

g e o l o g i s t s .  Their  d e s c r i p t i o n s  a r e  presented i n  Appendix C. No samples 

of t he  formation f l u i d s  encountered dur ing  the  mapping were obta ined  due 

t o  the  minute q u a n t i t i e s  of the  f l u i d s .  The mapping r e s u l t s  a r e  d i s -  

cussed i n  Sec t ions  4.1 and 4.2 and the  key adjustment and mod i f i ca t ion  

process  is discussed i n  Chapter 5.0. 

3.2.2 Shaf t  I n t e r v a l  Between the  Key and S t a t i o n  ~ o n e s ' l )     lev at ions 
1327.4 t o  2490.2 f e e t  ML) 

The ob jec t ives  of the geotechnica l  a c t i v i t i e s  were : 

( l )An add i t i ona l  e igh t  f e e t  below t h e  s t a t i o n  zone  l lev at ions 1207.4 t o  
1215.4 f e e t  MSL) was a l s o  mapped on May 2 ,  1982 using t h e  reconnais-  
sance mapping procedures.  
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Cha rac t e r i za t i on  of t he  geologic  condi t ions .  

Confirmation of t he  absence of d i squa l i fy ing  
f e a t u r e s .  

S e l e c t i o n  of l oca t ions  fo r  i n s t a l l a t i o n  of geo- 
t e c h n i c a l  ins t rumenta t ion .  

P r i o r  t o  t h e  reconnaissance mapping of t h i s  s h a f t  i n t e r v a l ,  t h e  core  log 

from ERDA-9 (Jones ,  1981) and se l ec t ed  s e c t i o n s  of ERDA-9 core from t h e  

depths  of i n t e r e s t  were reviewed by key members of t he  mapping team. 

The review prompted add i t i ons  t o  t h e  u n i t  d e s c r i p t i o n s  prepared during 

t h e  key zone mapping. Fur ther  modi f ica t ions  t o  these  desc r ip t i ons  were 

made i n  t he  s h a f t  i n  response t o  t he  s h a f t  geology. 

The reconnaissance geologic  mapping of t h i s  1,163-foot-long i n t e r v a l  was 

performed from the  base of t he  key zone a t  an e l eva t ion  of 2490.2 f e e t  

MSL t o  t h e  top  of t he  s h a f t  s t a t i o n  zone a t  an e l eva t ion  of 1327.4 f ee t  

MSL on a  continuous b a s i s  ( t h r e e  s h i f t s  per day) f r w  Apr i l  26 t o  30 and 

on May 2, 1982 by t h e  personnel l i s t e d  i n  Table 2,  Sec t ion  C. 

The mapping was performed by one geologis t  working from the  lower deck 

of t h e  galloway (Appendix A-3) i n  conjunct ion with t he  cons t ruc t ion  work 

on the  upper two decks.  The map coverage a t  a  s c a l e  of 1 inch = 10 f e e t  

cons i s t ed  of a  s t r i p  log prepared from examination of an about 1- t o  5- 

foot-wide v e r t i c a l  band of the  south s i d e  of t he  s h a f t .  A 60-foot 

i n t e r v a l  between Eleva t ions  1518 t o  1578 f e e t  MSL (approximately 200 

f e e t  above the  s t a t i o n  zone) was not mapped due t o  i n t e r f e r e n c e  with 

cons t ruc t ion .  

Forty-one grab samples (NOS. MS-15 through MS-55) were co l l ec t ed  and 

examined under a  b inocular  microscope; the r e s u l t i n g  desc r ip t i ons  a r e  

presen ted  i n  Appendix C. No formation f l u i d  was encountered wi th in  t h i s  

i n t e r v a l .  Conditions f o r  photography were unfavorable ( d u s t ,  space, and 

d i s t a n c e ) .  



A comparison of s e l e c t e d  geophysical  logs from t h e  e n t i r e  s h a f t  with a  

schematic geologic  log from the  mapping is presented i n  Figure 3.  The 

more d e t a i l e d  r e s u l t s  of the  reconnaissance mapping ( t o g e t h e r  with sum- 

mar i za t ion  of t he  s t r a t i g r a p h y  and sample l o c a t i o n s  i n  t h e  key and s h a f t  

s t a t i o n  zones, which r e s u l t e d  i n  l i t h o l o g y  d e s c r i p t i o n s  and a  s t r a t i -  

graphic column covering a  1,360-foot-long i n t e r v a l  from t h e  e l e v a t i o n s  

of 1207.4 t o  2567.7 f e e t  MSL i n  F igure  4) a r e  d iscussed  i n  Sect ion  4.1 . 

~ecommendat ions fo r  i n s t rumen ta t ion  l o c a t i o n s  i n  t h i s  s h a f t  zone a r e  

d i scussed  i n  Chapter 7.0 of t h i s  r e p o r t ;  instrument  l oca t ions  a r e  i nd i -  

cated i n  F igu re  4. 

3.2.3 S t a t i o n  Zone (E leva t ions  1217.4 t o  1327.4 f e e t  MSL) 

The o b j e c t i v e s  of the  geotechnica l  a c t i v i t i e s  were : 

a Confirmation of adequate t h i ckness  of f a c i l i t y  
i n t e r v a l  (hor izon)  beds,  i.e., geologic  s t r a t a  
above and below the  f a c i l i t y .  

a Confirmation 2f absence of d i s q u a l i f y i n g  
f e a t u r e s .  

a Confirmation of s u i t a b l e  f a c i l i t y  horizon 
s t r a t i g r a p h y / l i t h o l o g y  and s t r u c t u r e .  

Evaluat ion of i n t e rbeds  which could inf luence  
excavat ion o r  s t a b i l i t y  of underground openings. 

a Demonstrat ion  of l a t e r a l  c o n t i n u i t y  of f a c i l i t y  
s t r a t a  (by comparison with the  v e n t i l a t i o n  s h a f t  
and d r i l l h o l e s  pene t r a t ing  t e hos t  rock i n t e r v a l  
wi th in  the  f a c i l i t y  a r e a ) .  ( 19 

The geologic  mapping was performed on a  cont inuous b a s i s  during t h e  

period from Apr i l  30 t o  May 2,  1982. Personnel  involved i n  t h i s  mapping 

e f f o r t  a r e  l i s t e d  i n  Table 2 ,  Sec t ion  D. The i n v e s t i g a t i o n  included in- 

spec t ion  and d e t a i l e d  mapping of the  f u l l  c i rcumference of the  s h a f t  a t  

( l ) ~  more d e t a i l e d  response t o  t h i s  o b j e c t i v e  i s  presented i n  Jaro l imek,  
L., et a l .  (1983).  



a s c a l e  of 1 inch = 5 f e e t  i n  the v i c i n i t y  of the  proposed s h a f t  s t a t i o n  

(between Elevat ions 1217.4 and 1327.4 f ee t  MSL). The r e s u l t s  of t h i s  

mapping e f f o r t  are  discussed i n  Section 4.3. Four se l ec t ed  grab samples 

of t h e  wall rock (NOS. MS-56 through MS-59) were a l s o  co l l ec t ed ;  t h e i r  

desc r ip t ions  a re  presented i n  Appendix C. 

Video tapes ,  continuous s t r i p s  of s t i l l  photographs of the south sha f t  

w a l l ,  and d e t a i l e d  s t i l l  photographs of se lec ted  f ea tu res ,  such as  

anhydr i tes  "a" and "b" and MB 139, were obtained. Selected photographs 

are  presented on P l a t e s  3 through 10. Descript ions and loca t ions  of a l l  

photographs are included i n  Appendix D-2. P l a t e  11 contains two addi- 

t i o n a l  photographs taken l a t e r  from the shaf t  s t a t i o n  i l l u s t r a t i n g  the 

geology of the f a c i l i t y  i n t e r v a l .  

Prel iminary eva lua t ion  of the s u i t a b i l i t y  of the  geologic condit ions fo r  

the  proposed f a c i l i t y  i n t e r v a l  (discussed i n  Chapter 6.0) was made 

simultaneously with the  mapping a c t i v i t i e s .  A prel iminary loca t ion  for  

the  f a c i l i t y  i n t e r v a l  between Elevations 1258.4 and 1275.4 f e e t  MSL 

(pre l iminary  depths 2,149 and 2,132 f e e t )  was se l ec t ed  during the shaf t  

inspec t ion  on May 1 and 2, 1982 through d iscuss ion  and concurrence of 

t h e  personnel l i s t e d  i n  Table 2, Section E. The prel iminary loca t ion  

recommendation was f ina l i zed  by fu r the r  technica l  d iscuss ions  during a  

meeting held on May 2, 1982. 

3.2.4 Surveying Control i n  the Shaf t  

The v e r t i c a l  and hor i zon ta l  survey cont ro ls  i n  the  s h a f t  and es tab l i sh-  

ment of co r rec t ion  f a c t o r s  a f t e r  f i n a l  prec ise  surveying performed i n  

December 1982 and a f t e r  c o r r e l a t i n g  the geological  f ea tu res  with the 

e s t ab l i shed  e l eva t ions  on January 22, 1983 are discussed i n  Appendix E. 

I n  t h i s  r epor t ,  it was necessary t o  use both the  preliminary and cor- 

rec ted  va lues .  Fiowever, the following guidel ines were applied:  
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E leva t ions  a r e  always expres  i n  co r r ec t ed  
va lues  re ferenced  t o  t he  CWI'" bench marks. 

Use of depth va lues  is  minimized (except  on 
drawings and photographs showing geology) and 
p re fe rence  is given t o  co r r ec t ed  depth va lues  
with the  except ion of ca ses  where ( 1 )  the  pre- 
l iminary  va lue  is e s s e n t i a l ,  such a s  on photo- 
graphs with recorded pre l iminary  depths ,  o r  ( 2 )  
t h e  pre l iminary  depth va lue  has been used exten- 
s i v e l y .  When the  type of depth va lue  is not 
i n d i c a t e d ,  pre l iminary  depth has been used. 

(')CWI s t ands  f o r  Cementation West, Inc . , t h e  WIPP-SPDV c o n s t r u c t i o n  
c o n t r a c t o r  t o  the  DOE. 



4.0 MAPPING RESULTS 

4.1 SHAFT GEOLOGY 

The geologic  cond i t i ons  encountered i n  the  s h a f t  correspond w e l l  with 

those descr ibed i n  r e p o r t s  on previous i n v e s t i g a t i o n s ,  e  .g . , the  "Geo- 

l o g i c a l  Cha rac t e r i za t i on  Report" by Powers, e t  a l .  (1978) . 

Figure  3 (Sheets  1  through 6) p re sen t s  a  compilat ion of the  four  prin- 

c i p a l  geophysical  logs (gamma ray,  epi thermal  neutron,  dens i ty ,  and 

average c a l i p e r )  obtained before  t he  l i n e r  was i n s t a l l e d  and compares 

t h e  logs t o  t he  geologic  column (below the  l i n e r )  adapted from Figure 4.  

Major geologic  f e a t u r e s  wi th in  t he  l ined  s e c t i o n  were adapted from 

D r i l l h o l e s  B-25 ( ~ e c h t e l ,  1979) andlor  ERDA-9  ones, 1981). 

The log s igna tu re s  of i nd iv idua l  s t r a t a  i n  the  explora tory  s h a f t  a r e  

g e n e r a l l y  s i m i l a r  t o  o the r  bor ings ,  e s p e c i a l l y  ERDA-9 and B-25. How- 

ever ,  t he  c a l i p e r  log i n d i c a t e s  t h a t  a  few l a r g e r  washouts r e s u l t e d  from 

d r i l l i n g  i n  the  Rus t le r  Formation, predominantly i n  t h e  s i l t  s tones1  

mudstones d i r e c t l y  above and below the  Magenta and Culebra dolomites.  

These washouts reached a  r a d i a l  d i s t ance  beyond the  nominal s h a f t  wall 

up t o  19 inches and 22 inches i n  t he  v i c i n i t y  of the  Magenta and Culebra 

dolomites ,  r e spec t ive ly ,  while t he  washout near  t he  Rus t le r lSa lado  

con tac t  was only 4 inches.  

The r e s u l t s  of the s h a f t  mapping a r e  presented i n  Figure 4 (Sheets  1  

through 3) as a  columnar log of t he  sha f t  s t r a t i g r a p h y  with l i t h o l o g i c  

d e s c r i p t i o n s  and grab sample l oca t ions .  The f i g u r e s  presen t  t he  

1,360.3-foot-long mapped i n t e r v a l  below the bottom of the l i n e r  a t  t h e  

e l e v a t i o n s  of 2567.7 t o  1207.4 f e e t  MSL (about 51 f ee t  below the  f a c i l -  

i t y  l e v e l ) .  A summary of s e l ec t ed  s t r a t i g r a p h i c  i n t e r v a l s  is presented 

i n  Table 4 ,  while a  complete s t r a t i g r a p h i c  summary including e l eva t ions ,  

dep ths ,  and th icknesses  of i nd iv idua l  beds i s  assembled as a  t a b l e  i n  

Appendix B. 
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Selec ted  photographs from t h e  key and s t a t i o n  zones a r e  presented on 

P l a t e s  1 through 11. A complete l is t  of photographs with t h e i r  d e t a i l e d  

l o c a t i o n s  is provided i n  Appendix D. 

Desc r ip t ions  of 59 grab samples obtained dur ing  the  mapping a r e  pre- 

sen ted  i n  Appendix C. These d e s c r i p t i o n s  a r e  based on hand specimens a s  

w e l l  a s  b inocu la r  microscope i d e n t i f i c a t i o n s .  

The wall  of  t h e  s h a f t  below the  s t e e l  l i n e r  was gene ra l ly  smooth and 

showed l i t t l e  evidence of post-excavation deformation such as s p a l l i n g  

o r  rock f a l l s .  The only i r r e g u l a r i t i e s  occurred a t  some of t h e  t h i c k e r  

c l a y  seams which tended t o  wash out during d r i l l i n g .  The maximum wash- 

out  was approximately one foot  i n t o  the  wa l l .  The wall  of t he  s h a f t  

showed no evidence of water seepage below an e l e v a t i o n  of 2509 f e e t  MSL 

(wi th in  the  key zone). 

Base of t h e  Rus t l e r  Format ion  

The bottom of t he  s t e e l  l i n e r  was loca ted  about e i g h t  f e e t  above t h e  

~ u s t l e r / S a l a d o  c o n t a c t ,  allowing only the  base of  t he  Rus t l e r  Formation 

t o  be mapped. The Rus t l e r  Formation c o n s i s t s  p r imar i ly  of s i l t s t o n e  

with seve ra l  v e r t i c a l  o r  nea r ly  v e r t i c a l  f r a c t u r e s  1/8- t o  1/2-inch wide 

(F igure  5  and P l a t e  1 ) .  Very minor seepage was observed from some of 

t hese  f r a c t u r e s  and from behind the  l i n e r .  

The Salado Formation 

The Rus t le r /Sa lado  contac t  was encountered a t  an e l e v a t i o n  of 2559.4 

f e e t  MSL and is  descr ibed  i n  Sec t ion  4.2.  The Salado Formation t o  t h e  

bottom of t he  mapped po r t ion  of t he  s h a f t  c o n s i s t s  p r i n c i p a l l y  of 

h a l i t e ,  p o l y h a l i t i c  h a l i t e ,  and a r g i l l a c e o u s  h a l i t e .  Interbedded a t  

i r r e g u l a r  . i n t e r v a l s  a r e  beds of anhydr i te ,  p o l y h a l i t e ,  and s i l t s t o n e .  

Thin c l a y  seams and p a r t i n g s  commonly occur  throughout the  s h a f t  below 

t h e  key underlying many of the  p o l y h a l i t e  and anhydr i te  beds and over- 

l y i n g  many of t he  a r g i l l a c e o u s  h a l i t e  beds.  



The p o l y h a l i t e  t y p i c a l l y  occurs a s  d i s t i n c t  c l u s t e r s  of orange c r y s t a l s  

disseminated wi th in  the h a l i t e ;  however, l o c a l l y ,  the  po lyha l i t e  occurs 

as s t r i n g e r s  and l aye r s  up t o  s e v e r a l  inches t h i ck .  The a r g i l l a c e o u s  

m a t e r i a l  gene ra l l y  occurs i n t e r s t i t i a l l y  and imparts a  reddish brown 

co lo r  t o  the  s a l t ,  although l o c a l l y  t he  a rg i l l a ceous  mater ia l  occurs as  

b l e b s ,  s t r i n g e r s ,  and discont inuous t h i n  pa r t i ngs .  

The in t e rbeds  i n  the  h a l i t e  range from seve ra l  inches t h i ck  up t o  ap- 

proximately 14 f e e t  t h i c k  with an average th ickness  on the  order  of 1 t o  

2  f e e t .  S i l t s t o n e  is most common i n  the key zone near the contac t  with 

t h e  Rus t le r  Formation. In te rbeds  of p o l y h a l i t e  a r e  most common i n  t he  

i n t e r v a l  of t he  sha f t  from the  bottom of t he  key t o  an e leva t ion  of  

about 1510 f e e t  MSL. A l l  marker beds were p o s i t i v e l y  i d e n t i f i e d  a t  the  

expected e l eva t ions .  A l l  have minor undula t ions ,  except the  top of 

MB 139 which has an undulat ion amplitude of about 1.6 f e e t  along the  

s h a f t  per imeter .  Below Eleva t ion  1510 f e e t  MSL, the  interbeds a r e  gen- 

e r a l l y  composed of anhydri te .  

No evidence of h a l i t e  d i s s o l u t i o n  o r  s i g n i f i c a n t  squeezing of c l ay  seams 

was observed. Frac tures  were observed a t  only four loca t ions  i n  t h e  

s h a f t :  two of them a re  i n  t he  s i l t s t o n e  beds i n  t he  key zone between 

e l e v a t i o n s  of (1)  2568 and 2563, and ( 2 )  2525 and 2520 f e e t  MSL, as  

descr ibed  i n  Sect ion 4.2. The o the r  two loca t ions  a re  i n  a  s i l t s t o n e  

bed a t  the  e l eva t ions  of 2449 t o  2444 f e e t  MSL and i n  an anhydri te  bed 

a t  t h e  e l eva t ions  of 2386 to  2373 f e e t  MSL. Frac tures  i n  the lower two 

beds a re  nea r ly  v e r t i c a l  and h a l i t e - f i l l e d ,  with aper tures  t y p i c a l l y  

less than one inch with the  except ion of the  f r a c t u r e  i n  the anhydri te  

which is  up t o  t h r ee  inches wide. 

Exploratory Shaft  Water/Brine Inflow 

The water inf low t e s t s  were planned and performed i n  the  v e n t i l a t i o n  

s h a f t  and a r e  documented i n  Geotechnical F i e ld  Data Report (GFDR) No. 4 ,  

1983a. These d a t a ,  combined with t h e  observa t ions  i n  the explora tory  

s h a f t ,  i n d i c a t e  t ha t  t o t a l  inf low from a l l  Rus t l e r  Formation a q u i f e r s  
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i n t o  t h e  explora tory  s h a f t  before t h e  l i n e r  i n s t a l l a t i o n  was l e s s  than 

1.5 ga l lons  per minute and, a f t e r  t h e  l i n e r  i n s t a l l a t i o n ,  l e s s  than 0 .1  

g a l l o n  per minute; hence, t h e  sha f t  cons t ruc t ion  has not had a  dele-  

t e r i o u s  e f f e c t  on s i t e  aqu i fe r s .  

4.2 KEY ZONE GEOLOGY 

The r e s u l t s  of the  mapping of t he  77.5-foot-long key zone from t h e  

b o t t a n  of the  s t e e l  l i n e r  a t  the  e l eva t ions  of 2567.7 t o  2490.2 f e e t  MSL 

a r e  presented i n  Figure 5 a s  a  d e t a i l e d  c i r cumfe ren t i a l  e l e v a t i o n  log 

showing ind iv idua l  l i t h o l o g i c a l  u n i t s ,  t h e i r  c o n t a c t s  and th i cknesses ,  

f r a c t u r e s ,  grab sample loca t ions ,  e t c .  Descr ip t ions  of 14 grab samples 

based on macro- and microscopic (b inocular )  examination a r e  presented i n  

Appendix C. Se lec ted  photographs are  shown on P l a t e s  1 and 2. A com- 

p l e t e  list of photographs with t h e i r  l oca t ions  is provided i n  Appendix 

D-1. 

Base of t he  Rus t le r  Formation 

The i n t e r v a l  between t h e  e l eva t ions  of 2567.7 t o  2559.4 f e e t  MSL, as  

shown i n  Figure 5 ,  c o n s i s t s  of s i l t s t o n e  with seve ra l  v e r t i c a l  o r  n e a r l y  

v e r t i c a l  f r a c t u r e s  (between the  e l eva t ions  of 2567.7 and 2562.0 f e e t  

MSL) with ape r tu res  ranging from 1/8  t o  1/2 inch.  Their  a t t i t u d e  was 

d i f f i c u l t  t o  determine; however, a t  one loca t ion  a pre l iminary  t rend  

s t r i k i n g  N 20k0E was es t imated .  Minute seepage which s t a i n e d  t h e  s h a f t  

wal l  was observed from some of the f r a c t u r e s  as shown on P l a t e  1. 

The Rust ler-Salado Contact 

The zone i n  the  v i c i n i t y  of the  R u s t l e r / ~ a l a d o  con tac t  a t  an e l e v a t i o n  

of 2559.4 f e e t  MSL i s  represented by an anhydr i te  l aye r  with clayey s i l t  

s t r i n g e r s ,  a  4i- inch-thick c l a y  seam, s i l t s t o n e  with h a l i t e ,  and h a l i t i c  

s i l t s t o n e  grading i n t o  massive a rg i l l aceous  h a l i t e .  Contacts  e x h i b i t  

undulat ion up t o  about 0.75 foot i n  anpl i tude  over the  s h a f t  circum- 

ference .  The zone of h a l i t i c  s i l t s t o n e  between e l e v a t i o n s  of 2560 and 

2556 f e e t  MSL had been washed out during d r i l l i n g  of t h e  s h a f t  t o  a  

maximum r a d i a l  depth of about one foot beyond the  nominal s h a f t  wall  a s  

can be seen on P l a t e  1. 



Top of the  Salado Formation 

The top of t he  Salado Formation between e l e v a t i o n s  of 2559.4 and 2490.2 

f e e t  MSL i s  represen ted  by massive h a l i t e  t h a t  is  l o c a l l y  a rg i l l a ceous  

and i n t e r c a l a t e d  with s i l t s t o n e  l aye r s  (0.5 t o  8  f e e t  t h i c k )  and c l ay  

seams (up t o  0 . 5 i  foot  t h i c k ) .  One anhydri te  l aye r  6 inches t h i ck  with 

an underlying c l a y  seam was encountered a t  an e l e v a t i o n  of 2545 f e e t  

MSL. The c o n t a c t s  a re  q u i t e  regular  with minor undulat ion.  

S i l t s t o n e  and h a l i t i c  s i l t s t o n e  a r e  the predominant rock types i n  t he  

approximately 14-foot i n t e r v a l  below an e l e v a t i o n  of 2530 f e e t  MSL. A 

l a y e r  of massive sandy s i l t s t o n e  was observed between Elevat ions 2525 

and 2520 f e e t  MSL. It contained v e r t i c a l ,  h a l i t e - f i l l e d  f r a c t u r e s  with 

ape r tu re s  ranging up t o  one inch as  seen on P l a t e  2. It was d i f f i c u l t  

t o  p o s i t i v e l y  match ind iv idua l  f r a c t u r e s  because of t h e i r  v e r t i c a l i t y .  

However, two apparent f r a c t u r e  s e t s  could be i d e n t i f i e d  with the  fol-  

lowing s t r i k e s :  ( 1 )  E-W and (2)  N I O O  t o  3 0 ' ~ .  There was no. i n d i c a t i o n  

of seepage occur r ing  along any of these  f r a c t u r e s .  The s i l t s t o n e  grades 

downward i n t o  h a l i t i c  s i l t s t o n e  which averages about 2f f e e t  i n  

th ickness .  

The h a l i t e  l aye r  below t h i s  s i l t s t o n e  is very coa r se ly  c r y s t a l l i n e  and 

con ta in s  i r r e g u l a r  l enses  of s i l t s t o n e  up t o  18 inches i n  diameter .  

Below an e l e v a t i o n  of about 2513 f ee t  MSL, the  Salado Formation c o n s i s t s  

of massive h a l i t e  with t h r e e  interbedded s i l t s t o n e  l a y e r s  (0.5 t o  4  f e e t  

t h i c k )  and two c l ay  seams (3  t o  6 inches t h i c k ) .  

4.3 STATION ZONE GEOLOGY 

The r e s u l t s  of the mapping of the  112-foot-long s t a t i o n  zone between 

e l eva t ions  of 1327.4 and 1215.4 f e e t  MSL are  presented i n  Figure 6 as a  

d e t a i l e d  c i r c u m f e r e n t i a l  log a t  a  s ca l e  of 1  inch = 5 f e e t  showing indi- 

v idua l  l i t h o l o g i c a l  u n i t s ,  t h e i r  contac ts  and th icknesses ,  grab sample 

l o c a t i o n s ,  e t c  . 



~ e s c r i p t i o n s  of four grab samples a r e  presented  i n  Appendix C. Addi- 

t i o n a l  rock samples were obtained and t e s t e d  a t  a  l a t e r  t ime. The 

d e s c r i p t i o n s  of these  l a t e r  samples w i l l  be presented i n  the  r e p o r t  

e n t i t l e d  "Resul t s  of S i t e  Va l ida t ion  Experiments''  lack, e t  a l . ,  1983) .  

Se l ec t ed  photographs a r e  presented on P l a t e s  3  through 11. P l a t e s  3 

through 9  dep ic t  a  continuous s t r i p  along the  south wall  of t h e  s h a f t  

between e l e v a t i o n s  of 1289 and 1241 f e e t  MSL (about  48 f e e t  of t h e  hos t  

rock i n t e r v a l ;  about 31 f e e t  above and 17 f e e t  below the  recommended 

f a c i l i t y  f l o o r  a t  an e l e v a t i o n  of 1258.4 f e e t  MSL). 

The rock i n  t h e  s t a t i o n  zone c o n s i s t s  of h a l i t e  with varying amounts of  

p o l y h a l i t e  and a r g i l l a c e o u s  m a t e r i a l  (F igure  6 ) .  No s t r u c t u r a l  discon- 

t i n u i t i e s ,  d i s s o l u t i o n  f e a t u r e s ,  o r  squeezing of c l a y  seams were v i s i b l e  

i n  the  mapped i n t e r v a l .  

Of p a r t i c u l a r  i n t e r e s t  during the  mapping was t h e  loca t ion  and n a t u r e  of 

MB 139 and t h e  presence of any c l a y  seams o r  p a r t i n g s .  A s  shown i n  

F igure  6  and P l a t e s  8 and 10,  MB 139 is approximately 2  t o  3.4 f e e t  

t h i c k  and i s  p r i n c i p a l l y  composed of anhydr i t e  with minor amounts of  

p o l y h a l i t e  t h a t  occur i n  s t r i n g e r s  and t h i n  beds,  p a r t i c u l a r l y  i n  t h e  

upper p o r t i o n  of the  bed. The upper con tac t  of MB 139 i s  undulatory and 

occurs  between the  e l eva t ions  of 1251.7 and 1253.9 f e e t  MSL. This  

undulatory con tac t  (with an amplitude of 1.6 f e e t  around the  s h a f t )  i s  

be l i eved  t o  be the  r e s u l t  of syndepos i t i ona l  processes ,  such as  d i f f e r -  

e n t i a l  compaction of s o f t  sediments and/or  growth of "swallow-tail" 

gypsum c r y s t a l s  ( p l a t e  10) .  The absence of d i sp l aced  s t r a t i g r a p h i c  

c o n t a c t s  impl ies  a  nontec tonic  o r i g i n  t o  t h e  undulatory top of MB 139. 

More d e t a i l e d  d iscuss ion  on MB 139 i s  presented  i n  TME 3179 ( ~ a r o l i m e k ,  

e t  a l . ,  1983).  

Clay seams and/or  pa r t i ngs  were mapped a t  approximate e l e v a t i o n s  of 

1326, 1317 (d iscont inuous  p a r t i n g ) ,  1311, 1310 (d iscont inuous  p a r t i n g ) ,  



TME 3178 

1303, 1297, 1287, 1280, 1251, 1242, and 1223 f e e t  MSL. Within the  s ta -  

t i o n  zone, the  g r e a t e s t  th ickness  f r e e  of c l ay  seams o r  par t ings  and 

anhydr i te  occurs  between the  e l eva t ions  of 1280 and 1255 f e e t  MSL. 

The s t r a t i g r a p h y  i n  the  recommended sha f t  s t a t i o n  between the ~ r e l i -  

minary depths  of 2,132 and 2,149 f e e t  (corresponding t o  e l eva t ions  of 

1275.4 and 1258.4 f e e t  MSL, r e spec t ive ly )  c o n s i s t s  of h a l i t e  conta in ing  

vary ing  amounts of d i spersed  p o l y h a l i t e  and a rg i l l aceous  m a t e r i a l  

(F igu re  6 and P l a t e  1 1 ~ ) .  Below the  recommended f loo r  of the  f a c i l i t y  

is a  p o l y h a l i t i c  h a l i t e  t h a t  con ta in s  s t r i n g e r s  and th in  beds of pure 

p o l y h a l i t e  near  i t s  base.  The recommended f l o o r  was approximately 3.6 

t o  5.0 f e e t  above MB 139 and was located i n  a rg i l l a ceous  h a l i t e  t h a t  

decreases  i n  a r g i l l a c e o u s  content  towards the  top of the  bed. The 

a r g i l l a c e o u s  h a l i t e  extends f o r  approximately 6-1/2 t o  7  f e e t  above the  

recommended f loo r  t o  an e l e v a t i o n  of 1265 f e e t  MSL. The a rg i l l aceous  

h a l i t e  i s  o v e r l a i n  by a  2-112-foot-thick bed of c l e a r  h a l i t e .  having 

t r a c e  amounts of p o l y h a l i t e  and a rg i l l aceous  m a t e r i a l  t o  an e l eva t ion  of 

1267 f e e t  MSL, approximately 9 f e e t  above the  recommended f loo r .  This ,  

i n  t u r n ,  grades upwards t o  a  3-112-foot-thick bed of h a l i t e  containing 

more a rg i l l a ceous  m a t e r i a l  than the  underlying bed. The upper pa r t  of 

t h e  s t a t i o n  from an e l e v a t i o n  of about 1271 f e e t  MSL t o  the recommended 

roof e l e v a t i o n  a t  1275 f e e t  MSL conta ins  c l e a r  h a l i t e  with t r a c e  amounts 

of p o l y h a l i t e  and a rg i l l aceous  ma te r i a l .  This u n i t  extends t o  an eleva- 

t i o n  of 1277 f e e t  MSL, approximately 2 f e e t  above the roof where t h e r e  

i s  a  g rada t iona l  con tac t  with a rg i l l a ceous  h a l i t e .  The upper l i m i t  of 

the  a rg i l l a ceous  h a l i t e  i s  a  1/8*-inch-thick c l a y  pa r t i ng  a t  the  base of 

anhydr i t e  llbrl(l) a t  an e l e v a t i o n  of about 1280.8 f ee t  MSL. Anhydrite 

"b" i s  3& inches t h i c k  and i s  separated by about a  7-foot-thick layer  of 

c l e a r  h a l i t e  (mott led with 1/8*-inch-thick anhydr i te  pa r t i ngs )  from 

( l )Anhydr i f e  "b" was not i d e n t i f i e d  during the  logging of the core  from 
ERDA-9 and the re fo re  was not included i n  t he  "reference s t r a t i g r aphy"  
f o r  the WIPP f a c i l i t y  design.  It was i d e n t i f i e d  t he re  l a t e r  ( a f t e r  
explora tory  s h a f t  mapping) according t o  i t s  s igna tu re  on geophysic a1 
l ogs .  
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anhydr i te  "a." Anhydrite "a" is  9i inches t h i c k  and has a  bottom eleva-  

t i o n  of about 1287.7 f e e t  MSL. Anhydrite "a" is  a l s o  under la in  by a  

1 /8 i - inch- th ick  c l ay  p a r t i n g .  Both anhydr i t e s  a r e  c l e a r l y  v i s i b l e  on 

p l a t e  11A. Another very  t h i n ,  i n d i s t i n c t ,  and appa ren t ly  d i scon t inuous  

c l a y  p a r t i n g  was observed along t h e  south wall  about one foo t  below 

anhydr i t e  "a." 

The f i r s t  s i g n i f i c a n t l y  t h i c k  l a y e r  of a n h y d r i t e / p o l y h a l i t e  above the  

s t a t i o n  roof is  MB 136 with i t s  base a t  an e l e v a t i o n  of about 1374 f e e t  

MSL, about 99 f e e t  above the  recommended s t a t i o n  roof .  The th i ckness  of 

MB 136 as  encountered i n  t h e  exp lo ra to ry  s h a f t  is about 8.5 f e e t .  



5.0 SHAFT KEY DESIGN ADJUSTMENT AND 
INSTRUMENT LOCATIONS IN THE KEY 

BASED ON OBSERVED GEOLOGIC CONDITIONS 

The da ta  obtained during the geologic mapping of the key zone, as dis-  

cussed i n  Sect ion 4.2, were used i n  a  review and evaluation of the o r i -  

g i n a l  key design (Bechtel ,  1981) as shown i n  Figure 7A. The review was 

accomplished on Apri l  2, 1982 v i a  d iscuss ion  among the appropriate  

p ro jec t  p a r t i c i p a n t s  and r e su l t ed  i n  an adjustment/modification of the 

s h a f t  key design and loca t ion  of instrumentat ion i n  the key zone t o  

match t h e  geologic condi t ions  encountered (schematical ly shown i n  

Figure 7 ~ ) .  The revised loca t ion  of the  sha f t  key components and key 

modif ica t ion  are  shown i n  Figure 7C. 

5 .1 SHAFT KEX COMPONENTS 

The o r i g i n a l  design of the sha f t  key was based on conditions encountered 

i n  D r i l l h o l e s  B-25 and ERDA-9 and contained the  following p r inc ipa l  com- 

ponent s  ( from top t o  bottom) : 

S t e e l  r ing  ( four  f e e t  i n  he ight )  connecting the 
e x i s t i n g  sha f t  l i n e r  with the  key, with grout ing 
behind. 

Upper chemical s e a l .  

Drain t rench.  

Lower chemical s e a l .  

Water r ing .  

S k i r t .  

The t o t a l  height  of the o r i g i n a l  design of the  key s t ruc tu re  was 

55.75 f e e t  (key, 32.75 fee t  and s k i r t ,  23 f e e t ) .  

The geotechnical  instrumentat ion t o  be i n s t a l l e d ,  as indicated on the  

o r i g i n a l  design (Bechtel ,  19801, consis ted o f :  



. 2 l e v e l s  of s t r a i n  gages. 
1 l e v e l  of pressure  c e l l s .  
1 l eve l  of piezometers.  

5.2 DESIGN ADJUSTMENT AM) MODIFICATION 

I n  the  f i n a l  v e r t i c a l  design adjustment,  the s h a f t  key components a re  

compatible with the  encountered/observed geologic cond i t ions .  The upper 

chemical s e a l  was placed next t o  the  a rea  where some minor washout had 

occurred a t  t he  ~ u s t l e r / S a l a d o  contac t .  Its purpose is  t o  prevent seep- 

ing water from coming i n t o  contac t  with the  s a l t .  The d r a i n  t rench  was 

s e t  next t o  the  lowest observable p o t e n t i a l  seepage a t  the  c l a y  seam a t  

an e l e v a t i o n  of 2552 f e e t  MSL. The lower chemical s e a l  was placed next 

t o  the  lowest anhydr i t e l c l ay  seam a t  an e l e v a t i o n  of 2544 f e e t  MSL. The 

water r ing  with a  base widened t o  th ree  f e e t ,  two inches was s e t  a t  t he  

h a l i t e / s i l t s t o n e  contac t  a t  an e l eva t ion  of 2530 f e e t  MSL, extending t h e  

t o t a l  key he ight  t o  37.55 f e e t .  The 23-foot-long key s k i r t  was el imi-  

nated because of the observed sound rock cond i t ion  of t he  s t r a t a  below 

t h e  base of t he  key. This zone c o n s i s t s  of 24 f e e t  of s i l t s t o n e  with 

only two beds of a r g i l l a c e o u s  h a l i t e  (1.6 and 4.0 f e e t  t h i c k ) .  A 6- 

foot-high rock-bolted wire mesh sec t ion  below t h e  base of the  key was 

recommended as an a l t e r n a t i v e  t o  the s k i r t .  

5.3 INSTRUMJ3NT LOCATION I N  THE SHAFT KEY 

Based on the  r e s u l t s  of the  geologic mapping and the  f i e l d  adjustments 

and modif ica t ion  t o  the  key, prel iminary ins t rumenta t ion  loca t ions  i n  

t h e  s h a f t  key were e s t a b l i s h e d .  F ina l  ins t rumenta t ion  loca t ions  were 

determined i n  the  f i e l d  j u s t  p r i o r  t o  the  i n s t a l l a t  In based upon a  de- 

t a i l e d  observat ion and eva lua t ion  of the  rock a t  each p a r t i c u l a r  loca- 

t i o n  a f t e r  the excavat ion.  I n  the  prel iminary s e l e c t i o n  of t he  in s t ru -  

ment loca t  i o n s ,  t he  o r i g i n a l  minimum setbacks from i r r e g u l a r  concrete  

sec t ions  and separa t ion  of instruments  ( t h r e e  f e e t ,  t h r e e  inches and two 

f e e t ,  zero inches ,  r e s p e c t i v e l y )  could not be maintained due t o  the  

design adjustment.  A s e c t i o n  of uniform concre te  with a  length (he igh t )  

of 11 f e e t ,  9 inches as i n  the  o r i g i n a l  design was no longer a v a i l a b l e .  

After  considering var ious  a l t e r n a t i v e s ,  the  dec i s ion  was made t h a t  
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pre l iminary  loca t ions  of the  instruments (one s e t  of s t r a i n  gages and 

the  pressure c e l l s )  would be ~ o s s i b l e  i n  the a v a i l a b l e  seven-foot uni- 

form s e c t i o n  (he igh t )  between the  d r a i n  trench and lower chemical s e a l .  

The second s e t  of s t r a i n  gages was located above the  d ra in  t rench.  The 

instrument  l oca t ions  shown i n  Figure 7C represent  the  as-bui l t  condi- 

t i o n s .  A summary of t he  bas ic  d a t a  on the  instruments  i s  provided i n  

Table 5. 





6.0 FACILITY INTERVAL SELECTION 

F a c i l i t y  i n t e r v a l  s e l e c t i o n  fol lowing the  s t a t i o n  zone mapping repre- 

sented the  culminat ion of a  several-year-long process  i n  the development 

of var ious  f a c i l i t y  concepts  ( s i n g l e  o r  m u l t i p l e  l e v e l ) ,  a l t e r n a t i v e s ,  

and c r i t e r i a  fo r  op t imiza t ion  of t he  f a c i l i t y  l e v e l .  

Pre l iminary  eva lua t ion  of the  s u i t a b i l i t y  of the proposed f a c i l i t y  

i n t e r v a l  r e l a t i v e  t o  t he  geologic  condi t ions  encountered i n  the  explor- 

a t o r y  s h a f t  w a s  made concu r r en t ly  with the  geologic  mapping conducted i n  

Apr i l  and May 1982. 

The f i n a l  s e l e c t i o n  was made a f t e r  severa l  meetings of the  appropr ia te  

p ro j ec t  p a r t i c i p a n t s  a t  the  s i t e  and i n  Carlsbad during which the  char- 

a c t e r i s t i c s  of t he  proposed i n t e r v a l  were eva lua ted  i n  terms of t h e i r  

a b i l i t y  t o  s a t i s f y  t he  s e l e c t i o n  c r i t e r i a .  A d e s c r i p t i o n  of t he  selec-  

t i o n  c r i t e r i a ,  the s e l e c t i o n  process ,  and t h e  conformance of the  

s e l ec t ed  f a c i l i t y  i n t e r v a l  t o  the  s e l e c t i o n  c r i t e r i a  follows. 

6 .1  SELECTION CRITERIA 

The c r i t e r i a  f o r  s e l e c t i o n  of t he  f a c i l i t y  i n t e r v a l  were f i r s t  defined 

i n  1979 (Appendix F, Attachment ~ 1 1 ) .  ( I )  The following i s  a  l i s t  of t he  

c r i t e r i a  used fo r  t h e  f i n a l  s e l e c t i o n  of t he  f a c i l i t y  i n t e r v a l  (Appendix 

F, Attachment ~ 1 3 1 ,  with d i f f e r e n c e s  from t h e  o r i g i n a l  c r i t e r i a  indi-  

ca t ed  where appropr ia te .  The c r i t e r i a  were: 

1 .  The rock comprising the  f a c i l i t y  i n t e r v a l  must 
con ta in  no s i g n i f i c a n t  d i s s o l u t i o n  f ea tu re s ,  
f a u l t s ,  and f r a c t u r e s .  I f  any such f ea tu re s  a r e  
noted,  a  d e t a i l e d  i n v e s t i g a t i o n  of those fea- 
t u r e s  must be conducted. (This  c r i t e r i o n  was 
not e x p l i c i t l y  s t a t e d  i n  the  set of c r i t e r i a  
defined i n  1979 .) 

( ' ) n e  f i r s t  c r i t e r i a  were based on the two-level f a c i l i t y  design 
concept (CH and RH l e v e l s )  and d i f f e r e n t  room s i z e s  being considered 
a t  t h a t  time. The i n i t i a l  c r i t e r i a  have been l a t e r  modified t o  s u i t  
the  changed WIPP f a c i l i t y  concept.  



2. There should be a  minimum four-foot thickness of 
h a l i t e  between t h e  top of MB 139 and the  f a c i l -  
i t y  f loo r .  The undulatory upper contac t  of MB 
139 s h a l l  be considered i n  s e l e c t i o n  of t h e  
f a c i l i t y  f loo r  l e v e l .  (The 1979 c r i t e r i a  
requi red  a  f ive-foot  th ickness  between the  ' 

f a c i l i t y  f l o o r  and the  next lower c l ay  seam o r  
pa r t ing  .) 

3.  There should be a  minimum 14-1/2-foot s ec t ion  of 
h a l i t e  f o r  cons t ruc t ion  of nominally 13-foot- 
h igh  rooms. Minor impur i t i e s ,  such as a rg i l -  
laceous h a l i t e  and p o l y h a l i t e ,  may be accept- 
a b l e . '  (The f a c i l i t y  design as  of 1979 ca l l ed  
f o r  12-foot-high rooms. ) 

4.  There should be a  minimum of f i v e  f e e t  of h a l i t e  
between the  f a c i l i t y  roof and t h e  next h igher  
c l a y  seam (def ined  a s  114-inch-thick o r  g r e a t e r )  
f o r  purposes of roof s t a b i l i t y .  (This  c r i t e r i o n  
was adjusted a t  the  s i t e  t o  a  f ive-  t o  ten-foot 
th ickness  a t  the v e r b a l  reques t  of SNL 
personnel.  

5 .  Horizons conta in ing  s u b s t a n t i a l  amounts of poly- 
h a l i t e  should be avoided. The minimum th ickness  
of  h a l i t e  defined i n  the  t h i r d  c r i t e r i o n  l i s t e d  
above was increased from 14-1/2 f e e t  t o  17 f e e t  
o r  more t o  accommodate t h e  17-foot-high explora- 
t o ry  s h a f t  s t a t i o n .  

Incons is tency  with any of t he  above c r i t e r i a  would not have n e c e s s a r i l y  

implied t h a t  the  horizon was unacceptable,  r a t h e r  t h a t  such a  cond i t ion  

and i t s  impact would r equ i re  f u r t h e r  d e t a i l e d  inves t iga t ion  and adequate 

engineered mi t iga t ing  measures. 

6.2 SELECTION PROCESS 

The s e l e c t i o n  of the  WIPP f a c i l i t y  i n t e r v a l  received c a r e f u l  considera-  

t i o n  i n  the  e a r l y  design s t ages ,  i n  p a r t i c u l a r  i n  1979 as ind ica t ed  i n  

Appendix F. Thorough reviews and eva lua t ions  of ava i l ab le  d a t a ,  mainly 

core  and core  photographs from D r i l l h o l e  ERDA-9, led t o  the  i d e n t i f i c a -  

t i o n  of seven p o t e n t i a l  a l t e r n a t i v e s  f o r  t he  f a c i l i t y  l eve l  as  document- 

ed i n  Appendix F, Attachment F/2, the  base of which i s  a  po r t ion  of t h e  

ERDA-9 log. This attachment a l s o  i n d i c a t e s  the  "rank of a c c e p t a b i l i t y  
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preference  by Sandia" fo r  i nd iv idua l  a l t e r n a t i v e s .  The opt ions  were 

ranked according t o  t h e i r  s u i t a b i l i t y  i n  terms of waste containment,  

cos t  t o  cons t ruc t  , p o t e n t i a l  mining problems, e t c  . , as follows: 

Ranks 1 and 2  were given t o  i n t e r v a l s  above 
MB 139, 

Ranks 3  through 5 t o  i n t e r v a l s  between MB 139 and 
MB 140, and 

Rank 6  t o  an i n t e r v a l  below MB 140. 

An add i t i ona l  p o t e n t i a l  i n t e r v a l  was i d e n t i f i e d  below the Cowden 

anhydr i t e .  This ranking was developed and accepted by a l l  p a r t i c i p a n t s  

( r e p r e s e n t a t i v e s  of DOE, TSC, SNL, USGS, and Bechtel) i n  the d iscuss ions  

on t h e  f a c i l i t y  i n t e r v a l  s e l e c t i o n .  

The explora tory  sha f t  was cons t ruc ted  t o  a  depth of approximately 2,300 

f e e t  (about 68 f ee t  below MB 1401, thereby maintaining v i a b i l i t y  of a l l  

s i x  ranked a l t e r n a t i v e s .  The i n t e r v a l  s e l e c t i o n  process and c r i t e r i a  

and the  ERDA-9 core were reviewed p r i o r  t o  and i n  conjunct ion with t h e  

geologic  mapping of the explora tory  s h a f t .  The loca t ion  of the  f a c i l i t y  

w i th in  the  s t r a t i g raphy  which bes t  s a t i s f i e d  the s e l e c t i o n  c r i t e r i a  was 

chosen a f t e r  t abu la t ion  of the geologic  da t a  and preparat ion of a  log 

showing the  d e t a i l e d  s t r a t i g r a p h y  i n  the  prefer red  i n t e r v a l .  Conform- 

ance of the se lec ted  i n t e r v a l  t o  the s e l e c t i o n  c r i t e r i a  is discussed i n  

Sec t ion  6.3. 

A t e n t a t i v e  l eve l  fo r  the  f a c i l i t y  f l oo r  a t  a  prel iminary depth of 2,149 

f e e t  ( e l eva t ion  of 1258.4 f e e t  MSL) was se l ec t ed  during a  s h a f t  inspec- 

t i o n  conducted on May 1 and 2,  1982 following the eva lua t ion  of the 

geologic  mapping r e s u l t s  ( t h e  personnel involved are  l i s t e d  i n  Table 2 ,  

Sec t ion  E). The f loo r  and roof l eve l s  of the s t a t i o n  were marked on the 

s h a f t  wa l l ,  and the geology of the f a c i l i t y  i n t e r v a l  was documented 

f u r t h e r  with co lor  video tapes  and s t i l l  photographs (Sect ion 3.2.3). 

Se lec ted  photographs a re  presented on P la t e s  5 through 7 .  



The prel iminary recommendat i on  fo r  the  proposed f a c i l i t y  i n t e r v a l  depth 

was confirmed through f u r t h e r  t echn ica l  d i scuss ions  among the p r o j e c t  

p a r t i c i p a n t s  (DOE, TSC, Bechtel ,  and SNL) i n  a  meeting he ld  a t  the  WIPP 

o f f i c e  i n  Carlsbad on May 2 ,  1982. A t  the  conclus ion  of t h e  meeting, a  

f i n a l  recommendation f o r  the f a c i l i t y  i n t e r v a l  was made by the  geotech- 

n i c a l  t a s k  manager t o  DOE. The recommendation was accepted.  The meet- 

ing and inspec t ion  p a r t i c i p a n t s  a r e  l i s t e d  i n  Table 2 ,  Sec t ion  F. 

The d i scuss ion  during the meeting concentrated on: 

Mapped/observed geologic f e a t u r e s  a s  summarized 
i n  Figure 6. 

Other p o t e n t i a l  f a c i l i t y  i n t e r v a l s  w i th in  the  
l i m i t s  of the  sha f t  depth. The conclus ion  was 
made t h a t  the recommended i n t e r v a l  r e p r e s e n t s  t he  
b e s t  l oca t ion  between MB 136 and the  lower l i m i t  
of d e t a i l e d  mapping (Elevat ion  1215 f e e t  MSL, 
i. e  . , about 37 f ee t  below MB 139 . 
Presence of a r ~ i l l a c e o u s  h a l i t e  m a t e r i a l  and i t s  
p o t e n t i a l  impact. Argi l laceous content  may in- 
c rease  the  r a t e  of mining but may a l s o  r e s u l t  i n  - 
more r ap id  creep  c losu re  and/or s loughing.  How- 
ever ,  the  a rg i l l aceous  h a l i t e  i s  present  near  t h e  
f l o o r  and does not occur i n  the  roo f .  I n  an 
o v e r a l l  sense, the conclusion was made t h a t  t he  
a r g i l l a c e o u s  content  does not r ep resen t  a  
s i g n i f i c a n t  concern. 

Geotechnical s ign i f i cance  of MB 139 and over ly ing  
1 
s t r a t a  sepa ra t ing  these two rock u n i t s  a r e  s u f f i -  
c i e n t l y  t h i c k  (about 27 f e e t )  and f r e e  of any 
adverse geologic f ea tu res  t o  l o c a t e  the  13-foot- 
high f a c i l i t y  i n t e r v a l  i n  it and keep the  f a c i l -  
i t y  adequately separated from both boundary 
l a y e r s .  Concerns were expressed with regard  t o  
the proximity of the 17-foot s t a t i o n  roof t o  t h e  
anhydr i te  "bW/clay seam which may r e q u i r e  ground 
con t ro l  measures. 

a Other technical /mining a spec t s ,  such as  loca t  i on  
of MB 139 and presence of p o l y h a l i t e .  Polyhal i -  
t i c  h a l i t e ,  which occurs  immediately above MB 139 
and below the  recommended f l o o r  l e v e l ,  may r e s u l t  
i n  a  more s t a b l e  f loo r  than t h a t  of purer  h a l i t e .  



Before the  conclusion of the  meeting, each p a r t i c i p a n t  was asked indiv i -  

dua l ly  t o  express h i s l h e r  t echn ica l  opinion on the s u i t a b i l i t y  of the 

recommended f a c i l i t y  depth. This r e su l t ed  i n  a  unanimous confirmation 

of the f a c i l i t y  f loo r  se l ec t ion  a t  the  prelimimary shaf t  depth of 2,149 

f e e t  ( e l eva t ion  of 1258.4 f e e t  MSL). This placed the f loo r  approximate- 

l y  3.6 t o  5.0 f ee t  above the  undulatory upper contact  of MB 139 (Figure 

6) and the roof of the 17-foot-high s t a t i o n  opening approximately 5 f e e t  

below the  nearest  c lay  pa r t ing  ( a t  t he  base of anhydri te  "b") a t  the  

sha f t  l o c a t  ion. 

The New Mexico Environment a1 Evaluation Group (EEG) was inv i ted  t o  

review the decis ion of the f a c i l i t y  horizon s e l e c t  ion and the technica l  

d a t a  forming i t s  bas is .  The EEG r ep resen ta t ive  joined the technica l  

meeting i n  Carlsbad on Sunday morning ( ~ a y  2 ,  1982) and reviewed the  

recommendation for  the f a c i l i t y  horizon s e l e c t i o n  and the technica l  

da ta .  The da ta  included the geologic mapping r e s u l t s ,  sha f t  condi t ions ,  

and the  video tape of the sha f t  s t a t i o n  zone. I n  addi t ion ,  he a l so  

v i s i t e d  the WIPP s i t e  and examined the sha f t  geology from e leva t ions  of 

1279 t o  1237 f ee t  MSL where f u r t h e r  d iscuss ions  were held with the per- 

sonnel l i s t e d  i n  Table 2,  Sect ion G,  concerning the recommended f a c i l i t y  

i n t e r v a l  and the geologic condi t ions .  Following the s i t e  v i s i t  and 

technica l  discussions,  a l l  p a r t i c i p a n t s  expressed t h e i r  s a t i s f a c t i o n  

with the  f indings and conclusions. 

6.3 CONFORMANCE OF SELECTED INTERVAL TO CRITERIA 

Subsequent t o  the geologic mapping and ensuing d iscuss ions ,  the follow- 

ing observat ions were made and conclusions reached regarding conformance 

of the se lec ted  f a c i l i t y  i n t e r v a l  t o  the s e l e c t i o n  c r i t e r i a ,  as l i s t e d  

i n  Sec t ion  6.1: 

Cr i t e r ion  No. 1: 

Faul t s  and f r ac tu res  were not observed in  the f a c i l -  
i t y  in t e rva l  and no f ea tu res  known t o  be due t o  
d i s so lu t ion  were observed. 
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C r i t e r i o n  Nos. 2, 3 ,  and 4:  

There i s  a  14-112-foot-thick sec t ion  of h a l i t e ,  con- 
t a i n i n g  minor amount s of a rg i l l aceous  m a t e r i a l  and 
p o l y h a l i t e ,  separa ted  from MB 139 by a t  l e a s t  a  4- 
foot  i n t e r v a l  and from the  nea res t  over ly ing  c l ay  
seam by a t  l e a s t  a  5-foot i n t e r v a l .  The s e l e c t e d  
h a l i t e  s ec t  i on  is  adequate fo r  cons t ruc t  i on  of the  
13-foot-high t e s t  rooms and the 8- t o  12-foot-high 
access  d r i f t s .  The 17-foot-high exp lo ra to ry  s h a f t  
s t a t  ion can a l so  be constructed approximately 3-1 I2  
t o  5 f e e t  above MB 139 and with approximately 5 f e e t  
of h a l i t e  between the roof and the  n e a r e s t  c l a y  
seam. Uncer ta in ty  i n  the  th ickness  of t h e  s e c t i o n  
below the  f l o o r  is  due t o  the  undulat ion of t h e  
upper su r face  of MB 139. 

C r i t e r i o n  No. 5:  

The e n t i r e  h a l i t e  s e c t i o n  se l ec t ed  as  the  f a c i l i t y  
i n t e r v a l  has very  l i t t l e  p o l y h a l i t e  ( l e s s  than f i v e  
percent )  . 
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7.0 SELECTION OF THE INSTRUMENT LOCATIONS IN THE SHAFT 
BETWEEN THE KEY AND STATION ZONES 

Instrumentation in the unlined portion of the exploratory shaft 

(Bechtel, 1980) consists of three levels of multi-position extensometers 

(total of nine extensometers; three at each level) and six radial con- 

vergence points. Following the review of the actual geologic conditions 

in the shaft, the recommendation was made to modify the depth of the 

instruments from those shown in the contract drawings to correspond more 

closely to the design requirements established for instrument location. 

The design requirements, location selection process, and conformance of 

the selected locations with the design requirements are discussed in the 

£01 lowing sect ions. 

7.1 DESIGN REQUIREMENTS 

The design requirements established for instrument location were de- 

veloped through the interaction of personnel from DOE, SNL, Bechtel, and 

TSC. The following considerat ions were identified for the selection of 

instrument locat ions : 

All instruments except one set of radial conver- 
gence pins should be located in competent halite. 

No interbeds such as clay or anhydrite seams or 
partings should be located nearby; if possible, 
the location should be a minimum of two shaft 
radii (12 feet) from any interbed. 

The instruments should be in close proximity to 
the actual excavation for LTC' s and preliminary 
instrumentation depths as shown on the contract 
drawings. 

Optimum spacing of the instruments should be ob- 
tained in the unlined portion of the shaft to 
evaluate changes in the deformation of the shaft 
with depth. If possible, the instruments should 
be located near the upper, middle, and lower por- 
tion of the salt section overlying the facility 
interval. 



7.2 SELECTION PROCESS 

The process of selecting the instrument locations relied upon: (1) the 

criteria (design requirements) for establishing instrumentation levels, 

(2) the instrumentation depths as shown on the contract drawings and 

specificat ions (~echtel, 19801, and (3)  the preliminary stratigraphic 

column of the exploratory shaft from elevations of 2567.7 to 1207.4 feet 

MSL. The final version of the stratigraphic column is provided in 

Figure 4, discussion of the geology of this zone is provided in Section 

4.1, and a summary of data on instrumentation is presented in Table 5 .  

The depths from the design drawings were used as a guide for general 

spacing of the instruments. The stratigraphic column was examined for 

several alternative locations in the vicinity of those depths and the 

locations which best fit the design requirements were recommended for 

instrument installation. After an agreement on these recommended depths 

was reached by discussion among participating organizations (DOE, TSC, 

Bechtel, SNL), the depths were used to identify each selected strata in 

the shaft. The midpoints between the top and bottom contacts of the 

strata were determined and marked in the shaft. The instruments were 

installed near these midpoints with only small changes to avoid minor 

variations within the strata. 

7.3 CONFORMANCE OF THE SELECTED LOCATIONS WITH THE DESIGN REQUIREMENTS 

Table 5 provides the preliminary depths from the design drawings and the 

actual installed depths (GFDR No. 6, 1983) for the three extensometer 

locations and the six radial convergence points. (I) Figure 4 provides 

the locations of the instruments within the stratigraphic column. The 

following sections discuss the geologic location of these instruments 

and the conformance of the installed locations with the design 

requirements . 

o r  completeness, Table 5 lists data on all geotechnical instruments 
in the exploratory shaft. 
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7.3.1 Extensometer ~ o c a t i o n s  

I n  o rde r  t o  avoid any p o t e n t i a l  geomechanical in f luences  from in te rbeds  

such a s  c l ay ,  anhydr i te ,  and po lyha l i t e ,  t h e  recommendation was made 

t h a t  t h e  t h r e e  main instrument l e v e l s  be lowered t o  1,073 f e e t  (from 915 

f e e t ) ,  t o  1,564 f e e t  ' (  £ran 1,491 f e e t ) ,  and t o  2,057 f e e t  ( £ran 2,043 

f e e t ) .  A s  s t a t e d  i n  the  design requirements,  t he  instruments were, i f  

pos s ib l e ,  t o  be a  minimum of two s h a f t  r a d i i  (12 f e e t )  £ran any s i g n i f i -  

c an t  i n t e rbed ;  however, the  i n t e r c a l a t e d  n a t u r e  of the  geology precluded 

f i nd ing  a  continuous 24-foot s ec t i on  of c lean  h a l i t e .  This was par t icu-  

l a r l y  t r u e  i n  t he  upper po r t i on  of the  s a l t  s e c t i o n  where t he re  was a  

r e l a t i v e l y  s i g n i f i c a n t  amount of v a r i a t i o n  i n  the  l i t ho logy  of the  beds. 

The l o c a t i o n s  of t he  extensometers a f t e r  i n s t a l l a t i o n  i n  t he  s h a f t  a r e  

shown on the  s t r a t i g r a p h i c  column provided i n  Figure 4  and the  f i n a l  

dep ths  and e l e v a t i o n s  a r e  provided i n  Table 5 .  The upper extensometer 

was i n s t a l l e d  a t  an e l e v a t i o n  of 2336.6 f e e t  MSL i n  the cen t e r  of a  

14.5-foot-thick bed of h a l i t e  conta in ing  t r a c e  moun t s  of po lyha l i t e .  

Immediately above and below the  h a l i t e  bed a r e  t h i n  beds ( fou r  and e i g h t  

inches ,  r e s p e c t i v e l y )  of po lyha l i t e .  This instrument loca t ion  was moved 

down 158 v e r t i c a l  f e e t  f r m  the  design prel iminary depth of 915 f e e t  t o  

t h e  i n s t a l l e d  depth of 1,073 f e e t .  This l a rge  move was required t o  

p o s i t i o n  the  extensometer i n  a  t h i c k ,  competent h a l i t e  which does not  

e x i s t  i n  the  upper por t ion  of the s h a f t .  The middle extensometer was 

i n s t a l l e d  a t  an e l eva t ion  of 1843.9 f e e t  MSL i n  a  14-foot-thick h a l i t e  

bed. D i r e c t l y  over ly ing  the h a l i t e  bed i s  a  bed of a rg i l l a ceous  h a l i t e .  

Underlying the  h a l i t e  bed i s  a  112-inch c l ay  sem which i s  again under- 

l a i n  by h a l i t e .  The lower extensometer was i n s t a l l e d  a t  an e l eva t ion  of 

1351.4 f e e t  MSL i n  a  9-foot-thick h a l i t e  bed t h a t  grades above and below 

i n t o  a rg i l l a ceous  h a l i t e .  

7.3.2 Radial Convergence Point  Locations 

Three of the  r a d i a l  convergence po in t s  were recommended t o  be a t  the  

main instrument  l e v e l s  a t  e l eva t ions  of 2336.6, 1843.9, and 1351.4 f e e t  

MSL. Two of t h e  remaining t h r e e  were t o  be s i t u a t e d  i n  h a l i t e  a t  two 
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in t e rmed ia t e  levels--1,275 and 1,815 f e e t .  The l a s t  was t o  be located 

i n  a r g i l l a c e o u s  h a l i t e  conta in ing  t r a c e  amounts of p o l y h a l i t e  a t  940 

f e e t .  The depths of the  instruments  a f t e r  i n s t a l l a t i o n  (Table 5) a re  

s l i g h t l y  d i f f e r e n t  from the recommended depths because changes were made 

dur ing  i n s t a l l a t i o n  t o  provide a  b e t t e r  f i t  t o  the  des ign  requirements ,  

i . e . ,  a  l oca t ion  was adjusted t o  cen te r  t he  instruments  more a c c u r a t e l y  

wi th in  t h e  h a l i t e  beds. 
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TABLE 1 

ABRIDGED CONSTRUCTION HISTORY 
OF THE EXPLORATORY SHAFT 

Location: Eddy County, New Mexico 
T22S, R31E, Sec. 20 
New Mexico Grid Coordinates : 
N499687.23 
E666894.89 

Eleva t ion :  Ground Surface 3410.5 f t  MSL 

D r i l l i n g  Contractors-Rig Types: Meredith D r i l l i n g  Company - Auger 
(11.0-93.4 f t )  
Challenger D r i l l i n g  Company - 
National  125 Jackni fe  Rotary 
(93.4-2298 f t )  

S i t e  Prepara t ion :  May 14, 1981 

Spudded: J u l y  4,  1981 

D r i l l i n g  Completed: December 20, 1981 

Casing: 180-inch, corrugated metal  pipe,  
ground sur face  t o  11 f e e t  

144-inch, 1" s t e e l  pipe,  ground 
su r f ace  t o  93.4 f e e t  

120-inch, 5/8" t o  1 112" s t e e l  
p ipe ,  ground sur face  t o  844 f e e t  

D r i l l  Hole: 142-inch uncased borehole f r m  844 
f e e t  t o  t o t a l  depth of 2298 f ee t  

Di rec t iona l  Survey Contractor :  Sperry-Sun (Gyroscopic Multishot 
Surveys) 

Horizontal  Displacement a t  2276 f e e t :  1.59 f t . ,  S 65" 02' W 

(Continued on page T-2) 

( " ~ 1 1  depths measured from ground sur f  ace .  

T- 1 
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TABLE 1 
(Continued) 

GEOPHYSICAL LOGGING 

Geophysical Logging Contractor: ~irdwelll~resser Atlas 

Log Type: 

Fluid Density 
Fluid Density 
Density 
Caliper (3-diameter/Aver.) 
Epithermal Neutron 
Gamma Ray 
Nuclear Cement Top Locator (NCTL) 
Nuclear Annulus Investigation Log 
Fluid Density 

Logginf l) 
Depth : Contractor: Date: - 

1200' to 550' 
750' to 20' 
2294' to 50' 
2294' to 50' 
2294' to 50' 
2300' to 0' 
827' to 0' 

(NAIL) 839' to 0' 
2250' to 2003' 

Dresser Atlas 
Birdwell 
Birdwell 
Birdwell 
Birdwell 
Birdwell 
Birdwell 
Birdwell 
Dresser Atlas 

SHAFT OUTFITTING 

Outfitting Contractor: Cementation West, 
Inc . 

Headframe Completed : March 9, 1982 

Hoist and Winches Completed: March 24, 1982 

Installation of Key Zone Instrumentation Completed: April 16, 1982 

Key Construction Completed : April 20, 1982 

Stat ion Excavation Completed : June 2, 1982 

Installation of Station Zone Instrumentation Completed : July 3, 1982 

Installation of Shaft Instrumentation Completed: July 9, 1982 

GEOLOGIC MAPPING 

Lead Organization for Geologic Mapping: TS~/~'Appolonia 

Other Participants in Geologic Mapping : Bechtel, SNL, 
~ ~ C / ~ r a v o ,  TsC/ 
Gibbs and Hill 

Detailed Geologic Mapping of the Key Zone Completed : March 31, 1982 

Reconnaissance Geologic Mapping of the Shaft Completed: May 2, 1982 

Detailed Geologic Mapping of the Station Zone Completed: May 2, 1982 

("~11 depths measured from ground surface. 
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TABLE 2 
LIST OF PARTICIPANTS IN VARIOUS PHASES OF THE 

GEOLOGICAL/GEOTECHNICAL ACTIVITIES IN THE EXPLORATORY SHAFT 

A. Individuals involved in reconnaissance of exploratory shaft key zone 
on March 30, 1982: 

F. Hensley, Photographer, SNL 
L. Jarolimek, Task Leader, D'Appolonia 
A. L. Moss, TSC-D'Appolonia 

B. Individuals involved in exploratory shaft key zone mapping on 
March 31, 1982: 

S. R. Black, D'Appolonia 
C. Buffkin, Gibbs and Hill 
T. Dillon, Shift Engineer, Dravo 
L. Jarolimek, Task Leader, D'Appolonia 
R. F. McKinney, D'Appolonia 
A. L. Moss, TSC-D'Appolonia 
D. Roberts, Bechtel 

C. Individuals involved in reconnaissance geologic mapping from 
April 26 to 30 and on May 2, 1982: 

S. R. Alcorn, TSC-D'Appolonia 
.S. R. Black, D'Appolonia 
L. Jarolimek, Task Leader, D'Appolonia 
L. Matthews, Bechtel 
R. I?. McKinney, D'Appolonia 
A. L. MOSS, TSC-D'Appolonia 

D. Individuals involved in mapping of the station zone between 
April 30 and May 2, 1982: 

S. R. Alcorn, TSC-D'Appolonia 
S. R. Black, D'Appolonia 
T. Dillon, Shift Engineer, Dravo 
L. Jarolimek, Task Leader, D'Appolonia 
A. K. Kuhn, D'Appolonia 
L. Mat thews, Bechtel 
R. F. McKinney, D'Appolonia 
A. L. Moss, TSC-D'Appolonia 
D. W. Powers, SNL 
J. K. Register, TSC-D'Appolonia 
D. K. Shukla, TSC Task Manager, D' Appolonia 

Continued on page T-4) 
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TABLE 2 
(Continued) 

E. I nd iv idua l s  involved i n  the  s h a f t  inspec t  i on  and f a c i l i t y  i n t e r v a l  
s e l e c t i o n  between 1 1 : O O  pm Saturday, May 1 and 2:00 am Sunday, 
May 2 ,  1982: 

F. Hensley, Photographer,  SNL 
G. L. Hohmann, TSC Technical  D i r e c t o r ,  Westinghouse 
L. Jarol imek,  Task Leader, D'Appolonia 
A. K. Kuhn, ~ ' A p p o l o n i a  
L. Matthews, Bechtel 
D. K. Shukla, TSC Task Manager, D'Appolonia 
J. S. Treadwell,  WE Engineering Manager 
R. Newton, S h i f t  Engineer,  Dravo 

F. Ind iv idua l s  p a r t i c i p a t i n g  i n  the  review meeting of t he  f a c i l i t y  
i n t e r v a l  s e l e c t i o n ,  i n  Carlsbad a t  8:00 am Sunday, May 2 ,  1982: 

S. R. Alcorn, TSC-D' Appolonia 
S. R. Black, D8Appolonia 
F. J. Gurney, TSC S i t e  Manager, Westinghouse 
F. Hensley, Photographer,  SNL 
G. L. Hohmann, TSC Technical  D i r e c t o r ,  Westinghouse 
L. Jarol imek,  Task Leader,  D'Appolonia 
W. F. Jebb, DOE S i t e  Manager 
A. K. Kuhn, D'Appolonia 
L. Matthews, Bechtel 
A. L. Moss, TSC-D8Appolonia 
D. W. Powers, SNL 
J. K. Regis te r ,  TSC-~'Appolonia 
D.  K. Shukla, TSC Task Manager, D'Appolonia 
J. S. Treadwell, DOE Engineering Manager 

G.  I nd iv idua l s  involved i n  f u r t h e r  review of the t echn ica l  d a t a ,  the 
f a c i l i t y  i n t e r v a l  s e l e c t i o n  dec i s ion ,  and the  s h a f t  geology by EEG 
r e p r e s e n t a t i v e  a t  12:OO p.m., Sunday, May 2 ,  1982: 

L. Chaturvedi,  EEG Representa t ive  
L. Jarolimek, Task Leader, D'Appolonia 
D.  W. Powers, SNL 
D.  K. Shukla, TSC Task Manager, D'Appolonia 
R. Newton, S h i f t  Engineer,  Dravo 



TABLE 3 

SUMMARY OF RELATION BETWEEN PRELIMINARY AND CORRECTED 
DEPTHS IN THE EXPLORATORY SHAFT 

PRELIMIN 
DEPTHS w( 2 

( f t )  

0  .o 

CORRECT1 PJ) FACTOR 
( f t )  

0  .o 

CORRECTE 
DEPTHS ?2) (4)  
( f t )  

( " ~ r e l i m i n a r ~  depths  correspond t o  t he  CWI approximate surveying 
performed during the  period March - May, 1982. The r e s u l t s  of t h i s  
survey were used during geologica l  mapping. 

( 2 ) ~ e p t h s  a r e  based on zero datum point  ( t o p  of f i r s t  bunton) a t  eleva- 
t i o n  of 3410.0 f t .  MSL. 

( 3 ) ~ o r r e c t i o n  f a c t o r s  a t  these depths were determined by comparison of 
CWI: e l e c t r o n i c  surveying of December 2,  1982 and TSC surveying of 
January 22, 1983 with the  prel iminary depths  of geologic logs.  

(4)The depths  wi th in  each i n t e r v a l  between the ind ica ted  prel iminary 
depths  have been cor rec ted  by i n t e r p o l a t i o n  of the  co r r ec t i on  f ac to r  
between the  endpoints  of the i n t e r v a l .  

( 5 ) ~ l e v a t i o n s  a r e  based on the  survey conducted by CWI on December 2 ,  
1982 (u s ing  e l e c t r o n i c  d i s t ance  meter L i e t z  RED-2) and referenced t o  
CWI bench mark No. CW-1 ( b r a s s  cap o u t s i d e  the  exploratory s h a f t )  a t  
e l e v a t i o n  3410.080 which was t i e d  t o  t he  e x i s t i n g  "North Base Line" 
t o  the  north of the  s i t e .  



TABLE 4 

SUMMARY OF SELECTED STRATIGRAPHIC INTERVALS 

STRATA/ CONTACT 

Ground Surface 

Top of F i r s t  Bunton 

~ u s t l e r / S a l a d o  

Upper ~ a l a d o / ~ c ~ u t  t 

Vaca T r i s t e  Sandstone Member (TOP) 

Vaca T r i s t e  Sandstone Member (Bottom) 

Union Anhydrite (Top) 

Union Anhydrite ( ~ o t t o m )  

Marker Bed 136 (Top) 

Marker Bed 136 (Bottom) 

Marker Bed 137 (TOP) 

Marker Bed 137 (Bottom) 

Marker Bed 138 (Top) 

Marker Bed 138 ( ~ o t t o m )  

Anhydrite "a" (TOP) 

Anhydrite "a" ( ~ o t t o m )  

Anhydr i t e  "b" (Top) 

Anhydrite "b" ( ~ o t t o r n )  

Marker Bed 139 (Top) 

Marker Bed 139 (Center)  

Marker Bed 139 ( ~ o t t o m )  

Marker Bed 140 (Top) 

Marker Bed 140 (Bottom) 

PRELIMINARY 
DEPTH 
( FEET) 

CORRECTED 
DEPTH 

( FEET) 

-0.5 

0 

850.6 

1345.6 

1348.7 

1350.4 

1535.8 

1539.8 

2027.4 

2035.9 

2051.6 

2052.3 

2098.4 

2098.7 

2121.6 

2122.3 

2128.9 

2129.2 

2156.3 

2157.7 

2159.1 

2222.6 

2231.6 

ELEVATION( ) 
( FEET MSL) 

( l ) ~ l e v a t i o n s  a re  based on the  survey conducted by CWI on December 2 ,  1982 
(us ing  e l e c t r o n i c  d i s t a n c e  meter L i e t z  RED-2) and referenced t o  CWI bench 
mark No. CW-1 (b ra s s  cap o u t s i d e  the  exp lo ra to ry  s h a f t )  a t  e l e v a t i o n  
3410.080 which was t i e d  t o  the e x i s t i n g  "North Base Line" t o  t h e  northi of 
t h e  s i t e .  
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TABLE 5 

INSTRUMENT LOCATIONS IN THE EXPLORATORY SHAFT 

 LEVEL^^' ON L L E D  

INSTRUMENT DESIGN DRAWINGS'~) LEVEL 2)P14) 'DE;THt5 )  ELEVATION'^) 
 TYPE(^) NUMBER ( f e e t )  ( f e e t )  ( f e e t )  ( f e e t  MSL) 
RC 1 s e t  300 296 295.6 3114.4 

1 s e t  
2 
1 s e t  
2 
2 
2 
1 s e t  
2 

454 
580 
584 

SHAFT 620 
LINER 691 

7 26 
730 
802 

RC 1 s e t  810 814 814 .O 2596 .O 
PE 2 842 850 850 .O 2560.0 
ZE 20 852 SHAFT 857 857 .5 (7)  2552 .5(7) 
ZE 20 857 KEY 862.4 862 .5(7)  2547 .5(7) 
WE 4 8 55 862.4 861 .5(7)  2548 .5(7) 
RC 1 s e t  915 940 940 .2 2469.8 
RC 1 s e t  2100 1073 1073.4 2336.6 
GE 3 915 1073 1073.4 2336.6 
RC 1 s e t  1250 1275 1276.5 2133.5 
RC 1 s e t  1600 1564 1566.1 1843.9 
GE 3 1491 SHAFT 1564 1566.1 1843.9 
RC 1 s e t  1800 1815 1616 .O 1594 .O 
RC 1 s e t  2043 2057 2058.6 1351.4 
GE 3 2043 2057 2058.6 1351.4 
( 1 ) 1ns t  rument Type : 

GE = Extensometer 
PE = Piezometer 
RC = Radial convergence po in t s  (each s e t  c o n s i s t s  of 4 RC points)  
WE = Earth pressure  c e l l  
ZE = S t r a i n  gage. 

( 2 ) 1 1 ~ e v e l "  r e f e r s  t o  approximate depth below zero datum point ( t o p  of f i r s t  
bunton). 

( 3 ) ~ e c h t e l  Drawing No. 37-X-005, Rev. 5 ,  dated October 3,  1980. 

( 4 ) ~ e o t e c h n i c a l  F ie ld  Data Report No. 6 ,  Sheets  5 and 6 of 287, dated 
January 17, 1983. 

( 5 ) " ~ e p t h s "  a r e  based on zero  datum point  ( top  of f i r s t  bunton) a t  e leva t ion  
of 3410.0 f ee t  MSL and correspond t o  the  "corrected" depths .  

( 6 ) " ~ l e v a t i o n s "  a r e  based on the survey conducted by CWI on December 2, 1982 
(us ing  e l e c t r o n i c  d i s t a n c e  meter L i e t z  RED-2) and referenced t o  CWI bench 
mark No. CW-1 ( b r a s s  cap ou t s ide  t he  explora tory  s h a f t )  a t  e l eva t ion  
3410.080 which was t i e d  t o  t he  e x i s t i n g  "North Base Line" t o  the north of 
t he  s i t e .  

( 7 ) ~ p p r o x i m a t e  depth and e l e v a t i o n ;  instruments  covered by concrete ,  hence, 
t h e i r  ~ o s i t i o n  could not be surveyed by EDM. 
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B U L K  D E N S I T Y  

G R A M S  / c c  

0 

G A M M A  R A Y  
E P I T H E R M A L  N E U T R O N  1 0 0 0  

A P l U  

2 0 0 0  3 0 0  

A P I U  

5 0  1 0 0  150 

v n 
M A R K E I  

B E D  

NOTES: 

1 .  GEOPHYSICAL LOGS I N  T H I S  FIGURE ARE D IRECT  COPIES OF 
ORIG INAL  LOGS PRODUCED BY BIRDWELL ON OCTOBER 2 6  AND 27, 
1 9 8 1 .  

2 .  PRELIMINARY DEPTHS FOR THE GEOPHYSICAL LOGS CORRESPOND 
TO THE DEPTHS RECORDED ON THE LOGS AND REFER TO THE 
GROUND SURFACE AT ELEVATION 3 4 1 0 . 5  FEET MSL AS THE DATUM 
POINT.  

3 .  FOR MORE DETAILED LITHOLOGY AND EXPLANATION OF GEOLOGIC 
SYMBOLS. SEE FIGURE 4. 

4. THE GEOLOGICAL LOG HAS BEEN ADJUSTED TO CORRESPOND AS 
CLOSELY AS POSSIBLE TO THE GEOPHYSICAL LOGS. 

5 .  PRELIMINARY DEPTHS FOR THE GEOLOGICAL LOG CORRESPOND TO 
THE CWI APPROXIMATE SURVEYING PERFORMED FROM MARCH TO 
MAY 1 9 8 2  AND REFER TO THE TOP OF F I R S T  BUNTON AT 
ELEVATION 3 4 1 0 . 0  FEET MSL AS THE ZERO DATUM POINT.  

6 .  CORRECTED DEPTHS WERE DETERMINED BY THE ADDIT ION OF A 
CORRECTION FACTOR TO THE PRELIMINARY DEPTHS OF THE 
GEOLOGICAL LOG I N  ACCORDANCE WITH TABLE 3 AND ALSO REFER 
TO THE TOP OF F I R S T  BUNTON AT ELEVATION 3 4 1 0 . 0  FEET MSL 
AS THE ZERO DATUM POINT .  

7. ELEVATIONS REFER TO THE BOTTOM OF CONCRETE (SHAFT KEY) 
AT ELEVATION 2 5 3 0 . 3 8  FEET MSL AND TO CWI BENCHMARK NO. 
82 -D  (BRASS CAP ON NORTHWEST CORNER OF UNDERGROUND POWER 
CENTER FOUNDATION) AT ELEVATION 1 2 5 9 . 5 9  FEET MSL. BOTH 
POINTS WERE T I E D  TO CWI BENCHMARK NO. CW-1 (BRASS CAP 
OUTSIDE THE EXPLORATORY SHAFT) AT ELEVATION 3 4 1 0 . 0 8 0  
FEET MSL. SEE APPENDIX C FOR FURTHER INFORMATION 
CONCERNING SURVEYING I N  THE EXPLORATORY SHAFT 
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ITE [H) .  COLORLESS 

GEOLOGIC UNIT SYMBOLS AND DESCRIPTIONS * 
A ARGILLACEOUS MATERIAL.  GENERALLY FOUNO AS AN I N T E R -  

GRANULAR ACCESSORY CONSTITUENT, L I G H T  GRAY (N7) TO 
MODERATE REDDISH-BROWN (10R 4/61.  S L I G H T L Y  MOIST TO 
MOIST,  TRACE TO SOME S I L T .  

I I W C  31 [U 

E X P L A N A T I O N  

R O C K  T Y P E  

NOTES 
Sl LTSTONE HALITE ANHYDRITE POLYHALITE 

1 )  ELEVATIONS REFER TO BOTTOM OF 
CONCRETE AT ELEVATION OF E l m  See note 4 
2530 .38  WHICH WAS T IED TO CWI 
BENCHMARK NO. CW-1 (BRASS CAP 
OUTSIDE THE EXPLORATORY SHAFT) 

ACCESSORY C O N S T I T U E N T S  
AT ELEVATION 3410.080 ON 
DECEMBER 2. 1982.  E S T I M A T E 0  PERCENTAGE OF ACCESSORY 

CONSTITUENTS INOICATEO AS FOLLOWS 

2 )  DEPTHS ARE RELATED TO THE TOP TRACE SOME ABUNDANT 
OF FIRST BUNTON AT ELEVATION 
3410.0 FT n s L .  Arg~l laceous m m a  -- 

3 )  PRELIMINARY DEPTHS WERE 
CORRECTED BY THE ADDITION OF A Ha l~ t !c  
CORRECTION FACTOR I N  ACCOR- 
DANCE WITH TABLE 3 .  

onhydr l t~c  
4 )  STANDARD GEOLOGIC SYMBOL I S  

NOT USED I N  ORDER TO ENHANCE 
THE CLARITY OF THE LOG COLUMN. P o l y h a l ~ t ~ c  m m  

X X X  

Sandy 0 
L A M I N A R  F E A T U R E S  

SEAM >1/4 Between PARTING 1/4- BREAK <1/16 D l s c o N T l N u o u s  PARTINGS 
thnck 1/16 thick thmk AND BREAKS 

H O B  El 
STRINGERS 

Halite Anhydr l le  Po lyho l l te  

1 F{ 

C O N T A C T S  

GRADATIONAL DIFFUSE W I q  
l I d e n t l f ~ o b l e  l l d e n t ~ f ~ o b l e  I I d e n t l f ~ a b l e  

xlnthln 0 0 5  fea t )  w ~ t h l n  0 0 5  lo 0 2  loe l )  w ~ t h ~ n  0 2 t o  0 51001) 

F R A C T U R E S  
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EXS-6 

R O C K  S A M P L E  L O C A T I O N  AND N U M B E R  

A I N S T R U M E N T  L O C A T I O N  

F I G U R E  4 

S H E E T  I O F  3 
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WASTE ISOLATION PILOT P L A N T  

CARLSBAD, NEW MEXICO 
P R E P A R E D  FOR 

WESTINGHOUSE ELECTRIC CORPORATION 
ALBUQUERQUE,  NEW MEXICO 
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AC ANHYDRITE. L I G H T  GRAY (N7) TO WHITE (N9) TO GRAYISH-  
ORANGE (1OYR 7 / 4 ) ,  F I N E L Y  CRYSTALLINE TO MICRO- 
CRYSTALLINE,  SEVERAL SOFT 1/2-  TO 1 1 / 2 - 1 N C ~  CLAY 
STRINGERS W I T H  TRACE S I L T .  
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AN , ANHYDRITE. MEDIUM DARK GRAY (N4) TO L I G H T  GRAY (N7) 
TO WHITE (N9 ) ,  MODERATE ORANGE-PINK (10R 7 / 4 )  TO PALE 
REDDISH-BROWN (10R 5/4) ,  F I N E L Y  CRYSTALLINE TO MlCRO- 
C R Y S T A L L I N E .  
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CB CLAY. DARK REDDISH-BROWN (10R 3 /4 ) .  TRACE T O  SOME 
S I L T ,  TRACE TO SOME H A L I T E .  
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CG CLAY. n E o l u n  LIGHT GRAY (N6)  TO  n E o I u n  DARK GRAY (N4)  
TO L I G H T  OLIVE-GRAY (5Y 6 / l ) ,  TRACE TO SOME S I L T ,  
TRACE TO SOME H A L I T E .  

H HALITE, COLORLESS (TRANSPARENT TO TRANSLUCENT) TO 
GRAYISH-ORANGE-PINK (5YR 7/21,  n E D l u n  TO COARSELY 
CRYSTALLINE,  MAY BE BANDED. 

HA** HALITE. DARK REDDISH-BROWN (10R 3 /4 )  TO MODERATE 
REDDISH-BROWN (10R 4/6) ,  MEDIUM TO COARSELY CRYSTAL- 
L I N E ,  ARGILLACEOUS. 

HB HALITE, DARK REDDISH-BROWN (10R 3 / 4 1  TO MOOERATE 
REDDISH-BROWN (10R 4 /6 ) .  S L I G H T L Y  TRANSLUCENT. 

HP** HALITE, TRANSLUCENT TO MODERATE REDDISH-ORANGE (10R 
6 /6 )  TO MODERATE REDDISH-BROWN (10R 4/6) ,  P O L Y H A L I -  
T I C .  

HPA** HALITE,  MODERATE REDISH-ORANGE (10R 6 /6 )  TO MODERATE 
REDDISH-BROWN (10R 4/6) .  P O L Y H A L I T I C  AND ARGILLACEOUS.  

P POLYHALITE, MODERATE REDDISH-BROWN (10R 4/6)  TO MODER- 
ATE REDDISH-ORANGE (10R 6/61,  F I N E L Y  C R Y S T A L L I N E  TO 
MICROCRYSTALLINE.  

PA'* POLYHALITE. MODERATE REDDISH-BROWN (10R 4/61, F I N E L Y  
C R Y S T A L L I N E  TO MICROCRYSTALLINE,  ARGILLACEOUS.  

pH** POLYHALITE. MODERATE REDDISH-BROWN (10R 4 /6 )  TO MOOER- 
ATE REDDISH-ORANGE (10R 6 /6 ) .  F I N E L Y  C R Y S T A L L I N E  TO 
MICROCRYSTALLINE,  H A L I T I C .  

SB SILTSTONE. DARK REDDISH-BROWN (10R 3 /4 ) .  TRACE H A L I T E ,  
TRACE F l N E  SAND. 

SG SILTSTONE. L I G H T  OLIVE-GRAY (5Y 6 /1 ) .  TRACE H A L I T E ,  
TRACE F I N E - G R A I N E D  SAND. 

SH** SILTSTONE. DARK REDDISH-BROWN (?OR 3 /4 )  TO MOOERATE 
REDDISH-BROWN (10R 4 /6 ) ,  H A L l T l C ,  TRACE TO SOME CLAY, 
LOCALLY CONTAINS VERY F I N E - G R A I N E D  SAND. 

SSH SILTSTONE, MODERATE REDOISH-ORANGE (10R 6 /6 ) ,  W l T H  
VERY F I N E - G R A I N E D  SAND, TRACE H A L I T E :  LOCALLY GRADES 
TO VERY F l N E  TO FINE-GRAINED SANDSTONE, MOOERATE 
REDDISH-BROWN (10R 4 /6 )  TO MEDIUM L I G H T  GRAY (N6), 
TRACE TO SOME S I L T .  

S L I G H T  V A R I A T I O N S  FROM THESE GENERAL DESCRIPTIONS MAY 
E X I S T .  THE EXCEPTIONS ARE NOTED I N  THE REMARKS COLUMN. 

**ESTIMATED CONTENT OF ACCESSORY CONSTITUENTS IS INDICATED BY 
A MODIFER:  
T = TRACE 
S - SOME 
W = W l T H  OR ABUNDANT 
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E X P L A N A T I O N  

ROCK TYPE 

i I L T S T O N E ,  , , i"yDRITj 

See n o t e  5 S e e  n o t e  5 
AZIMUTH ESTABLISHED DURING SHAFT MAPPING 

EA S7 SOUTH WEST NORTH 
I I I I 

REMARKS 
A L Y Y  I 
Y - X g 0 Oa 30° 60° 90' 120. / 5 0 D  /80° 2/O0 -0" 270' 300° 330- 360- 

I I I I 
2 5 7 0  8 4 0  8 4 0  1 

NOTES: 

1) ELEVATIONS REFER TO BOTTOM OF 
CONCRETE AT ELEVATION OF 

2 5 3 0 . 3 8  WHICH WAS T I E D  TO CWI 

BENCHflARK NO. CW-1 (BRASS CAP 

OUTSIDE THE EXPLORATORY SHAFT) 

AT ELEVATION 3 4 1 0 . 0 8 0  ON 

DECEflBER 2. 1 9 8 2 .  

CONTACTS I 
BOTTOM OF U S I N G  

SILTSTONE, GRAY, NUMEROUS FRACTURES, SOME FRACTURES SEEPING 

S I L T S T O I E ,  BROWN, NO HALITE,  SEVERAL SPALLED AREAS: SPALLS SHALLOW 
REDDISH-BROWN TO BLACK OXIDIZED FRACTURE SURFACE 

W H I D R I T E ,  LIGHT,,GRAY TO WHITE, UNDULATORY LOWER CONTACT 
CLAY, BROWN. 1/2 TO 1 112'' THICK,  SOFT, VERY MOIST - 
SILTSTDNE, BROWN, TRACE TO SOME H A L I T E ,  LOCALLY MOTTLED WlTH L lGHT 
OCCASIONALLY SPALLED. SEVERAL SEEPS 

-SILTSTONE, BROWN, WITH ABUNDANT H A L I T E .  WASHED OUT APPROXIMATELY 1' 

G R A D A T I O N A L  D I F F U S E  

(Identifiable - l I d e n l i f t a b l e  
w i t h i n  0 0 5  f e e t )  w i t h i n  0 0 5 1 0 0  2 k e l )  w i th in  0 2 t o  0.5 feet) ( 0 . 1 '  DEEP). WlTH 

2) DEPTHS ARE RELATED TO THE TOP 

OF F I R S T  BllNTON AT ELEVATION 

3 4 1 0 . 0  FT. f lSL.  
FY F R A C T U R E  

E X S - 5  
ROCK S A M P L E  LOCATION A N D  N U M B E R  I OLIVE -GRAY, 

INTO SHAFT WALL 0 S E E P  C L A Y  L A Y E R  
See note  5 

t@ S W L L E D  AREA 

3 )  PRELIMINARY DEPTHS WERE 

CORRECTED BY THE ADDITION OF A 

-0.2 FT. CORRECTION FACTOR. 

2 5 5 5  8 5 5  855 
H A L I T E  WlTH SOME ARGILLACEOUS MATERIAL. VERY COARSELY CRYSTALLINE. MASSIVE 

C m ,  BROWN, WlTH TRACE HALITE,  MINOR SEEPS ALONG LOWER CONTACT 

4 )  NO CHANGES I N  THE RELATIVE 

P O S I T I O N S  OF THE ROCK UNITS 

HAVE BEEN flADE FROfl THOSE SHOWN 

1 1  THE SEPTEMBER 28. 1 9 8 2 ,  E f l O  

DESCRIBING THE GEOLOGIC flAPPING 

OF THE KEY ZONE. 

!#J$I BROWN, WlTH SOME POLYHALITE, VERY COARSELY CRYSTALLINE, CONTAINS BROWN CLAY LENS 
HB H B THICK AND 1 1/2' LONG GEOLOGIC UNlT SYMBOLS AND DESCRIPTIONS * 

A ARGILLACEOUS MATERIAL, GENERALLY FOUND AS AN INTERGRANULAR 
ACCESSORY CONSTITUENT, L I G H T  GRAY ( N 7 )  TO MODERATE REDDISH- 
BROWN (10R 4 / 6 ) ,  SLIGHTLY MOIST TO MOIST. TRACE TO SOME 
S I L T .  

LOPLESS. VERY COARSELY CRYSTALLINE 
L lGHT GRAY TO WHITE, FINE-GRAINED. POROUS, MASSIVE AT TOP, UPPER CONTACT 

OVERLAIN BY T H l N  ( < l ' ' )  SEAM OF SOFT. SATURATED CLAY 
NI 2 "  SEA6 SATURATED. VERY SOFT 

5 )  STANDARD GEOLOGIC SYMBOL I S  

NOT USED In ORDER TO ENHANCE 
THE CLARITY OF THE LOG COLUMN. 

AN A I H Y D R l T E  L l G H T  GRAY ( N 7 )  TO WHITE ( N 9 )  MODERATE ORANGE 
P I N K  ( 1 0 ~ ' 7 / 4 )  TO PALE REDDISH-BROWN ( 1 0 i  5 / 4 1 .  F I N E L Y  
CRYSTALLINE.  

AC AIHYDRITE.  L l G H T  GRAY ( N 7 )  TO GRAYISH-ORANGE (10YR 7 / 4 )  
TO WHITE (N9) .  WITH SEVERAL SOFT 1 / 2 -  TO 1 1/2-INCH CLAY 
STRINGERS WlTH TRACE OF S I L T .  

HALITE,  COLORLESS, CONTAINS BANDS ( 2  1/Z17" THICK)  OF COLORLESS HALITE ALTERNATING WlTH 
-(UP TO 1 112" THICK) OF DARK REDDISH-BROWN HALITE: BANDS ARE SLIGHTLY UNDULATORY. 

CB CLAY, DARK REDDISH-BROWN (!OR 3 / 4 )  TO MODERATE REDDISH-BROWN 
(!OR 4 / 6 )  WlTH TRACE TO SOME S I L T .  TRACE TO SOME H A L I T E .  

HA" H A L I T E ,  DARK REDDISH-BROWN ( 1 0 R  3 / 4 )  TO MODERATE REDDISH- 
BROWN (TOR 4 1 6 )  TO MODERATE REDDISH-ORANGE (10R 616). 
LOCALLY MEDIUM L l G H T  GRAY ( N 7 ) .  MEDIUM TO COARSELY 
CRYSTALLINE,  ARGILLACEOUS. 

rn 
HB H A L I T E .  DARK REDDISH-BROWN (10R 3 1 4 )  TO MODERATE REDDISH- 

BROWN ( 1 0 R  4 1 6 ) .  SLIGHTLY TRANSLUCENT. MEDIUM TO COARSELY 
CRYSTALLINE.  

&HB OEXS-6 H/LV - d HB 
EYS-7  

HB-"- I 2 5 3 0  1 8 8 0  + ,.. *EXS-8 

-----------z _________-- 
HAS nlLlTE WITH SOME ARGILLACEOUS MATERIAL AS S I L T Y  CLAY 

2 5 2 5  8 8 5  
SILTSTONE WITH TRACE HALITE,  L l G H T  PINKISH-GRAY, NUMEROUS FRACTURES, MOST FRACTURES H A L I T E  
F I L L E D  

z 1  SILTSTONES SANDY, MEDIUM REDDISH-ORANGE. VERY FINE-GRAINED. GRADES ABOVE AND BELOW TO 
H A L I T I C  SILTSTONE, NUMEROUS FRACTURES CONTINUING FROM ABOVE U N l T  

2 5 2 0  8 9 0  8 9 0  SILTSTONE wl'rt i  TRACE HALITE. NUMEROUS FRACTURES CONTINUING FROM ABOVE UNIT 

HILlTE WlTH ABUNDANT ARGILLACEOUS MATERIAL, H A L I T E  CONTENT VARIES FROM BLEBS OF PURE 
H A L I T E  TO PREDOMINANTLY SILTSTONE, LOCALLY 5 0 %  DARK REDDISH-BROWN CLAYEY S I L T .  

- I  BROWN. OCCASIONAL IRREGULAR BLEBS AND LAYERS OF ANHYDRITE 

SILTSTONE W l l H  ABUNDANT HALITE,  SILTSTONE CLAYEY, DARK RED. COMPETENT: H A L I T E  MEDIUM 
CRYSTALLINE ( I N  BOREHOLE 8 - 2 5  T H I S  BED I S  AN PRGILLACEOUS H A L I T E )  

H H A L I T E .  COLORLESS (TRANSPARENT T O  TRANSLUCENT) T O  GRAYISH- 
ORANGE-PINK (5YR 7/21,  n E o I u n  TO C O A R S E L Y  CRYSTALLINE. M A Y  
BE BANDED. 

S B  S I L T S T O I E ,  DARK REDDISH-BROWN ( 1 0 R  3 / 4 ) ,  TRACE TO NO H A L I T E .  
TRACE FINE-GRAINED SAND. 

SG SILTSTONE,  L l G H T  OLIVE-GRAY ( 5 Y  6 / 1 ) ,  TRACE FINE-GRAINED 
SAND. TRACE TO NO H A L I T E .  

SH 
l--- 2 ---- - SILTSTONE WlTH SOME HALITE,  H A L I T E  I N  LARGE (1 /2" l f ' )  CUBES AND BLEBS 

\ ---__ 
HAS H U l T E  WITH SOME ARGILLACEOUS MATERIAL. H A L I T E  I S  VERY COARSELY CRYSTALLINE (1" TO 2" 

E X S -  l l  -LS), CONTAINS IRREGULAR FRAGMENTS OF SILTSTONE UP TO 1 . 5 '  LONG 

SHb' SILTSTONE. OARK REDDISH-RROWN (10R 3 / 4 )  TO MODERATE REDDISH- 
BROWN (10R 4 / 6 ) ,  H A L I T I C .  TRACE TO SOME CLAY,  LOCALLY 
CONTAINS VERY F l N E  TO FINE-GRAINED SAND. 

SSH SILTSTONE,  MODERATE REDDISH-ORANGE ( 1 0 R  6 / 6 ) ,  WITH VERY 
FINE-GRATNED SAND, TRACE H A L I T E :  LOCALLY GRADES TO A VERY 
F l N E  TO FINE-GRAINED SANDSTONE. MODERATE REDDISH-BRDWN ( 1 0 R  
4 / 6 )  TD MEDIUM L l G H T  GRAY ( N 7 ) .  TRACE TO SOME S I L T .  I l l  SILTSTDNE WlTH SOME HALITE.  H A L I T E  F I N E L Y  TO MEDIUM CRYSTALLINE 

2 5 1 0  1 9 0 0  1 HALITE,  BROWN, CONTAINS 1/4" THICK DISCONTINUOUS L A Y E R S  OF CLAYEY SILTSTONE, COLOR OF BED 
m S  LIGHTER TOWARD BASE 

C u ,  BROWN,  TO 3" SEAM, S I L T Y ,  CONTAINS T H l N  LAMINAE OF CRYSTALLINE HALITE,  MINOR SEEPS SLIGHT VARIATIONS FROM THESE GENERAL DESCRIPTIONS MAY E X I S T .  
THE EXCEPTiOYS ARE NOTE0 Ill THE REMARKS COLUMN 

" M O D I F I E R :  ESTIMATED COYTENl T ' TRACE OF ACCESSORY CONSTITUENTS IS'INDICATED BY A 

S W = ' WITH SOME OR ABUNDANT 

EXS-1; SHs SILTSTONE WITH SOME HALITE,  SOME CLAY. H A L I T E  CONTENT INCREASES WWNWARD TO TRANSITIONAL 4 9 0 5  9 0 5  I-------' _---- -_/------ -______---- - '  CONTACT WITH UNDERLYING HALITE 

- I  W I T H  SOME ARGILLACEOUS MATERIAL, IRREGULAR BLEBS (1' TO 2" DIAMETER) OF CLAYEY 
HA, SILTSTONE 

- _- ____--- ........................... ---__ ..................... 
H B 1 H-, BROwfir CONTAINS LESS PRGILLACEOUS MATERIAL THAN ABOVE HALITE,  MORE MASSIVE AND 

- - - - - - - - LIGHTER I N  COLOR THAN ABOVE 
- - -______- -__________L  '--I 

( H I L I T &  WlTH SOME LJGILLACEOUS MATERIAL S I M I L A R  TO ARGILLACEOUS H A L I T E  AT 9 0 4 '  TO 9 0 8 . 5 ' .  
s It?:.- 5" CONTAINS LJGILLACEOUS MATERIAL I N  T H l N  DISCONTINUOUS BANDS 

F I G U R E  5 
GEOLOGY O F  T H E  KEY ZONE 

I SILTSTDNE WITH ABUNDANT HALITE 
~L~C;SROWN, 3'6" SEAM, SOFT EXPLORATORY SHAFT 

WASTE ISOLATION PILOT P L A N T  
CARLSEIAD, PREPARED NEW F ~ R  MEXICO 

ans. , -- .......... ........... ............ ................................... I SILT- - WITH SOME HALITE,  C o N T A l N s  COARSELY CRYSTALLINE HALITE (UP TO 1 1 / ~  CRYSTALS) ...................... 
2 4 9 0 . 2  9 1 9  8 9 2 0  H ~ s  1 HlLlTE WITH SOME LJGILLACEOUS MATERIAL, VERY COARSELY CRYSTALLINE 

S C A L E  

5 0 5 1 0  FT. 

F I 

F R A  ZTlJnF _i:,^JTES: - 
FRACTURES DESIGNATED F i  TO F 9 i  DEFER TO rvOSE 114 A SILTSTONE BED AT DEPTHS 8 4 2 . 5  
TO 8 4 7  FEET.  FRCCTUIES F 1 0  TO F 1 8  AR: IN  A ;!LISTONE BED AT DEPTHS 8 7 5  TO 8 8 0  F E E T .  

OPE'( T O . ~ / ~ - I N C H  WlDE ABOVE CONTACT, CLOSED BELOW F8 OPEN 1/16- TO 1/2-1NCl l  WlDE ABOVE CDNTACT, CLOSED F/2  FRACTURE PARTIALLY FILLED WITH HALITE: STRIKE 
?ONT,'CTI VERY MINOR SEEPAGE. BELOW CONTACT: P A R T I A L L Y  F I L L E D  WITH S I L T :  MINOR N88.E: MATCHES WITH F 1 7 .  

F I L L E D  WlTW W I T E  P R E C I P I T A T E  (SALT?): 1 / 8 - I N C H  SEEPAGE. F N  NO S P E C I F I C  DATA. 

*'I35 I N  UPPER EXTENT, CLOSED IN LOWER EXTENT. F 9  1 / 8 -  TO 1/q- INCH WIDE. F / 4  ESTIMATED STRIKE H60'W. D I P P I N G  f40'Sh'. 

B l F U R C A T l D N  FORMS POTENTIAL SPILL MEA. F 9 a  ESTIMATED STRIKE N60'W. F / 5  POSSIBLY MATCHES F l l ? :  STRIKE N 3 0 ' E .  

VERY MINOR SEEPAGE: OPEN. F9b OPEN 1/4- INCH WIDE. Fl6 VERTICAL FRACTURE 3 / 4 - I N C H  WIDE: H A L I T E  F I L L E D :  
D X l D l Z E D  MITER I A L  I N  FRACTURE BELOW CONTACT: F9c CLOSED TO OPEN 1/4- INCH WIDE. PROBABLY MATCHES F 1 8 :  STRIKE N11.E. 
1 / 8 - I N C t l  MAXIMUM WIDTH.  F/O H A L I T E  F I L L E D ,  STRIKE E-W. F/7 VERTICAL FRACTURE 1 / 2 - I N C H  WIDE; H A L I T E  F I L L E D :  

TRENDS 0 0 . E :  1 / 4 - I N C H  WIDE: OPEN. FII  V E R T I C A L  FRACTURE WITH MAXIMUW W I D T H  OF 1 INCH: 
MATCHES F 1 2 :  STRIKE N88 'E.  

CLOSED ABOVE CONTACT, DPEN TO 1 / 4 - I N C H  WlDE BELOW H A L I T E  F I L L E D ;  MODERATE REDDISH-BROWN COLOR: F/8 ESTIMATED STRIKE 1110 TO 20'E: FRACTURE F 1 8  MATCHES 
CONTACT. ESTIMATED STRIKE N30'E: MATCHES WITH F 1 5 .  F16:  H A L I T E  F I L L E D .  

WESTINGHOUSE ELECTR lC CORPORATION 
ALBUQUERQUE, NEW MEXICO 



APPROXIMATE AZIMUTH ESTABLISHED DURING SHAFT MAPPING 
EAST SOUTH WEST NORTH 

W C  I REMARKS 
do* 120. /soe I ~ O *  210-  240' 2>0* 300 -  330- 360-  W -  , , , ,  I , , ,  

E X P L A N A T I O N  

N O T E S :  

1 )  E L E V A T I O N S  REFER TO CWI 

BENCHMARK NO. 82-D (BRASS CAP 

ON N.W. CORNER OF THE 

UNDERGROUND POWER CENTER 

FOUNDATION) AT ELEVATION 

1 2 5 9 . 5 9  WHICH WAS T I E D  TO CWI 

BENCHMARK NO. CWl (BRASS CAP 

OUTSIDE THE EXPLORATORY SHAFT) 

A T  ELEVATION 3 4 1 0 . 0 8 0  ON 

DECEMBER 2. 1 9 8 2 .  BENCHMARK 

NO. 8 2 - 0  I S  W I T H I N  THE ZONE OF 

DEFORMATION OF THE STATION AND 

CANNOT BE CONSIDERED STABLE.  

E X S - 5 6  I W E  W I T H  ABUNDANT ARGILLACEOUS MATERIAL.  CLAY CONTENT DECREASING TOWARDS BASE 
R O C K  T Y P E  

H A L I T E  A N H Y D R I T E  

1 H A L I T E ,  COLORLESS 
~~?-------LcI S DISCONTINUOUS BREAK 

S e e  n o t e  5 
H 1 m, COLORLESS 

M I S C E L L A N E O U S  

c A S  
L A B E L E D )  

L A M I N A R  F E A T U R E S  
POLYHALITE, TWD T H I N  SEAMS APPROXIMATELY 6"  APART 
H A L I T E ,  COLORLESS 

ANHYDRITE, MEDIUM DARK GRAY, MICROCRYSTALLINE,  F A I N T L Y  BANDED, W l T H  1 / 8  TO  THICK 
SEAMS OF CRYSTALLINE H A L I T E :  BROWN CLAY SEAM, 1 /2*TO 1 1/2"  T H I C K ,  AT BASE 
I I T H  TRACE POLYHALITE AND ARGILLACEOUS MATERIAL 

DARK REDDISH-BROWN, DISCONTINUOUS PARTING. 1 / 8 "  T H I C K  

C L A Y  

S E A M  P A R T I N G  a R E A K  
-114 B e t w e e n  1/4" <I 116 ' '  

I I WITH TRACE ARGILLACEOUS MATERIAL:  LOCALLY ABUNDANT I N  DISCONTINUOUS PARTINGS 

2 )  DEPTHS ARE RELATED TO THE TOP 

OF F I R S T  BUNTON AT ELEVATION 

3 4 1 0 . 0  FT. MSL.  

w, REDDISH-BROWN, 7 / 8 - 1 0  1 /2"  T H I C K  
2 1 0 5  - ------ --_---- H A L I T E  WITH ABUNDANT ARGILLACEOUS MATERIAL I N  NUMEROUS GRAY CLAY BLEBS 

C O N T A C T S  

S H A R P  G R A D A T I O N A L  D I F F U S E  
m - m 3 )  PRELIMINARY DEPTHS WERE 

CORRECTED BY THE A D D I T I O N  OF A 

+ 2 . 6  F T .  CORRECTION FACTOR. 

1 3 0 0  

1 2 9 5  

u u u 
( I d e n t i f l o b l e  ( I d e n t t f t o b l e  ( I d e n t o f t a b l e  

w t t h ~ n  0 0 5  feet) w l lhnn 0 . 0 5  t o  0 2 f e e t )  w l t h i n 0  2 t o 0  5 f e e t )  

4 )  NO CHANGES I N  THE R E L A T I V E  

P O S I T I O N S  OF THE ROCK U N I T S  

HAVE BEEN MADE FROM THOSE SHOWN 

I N  THE SEPTEMBER 21,  1 9 8 2  MEMO 

D E S C R I B I N G  THE PRELIMINARY GEO- 

L O G I C  I N V E S T I G A T I O N  OF THE 

S T A T I O N  ZONE. 

2 1 1 0  

2 1 1 5  

EXS;56 R O C K  S A M P L E  L O C A T I O N  A N D  N U M B E R  - C L A Y  L A Y E R  
S e e  n o t e  5 

---- ------------ 
H A L I T E  WITH SOME INTERGRANULAR POLYHALITE I N  IRREGULAR ELONGATED BLEBS, 1 / 4 " ~ 0  1 1/2" LONG 
m l b  TO 1/8"  T H I C K  

ANHYDRITE "A" 
A I ( H Y D R I ~ I T E  TO VERY L I G H T  GRAY, 9*" T H I C K :  W l T H  1 / 8 * "  THICK SOFT GRAY CLAY PARTING AT 
RASE 

21 1 0  

GEOLOGIC U N I T  S Y M B O L S  A N D  D E S C R I P T I O N S *  

A*. ARGILLACEOUS MATERIAL,  GENERALLY FOUND AS AN 
INTERGRANULAR ACCESSORY CONSTITUENT, L I G H T  GRAY ( N 7 )  
TO MODERATE REDDISH-BROWN ( 1 0 R  4 / 6 1 ,  S L I G H T L Y  MOIST 
TO MOIST,  TRACE TO SOME S I L T .  

AN ANHYDRITE, MEDIUM DARK GRAY ( N 4 )  TO L I G H T  GRAY ( N 7 )  
TO WHITE ( N 9 ) .  MODERATE ORANGE-PINK ( 1 0 R  7 / 4 )  TO PALE 
REDDISH-BROWN ( 1 0 H  5 / 4 ) .  F I N E L Y  CRYSTALLINE TO MICRO- 
C R Y S T A L L I N E .  

C B  CLAY, DARK REDDISH-BROWN ( 1 0 R  3 / 4 ) .  TRACE TO SOME 
S I L T ,  TRACE TO SOME H A L I T E .  

CG CLAY, MEDIUM L I G H T  GRAY ( N 6 )  TO MEDIUM DARK GRAY (14) 
TO L I G H T  OLIVE-GRAY ( 5 Y  6/11> TRACE TU SOME S I L T ,  
TRACE TO SOME H A L I T E .  

HA** H A L I T E .  DARK REDDISH-BROWN ( 1 0 R  3 / 4 )  TO MODERATE 
REDDISH-BROWN ( 1 0 R  4 / 6 ) ,  MEDIUM TO COARSELY CRYSTAL- 
L I N E .  ARGILLACEOUS. 

H . H A L I T E .  COLORLESS (TRANSPARENT TO TRANSLUCENT) TD 
GRAYISH-ORANGE-PINK ( 5 Y R  7 / 2 ) .  MEDIUM TO COARSELY 
CRYSTALLINE,  MAY BE BANDED. 

HP** H A L I T E ,  TRANSLUCENT TO MODERATE REDDISH-ORANGE ( 1 0 R  
6 / 6 )  TO MODERATE REDDISH-BROWN ( 1 0 R  4 / 6 ) .  
P O L Y H A L I T I C .  

HPA" H A L I T E ,  MODERATE REDDISH-ORANGE ( 1 0 R  6 / 6 )  TO MODERATE 
REDDISH-BROWN ( 1 0 R  4 / 6 1 ?  P O L Y H A L I T I C  AND 
ARGILLACEOUS.  

P POLYHALITE,  MODERATE REDDISH-BROWN ( 1 0 R  4 / 6 )  TO MODE- 
RATE REDDISH-ORANGE ( ? O R  6 / 6 ) ,  F I N E L Y  CRYSTALLINE TO 
MICROCRYSTALLINE.  

''At GYPSUMlANHYDRlTE -_- - -  - - - -  - - - - -_  _ _  - ------ ----"' 
- t 

C G /  

HPt A, 

5 )  STANDARD GEOLOGIC SYMBOL 

I S  NOT USED I N  ORDER TO ENHANCE 

THE C L A R I T Y  OF THE LOG COLUMN. 

WITH TRACE ARGILLACEDUS MATERIAL AND A THIN DISCONTINUOUS GYPSUM/ANHYDRITE SFAM, 

CLAY, GRAY TO GRAYISH-RED T O  LIGHT BROWN. 1 . ~ 0  2 1 / 2 "  THICK. WITH IRREGULAR LENSES 0 =  
ANHYDRITE AND H A L I T E  ALONG UPPER SURFACE 

H A L I T E  WITH TRACE POLYHALITE,  SOME ARGILLACEOUS MATERIAL 

H w. COLORLESS, MOTTLED WITH 1/8*" T H I C K ,  GENERALLY DISCONTINUOUS ANHYDRITE PARTINGS: 
PEHSISIENT.  P A R T l N b S  SHOWN 

AMHYDRlTE 'B' 
AWHYDRITE, WHITE TO VERY L I G H T  GRAY. 3*" T H I C K ,  CONTAINS IRREGULAR BLEBS OF H A L I T E :  WITH 
~ G C A L L Y  THICKENS TO 1") SOFT TO MEDIUM GRAY CLAY PARTING AT BASE - - 

HAS H A L I T E ,  MOTTLED WITH SOME ARGILLACEOUS MATERIAL,  OCCASIONALLY WITH REDDISH-BROWN CLAY 4 ---- ----------- ----------- 
WITH TRACE POLYHALITE,  TRACE ARGILLACEOUS MATERIAL AS REDDISH-BROWN CLAY: 

ARGILLACEOUS CONTENT (BLEBS)  INCREASES IN LOWER T W O  F E E T  

1 2 7 0  2 1 9 0  ---_ _------ - _ --------- 
HAS 

S L I G H T L Y  BANDED, W l T H  SOME ARGILLACEOUS M A T E R I A L  

2140 ...................................................................... 
1 2 6 5  2 1 9 5  HPt A t  

HALlTE, COLORLESS, TRACE POLYHALITE AND TRACE ARGILLACEOUS MATERIAL 
/ 

~ A S ~ ~ ~ " ~ ~ : : : A : ~ ~ ~ ~ A ~ ~ ~ ~ i I : ~ U ; ~ { : ; D : R ~ : ~ L E A C E O U S  MATERIAL AS GRAY CLAY BLEBS. 

"Pt Aw 

..................................................................... 
I I !!&lJL WITH SOME POLYHALITE,  P O L Y H A L I T E  CONTENT INCREASING TOWARDS BASE 

)1B AAIYDRITE. LIGHT GRAY. MICROCRYSTALLINE: WITH DISCONTINUOUS 1 / 4  TO 1/2" THICK POLYHALITE 
SEAM AT TOP: ANHYDRITE CONTAINS FLOW STRUCTURES WlTH H A L I T E  PSEUDOMORPH CRYSTALS AND BLEBS 
OF P O L Y H A L I T E  NEAR TOP. LOCALLY MASSIVE TO LAYERED POLYHALITE BELOW FLOW STRUCTURES: 
CONTINUOUS 1/8*"  (LOCALLY THICKENS TO 1/2'AND 3 / 4 " )  SOFT GRAY CLAY SEAM AT BASE 

SLIGHT V A R I A T I O N S  FROM THESE GENERAL DESCRIPTIONS MAY 
E X I S T .  THE EXCEPTIONS ARE NOTED I N  THE REMARKS COLUMN. 

O 0  ESTIMATED CONTENT OF ACCESSORY CONSTITUENTS I S  I N D I C A T E D  
BY A M O D I F I E R :  T ' TRACE 

S = SOME 
W ' WlTH OR ABUNDANT 

CG' H A L I T E  WITH SOME POLYHALITE IN D~SCONTINUOUS 1 / 4 . ~ 0  1" T H I C K  BANDS AND I N  IRREGULAR BLEBS: 

"Ps At 
 OF G R A Y  CLAY IN THIN IRREGULAR PARTING 

2 1 6 0  _ t --_--1- -- ------ --------- WITH ABUNDANT POLYHALITE:  ~ * T O  6" T H I C K  LAYER OF CLEAR H A L I T E  AT THE TOP: 

HPW 
INCREASING P O L Y H A L I T E  CONTENT WITH DEPTH 

F I G U R E  6 I 9, L I G H T  GRAY, 1 / 8 . ~ 0  1 /2"  T H I C K  SEAM, SOFT 

----__--__ H- WITH TRACE TO SOME POLYHALITE,  TRACE ARGILLACEOUS MATERIAL - , HPt-s 5 ---- - GEOLOGY OF T H E  STATION ZONE I 
EXPLORATORY SHAFT 

WASTE ISOLATION PILOT P L A N T  
CARLSBAD, NEW MEXICO 

WITH SOME TO ABUNDANT INTERGRANULAR P O L Y H A L I T E  

S C A L E  
P- 

5 O 5 10 F T .  

....................................................................... 
COLORLESS, WITH TRACE P O L Y H A L I T E :  TRACE OF ARGILLACEOUS MATERIAL I N  1 / 8 - 1 0  1 / 2 *  

HPt At DISCONTINUOUS PARTINGS P R E P A R E D  FOR I 
WE STINGHOUSE ELECTRIC CORPORATION 

ALBUQUERQUE, NEW MEXICO I a, COLORLESS, WITH FOUR P O L Y H A L I T E  BANDS 1 / 4 " 1 0  3' T H I C K  SPACED AT 2.TO 3' INTERVALS 
A N H Y ~ I T E I  L I G H T  GRAY, F I N E L Y  CRYSTALLINE,  W I T H  GRAY CLAY PARTING AT BASE 

> , a s  E N 0  O F  S T A T I O N  Z O N E  
M A P P I N G  . R E C O N N A I S S A N C E  
M A P P I N G  C O N T I N U E S  1 ........ ..".... ............... 

fL AN' 
..4' WITH TRACE POLYHALITE 



STEEL LINING 

CHEMICAL SEA 

2 '~Dc lW4 P 1 4 5 ( 1  S S l D  
@so') LDOTLD . I S .  
Far* * o P r n - m u  + 
, r* MOUT "lrn RP(6 .- LL LPACIILLD Q bCP t l  L I U T  

R W  r s a  USI--EST t ? DRAIN TRENCH , ~'_S c . L * x V m  

GROUT INJECT1 

SHAFT WAL 

rsrporobu - 

5 0 5 10 F E E T  

SCALE 

C. REVISED L O C A T I O N  O F  S H A F T  K E Y  COMPONENTS 

I TO ACCOMMODATE GEOLOGICAL CONDITIONS ENCOUNTERED 1 

5 0 5 I0 FEET 

SCALE 

B. G E O L O G I C  C O L U M N  
( A S  PER F IGURE 4 - 1  1 

A. ORIGINAL  S H A F T  K E Y  DESIGN 

( A S  PER BECHTEL DRAWING NO. 3 7 - R - 0 1 2  /REV. 6 ) 
F IGURE 7 

NOTES 

1) ESTIMATE OF 'TOP OF SALT LEVEL' I N  THE ORIGINAL DESIGN WAS BASED ON THE GEOLOGY OF ERDA-9. 

2 )  DEPTHS I N  THE GEOLOGIC COLUMN REFER TO ZERO DATUM POlNT (TOP OF F IRST  BUNTON) AT ELEVATION OF 
3 4 1 0 . 0 0  FT MSL. 

3 )  ELEVATIONS ARE BASED ON EDM SURVEYING BY CHI  ON DECEMBER 2,  1982.  WHICH ESTABLISHED THE 
ELEVATION OF THE BOTTOM OF THE CONCRETE OF THE KEY AT 2530.38 FT MSL AND WAS T I E D  TO CWI 
BENCHMARK NO. CW-1 AT ELEVATION 3 4 1 0 . 0 8 0  FT MSL. 

4 )  FOR EXPLANATION OF GEOLOGIC SYMBOLS. SEE FIGURE 4-1.  

5 )  SEE FIGURE 5 FOR DETAILED CIRCUMFERENTIAL GEOLOGIC LOG OF THE KEY ZONE. 

ORIGINAL SHAFT  KEY DESIGN AND 
REVISED LOCATION OF 

S H A F T  KEY COMPONENTS 

EXPLORATORY SHAFT  
WASTE ISOLATION PILOT P L A N T  

CARLSBAD, NEW MEXICO 

PREPARED FOR I 
WESTINGHOUSE ELECTRIC CORPORATION 

ALBUQUERQUE, NEW MEXICO I 



ELEVATIPY) PLATE D E P ~  ( F T ) ( ~ )  (FT ML) DESCRIPTION 
NO. FROM-TO FROM- TO (ABBREVIATED) NOS. 1982 pHom) OATE 

1 842-853 2568-2557 Key Zone--Bottom of  11,12,29 3-30 
Casing t o  R u s t l e r /  
Salado Contact  

2 884-892 2526-25 18 Key Zone--Mass i v e  Sandy 1 , 2  3-30 
S i l t s t o n e  

3 2118-2125 1289-1283 Anhydr i te  "a" B-7 t o  9 5-02 

4 2125-2132 1283-1276 Anhydrite "b" B-10 t o  12 5-02 

5 2132-2138 1276-1269 H a l i t e  B-13 t o  15 5-02 

6 2138-2145 1269-1263 H a l i t e  A-1 t o  3 5-02 

7 2145-2152 1263-1256 H a l i t e  A-4 t o  7 5-02 

9 2159-2166 1249-1241 H a l i t e  A-11 t o  14 5-02 

10 2155i  125 2 i  D e t a i l  of MB 139 F-4 5-02 

1 1 A  21 18-2127 1289-1280 Anhydr i te  "b" a t  t h e  LJ-F2/6 5-25 
brow and a n h y d r i t e  "a" 
above; looking approxi-  
mate ly  south  and up 
45k0 i n t o  t h e  explora-  
t o r y  s h a f t  from t h e  
s t a t  ion  f l o o r  

1 1 B  2127-2149 1280-1258 Banded h a l i t e  w i t h i n  
t h e  f a c i l i t y  i n t e r v a l  
and a n h y d r i t e  "b" a t  
t h e  s h a f t  brow; looking 
approximate ly  nor th -  
n o r t h e a s t  

( l ) ~ h o t o g r a p h s  by F. Hensley , Sandia  Nat ional  L a b o r a t o r i e s  ; f o r  more d a t a  and 
complete  l i s t  of photographs  from mapping a c t i v i t i e s ,  see  Appendix D .  

( 2 ) ~ e p t h s  r e f e r  t o  "Pre l iminary  Depths" corresponding t o  depths  shown on t h e  
photographs  themselves .  

( 3 ) ~ l e v a t i o n s  have been c o r r e c t e d  according t o  Table 3 .  
( 4 ) ~ h o t o  numbers r e f e r  t o  t h o s e  used i n  Appendix D,  except on P l a t e  11 which 

r e f e r s  t o  photo numbers used i n  TSC f i l e s .  
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WIPP-EXPLORATORY SHAFT 
KEY ZONE 

S + 
E 4  t W  

f 6 Bnttnrn nf Casina 

PLATE 1 
Photograph by 
Sandla Natlonal Laborator~es 
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WIPP-EXPLORATORY SHAFT 
KEY ZONE 

N 4-* S 

111 i HALITE WITH SOME 
.LACEOUS MATERIAL 

(HAS) 

SILTSTONE WlTH 
TRACE HALITE (SHT) 

SILTSTONE, SANDY 
(SSH) 

SILTSTONE WlTH 
TRACE HALITE 

(SHT) 

SILTSTONE WlTH 
SOME HALITE (SHs) 

PLATE 2 
Photograph by 
Sandia Nat~onal Laboratones i E l e 2 d P ~ ~ ~ ~ ~  
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HALITE WlTH SOME 
POLYHALITE (HPs) 

ANHYDRITE "a" (AC) 
CLAY PARTING AT BASE 

HALITE, COLORLESS, 
MOTTLED WlTH THIN 

ANHYDRITE PARTINGS 
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WIPP-EXPLORATORY SHAFT 
2- 

g = m -  
STATION ZONE 

.- " -5 !5 
CI 

180" 
! p € 5  Q 

- L O P ,  
W-;o 

1282 

2125 

21 26 

HALITE, COLORLESS, 
MOTTLED WlTH 

THIN ANHYDRITE 
PARTINGS (H) 

ANHYDRITE "b" (AC) 
,CLAY PARTING AT BASE 

HALITE WlTH 
SOME ARGILLACEOUS 

MATERIAL, RED-BROWN 
CLAY STRINGERS 

(HAS) 

------- 

1277 

1276 

I 1 180" 
PLATE 4 

2132 Photograph by 
Sandla Nat~onal Laboratorles Da-lR( 3Ib.f >\l"W 

2131 

HALITE, COLORLESS, WlTH 
TRACE POLYHALITE AND 
TRACE REDDISH-BROWN 

CLAY 
(HPTAT) 
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STATION ZONE 

HALITE, COLORLESS, 
WITH TRACE POLYHALITE, 
TRACE REDDISH-BROWN 

CLAY (HPTAT) 

------- 

HALITE WITH SOME 
ARGILLACEOUS MATERIAL 
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WIPP-EXPLORATORY SHAFT 
STATION ZONE 

HALITE WlTH SOME 
ARGILLACEOUS MATERIAL 

(HAS) 

- - -  

HALITE, COLORLESS, 
WlTH TRACE 

POLYHALITE AND 
ARGILLACEOUS 

MATERIAL 
(HPTAT) 

HALITE WlTH ABUNDANT 
ARGILLACEOUS MATERIAL, 

TRACE POLYHALITE, 
LOCAL CLAY BLEBS 

AND STRINGERS 
(HPTAw) 

PLATE 6 

Photograph by 
Sandla Nat~onal Laboratones lll33*em Fs-b% 
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HALITE WITH ABUNDANT 
ARGILLACEOUS MATERIAL, 

TRACE POLYHALITE, 
LOCAL CLAY BLEBS 

AND STRINGERS 

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

ALlTE WITH ABUNDANT 
POLYHALITE (HPw) 
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WIPP-EXPLORATORY SHAFT 

HALITE WlTH ABUNDANT 
POLYHALITE (HPw) 

ANHYDRITE, GRAY, 
LOCALLY SOME 

POLYHALITE, 
UNDLILATORY 

TOP AND BASE 

HALITE WlTH SOME 
POLYHALITE (HPs) 

PLATE 8 

= - , o z m -  
c. 

a8 
3 3 2  

1255 

1254 

1253 

1252 

1251 

1250 

Photograph by 
Sandla Nat~onal  Laboratorles 

2- 
.E 5 

: f . ~ g  - 
n 0 

2152 

2153 

2154 

2155 

2156 

2157 

2158 





g=oJ .- " 
L 

h 2 
s T 

STATION ZONE lLz ' 3 'kcr  - 
;:E% 

a) 

HALITE WITH 
SOME POLYHALITE 

(HPs) 

1247 

2160 

=\ 
,> < 

1244 

1243 

CLAY, GRAY, 118 TO 
112 INCH PARTING (CG) 

HALITE WlTH TRACE TO SOME 
POLYHAI-ITE, TRACE 

ARGILLACEOUS MATERIAL 
(H PT-SAT) 

PLATE 9 

Photograph by 
Sandla Nat~onal Laboratorles 180' ~"-mmhTm 

2162 

> 

2163 

2164 

21651 

HALITE WlTH ABUNDANT 
POLYHALITE (HPw) 

> 
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HALITE WlTH 
ABUNDANT 
POLYHALITE 

(HPw) 

WIPP-EXPLORATORY SHAFT 
STATION ZONE 

MB 139 

ANHYDRITE (AN) 

. 

/ CLAY, GRAY, 

HALITE WITH 
OME POLYHALITE 

(HPs) 

I PLATE 10 1 
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I WIPP-EXPLORATORY SHAFT 
I - STATION ZONE 

,ANHYDRITE "a" WITHIN THE SHAFT 

ANHYDRITE "WATTHE BROW OFTHESHAF 

PLATE 11A 
(LOOKING SOUTH) 

PLATE 11 B 
(LOOKING NORTH-NORTHEASTI 

ANHYDRITE "b7'AT 
THE BROW OF THE SHAFT 

BANDED HALITE 
WITH TRACE POLYHALITE 

AND TRACE CLAY 
WITHIN THE 

FACILITY INTERVAL 

I PLATE 11 
Photograph by 
Sandla National Laboratories ~a~~~~~~~ 
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APPENDIX A 

MAPPING PROCEDURES 
AND 

GEOLOGIC INVESTIGATION OF SHAFT KEY AREAIZONE 

TABLE OF CONTENTS 

APPENDIX NO. TITLE 

A- 1 Procedure for Geologic Mapping - (~ppendix  A of  the S i t e  
Validat ion Field Program plan) 

A-2 Geologic Invest igation of Shaft Key Area/Zone - 
(Appendix D of the S i t e  Validation Field Program plan) 

A-3 Galloway 
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APPENDIX A-1 

PROCEDURE FOR GEOLOGIC MAPPING 

EXCERPT (APPENDIX A) (1) FROM THE 
SITE VALIDATION FIELD PROGRAM PLAN 

Waste Isolation Pilot Plant (WIPP) Project 
Southeastern New Mexico 

Revision 1 . 2  
January 3 ,  1983 

( l )Only minor changes were made in  revis ion 1 .2  in  comparison with the 
orig inal  which was dated April 28, 1982 
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APPENDIX A 

PROCEDURE FOR G E O L O G I C  MAPPING 

A. 1 . 0 PURPOSE 

The following procedure is designed t o  provide fo r  conaistency and 

accuracy during geologic mapping of the  underground excavations a t  

UIPP. h e  geologic logs o r  maps w i l l  provide a de ta i l ed  record of 

geologic  condit ions i n  the  underground excavations and w i l l  eventual ly  

become par t  of the  o f f i c i a l  WIPP f i l e s .  The logs v i l l  a lso  be important 

i n  evaluat ion o f  the  subsurface geology fo r  use i n  se lec t ing f i n a l  

geomechanical i n s t r m e n t  locat ions ,  making modifications i n  t h e  p r e l i -  

minary design o f  the  sha f t  key, and fo r  se lec t ing  the f i n a l  f a c i l i t y  

hor izon depth. I b e  type and form of any f i n a l  geologic map t o  be 

developed from t h i s  a c t i v i t y  w i l l  be es tabl ished by the  requirements of  

t h e  p ro jec t .  

A.2.0 MAPPING OF THE EXCAVATIONS 

The following guidel ines  s h a l l  be used i n  conjunction with the  geologic 

mapping a c t i v i t i e s .  

Wall Preparat ion 

The walls of the  openings should be r e l a t i v e l y  c lean and f ree  o f  debr i s  

t h a t  may i n t e r f e r e  with v i sua l  observations of the  wall rock. I f  t h e  

geology i s  obscured by debr i s ,  the  w a l l  s h a l l  be appropriately cleaned 

with brushes,  brooms, scrapers ,  a i r  hose,  o r  o ther  appropriate means. 

Personnel 

The logging w i l l  be accomplished by two engineering geologists  o r  geolo- 

g i s t s ,  f ami l i a r  with underground mapping, Working together as a  team. 

Two individuals  a r e  needed for  maximum mapping ef f ic iency and as  a check 

on one another to  ensure tha t  a l l  per t inent  geologic features a re  recog- 

nized.  It would be the  respons ib i l i ty  of one individual to  measure the  

geologic fea tures  with respect t o  a s p e c i f i c  reference datum and t h e  

o t h e r  t o  record the  information on the  appropriate log sheet.  Upon 

A-1/1  Rev. 1.2 
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completion of  a set of  logs  for a sec t ion  of t h e  underground excavation,  

t h e  l o g s  w i l l  be reviewed by the  TSC f i e l d  supervisor .  

Geologic Logs 

The completed logs  w i l l  g raphica l ly  represent  t h e  wal l  rock geology. 

The geology w i l l  be recorded on standardized,  prepr in ted  log s h e e t s  by 

sketching t o  s c a l e  a l l  t h e  v i s i b l e  t r a c e s  formed by geologic f e a t u r e s  

exposed at t h e  excavation surfaces and by desc r ib ing  the  l i t h o l o g y  of 

t h e  rock and any p e r t i n e n t  geologic f ea tu res .  The l o c a t i o n  of  any 

samples toge the r  with an i d e n t i f i c a t i o n  key o r  sample nrrmber s h a l l  be 

a p p r o p r i a t e l y  noted on t h e  logs. Two bas ic  log s h e e t s  w i l l  be used 

depending on t h e  opening configurat ion a s  descr ibed below. 

S h a f t s  - The e n t i r e  circlrmference o f  t h e  wall  
s h a l l  be represented on the  log sheet  a s  a cyl- 
i n d e r  r o l l e d  out  t o  planar form. However, i n  
t h e  a r e a  of  the  exploratory s h a f t  from t h e  
bottom of the  sha f t  key t o  t h e  s h a f t  s t a t i o n ,  
t h e  map coverage may c o n s i s t  of a s t r i p  log o r  a 
v e r t i c a l  p r o f i l e  of the  exposed s t r a t i g r a p h y  
depending on the  mount of time a v a i l a b l e  f o r  
mapping and t h e  complexity of  the  geology. The 
v e r t i c a l  component of  the  log is  referenced t o  
survey s t a t i o n s  es tabl i shed along the  length  of  
t h e  s h a f t ,  while the hor izon ta l  component cor- 
responds t o  the  circumference of the  s h a f t  and 
is referenced t o  azimuthal coordinates as  well 
a s  circrrmferential  length.  Sample logs  a r e  
shown i n  Figures A-1 and A-2. 

D r i f t s  and Test '  Panels - The standardized log 
shee t  f o r  the  underground d r i f t s  and s to rage  
t e s t  panels  w i l l  represent  the  s u r f a c e  of one 
wal l .  A t  roughly 300 foot i n t e r v a l s  along each 
d r i f t ,  an approximately 3 t o  5 foo t  wide band 
dep ic t ing  both r i b s  and the  back w i l l  be mapped 
and represented  on the  log i n  a "folded out" 
p lanar  view. An example of  the  log t o  be useii 
i n  t h e s e  sec t ions  i s  shown i n  Figure A-3. A 
d e t a i l e d  geologic sec t ion  a t  an e s t a b l i s h e d  
e l e v a t i o n  w i l l  be prepared. 

Rev. 1.2 
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l agg ing  Scale and Accuracy 

The geologic  mapping w i l l  be performed a t  a s c a l e  o f  1 inch equals  5 

f e e t  h o r i z o n t a l l y  and v e r t i c a l l y  i n  a reas  r equ i r ing  d e t a i l e d  coverage. 

The s c a l e  of  mapping w i l l  be se lec ted  based on t h e  complexity o f  t h e  

geology and a t  t h e  d i s c r e t i o n  of the  TSC f i e l d  supervisor .  I n  l e s s  

c r i t i c a l  a r e a s ,  1 inch  equals  10 f e e t  ( o r  more) may be used. Deta i led  

mapping i s  r equ i red  i n  the  following areas: 

s h a f t  key - bottom of  l i n e r  (f 840 f t )  t o  900-foot 
depth  

e x p l o r a t o r y  s h a f t  - approximately 2100- t o  2200- 
foo t  depth  

underground d r i f t s  and s torage  t e s t  panels  

Por t ions  o f  t h e  exp lo ra to ry  s h a f t  not included above and the  v e n t i l a t i o n  

s h a f t  (above t h e  s a l t )  may be  mapped a t  a s c a l e  of 1 inch equals  10 

f e e t .  

Geologic f e a t u r e s ,  such a s  bedding planes,  j o i n t s ,  f r a c t u r e s ,  and o the r  

measurable f e a t u r e s ,  should be measured t o  t h e  nea res t  0.1 foo t  i n  a reas  

h e r e  d e s i r a b l e  and f e a s i b l e .  Otherwise f e a t u r e s  could be measured t o  

the  n e a r e s t  0.5 f o o t  ( o r  more). 

Mapping Symbo 1 s and Not a t  ions 

Symbols and n o t a t i o n s  t o  be used during mapping of  t he  underground 

excavat ions a r e  g iven  i n  Figure A-4. 

~i tho lbg ic  Descr ip t ions  

The phys ica l  and l i t h o l o g i c a l  descr ip t ions  of each major rock type s h a l l  

be descr ibed  on the  logs .  The l i t h o l o g i c  desc r ip t ions  should include,  

a s  a p p r o p r i a t e ,  t h e  following i n  the  order  shown: 

Rock type ,  c o l o r ,  g r a i n / c r y s t a l  s i z e ,  minor con- 
s t i t u e n t s ,  bedding, hardness,  cement/matrix, f r i -  
a b i l i t y ,  s t r u c t u r a l  f ea tu res ,  weathering. 
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The l eng th  and content  of t h e  d e s c r i p t i o n  w i l l  va ry  depending on t h e  

rock type  being described.  In c l a s t i c  sediments, it may be appropr ia t e  

t o  no te  a l l  of t h e  c h a r a c t e r i s t i c s  l i s t e d  above. For chemical prec ip i -  

t a t e  rocks such a s  h a l i t e ,  t h e  d e s c r i p t i o n  may be somewhat s h o r t e r  and 

may only  inc lude  rock type ,  c o l o r ,  g r a i n  s i z e ,  and minor c o n s t i t u e n t s .  

The physica l  cond i t ion  of  t h e  wa l l s  s h a l l  a l s o  be recorded on t h e  

logs .  This includes such items a s  t h e  loca t ion  and charac te r  of  vugs,  

washout a r e a s ,  and s p a l l i n g  of  t h e  wall  rock. 

For uniformity,  t h e  l i t h o l o g i c  desc r ip t ions  a r e  t o  be based on: 

Color 
7 

Wet c o l o r  of  t h e  wal l  rock s h a l l  be based on t h e  
Geological Society of  America co lo r  c h a r t .  

8 Grain Size  

The rock types  i n  che Salado Formation w i l l  con- 
s is t  pr imar i ly  of  h a l i t e  with l e s s e r  amounts o f  
anhydr i te  and po lyha l i t e .  I n  o rde r  t o  provide f o r  
a  uniform c l a s s i f i c a t i o n  o f  c r y s t a l l i n i t y ,  t h e  
following convention w i l l  be used: 

coa r se -c rys ta l l ine  - g r e a t e r  than 5 rmn 
medium-crystalline - 1-5 unn 
f i n e - c r y s t a l l i n e  - l e s s  than 1 arm 

(continued on next page) 
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Grain s i z e  desc r ip t ions  f o r  c l a s t i c  sediments,  
p r imar i ly  those overlying the  s a l t  beds, s h a l l  be 
i n  terms of  t h e  Wentwrth Scale which follows: 

P a r t i c l e  Individual  Conso 1 idated 
~iauteter(mm) P a r t i c l e s  Rock 

256 o r  more 
64-256 
4-64 
2-4 
1-2 

.004-. 0625 

.004 o r  less 

Boulder 
Cobble 
Pebble 
Granule 
Very coarse 

sand 
Coarse sand 
Medium sand 
Fine sand 
Very f i n e  

sand 
S i l t  
Clay 

Boulder conglomerate 
Cobble conglomerate 
Pebble conglomerate 
Granule conglomerate 
Very coa r se  sandstone 

Coarse sandstone 
Uedium sandstone 
Fine sandstone 
Very f i n e  sandstone 

S i l t s t o n e  
Claystone o r  sha le  

Bedding 

Scale C l a s s i f i c a t i o n  

Very t h i c k  bedded o r  massive 
3.3 f t .  1 m --------- 

Thick bedded 
1 f t .  30 cm --------- 

Hed ium bedded 
4 in .  10 cm ------------ 

Thin bedded 
1 in .  3 cm --------- 

Very t h i n  bedded 
2/5 in .  1 cm ---------- 

Laminated 
1/8 in .  3 ----------- 

Thinly laminated 
1/32 in .  1 ------------- 

Micro laminated 
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Hardness 

Descr ip t ive  Terms Defining Charac te r i s t i c s  

Very s o f t  Crushes under pressure  of  f inger s  and/or  
thumb. 

Sof t  Crushes under pressure of  pressed hanuner. 

Medium Hard Breaks e a s i l y  under s i n g l e  hammer blow, but 
with crumbly edges. 

Hard Breaks under one o r  two strong hammer 
blows, bu t  with r e s i s t a n t  sharp edges. 

Very hard Breaks under severa l  s trong hammer blows, 
but  with ve ry  r e s i s t a n t  sharp edges and 
possibly conchoidal f r ac tu res .  

F rac tu res  

In add i t ion  t o  t h e  f r a c t u r e  and j o i n t  spacing 
def ined below, the  openness, f i l l i n g  mate r i a l ,  and 
s u r f a c e  roughness should be indica ted ,  a s  appro- 
p r i a t e .  

Descr ip t ive  Terms Fracture  Spacing 

Very broken Less than 1 in .  

Broken 1 in .  t o  3 i n .  

S l i g h t l y  broken 3 in .  t o  6 in .  

Mass ive/Unbroken 6 in.  and g rea te r  

Rock Weathering 

Fresh - Rock f r e s h ,  c r y s t a l s  b r i g h t ,  few 
j o i n t s ,  may show s l i g h t  s t a in ing .  
b c k  r i n g s  under hammer i f  c rys ta l -  
l i n e .  

Very - Rock genera l ly  f r e s h ,  j o i n t s  
S l i g h t  s t a i n e d ,  some j o i n t s  may show c l a y  

i f  open, c r y s t a l s  i n  broken face 
show b r i g h t .  
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S l i g h t  - Rock genera l ly  f r e s h ,  j o i n t s  
s ta ined  and d i s c o l o r a t i o n  extends 
i n t o  rock up t o  1 in. Open j o i n t s  
conta in  c  1 ay . 

Hoder a t e  - Sign i f i can t  por t ions  o f  rock show 
d i sco lo ra t ion  and weathering 
e f f e c t s .  Rock has  d u l l  sound under 
hrmnner and shows s i g n i f i c a n t  l o s s  
of  s t rength  a s  compared with f r e sh  
rock. 

Hoderately - A l l  rock except q u a r t z  d iscolored  
Severe o r  s ta ined .  Rock shows severe l o s s  

of s t r eng th  and can  be excavated 
with g e o l o g i s t ' s  pick.  Rock has a  
d u l l  sound when s t ruck .  

Severe - A l l  rock except q u a r t z  d iscolored  
o r  s tained.  Rock "fabric"  c l e a r  
and. evident  but  reduced i n  s t r eng th  
t o  s t rong s o i l .  Some fragments of  
atrong rock usua l ly  l e f t .  

Very - A l l  rock except q u a r t z  d iscolored  
Severe o r  s ta ined .  Rock "fabric"  discern- 

i b l e  but  mass e f f e c t i v e l y  reduced 
t o  "soi l"  with on ly  fragments of  
atrong rock remaining. 

Complete - Rock reduced t o  "so i l . "  Bock 
"fabric" not d i s c e r n i b l e  o r  d i s -  
ce rn ib l e  only i n  small  s ca t t e red  
loca t ions .  Quartz may be present 
a s  d ikes  o r  s t r i n g e r s .  

S teps  i n  Logging 

1. Clean s e c t i o n  of w a l l  t o  be  mapped. 

2. E s t a b l i s h  v e r t i c a l  and hor i zon ta l  datum i n  wall  
o f  excavation. 

3. P l o t  datum and reference s t a t i o n s  on log.  Mea- 
s u r e  and p lo t  sur face  a rea  of opening on the  log. 

4. Inspec t  geology and e s t a b l i s h  geologic  f ea tu res  
t o  be measured and described.  

5 .  Measure and p lo t  pos i t ion  of geologic  f ea tu res  
with respec t  t o  datum. 
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6. Describe l i thology;  physica l  cond i t ion ,  and a t t i -  
tude of the  geologic u n i t s  on the  log.  Record 
the  condit ion of the  s u r f a c e  of t h e  wal l .  

7. Show sample locat ions  on t h e  geologic  log where 
appropriate.  

Photography 

In conjunct ion  with geologic logging of t h e  excavat ions ,  s u f f i c i e n t  

photographs s h a l l  be taken t o  document t h e  t y p i c a l  mapped u n i t s  a s  w e l l  

a s  any s i g n i f i c a n t  anomalies. Photograph coverage, t o  the  -extent  fea- 

s i b l e ,  should include geologic f e a t u r e s  p o t e n t i a l l y  s i g n i f i c a n t  t o  t h e  

des ign ,  important port ions of the  f a c i l i t y  ( i . e . ,  s h a f t  s t a t i o n ,  s h a f t  

key) ,  and represen ta t ive  geologic cond i t ions .  

Photographs s h a l l  be i n  co lo r  and s h a l l  show o r  be located with r e f e r -  

ence t o  an es t ab l i shed  datum. A v i s u a l  s c a l e  should be located i n  each 

photograph. Photographic coverage of  t h e  excavations w i l l  be performed 

j o i n t l y  by t h e  TSC and SNL. 

Samp 1 ing. 

I f  appropr ia t e ,  grab samples of t h e  rock w i l l  be co l l ec ted  during map- 

ping of  t h e  underground excavations. The l o c a t i o n  and sample number 

s h a l l  be shown on the  geologic log and recorded on the  sample summary 

s h e e t  shown i n  Figure A-5. Samples i n  t h e  explora tory  s h a f t  s h a l l  be 

nunbered consecut ive ly  beginning with WIPP-EXS-1. For the  f a c i l i t y  

hor izon ,  t h e  samples s h a l l  be designated by consecutive numbers begin- 

n ing with WIPP-FH-1 and f o r  the  vent  s h a f t  with WIPP-VS-1. Sample 

con ta ine r s  s h a l l  be c l e a r l y  i d e n t i f i e d  with the  following information:  

a WIPP-SPDV 
a sample number 
a sample loca t  ion  ( v e r t i c a l  and h o r i z o n t a l )  
a d a t e  co l l ec ted  
a c o l l e c t o r ' s  i n i t i a l s  
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NOT APPLICABLE TO THE S H A E  M4PPING 

FIGURE A - 3  
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W P  ING SYMBOLS AND ABBREVIATIONS 

The following symbols and abbreviat ions may be used as  appropriate:  

o Contacts between d i f f e r en t  rock types w i l l  be symbolized by: 

rharp contact i den t i f i ab l e  within 
0.05 fee t  or l e r r :  

gradat ional  contact  v i t h i n  0.05 f e e t  
t o  0 .2  f e e t :  

d i f f u s e  contact  within 0.2 f e e t  t o  
0.5 fee t :  

o Clay features  w i l l  be noted by: 

ream grea te r  than 1/4  inch th ick:  

par t ings  between 1/4  inch t o  1/16 
inch th ick  : 

breaks l e s s  than 1/16 inch th ick:  

discontinuous part ings and breaks 

o Spal l ing area: 

o Seep or  seep l i n e :  

o J o i n t  or f rac tu re  t r ace  showing a t t i t u d e  : 

o Bedding showing a t t i t u d e  : 

o Fault t r ace  showing a t t i t u d e  
and/or r e l a t i v e  separat ion : 

o Sample locat  ion: 

FIGURE A - 4  



Figure A-4 
(Continued ) 

o Abbreviations : 

C Coarse V Very G r  Gray Tr Trace* 

Med Medim Lt Light Rd Red Sm Some* 

F Fine Dk Dark Tn Tan Wh White 

VP Very Fine B r  Brown Bk Black Y 1  Yellow 

Xln Crysta l l ine  Jnt Joint Gn Green 

Symbols and abbreviations used other than those indicated above should 
be f u l l y  explained on the logs. 

* 
During t h e  mapping, t h e  fo l lowing  a b b r e v i a t i o n s  were used: 

t - t r a c e  
s - some 
w - abundant.  

The f i e l d  judgment is  o f t e n  v e r y  s u b j e c t i v e  and is  a f f e c t e d  by shape,  
s i z e ,  c o l o r  ( t r a n s p a r e n c y ) ,  e t c . ,  of t h e  a c c e s s o r y  c o n s t i t u e n t s  and 
m a t r i x .  
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WIPP-SPDV 
WASTE ISOLATlON PLOT PLANT 

SAMPLE SUMMARY SHEET 
SAMPLE NO. 

LOCATION: 
DRIFT 

STATION 

COLLECTION DATE: ' 

COLLECTED BY: 

PURPOSE: 

SAMPLE TYPE: 

APPROXIMATE S I Z E :  

Sketch of Sample Location ( as appropriate ) 

SAMPLE DESCRIPT ION A N D  PACKAGING 

DISPOSITION 

m 
REMARKS Z 

0 . 

FIGURE A-5 
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APPENDIX A-2 

GEOLOGIC INVESTIGATION OF SHAFT KEY AREA/ZONE 

EXCERPT (APPENDIX D) FROM THE 
SITE VALIDATION FIELD PROGRAM PLAN 

Waste Isolation Pilot Plant (WIPP) Project 
Southeastern New Mexico 

Revis ion 1 . 2  
January 3 ,  1983 

( l ) 0 n l y  minor changes were made i n  Revis ion 1 . 2  i n  comparison with the 
o r i g i n a l  which was dated April 28,  1982. 





APPENDIX D 

GEOLOGIC INVESTIGATION OF SHAFT KEY AREA 

D. 1.0 PURPOSE 

Cons t ruc t ion  o f  a s h a f t  key at t h e  bottom o f  t h e  l i n e r  and extending 

i n t o  competent salt  has  been planned. The purpose o f  geologic  mapping 

of  t h e  s h a f t  key i s  to: 

o Document geologic  cond i t i ons  t h a t  w i l l  be  covered 
by cons t ruc t ion  of  t h e  s h a f t  key 

o Provide geologic  input  t o  t h e  f i n a l  d e s i g n  and 
c o n s t r u c t i o n  o f  t he  s h a f t  key 

The key w i l l  c o n s i s t  o f  a c i r c u l a r  r e i n f o r c e d  c o n c r e t e  s t r u c t u r e  having 

tu, wa te r  s e a l s  and a water c o l l e c t i o n  r i n g  t o  c o l l e c t  any seepage, i f  

p r e s e n t ,  below t h e  l i n e r .  The key w i l l  beg in  a t  t h e  bottom o f  t h e  l i n e r  

at about  840 f e e t  and w i l l  extend approximately 60 f e e t  t o  a depth  o f  

900 f e e t  . 

The f i n a l  d e s i g n  d e t a i l s  f o r  c o n s t r u c t i o n  o f  t h e  s h a f t  key w i l l  be  based 

on t h e  a c t u a l  subsur face  condi t ions  a t  t h e  Rus t le r /Sa lado  Formation 

c o n t a c t  a s  by d i r e c t  v i s u a l  i n spec t ion  o f  t h e  rock  condi t ions  o f  t h e  

s h a f t  w a l l  and any water inflow below t h e  l i n e r .  

D.2.0 INVESTIGATIVE PLAN 

A f t e r  t h e  s h a f t  has  been made ready f o r  s a f e  acces s  t o  t h e  s h a f t  k e y .  

a r e a ,  TSC f i e l d  personnel f ami l i a r  with underground cons t ruc t ion  w i l l  be  

lowered i n t o  t h e  s h a f t  t o  inspec t  d i r e c t l y  t h e  subsur face  cond i t i ons  

j u s t  below t h e  l i n e r .  A t  t h i s  po in t ,  t h e  TSC and o t h e r  WIPP p a r t i c i -  

pan t s  w i l l  a s s e s s  t h e  adequacy of  t h e  planned key des ign  t o  perform 

under t h e  a c t u a l  s h a f t  condi t ions  observed.  I n  a d d i t i o n  t o  v i s u a l  

i n s p e c t i o n  o f  t h e  s h a f t  condi t ion ,  d e t a i l e d  geo log ic  mapping o f  t h e  w a l l  

r ock  w i l l  be  conducted from a depth of  840 f e e t  (bottom of  t h e  l i n e r )  t o  

about 900 f e e t .  This  information w i l l  be  used t o  document t h e  sub- 

s u r f a c e  c o n d i t i o n s  f o r  t h e  WIPP f i l e s  and f o r  background information i n  

h e l p i n g  t o  a s s e s s  t h e  performance o f  t h e  s h a f t  key. The mapping w i l l  be 

A-2/ 1 Rev. 1.2 



TME 3178 

performed i n  accordance with the geologic mapping procedures given i n  

~ppend ix  A. 

The product of the mapping wi l l  be a geologic log tha t  w i l l  be an accu- 

r a t e  two-dimensional representation of the e n t i r e  circumference of the 

wall  rock i n  the  shaf t  key area. The logs w i l l  record the a t t i t ude  and 

character  of the  stratigraphy, physical condition (washout areas,  spal- 

l i ng  rock, e t c . )  of the wall, and water inflow below the l i ne r .  Careful 

a t t en t ion  w i l l  be given t o  describing the stratigraphy, j o in t s ,  frac- 

t u r e s ,  vugs, argil laceous zones, and any other geologic features  tha t  

may adversely impact the short- and long-term s t a b i l i t y  of the shaf t .  

Rev. 1.2 
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APPENDIX A-3 

GALLOWAY 

A l l  mapping i n  the  explora tory  s h a f t  was performed from the  galloway 

which is shown i n  schematic s ec t i ons  on Page A-313. The galloway i s  a 

s teel  s t r u c t u r e  11 f e e t  i n  diameter c o n s i s t i n g  of t h r ee  l eve l s .  It i s  

r a i s e d  and lowered by two cab le s  operated by a system separa te  from t h e  

main h o i s t .  The main h o i s t  provided access  t o  o r  s l i g h t l y  below the  

galloway i n  buckets ( e i t h e r  a 6-man, 48-inch diameter o r  a 4-man, 40- 

inch d iameter ,  r e s p e c t i v e l y ) .  The bottom l e v e l  has a diameter of 9 

f e e t .  
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STRATIGRAPHIC SUMMARY 
OF THE EXPLORATORY SHAFT 

LISTING OF CODES 

General 

MB - Marker bed 

SEAM - Clay l a y e r  g r e a t e r  than 1/4" t h i c k  

PART - Clay p a r t i n g  between 1/16" and 1/4" t h i c k  

-T - Top of layer /bed  

-C - Center of l ayer /bed  

-B - Bottom of layer lbed  

/ - Contacts  between s t r a t a  

Formations/Mernbers/Units ( i n  descending s t r a t i g r a p h i c  order)  

RUS - Rus t l e r  Formation 

SAL - Salado Formation 

UP. SAL - Upper Salado Member 

MCN - McNut t Potash Member 

V.T. SAM) - Vaca T r i s t e  Sandstone Member 

UN. ANH - Union Anhydrite 

L i t h o l o g i c a l  Fac i e s  

H - H a l i t e ,  c o l o r l e s s  

HB - H a l i t e ,  reddish  brown 

HAS - H a l i t e ,  some a rg i l l aceous  ma te r i a l  (HAs) 

H A W  - H a l i t e ,  with abundant a rg i l l a ceous  ma te r i a l  (HAJ 

CB - Clay, brown 

CG - Clay, gray 

POLYH. S. - P o l y h a l i t e  seams 

AN. A - Anhydrite "a" 

AN. B - Anhydrite "b" 

HPTAW - H a l i t e  with t r a c e  of po lyha l i t e  and abundant a rg i l l a ceous  
ma te r i a l  (HPA~,) 

HPW - H a l i t e  with abundant po lyha l i t e  (HP,) 

H + 4P - H a l i t e  with four po lyha l i t e  bands o r  seams 

AN-CG - Anhydrite and gray c l ay  layer  
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STRATIGRAPHIC SUMMARY OF THE EXPLORATORY SHAFT 

Depths r e f e r  t o  zero datum poin t  ( t o p  of f i r s t  bunton ) .  

Pre l imina ry  depths  correspond t o  t h e  CWI approximate surveying performed 
March t o  May, 1982. 

Cor rec t ion  f a c t o r s  were determined by comparison of CWI e l e c t r o n i c  
surveying  of December 2, 1982, and TSC surveying of  January 22, 1983, 
wi th  t h e  pre l iminary  depths  of  geo log ica l  l ogs .  

E leva t ions  a r e  referenced t o  : 

Zero datum poin t  f o r  depth  measurements ( t o p  of f i r s t  bunton) 
a t  e l e v a t i o n  of 3410.00 f t .  MSL, based on CWI bench mark No. 
CW-1 a t  e l e v a t i o n  of 3410.080 f t .  MSL ( b r a s s  cap o u t s i d e  t h e  
explora tory  s h a f t )  and t i e d  t o  t h e  e x i s t i n g  nor th  b a s e l i n e  t o  
t h e  nor th  of t h e  s i t e .  

( 2 )  Bottom of concre te  ( s h a f t  key) a t  e l e v a t i o n  of 2530.38 5:. MSL; 
and 

( 3 )  S t e e l  deck ( c e n t e r  of south edge) a t  e l e v a t i o n  of 1259.03 f t .  
MSL based on CWI bench mark No. 82-D ( b r a s s  cap a t  NW corner  o f  
t h e  underground power c e n t e r  foundat ion)  a t  e l e v a t i o n  of  
1259.59 f t .  MSL. 

'OR. SURFACE 
RUS/SAL 
nB 1 00-T 
ME 100-B 
RBlOl-T 
ne101-8 
MB 102-T 
ME 102-8 
nB 103-T 
nB 103-8 
nB 104-T 
nB 104-8 
nE103-T 
nB 103-8 
nB 1 06-T 
n~ 106-8 
nB 1 07-T 
nB 107-8 
MB 1 08-T 
nB 108-B 
ME 109-T 
MB 109-8 
nB110-T 
1181 10-8 

LITHOLOGICAL 
CONTACT 

CORRECTION 
FACTOR 
(FT) 

PRELIMINARY 
DEPTH 
(FT) 

CORRECTED 

DEPTH (FT) 

ELEVATION 
(FT MSL) 

INTERVAL 
THICKNESS (FT) 
[FROM PRECEDING 

CONTACT 1 
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MB111-T 
MB111-B 
MB112-T 
MB112-B 
MB 1 13-T 
MB113-B 
MB114-T 
MB114-B 
MB 11 3-T 
MB113-B 
MB116-T 
MB 1 16-B 
UP. SAL/HCN 
V. T. SAND-T 
V. T. SAND-B 
ME1 17-T 
ME1 17-B 
MBll6-T 
ME 1 18-B 
ME 1 19-T 
MB119-B 
MB 120-T 
ME 1 2 0 4  
MB121-T 
MB121-B 
MB122-T 
ME 1 2 2 4  
UN. ANH-T 
UN. ANH-B 
MB 123-T 
MB 123-8 
MB 124-T 
MB 124-8 
ME 123-T 
MB 123-B 
MB 126-T 
MB 126-B 
MB 127-T 
ME 1 2 7 4  
ME 126-T 
MB 1 2 8 4  
MB 129-T 
MB 129-B 
MB 130-T 
MB 130-8 
MB131-T 
MB131-B 
MB 132-T 
MB 1 32-8 
ME 133-T 
ME 133-B 
MB1 34-T 
PlB 134-8 
MB133-T 
118133-8 
MB136-T 
MB 136-B 
MB 137-T 
MB 137-B 

L I T B O L O C I C A L  
CONTACT 

CORRECTED 
DEPTH 
( F T )  

PRELIMINARY 
DEPTR 
( F T )  

ELEVATION 
( F T  MSL) 

CORRECTION 
FACTOR 

( F T )  

INTERVAL 
T H I C K N E S S  ( F T  j 

[FROM PRECEDING 
CONTACT ] 
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APPENDIX C 

DESCRIPTION OF THE ROCK SAMPLES 

Grab samples t aken  from t h e  s h a f t  were examined by Sara  Black and/or 

Mike Free land  (D' Appolonia) t o  determine g e n e r a l  l i t h o l o g i c  and 

mine ra log i c  composi t ion and t o  v e r i f y  t h e  i d e n t i f i c a t i o n  of rock and 

mine ra l  types  encountered dur ing  s h a f t  mapping. Samples were examined 

u s ing  a 10-power hand l e n s  ,and a 40-power b inocu l a r  microscope. 

D e s c r i p t i o n s  were prepared fol lowing examinat ion,  supplemented i f  

nece s sa ry  by s imple  d i a g n o s t i c  t e s t s  (such a s  s o l u b i l i t y  i n  a c id ) .  Rock 

and mine ra l  c o l o r s  were i d e n t i f i e d  using a modif ied Munsell co lo r  c h a r t  

d i s t r i b u t e d  by t h e  Geological  Soc ie ty  of America. L e t t e r  symbols ( i n  

p a r e n t h e s i s )  fo l lowing  each sample d e s c r i p t i o n  correspond t o  t h e  legend 

developed and used f o r  t h e  mapping. 

DEPTH (FT) COLLECTED 
SAMPLE NO. AZIMUTH WHEN/WHO 

3/31/81 
ALM 

3/31/82 
RFM 

3/31/82 
RFM 

3/31/82 
RFM 

DESCRIPTION 

S i l t s t o n e ,  dark reddish-brown ( 1 0 ~  3 /41 ,  
t r a c e  t o  some c l a y ,  t r a c e  t o  some micro- 
h a l i t e  cubic  c r y s t a l s .  (SH) 

H a l i t e ,  c l e a r ,  t r ansparen t  t o  t r an s -  
l u c e n t ,  pa i e  reddish-brown (10R 3/4) , 
mass ive ,  mac roc rys t a l l i ne ;  l a r g e  i r r e -  
g u l a r  in tergrown c r y s t a l s ,  some c r y s t a l s  
s t r i a t e d .  (HC i n  HA) 

Anhydri te  and gypsum, white (N9) t o  
p a l e  reddish-brown ( 1 0 ~  5/41. Pre- 
dominantly anhydr i t e  but with abundant 
gypsum c r y s t a l s  on ou t e r  su r f ace s ;  some 
p o l y h a l i t e  i n  l aye r s ,  moderate red 
(5R 4/61.  (A) 

Anhydri te  (? ) ,  white ( ~ 9 )  s o f t ;  con- 
t a i n s  i n t e r g r a n u l a r  a rg i l l a ceous  mate- 
r i a l  i n  some p laces ,  moderate reddish-  
brown ( 1 0 ~  4/61 (smal l  sample, d i f f i c u l t  
t o  i d e n t i f y ) .  ( A  and CB) 
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DEPTH (FT) COLLECTED 
SAMPLE NO. AZIMUTH WHEN/ WHO DESCRIPTION 

EXS-5 867 .O 3/31/82 Halite, clear, transparent to tinged 
90' RFM with moderate reddish-orange (10R 6/61, 

massive, macrocrystalline. (HC) 

EXS- 7 

EXS-8 

EXS- 10 

EXS- 1 1 

876 .O 3/31/82 Halite, clear, micro- to macro- 
90" RFM crystalline; with intergranular argil- 

laceous material , dark reddish-brown 
( 10R 3/41 . Some apparent "hopper" 
halite crystals. (HA) 

3/31/82 Halite, argillaceous, as above. (HA) 
LJ 

3/31/82 Siltstone, dark reddish-brown ( 1 0 ~  3/41, 
W trace to some clay with halite, clear, 

micro- to macrocrystalline, cubic crys- 
tals. (SH) 

3/31/82 Sample contains 2 rock types: 
RFM 

(1) Sandstone, moderate reddish-brown 
( 1 0 ~  416) to medium light gray (~61, 
very fine to fine grained, subangular 
grains, trace to some silt, occasional 
grains of halite and gypsum, moderately 
cemented. (SSH) 

(2) Siltstone, moderate reddish-orange 
( 1 0 ~  6/61 with very fine sand, trace to 
some halite. (SSH) 

3/31/82 Siltstone, moderate reddish brown 
RFM ( 1 0 ~  4/61, contains some very fine 

sand. Trace grayish-green (5G 512) 
halite, surfaces coated with very 
fine needle-like gypsum crystals. (SH) 

3/31/82 Halite, clear to medium light gray 
RFM ( ~ 6 1 ,  argillaceous with as much as 

40% moderate reddish-brown ( 1 0 ~  4/6) 
silt and very fine sand, coarsely 
crystalline halite. (HA) 
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DEPTH (FT) COLLECTED 
SAMPLE NO. AZIMUTH WHEN /WHO DESCRIPTION 

EXS- 12 901 .O 3/31/82 Clay, moderate reddish-brown (10R 4/61, 
250" U conta ins  20 t o  30% h a l i t e ,  h a l i t e  is  

c l e a r  t o  medium l i g h t  gray (N6) and 
f i n e l y  t o  coarsely c r y s t a l l i n e .  (CB) 

908.0 3/31/82 Ha l i t e ,  moderate reddish-brown 
90" RFM (10R 4/61, medium t o  coarsely crys- 

t a l l i n e ,  a rg i l l aceous ;  sur face  coated 
with f i n e ,  needle-like gypsum crys- 
t a l s .  (HA) 

917.0 3/31/82 Clay, moderate reddish-brown (10R 4/61, 
90" U hard, h a l i t i c ,  h a l i t e  i s  c l e a r  t o  medium 

dark gray (N4) and coarsely c rys t a l -  
l i n e .  Contains t r aces  of white gyp- 
sum. (CB) 

EXS-15 983.0 4/26/82 Gypsum, white (N9), microcrys ta l l ine ,  
180" ALM t r ans lucen t  under microscope. (Gypsum 

i n  HPA) 

EXS-16 1036.6-1036.8 4/26/82 Sample contains two rock types: 
180" ALM 

(1)  Clay, medium dark gray (N4) t o  
grayish-red (5R 4/2) ,  h a l i t i c ,  medium 
hard,  euhedral  h a l i t e  c r y s t a l s  < 1 mn i n  
diameter. Sample is slickensidFd on 
sur face .  (CG) 

(2)  Halite. ,  pale  reddish-brown 
(10R 5/4)  t o  moderate reddish-brown 
(10R 4/6) ,  f r a c t u r e  f i l l i n g .  

EXS-17 1036.6-1037.0 4/26/82 Clay, medium dark gray (N4), h a l i t i c  
180" ALM euhedral  h a l i t e  c r y s t a l s  < 1 m i n  dia- 

meter. (CG) 

EXS-18 1044.7 4/26/82 Anhydrite, very l i g h t  gray (N8) t o  
180" ALM l i g h t  o l i v e  gray (5Y 6/1) ,  f i ne ly  

c r y s t a l l i n e .  (A) 

EXS-19 1049.5 4/26/82 Anhydrite,  very l i g h t  gray (N8) t o  
185" W l i g h t  o l i v e  gray (5Y 6/1),  f i n e l y  crys- 

t a l l i n e  (very small chip sample). (A) 
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DEPTH (FT) 
SAMPLE NO. AZIMUTH 

COLLECTED 
WHEN/ WHO DESCRIPTION 

4/26/82 Clay, medium gray (~5) to medium 
U greenish-gray (56 5/11, (CG) 

4/26/82 Clay, medium greenish-gray (56 5/11 
U to pale reddish-brown ( LOR 5/41, 

silty. (CG) 

4/26/82 Clay, dark reddish-brown ( 1 0 ~  3/41 
U silty, trace finely crystalline 

halite. (CB) 

4/26/82 Halite, dark reddish-brown (10R 3/41, 
U coarsely crystalline, very argil- 

laceous. (mixed HC and CB) 

4/26/82 Clay, dark reddish-brown ( 10R 3/41, 
U silty; trace of white (~91, finely crys- 

talline halite. (Bleb of CB in HA) 

4/26/82 Magnesite, medium light gray (N6), 
U massive, interlayered with anhydrite 

1116- to 114-inch thick. 

4/26/82 Halite, moderate reddish-brown 
U ( 1 0 ~  4/6), coarsely crystalline, poly- 

halitic. (HP) 

4/26/82 Clay, dark reddish-brown ( 1 0 ~  3/41 ; with 
LJ 20 to 40% interbeds of halite 1116- to 

1-inch thick, coarsely crystalline. (CB) 

4/26/82 Polyhalite, halitic; polyhalite is 
SRA moderate orange-pink ( 10R 7/41 and 

microcrystalline; halite is clear and 
medium crystalline. (Polyhalite-rich 
portion of HP) 

4/26/82 Clay, grayish-red (5R 4/21; trace of 
SRA white (Ng), finely crystalline halite. 

( CB) 

4/26/82 Clay, dark reddish-brown ( 1 0 ~  3/41 
SRA to medium light gray (N6). (CG/CB) 



DEPTH (FT) 
SAMPLE NO. AZIMUTH 

COLLECTED 
WHEN /WHO DESCRIPTION 

4/26/82 Clay, dark reddish-brown (10R 3 / 4 ) ,  
SRA s l i g h t l y  s i l t y ,  h a l i t i c ,  w i th  coarse ly  

c r y s t a l l i n e  halite. (CB) 

4/26/82 P o l y h a l i t e ,  moderate reddish-brown 
SRA ( 10R 4/6) ,  m ic roc rys t a l l i ne ,  dense, and 

clayey s i l t ,  medium l i g h t  gray (N6), 
h a l i t i c .  ( P a n d C G )  

4/27/82 P o l y h a l i t e ,  moderate reddish-brown 
ALM (10R 4 /6 ) ,  h a l i t i c .  (P) 

4/27/82 Clay, dark reddish-brown (10R 3 / 4 ) ,  
ALM t r a c e  of s i l t ,  some medium t o  coarse ly  

c r y s t a l l i n e  h a l i t e .  (CB) 

4/27/82 Po lyha l i t e ,  moderate reddish-orange 
ALM (10R 616). (P) 

4/27/82 Anhydrite,  white (N9), f i n e l y  crys-  
ALM t a l l i n e .  (A) 

4/27/82 Clayey si l t  t o  s i l t s t o n e ,  dark reddish- 
SRB brown (10R 3 /4) ,  containing some very 

f i n e  sand, halitic; conta ins  approxi- 
mately 30% c l e a r ,  f i n e  t o  medium crys- 
t a l l i n e  h a l i t e ,  gypsiferous (?). (SH- 
Vaca T r i s t e )  

4/27/82 Clay, dark reddish-brown (10R 3/41, 
SRB s l i g h t l y  s i l t y ,  t r a c e  h a l i t e .  (CB) 

4/28/82 H a l i t e ,  dark reddish-brown (10R 3/41, 
SRA very a rg i l l a ceous  ( s i l t y  c l a y ) ;  h a l i t e  

is c l e a r  t o  t r ans lucen t ,  coarse ly  crys- 
t a l l i n e .  (Hal i te - r ich  sample of CB) 

4/28/82 P o l y h a l i t e ,  moderate reddish-brown 
ALM (10R 4 /6) ,  sur faces  coated wi th  sugary, 

f i n e l y  c r y s t a l l i n e  h a l i t e .  (P) 

4/28/82 P o l y h a l i t e ,  moderate reddish-brown 
ALM (10R 4/6).  (P) 
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DEPTH (FT) 
SAMPLE NO. AZIMUTH 

COLLECTED 
WHEN/ WHO DESCRIPTION 

4/28/82 P o l y h a l i t e ,  moderate  reddish-brown (10R 
ALM 4 / 6 ) ,  and s i l t y  c l a y ,  l i g h t  o l i v e  g r a y  

(5Y 6 / 1 ) ,  h a l i t i c .  ( P ,  CG) 

4/28/82 H a l i t e ,  t r a n s l u c e n t  t o  moderate  redd ish-  
ALM orange ( 1 0 ~  6 /61 ,  c o a r s e l y  c r y s t a l l i n e ,  

s l i g h t l y  p o l y h a l i t i c ,  s u r f a c e  coa t ed  
with medium l i g h t  g r ay  (N6) c l a y .  (HP, 
CG ) 

4/28/82 P o l y h a l i t e ,  moderate  reddish-brown 
ALM ( 1 0 ~  416) .  ( P )  

4/29/82 H a l i t e ,  c l e a r  t o  medium l i g h t  g r a y  
SRB ( ~ 6 )  , a r g i l l a c e o u s  with  approx imate ly  

20% medium l i g h t  g ray  (N6) t o  moderate  
reddish-orange ( 1 0 ~  6/61 c l a y ;  h a l i t e  i s  
euhed ra l  and medium c r y s t a l l i n e ,  d i s ag -  
g r e g a t  ed . (HA) 

4/29/82 H a l i t e ,  medium l i g h t  g r ay  ( ~ 6 )  t o  p a l e  
ALM r ed  ( 1 0 ~  6 / 2 ) ,  medium t o  c o a r s e l y  

c r y s t a l l i n e ,  a r g i l l a c e o u s ,  t r a c e  t o  some 
gray  c l a y ,  t r a c e  p o l y h a l i t e .  (HA) 

4/29/82 H a l i t e ,  c l e a r  t o  moderate reddish-brown 
ALM ( 1 0 ~  4 /61 ,  p o l y h a l i t i c ,  c o a r s e l y  

c r y s t a l l i n e ;  wi th  5  t o  10% c l a y ,  medium 
l i g h t  g ray  ( ~ 6 1 ,  h a l i t i c ,  t race s i l t .  
(HP and CG) 

4/29/82 S i l t y  c l a y ,  medium l i g h t  g ray  ( ~ 6 1 ,  
ALM h a l i t  i c  wi th  approx imate ly  35% h a l i t e ;  

h a l i t e  i s  medium l i g h t  g ray  ( ~ 6 1 ,  medium 
t o  c o a r s e l y  c r y s t a l l i n e .  (CG) 

4/29/82 H a l i t e ,  t r a n s l u c e n t  t o  moderate redd ish-  
ALM orange ( 1 0 ~  6 / 6 ) ,  medium t o  c o a r s e l y  

c r y s t a l l i n e ,  s l i g h t l y  a r g i l l a c e o u s .  
(HA) 

4/30/82 Clay,  medium da rk  g r ay  (N4),  h a l i t i c ,  
RFM c o n t a i n s  approx imate ly  5% f i n e l y  c rys -  

t a l l i n e  h a l i t e  ( v i s i b l e  under micro- 
s cope ) .  (CG) 
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DEPTH (FT) 
SAMPLE NO. AZIMUTH 

COLLECTED 
WHENIWHO DESCRIPTION 

4130182 Clay, medium gray (N5), silty, halitic, 
RFM contains approximately 10% finely 

crystalline halite. (CG) 

4130182 Polyhalite, moderate reddish-orange 
ALM (10R 6/6), microcrystalline, translu- 

cent. Sample contains a thin (1 mm) 
lamina of anhydrite. (P in AC) 

4130182 Clay? but is crystalline with micro- 
ALM grains of halite (?)  , anhydrite (? )  , 

magnesite (?). (CG) 

4130182 Clay, medium light gray (N6), contains 
ALM grains of halite (?), polyhalite (?),  

and other unidentified evaporite mine- 
rals, crystalline appearance. (CG bleb 
in HC) 

4130182 Anhydrite, white (N9) to moderate 
ALM reddish-brown (10R 4/6), massive, granu- 

lar, microcrystalline. (A in HC) 

4130182 Halite, clear, transparent, argilla- 
ALM ceous; argillaceous material is moderate 

reddish-brown (10R 416) and microscopi- 
cally intergranular; halite crystals 
range from microscopic, cubic to 1 inch 
long, some elongated, columnar. (HA) 

4130182 Clay, grayish-red (10R 412), few 
LJ visible crystals of halite. (CB) 

4130182 Anhydrite, medium dark gray (N4), 
LJ microcrystalline, faintly banded; con- 

tains veins 118- to 114-inch thick of 
crystalline halite, clear to moderate 
reddish-orange (10R 616); halite in 
veins appears cubic to striated. (A) 

4130182 Anhydrite, medium dark gray (N4), micro- 
AIM crystalline, faintly banded. A. above, 

with included bands of halite. Trace 
grayish- ed (10R 412) clay from under- 
lying clay seam. (A-MB 139) 
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PHOTOGRAPHS OF THE KEY ZONE I N  THE 
EXPLORATORY SHAFT, WIPP  F A C I L I T Y  

SOUTHEASTERN NEW MEXICO 

NOTES 

Color photographs (8- by 10-inch) were taken by Frank Hensley of Sandia 

Nat ional  ~ a b o r a t o r i e s .  Photographs 1 through 29 were taken during a  

reconnaissance of t he  key zone on March 30, 1982. Accompanying F. 

Hens l e y  on t h e  reconnaissance were Lubor Ja ro l imek ( ~ ' ~ ~ ~ o l o n i a )  and A r t  

Moss (TSC-DtAppolonia). The add i t i ona l  two photographs (D-4 and D-5) 

w e r e  taken during a  t r i p  out of t he  s h a f t  on May 2, 1982. 

Negatives (marked "Key Zone") of t he  photographs a r e  re ta ined  i n  the  

Sandia c e n t r a l  f i l e s  fo r  t he  WIPP p ro j ec t .  The photograph numbers 

correspond t o  t he  nega t ive  numbers which i n d i c a t e  a  frame sequence and 

do not r e f e r  t o  t h e  numbers imprinted on t h e  margin of the negat ive 

(corresponding t o  d i f f e r e n t  nega t ive  format) . 

This set of photographs was taken from t h e  40-inch-diameter bucket p r i o r  

t o  e s t a b l i s h i n g  survey c o n t r o l  i n  t he  key zone and p r i o r  t o  geologic 

mapping. ks a r e s u l t ,  t he  l oca t ions  (depth and azimuth) of the  photo- 

graphs a re  approximate and were e s t ab l i shed  by a  review of a  nar ra ted  

video t ape  of t he  key zone and comparison of d i s t i n c t i v e  fea tures  as  

shown on the  geo log ica l  log. 

A l l  depths  i nd i ca t ed  r e f e r  t o  the  pre l iminary  depths on the geological  

log. Pre l iminary  depths  correspond t o  t he  CWI: approximate surveying 

performed during t h e  per iod March t o  May 1982. The r e s u l t s  of t h i s  

survey were used dur ing  geo log ica l  mapping. A co r r ec t i on  f ac to r  of -0.2 

foo t  was determined by comparison of CWI e l e c t r o n i c  surveying of 

December 2, 1982 and TSC surveying of January 22, 1983 with the pre- 

l iminary depths  of geologic  logs. A l l  depths  a r e  based on zero datum 

point  ( t o p  of f i r s t  bunton) a t  an e l e v a t i o n  of 3410.0 f ee t  MSL. Correct 

depths  and e l e v a t i o n s  can be ca l cu l a t ed  as fol lows:  



Corrected depth = Pre l iminary  dep th  - 0.2 foo t  

E leva t ion  = 3410.0 f e e t  - Corrected dep th .  

Although t h e r e  i s  no s c a l e  shown i n  t h e  photographs,  an approximate 

s c a l e  o f  1 inch equa l s  10 inches  was e s t ima ted  by us ing  s e v e r a l  o f  t h e  

more d i s t i n c t i v e  beds whose dimensions were measured du r ing  t h e  map- 

ping. However, t h i s  s c a l e  v a r i e s  cons ide rab ly  depending on t h e  d i s t a n c e  

o f  t h e  camera t o  t h e  wal l  and t h e  angle  t h e  camera makes with t h e  wa l l .  

A s u b j e c t  index ,  photo index ,  and d e s c r i p t i o n  of each photo a r e  provided 

f o r  r e f e r e n c e .  



SUBJECT INDEX 

W I P P  EXPLORATORY SHAFT KEY ZONE PHOTOGRAPHS 

SUBJECT 

Base of s t e e l  l i n i n g  
a depth of 842.5 f e e t  6)  

PHOTOGRAPH NUMBER 

R u s t l e r  Formation a t  12,  14,  23, 24, 25 
depths  from 842.5 t o  851 f e e t  

Rustler-Salado Formation 11, 14,  26, 27 
con tac t  a t  a depth of 851 f e e t  

Salado Formation a t  
dep ths  f r a n  852 t o  885 f e e t  

F r a c t u r e  i n  Salado Formation 1, 2, 3 
a t  a depth of 885 t o  890 f e e t  

Key zone following cons t ruc t ion  D-4, D-5 

( ' ) ~ 1 1  depths ind ica ted  r e f e r  t o  the  pre l iminary  depths on the  
geologica l  log. 
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PHOTOGRAPH DESCRIPTIONS 

The fol lowing s e c t i o n  provides the  l o c a t i o n  and a b r i e f  d e s c r i p t i o n  of 
each photograph. A 1 1  depths ind ica t ed  r e f e r  t o  the  pre l iminary  depths 
on the  geologica l  log. 

photograph 1 
Locat ion:  WIPP Exploratory Shaf t  - depth of 887k f e e t  and an azimuth of 

70k0 ( c e n t e r  of photo).  
Comments: V e r t i c a l ,  h a l i t e - f i l l e d  f r a c t u r e  (£11,  as  shown on t h e  geo- 

l o g i c  map of the  key zone) i n  f i n e  sandy s i l t s t o n e  ( l i g h t e r  
co lored  u n i t )  and s i l t s t o n e  (dark  reddish-brown s i l t s t o n e  
beds above and below sandy s i l t s t o n e ) .  

Photograph 2 
~ o c a t i o n :  WIPP Exploratory Shaf t  - depth of 888k f e e t  and an azimuth of 

105' ( cen te r  of photo) .  
Comments: Open, v e r t i c a l  f r a c t u r e  (£12,  as shown on the  geologic map of 

the key zone) i n  f i n e  sandy s i l t s t o n e  ( l i g h t e r  colored u n i t )  
and s i l t s t o n e  (dark  reddish-brown s i l t s t o n e  beds above and 
below sandy s i l t s t o n e ) .  

photograph 3 
Locat ion:  WIPP Exploratory Shaf t  - depth of 887.5k f e e t  and an azimuth 

of 215k0 ( c e n t e r  of photo).  
Comments: V e r t i c a l ,  h a l i t e - f i l l e d  f r a c t u r e ,  £16 ( a s  shown on the  geo- 

l o g i c  map of the  key zone) ,  i n  s i l t s t o n e  and sandstone bed. 

Photograph 4 
Locat ion:  WIPP Exploratory Shaf t  - depth of 881k f e e t  and an azimuth of 

185k0 ( c e n t e r  of photo) .  
Comments: Bed of c l e a r  t o  reddish-brown h a l i t e  i n  the upper pa r t  of the 

photo (above 879.8 f e e t ,  as  noted) .  Argi l laceous  h a l i t e  
occurs  below, but is mostly covered by f i n e ,  gray d r i l l i n g  
d e b r i s .  

Photograph 5 
~ o c a t i o n :  WIPP Exploratory Shaf t  - depth of 878.5k f e e t  and an azimuth 

of 185k0 ( c e n t e r  of photo) .  
Comments: Bed of c l e a r  t o  reddish-brown h a l i t e  across  the  middle of the 

photo (877.5 t o  879.8 f e e t ,  as  no ted ) .  Argi l laceous  h a l i t e  
occurs  above; a r g i l l a c e o u s  h a l i t e  t o  h a l i t i c  s i l t s t o n e  
below. White s t r e a k s  a r e  a s u r f i c i a l  s a l t  p r e c i p i t a t e  on the  
wal l .  

Photograph 6 
Location: WIPP Exploratory Shaft  - depth of 876k f e e t  and an azimuth of 

185k0 ( c e n t e r  of photo) .  
Comments: Banded h a l i t e  from the top of the  photo t o  876 f e e t ,  as 

noted; a r g i l l a c e o u s  h a l i t e  from 876 t o  877.5 f e e t ;  c l e a r  
h a l i t e  from 877.5 f e e t  t o  the bottom of the  photo. 



Photograph 7 
Locat ion:  WIPP Exploratory Shaf t  - depth  o f  870f f e e t  and an azimuth o f  

185f0 ( c e n t e r  of  photo) .  
Comments: Wall rock  i s  banded, c l e a r  and reddish-brown h a l i t e  o f  t h e  

Salado Formation. V e r t i c a l  s t r e a k s  i n  t h e  middle o f  t h e  
photo a r e  due t o  minor seepage along t h e  wall  of  t h e  s h a f t  
caus ing  s t a i n i n g  and d i s s o l u t i o n  o f  the  s a l t .  

Photograph 8 
~ o c a t i o n :  WIPP Exploratory Sha f t  - depth  o f  865.5f f e e t  and an azimuth 

of  185k0 ( c e n t e r  o f  photo) .  
Comments: Anhydrite bed (average 6 inches t h i c k )  d i r e c t l y  under la in  by 

a c l a y  seam ac ros s  t h e  middle o f  t h e  photo. m e  l i g h t -  
co lored  bed above the  anhydr i t e  i s  r e l a t i v e l y  c l e a r  h a l i t e .  
Re l a t i ve ly  c l e a r  t o  reddish-brown h a l i t e  unde r l i e s  t he  anhy- 
d r i t e ,  a l though mostly covered by f i n e  d r i l l i n g  d e b r i s .  

Photograph 9 
Locat ion:  WIPP Exploratory Shaf t  - depth  o f  854f f e e t  and an azimuth o f  

210f0 ( cen t e r  of  photo) .  
Comments: Wall rock of  reddish-brown a r g i l l a c e o u s  h a l i t e  loca ted  j u s t  

below t h e  Rus t l e r / s a l ado  c o n t a c t .  Mostly covered by f i n e  
d r i l l i n g  d e b r i s  except  i n  t h e  middle  of  t h e  photo where t he  
d e b r i s  has  been removed due t o  water  seepage down the  face .  
V e r t i c a l  f l u t i n g  caused by d i s s o l u t i o n  from minor seepage. 

Photograph 10 
Locat ion:  WIPP Exploratory Shaf t  - depth o f  853f f e e t  and an azimuth of  

165f0 ( cen t e r  of  photo) .  
Comments: Wall rock of  reddish-brown a r g i l l a c e o u s  h a l i t e  loca ted  j u s t  

below the  R u s t l e r / ~ a l a d o  c o n t a c t .  Mostly covered by f i n e  
d r i l l i n g  d e b r i s .  V e r t i c a l  f l u t i n g  i n  t he  middle of  t h e  photo 
caused by d i s s o l u t i o n  from minor seepage. 

Photograph 11 
Locat ion:  WIPP Exploratory Shaf t  - R u s t l e r l ~ a l a d o  contac t  a t  a depth of  

851 i  f e e t  and an azimuth of  165 i0 .  
Comments: Rus t le r /Sa lado  con tac t  v i s i b l e  ac ros s  t h e  middle o f  t h e  

photo. Washout of  up t o  one foo t  i n t o  t he  wall j u s t  below 
t h e  c o n t a c t .  Reddish-brown a r g i l l a c e o u s  h a l i t e  of  t he  Salado 
below the  con tac t  ( v i s i b l e  i n  lower middle of  photo) ;  s i l t -  
s tone  above t h e  c o n t a c t .  I n  t h i s  photo, t h e  h a l i t e  i s  
g e n e r a l l y  covered by f i n e  d r i l l i n g  d e b r i s .  

Photograph I 2  
Location: WIPP Exploratory Shaf t  - depth  of  848f f e e t  and an azimuth o f  

160f0 ( cen t e r  of  photo) .  
Comments: White u n i t  is  an anhydr i t e  bed con ta in ing  clayey s t r i n g e r s  

and p a r t i n g s  near  t he  base  o f  t he  Rus t l e r  Formation. Beds o f  
s i l t s t o n e  ( ~ u s t l e r  s or mat ion)  occur  above and below. Lower 
e x t e n t  of f r a c t u r e ,  £6 ( a s  shown on t h e  geologic  map of  t he  
key- zone) , i s  v i s i b l e  i n  upper s i l t s t o n e  bed a t  150f0 .  



Photograph 13 
Locat ion:  WIPP Explora tory  Shaft  - bottom o f  s t e e l  l i n i n g  a t  a depth of 

842.5 f e e t  and an azimuth of 150f0 .  
Comments: Remnant of  t h e  grout  plug and p l a s t i c  s h e e t i n g  i n  t h e  upper 

l e f t  co rne r  of t h e  photo; base of  s teel  l i n i n g  t o  t h e  r i g h t  
of  t h e  g rou t  plug.  Wall rock is s i l t s t o n e  of  t h e  R u s t l e r  
Formation. F rac tu re ,  £6 ( a s  shown on t h e  geo log ic  map of  t h e  
key zone) ,  is  v i s i b l e  i n  t h e  lower middle  of  t h e  photo. 

Photograph 14 
Location: WIPP Explora tory  Shaft - depth o f  848.5f f e e t  and an azimuth 

of  90f0 ( c e n t e r  of photo).  
Comments: White u n i t  is t h e  lowermost a n h y d r i t e  bed i n  t h e  R u s t l e r  

Formation. Rust ler /Salado con tac t  i s  v i s i b l e  i n  t h e  bottom 
of  t h e  photo. 

Photograph 15 
Location: WIPP Explora tory  Shaft  - bottom o f  s t e e l  l i n i n g  a t  a depth of 

842.5 f e e t  and an azimuth of 150f0 .  
Comments: Remnant o f  t h e  grout  plug and p l a s t i c  s h e e t i n g  i n  t h e  upper 

l e f t  co rne r  of  t he  photo; base o f  s t e e l  l i n i n g  t o  t h e  r i g h t  
o f  t h e  g rou t  plug. Wall rock is s i l t s t o n e  o f  t h e  R u s t l e r  
Formation. F rac tu re ,  £6 ( a s  shown on t h e  geo log ic  map of t he  
key zone) ,  is v i s i b l e  i n  t h e  lower middle  o f  t h e  photo. 

Photograph 16 
Locat ion:  WIPP Explora tory  Shaft  - bottom of  s t e e l  l i n i n g  a t  a depth  of  

842.5 f e e t  and an azimuth of 1902". 
Comments: Remnant of  t h e  g rou t  plug a t  t h e  bottom of  t h e  l i n i n g  on t h e  

r i g h t  s i d e  of t h e  photo. Wall rock i s  s i l t s t o n e  o f  t h e  
R u s t l e r  Formation. Upper ex t en t  o f  f r a c t u r e ,  f 7  ( a s  shown on 
t h e  geologic  map of the  key zone) ,  i s  v i s i b l e  j u s t  t o  t h e  
r i g h t  of  t h e  water  s t a i n  t r end ing  approximately 60" down t o  
t h e  l e f t .  

Photograph 17 
Locat ion:  WIPP Explora tory  Shaft  - bottom of  s t e e l  l i n i n g  a t  a depth  of 

842.5 f e e t  and an azimuth of 235k0. 
Comments: Remnant o f  t h e  g rou t  plug and p l a s t i c  s h e e t i n g  a t  t h e  bottom 

of  t h e  l i n i n g  i n  t he  upper h a l f  of t h e  photo. 'Wall rock i s  
s i l t s t o n e  of  t h e  Rus t l e r  Formation. F r a c t u r e ,  f8  ( a s  shown 
on t h e  geologic  map of t he  key zone) ,  i s  v i s i b l e  j u s t  t o  t h e  
r i g h t  of  t h e  s i d e l i n e .  Dark i r o n  ox ide lwa te r  s t a i n i n g  on t h e  
wa l l  due t o  seepage from behind t h e  l i n e r  (215f * )  . 

Photograph 18 
Locat ion:  WIPP Explora tory  Shaft  - bottom o f  s teel  l i n i n g  a t  a depth of  

842.5 f e e t  and an azimuth of  265k0. 
Comments: Remnant of  t h e  grout  plug and p l a s t i c  s h e e t i n g  a t  t h e  bottom 

of  t h e  l i n i n g  shown i n  the  upper h a l f  o f  t h e  photo. Wall 
rock i s  s i l t s t o n e  of  t h e  Rus t l e r  Formation. F r a c t u r e ,  f9  ( a s  



shown on t h e  geologic  map o f  t h e  key zone) ,  is  v i s i b l e  i n  t h e  
lower r i g h t  co rne r  of  t h e  photo. S i l v e r y  r e f l e c t i o n  i n  lower 
middle is  due t o  moisture  on t h e  w a l l .  

Photograph 19 
Locat ion:  WIPP Exploratory Shaf t  - bottom o f  s t e e l  l i n i n g  a t  a dep th  o f  

842.5 f e e t  and an azimuth of  285f0. 
Comments: Remnant o f  t h e  grout  plug and p l a s t i c  shee t ing  a t  t h e  bottom 

o f  t he  l i n i n g .  Wall rock  is  s i l t s t o n e  o f  t h e  Rus t l e r  Forma- 
t i o n .  F r a c t u r e ,  f 9  ( a s  shown on t h e  geologic  map o f  t h e  key 
zone) ,  is v i s i b l e  i n  t he  lower middle  p a r t  o f  t he  photo. 

Photograph 20 
Locat ion:  WIPP Exploratory Shaf t  - bottom o f  steel l i n i n g  a t  a depth o f  

842.5 f e e t  and an azimuth of  305k0. 
Comments: Remnant o f  t h e  g rou t  plug and p l a s t i c  shee t ing  a t  t h e  bottom 

o f  t h e  l i n i n g  i n  t h e  upper h a l f  o f  t h e  photo. Wall rock is  
s i l t s t o n e  o f  t h e  Rus t l e r  Formation. F r a c t u r e ,  £9 ( a s  shown 
on t h e  geologic  map o f  t h e  key zone) ,  i s  v i s i b l e  i n  the  lower 
l e f t  co rne r  of  t h e  photo. Severa l  i r o n  oxide lwater  s t a i n s  
due t o  seepage from behind t h e  l i n i n g .  

Photograph 21 
Locat ion:  WIPP Exploratory Shaft  - bottom o f  s t e e l  l i n i n g  a t  a depth o f  

842.5 f e e t  and an azimuth of O f 0 .  
Comments: Remnant of  g rou t  plug a t  t h e  bottom o f  t h e  l i n i n g  i n  t h e  

upper h a l f  of  t h e  photo. Wall rock  i s  s i l t s t o n e  o f  t h e  
R u s t l e r  Formation. White s t a i n i n g  i n  t h e  lower r i g h t  corner  
is  s a l t  p r e c i p i t a t e  due t o  seepage from behind the  l i n i n g .  

Photograph 22 
Locat ion:  WIPP Exploratory Shaft  - bottom o f  steel l i n i n g  a t  a depth o f  

842.5 f e e t  and an azimuth o f  65 f0 .  
Comments: Remnant of  t h e  grout  plug with p l a s t i c  shee t ing  a t  t h e  bottom 

o f  t h e  l i n i n g .  Wall rock is  s i l t s t o n e  of  t h e  Rus t l e r  For- 
mation. Prominent f r a c t u r e ,  f9B ( a s  shown on t h e  geologic  
map o f  t he  key zone) ,  with minor seepage v i s i b l e  j u s t  t o  t h e  
l e f t  o f  t h e  middle of  t h e  photo. V e r t i c a l  f r a c t u r e ,  f9C ( a s  
shown on the  geologic  map of  t h e  key zone) ,  is  v i s i b l e  j u s t  
t o  t h e  r i g h t  o f  t h e  middle of  t h e  photo. 

Photograph 23 
Locat ion:  WIPP Exploratory Shaft  - depth  o f  848k f e e t  and an azimuth o f  

215f0 ( cen t e r  of  photo).  
Comments: White u n i t  i n  t h e  middle of  t h e  photo i s  an anhydr i te  bed 

conta in ing  c layey  s t r i n g e r s  and p a r t i n g s  near  the  base of  t he  
Rus t l e r  Formation. Beds of  s i l t s t o n e  ( R u s t l e r  s or mat ion) 
occur  above and below. Water s t a i n  a t  215f0 due t o  seepage 
from behind t h e  l i n e r .  Southwest s i d e l i n e  along r i g h t  margin 
a t  235f0 .  
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Photograph 24 
Location: WIPP Exploratory Shaft  .- depth o f  848f f e e t  and an azimuth of 

170f0 ( c e n t e r  of photo).  
Comments: White u n i t  is an anhydr i te  bed con ta in ing  c layey  s t r i n g e r s  

and p a r t i n g s  near  t h e  base of t h e  R u s t l e r  Formation. Beds of 
s i l t s t o n e  ( ~ u s t l e r  Formation) occur  above and below. 

Photograph 25 
Location: WIPP Exploratory Shaft  - depth o f  849f f e e t  and an azimuth of 

130f0 ( c e n t e r  o f  photo).  
Comments: White u n i t  i s  t h e  lowermost anhydr i t e  bed i n  t h e  Rus t l e r  

Formation. S i l t s t o n e  beds of t h e  R u s t l e r  Formation occur  
above and below t h e  anhydr i te .  

Photograph 26 
~ o c a t i o n :  WIPP Exploratory Shaf t  - Rust le r /Sa lado con tac t  a t  a  depth of 

851f f e e t  and an azimuth of  100fO . 
Comments: ~ u s t l e r / S a l a d o  con tac t  v i s i b l e  ac ross  t h e  upper p a r t  of t h e  

photo. Washout of up t o  one foot  i n t o  t h e  wal l  j u s t  below 
t h e  c o n t a c t .  S i l t s t o n e  above t h e  con tac t  ; a r g i l l a c e o u s  
h a l i t e  below. Reddish-brown a r g i l l a c e o u s  h a l i t e  v i s i b l e  i n  
t h e  middle of t h e  photo; remainder of t h e  h a l i t e  i s  covered 
by f i n e  d r i l l i n g  d e b r i s .  

Photograph 27 
Location: WIPP Exploratory Shaft  - ~ u s t l e r / ~ a l a d o  c o n t a c t  a t  a  depth of 

851f f e e t  and an azimuth of 160f0 .  
Comments: ~ u s t l e r / S a l a d o  con tac t  v i s i b l e  a c r o s s  t h e  middle of t h e  

photo. Washout of  up t o  one foot  i n t o  t h e  wal l  j u s t  belbw 
t h e  con tac t .  S i l t s t o n e  above t h e  c o n t a c t ;  a r g i l l a c e o u s  
h a l i t e  below. Reddish-brown a r g i l l a c e o u s  h a l i t e  v i s i b l e  i n  
t h e  lower r i g h t  co rne r ;  remainder of  t h e  h a l i t e  i s  covered by 
f i n e  d r i l l i n g  d e b r i s .  

Photograph 28 
Locat ion:  WIPP Exploratory Shaft  - bottom of s t e e l  l i n i n g  a t  a  depth of 

842.5 f e e t  and an azimuth of 160*". 
Comments: Wall rock i s  s i l t s t o n e  of t h e  R u s t l e r  Formation. 

Photograph 29 
Location: WIPP Exploratory Shaft  - depth of 84% f e e t  and an azimuth of 

150f0 ( c e n t e r  of  photo).  
Comments: Wall rock i s  s i l t s t o n e  and anhydr i t e  (bottom of  photo only)  

of t he  Rus t l e r  Formation. Prominent f r a c t u r e  i n  middle of  
t h e  photo i s  £6 ( a s  shown on t h e  geo log ic  map of  t h e  key 
zone).  F rac tu re ,  £5, i s  v i s i b l e  along t h e  l e f t  margin of the  
photo. 



Photograph D-4 
Location: WIPP Explora tory  Shaf t  - depth o f  88% f e e t .  ( 1  1 
Comments: Bottom of  wi re  mesh and rock b o l t s  i n s t a l l e d  a t  t he  base of  

t h e  key from a depth  o f  880 t o  886 f e e t .  

Photograph D-5 
Location: WIPP Explora tory  Shaft  - depth o f  847k f e e t . ( l l  
Comments: Connection between t h e  s t e e l  l i n i n g  above and t h e  concre te  

p o r t i o n  o f  t h e  key. 

 NO azimuth recorded - photograph was taken  without  ho r i zon ta l  con t ro l  
from a f a s t  moving bucket .  
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PHOTOGRAPHS OF THE STATION ZONE I N  THE 
EXPLORATORY SHAFT, WIPP  F A C I L I T Y  

SOUTHEASTERN NEW MEXICO 

NOTES 

Color photographs (8 by 10-inch) of the s t a t i o n  zone i n  the explora tory  

s h a f t  were taken by Frank Hensley of Sandia Nat ional  Labora tor ies  on 

May 2, 1982. Accompanying F. Hensley was Lubor Jarolimek (DIAppolonia). 

The 56 photographs were taken from the  galloway and from the 48-inch- 

diameter  bucket following geologic  mapping of the  sha f t  s t a t  ion  a rea .  

Negatives (1.6 by 2.2 inches) of t he se  photographs a r e  re ta ined  i n  t he  

Sandia  c e n t r a l  f i l e s  fo r  the WIPP p ro j ec t .  The photograph numbers 

correspond t o  the nega t ive  numbers which i n d i c a t e  a frame sequence and 

do not r e f e r  t o  t he  numbers imprinted on the  margin of the  aega t ive  

(corresponding t o  d i f f e r e n t  negat ive format) .  

Coverage of the photographs inc ludes :  

A-1 t o  A-15 - A s t r i p  along the south wall  from a 
pre l iminary  depth of 2,140 t o  2,165 f ee t  

6 B-1 t o  B-15 - A s t r i p  along the  south wal l  from a 
prel iminary depth of 2,105 t o  2,138 f e e t  

C-1 t o  C-15 - A s t r i p  along the  south wall  from a 
pre l iminary  depth of 2,070 t o  2,105 f ee t  

D-1 t o  D-3 - e y y d r i t e  "a" a t  a prel iminary depth 
of 2,121 f ee t  

E-1 t o  E-4 - Anhydrite "b" a t  a prel iminary depth 
of 2,126.5 f e e t  (E-1 t o  E-3) and anhydr i te  "a" a t  
a prel iminary depth of 2,121 f e e t  (E-4) 

F-1 t o  F-4 - MB 139 a t  a p re l iminary  depth of 
2,155* f e e t  

( l ) ~ h i s  r o l l  a l s o  conta ins  two photographs (0-4 and D-5)  of the  s h a f t  
key zone obtained during the  t r i p  out of t he  s h a f t .  These photo- 
graphs a r e  included i n  the  "Key Zone" volume of photographs. 
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I n  a d d i t i o n  t o  t he  photographs, a sub jec t  index, photo index, and 

d e s c r i p t i o n s  of t he  photographs a r e  provided f o r  r e f e rence .  

I n  most of t h e  photographs from Rol l s  A, B ,  and C ,  survey c o n t r o l  i s  

provided by a yellow c r o s s  pa in ted  along t h e  south  s i d e  of t h e  s h a f t  

wal l  a t  f ive-foot  i n t e r v a l s  and/or a yel low t ape  t h a t  was hung from the  

2,100-foot hook f o r  depth (p re l imina ry  depth)  c o n t r o l .  The approximate 

s c a l e  of t h e s e  photographs is 1 inch equals  4 inches .  For t he  photo- 

graphs from Ro l l s  D, E, and F, survey c o n t r o l  i s  given by ,a  no te  ( i n d i -  

c a t i n g  pre l iminary  depth and azimuth of t he  photograph) a t tached  t o  a 

wooden measuring s c a l e .  The s c a l e  of t h e s e  photographs i s  approximately 

1 inch equals  8 inches.  The white t ape  appearing on some photographs 

was hung from near  the  base of MB 136 a t  Azimuth 270 degree (wes t ) .  The 

zero  point  of t he  white tape  is a t  a p re l imina ry  depth of 2,033.8k f e e t  

on t h e  yellow t ape .  A l l  depths r e f e r  t o  t h e  pre l iminary  depths ind i -  

ca t ed  on t h e  geologic  log. Pre l iminary  depths  correspond t o  t h e  CWI 

approximate surveying performed during t h e  per iod  March t o  May 1982. 

The r e s u l t s  of t h i s  survey were used dur ing  geo log ica l  mapping. A cor- 

r e c t i o n  f a c t o r  of +2.6 f e e t  was determined by comparison of CWI e l ec -  

t r o n i c  surveying of December 2,  1982 and TSC surveying of January 22, 

1983 with t h e  pre l iminary  depths of geologic  l ogs .  A l l  depths a r e  based 

on zero datum point  ( t o p  of f i r s t  bunton) a t  an e l e v a t i o n  of 3410.0 f e e t  

MSL. Corrected depths and e l e v a t i o n s  can be c a l c u l a t e d  as fo l lows:  

Corrected depth = Pre l iminary  depth + 2.6 f e e t  

a Eleva t ion  = 3410.0 f e e t  - Corrected depth .  
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HORIZONTAL CONTROL -- 
NORTH EAST SOU1 H WEST NORTH 

NOTES: I. CORRECTED DEPTH = PRELIMINARY DEPTH + 2.6 FT. 

2. THE LOCATIONS SHOWN IN THIS FIGURE ARE APPROXIMATE AND 
MAY VARY SOMEWHAT FROM THE ACTUAL PHOTOGRAPH LOCATIONS. 



HORIZONTAL CONTROL 

NORTH EAST SOUTH WEST NORTH 

NOTES: I. CORRECTED DEPTH = PRELIMINARY DEPTH + 2.6 FT. - 
2. THE LOCATIONS SHOWN IN THIS FIGURE ARE APPROXIMATE AND 

. .  . 



TME 3178 

' s  
x a  

c: g s .  
IL a" 
'q : c  
(U w ?  
+ a n  
I 
I- w z  
a K 
w  3'- 
0 (3: 
* k  
K 
a EF 
z El- - 
I I ' " 8  
W 
a zLL 
a 3 

OI- 
11 s a  

"3 
a V)w 
W 2s 

05: 
D I- 

? Z &  
y s"> 
K 
K W *  
0 x a  
0 + I  

0 

m 
m 

0 
0 
2 

e 
(U 

0 
0 :: 
0 - 
m 

INDEX TO PHOTOGRAPHS OF THE 
WlPP EXPLORATORY SHAFT - 

C T A T I A N  7AhlC 

N 
o w  - 

- N - - 
a a 

r 
- 
7 1 \ - I .\ 

I 
I I 
I 

I 
I 

- * 5 
m m - 

2, - 

"0 
'U' 

k 

O o  
(D 

0 
0, 
WJ 

In - 
a 

I I '  I I I I I I 

- 
O W  

I+) 

u - 
-a - - - 
w 
l- - 
a 
n 
> 
I 

N rr) 
a a 

% 
~i 

b 

t ~ O ( O  
a a a  

- 
a 

,-I 
z a  
2 z  
G u  
& k  n-- 

W '  X 
E ~ E  
Z S Z  

rr) 
lL 

N 
IL 

b c o m  
a a a  

0, 

S 
t. 

ct 
L 

m 
m - 
m 
I 



INDEX TO PHOTOGRAPHS OF THE 
WlPP EXPLORATORY SHAFT - 

STATION ZONE 
(CONTINUED) 

LA " E 
.. L 

z; 
LA 

z 
SI- 
0 C 

I= 
cn g 



TME 3178 

PHOTOGRAPH DESCRIPTIONS 

The fo l lowing  s e c t i o n  provides the  l o c a t i o n  and a  b r i e f  d e s c r i p t i o n  of 
each photograph. A l l  depths i nd ica t ed  r e f e r  t o  t he  pre l iminary  depths 
on the  geologic  log. 

Photograph A-1 
Loca t ion:  WIPP Exploratory Shaft  - depth of 2140 f e e t  a t  t he  yellow 

c r o s s  and an azimuth of 180' a t  t h e  t ape .  
Comments: D i f fuse  contac t  a t  2140 f e e t  having h a l i t e  conta in ing  some 

a r g i l l a c e o u s  m a t e r i a l  above and h a l i t e  conta in ing  t r a c e  
p o l y h a l i t e  and a r g i l l a c e o u s  m a t e r i a l  below. Whiter-looking 
a reas  caused by a  dusty-sandy c o a t i n g  on the  wall  from t h e  
c o n s t r u c t i o n  a c t i v i t i e s .  

Photograph A-2 
Locat ion:  WIPP Exploratory Shaf t  - depth of 2140 f e e t  a t  the  c r o s s  near 

top of photo and an azimuth of 180' a t  t h e  t ape .  
Comments : Wall rock of c l e a r  h a l i t e  con ta in ing  t r a c e  disseminated 

p o l y h a l i t e  and a r g i l l a c e o u s  m a t e r i a l .  

Photograph A-3 
~ o c a t i o n :  WIPP Exploratory Shaft  - depth of 2143k f e e t  ( c e n t e r l i n e )  and 

an azimuth of 180' a t  t he  t ape .  
Comments: Wall rock of h a l i t e ,  with a r g i l l a c e o u s  m a t e r i a l ,  l o c a l l y  

con ta ins  c l a y  b lebs  and s t r i n g e r s ,  t r a c e  p o l y h a l i t e .  

Photograph A-4 
Locat ion:  WIPP Exploratory Shaf t  - depth of 2145 f e e t  a t  the  c r o s s  and 

an azimuth of 180" a t  t he  t ape .  
Comments: Wall rock of h a l i t e ,  with a r g i l l a c e o u s  m a t e r i a l ,  l o c a l l y  

con ta ins  c l ay  b lebs  and s t r i n g e r s ,  t r a c e  p o l y h a l i t e .  

Photograph A-5 
Locat ion:  WIPP Exploratory Shaf t  - depth of 2148.5i f e e t  ( c e n t e r l i n e )  

and an azimuth of 180' a t  t he  t a p e .  
Comments : Wall rock of h a l i t e ,  with a r g i l l a c e o u s  m a t e r i a l ,  l o c a l l y  

con ta ins  c l ay  blebs and s t r i n g e r s ,  t r a c e  p o l y h a l i t e .  

Photograph A-6 
Locat ion:  WIPP Exploratory Shaft  - depth of 2150 f e e t  a t  t he  c r o s s  and 

an azimuth of 180' a t  t h e  t ape .  
Comments: Wall rock of h a l i t e ,  with a r g i l l a c e o u s  m a t e r i a l ,  l o c a l l y  

con ta ins  c l ay  blebs and s t r i n g e r s ,  t r a c e  p o l y h a l i t e .  

Photograph A-7 
~ o c a t i o n :  WIPP Exploratory Shaft  - depth of 2150 f e e t  a t  t he  yellow 

c r o s s  and an azimuth of 180' a t  t he  t a p e .  
Comments: Wall rock of h a l i t e  with p o l y h a l i t e  (not  v i s i b l e  due t o  

d e b r i s  on the  wa l l )  below 2150 f e e t .  



Photograph A-8 
~ o c a t i o n :  WIPP Exploratory Shaft  - depth of  2153.8 f e e t  a t  t h e  t o p  of 

Marker Bed 139 and an azimuth of  180" a t  t ape .  
Comments: Wall rock o f  h a l i t e  with p o l y h a l i t e  over ly ing  anhydr i te  of  

Marker Bed 139. Note t he  undulatory upper contact  of  Marker 
Bed 139. 

photograph A-9 
Locat ion:  WIPP Exploratory Shaf t  - depth o f  2155 f e e t  a t  t h e  yellow 

c r o s s  and an azimuth of  180" a t  t h e  tape.  
Comments: H a l i t e  with p o l y h a l i t e  i n  t h e  t o p  o f  t h e  photo; remainder of 

photo i s  anhydr i te  ( ~ a r k e r  Bed 139).  

photograph A-10 
Locat ion:  WIPP Explora tory  Shaf t  - depth of  2155 f e e t  a t  t h e  yellow 

c r o s s  ( t o p  of  photo) and an azimuth of  180" a t  t he  tape .  
Comments: Anhydrite ( ~ a r k e r  Bed 139) i n  t h e  upper p a r t  of t h e  photo; 

h a l i t e  conta in ing  some p o l y h a l i t e  i n  t he  lower p a r t .  White 
specks on t h e  wal l  a r e  p ieces  of  styrofoam d e b r i s  from con- 
s t r u c t i o n  of t h e  key. 

Photograph A-1 1 
~ o c a t i o n :  WIPP Explora tory  Shaf t  - depth of  2160 f e e t  a t  t he  yellow 

c r o s s  (bottom of photo) and an azimuth of  180" a t ' t h e  tape .  
Comments: Wall rock of h a l i t e  conta in ing  some po lyha l i t e .  

photograph A-12 
Locat ion:  WIPP Exploratory Shaf t  - depth o f  2160 f e e t  a t  the  yellow 

c r o s s  and an azimuth of 180" a t  t h e  tape .  
Cormnents : Gradat iona l  con tac t  a t  2160 f e e t  from h a l i t e  containing some 

p o l y h a l i t e  above 2160 f e e t  t o  h a l i t e  with po lyha l i t e  below 
( a n  inc rease  i n  p o l y h a l i t e  with dep th ) .  Black l i n e s  a r e  
d e b r i s  l e f t  on t h e  wal l  from former water l e v e l s  i n  t h e  
s h a f t .  

Photograph A-13 
~ o c a t i o n :  WIPP Exploratory Shaf t  - depth of  2165 f e e t  a t  t h e  yellow 

c r o s s  and an azimuth of 180" a t  t h e  tape .  
Comments: Wall rock of  h a l i t e  with p o l y h a l i t e .  White specks on t h e  

wal l  a r e  p i eces  of styrofoam d e b r i s  from cons t ruc t ion  of  t h e  
key. 

Photograph A-14 
Locat ion:  WIPP Exploratory Shaft  - depth of  2165 f e e t  a t  t he  yellow 

c r o s s  and an azimuth of 180" a t  t h e  tape .  
Comments: Wall rock of  h a l i t e  with p o l y h a l i t e  from t h e  top  of  t h e  photo 

t o  j u s t  below t h e  yellow c r o s s  a t  2165.5 f e e t .  I r r e g u l a r  and 
wavy gray  c l a y  pa r t i ng  118 t o  112-inch t h i c k  a t  2165.5 
f e e t .  Clay p a r t i n g  under la in  by c l e a r  h a l i t e  containing 
t r a c e  t o  some a rg i l l aceous  m a t e r i a l  and t r a c e  po lyha l i t e .  
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Photograph A- 15 
Locat ion:  WIPP Explora tory  Shaf t  - depth of 2165 f e e t  a t  t h e  yel low 

c r o s s  and an azimuth of  180" a t  t h e  t a p e .  
Comments: Wall rock of  h a l i t e  with p o l y h a l i t e  from t h e  t o p  o f  t h e  photo 

t o  j u s t  below t h e  yellow c r o s s  a t  2165.5 f e e t .  I r r e g u l a r  and 
wavy g ray  c l a y  p a r t i n g  118 t o  112-inch t h i c k  a t  2165.5 
f e e t .  Clay p a r t i n g  under la in  by c l e a r  h a l i t e  con ta in ing  
t r a c e  t o  some a r g i l l a c e o u s  m a t e r i a l  and t r a c e  p o l y h a l i t e .  

Photograph B-1 
Location: WIPP Explora tory  Shaf t  - depth of 2105 f e e t  and an azimuth of  

180" a t  t h e  yel low c ros s .  
Comments: Wall rock of  h a l i t e  conta in ing  t r a c e  a r g i l l a c e o u s  m a t e r i a l .  

I nc rease  i n  a r g i l l a c e o u s  content  above 2105.3 f e e t .  

Photograph B-2 
Location: WIPP Explora tory  Shaf t  - depth o f  2108.5f f e e t  ( c e n t e r  o f  

photo) and an azimuth 180" a t  t he  t a p e .  
Comments: Wall rock of h a l i t e  conta in ing  t r a c e  a r g i l l a c e o u s  m a t e r i a l .  

Thin (up  t o  112 inch t h i c k )  d i scon t inuous  gypsumfanhydrite 
seam a t  2108.6 f e e t  (middle of t h e  photo) .  

Photograph B-3 
Locat ion:  WIPP Explora tory  Shaf t  - depth of  2110 f e e t  and an azimuth o f  
180" a t  t h e  yel low c r o s s .  
Comments: Wall rock o f  h a l i t e  conta in ing  some a r g i l l a c e o u s  m a t e r i a l  and 

t r a c e  p o l y h a l i t e .  Clay seam with a n h y d r i t e  (114 t o  1 112- 
inch  t h i c k )  a t  2110 f e e t .  

Photograph B-4 
Locat ion:  WIPP Explora tory  Shaf t  - depth o f  2112.5f f e e t  ( c e n t e r  of 

photo) and an azimuth of 180" a t  t h e  t a p e .  
Comments: Wall rock of  h a l i t e  conta in ing  some a r g i l l a c e o u s  m a t e r i a l  and 

t r a c e  p o l y h a l i t e .  

Photograph B-5 
Location: WIPP Explora tory  Shaf t  - depth a t  2115 f e e t  and an azimuth of 

180" a t  t h e  yel low c r o s s .  
Comments : Gradat iona l  c o n t a c t  a t  2115.2 f e e t  wi th  h a l i t e  conta in ing  

some p o l y h a l i t e  below and h a l i t e  c o n t a i n i n g  some c l a y  and 
t r a c e  p o l y h a l i t e  above. 

Photograph B-6 
Location: WIPP Explora tory  Shaft  - depth o f  2115 f e e t  a t  t h e  yel low 

mark ( t o p  of  photo) and an azimuth of  180" a t  t h e  t ape .  
Comments: Wall rock of  h a l i t e  conta in ing  some p o l y h a l i t e .  

Photograph B-7 
Location: WIPP Explora tory  Shaft  - depth  o f  2120 f e e t  and an azimuth of 

180" a t  t h e  yellow c r o s s .  



Comments: Wall rock o f  anhydr i te  from 2119 t o  2119.9 f e e t  (see yellow 
t ape )  o v e r l a i n  by c l e a r  h a l i t e  con ta in ing  some po lyha l i t e  and 
unde r l a in  by c l e a r  h a l i t e .  

Photograph B-8 
Location: WIPP Explora tory  Shaft  - depth o f  2120 f e e t  and an azimuth of  

180" a t  t h e  yellow c ros s .  
Comments: Wall rock  o f  c l e a r  h a l i t e .  

Photograph B-9 
Location: WIPP Explora tory  Shaft  - depth o f  2122.5f f e e t  ( c e n t e r  of 

photo) and an azimuth of 180" a t  t h e  t ape .  
Comments: Wall rock of  c l e a r  h a l i t e .  

Photograph B-10 
Locat ion:  WIPP Exploratory Shaft  - depth o f  2125 f e e t  and an azimuth of  

180" a t  t h e  yellow c ros s .  
Comments: Wall rock o f  anhydr i te  ( anhydr i t e  "b") from 2126.6 t o  2126.9 

f e e t  (bottom of  t h e  photo) .  Over la in  by c l e a r  h a l i t e .  

Photograph B-11 
Location: WIPP Exploratory Shaft  - depth o f  2128 f e e t  ( cen t e r  of  photo) 

and an azimuth of 180" a t  t h e  t ape .  
Comments: Wall rock o f  a rg i l l a ceous  h a l i t e  and an in te rbed  ( t o p  of  t he  

photo) o f  anhydr i te  (anhydr i te  "b") from 2126.6 t o  2126.9 
f e e t  . 

Photograph B-12 
Locat ion:  WIPP Exploratory Shaft  - depth o f  2130 f e e t  ( a t  t h e  yellow 

mark) and an azimuth of 180" a t  t h e  t ape .  
Comments: Wall rock o f  h a l i t e  containing t r a c e  a r g i l l a c e o u s  ma te r i a l  

and t r a c e  p o l y h a l i t e .  

Photograph B-13 
~ o c a t i o n :  WIPP Exploratory Shaft  - depth o f  2133+ f e e t  ( c e n t e r  of  

photo) and an azimuth of 180" a t  t h e  t ape .  
Comments: Wall rock o f  c l e a r  h a l i t e  con ta in ing  t r a c e  a rg i l l a ceous  

m a t e r i a l  and t r a c e  po lyha l i t e .  

Photograph B-14 
~ o c a t i o n :  WIPP Exploratory Shaft  - depth o f  2135 f e e t  a t  the  yellow 

c r o s s  and an azimuth of  180" a t  t h e  t ape .  
Comments : Wall rock of  c l e a r  h a l i t e  con ta in ing  t r a c e  a rg i l l a ceous  

m a t e r i a l  and t r a c e  po lyha l i t e .  

Photograph B- 15 
Location: WIPP Explora tory  Shaft  - depth o f  2137.5f f e e t  and an azimuth 

of  180" a t  t h e  tape .  
Comments: Wall rock o f  c l e a r  h a l i t e  conta in ing  t r a c e  a rg i l l a ceous  

m a t e r i a l  and po lyha l i t e  i n  upper p a r t  of  photo and dark 
reddish-brown h a l i t e  with a r g i l l a c e o u s  m a t e r i a l  below. below. 
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Photograph C-1 
Locat ion:  WIPP Exploratory Shaft  - depth o f  2070k f e e t  and an azimuth 

of  180f0 ( c e n t e r  of  photo) .  
Comments: Wall rock of  h a l i t e  con ta in ing  t r a c e  p o l y h a l i t e  and some 

a r g i l l a c e o u s  m a t e r i a l .  

Photograph C-2 
Locat ion:  WIPP Exploratory Shaft  - depth  of  2073f f e e t  and an azimuth 

of 1802" ( c e n t e r  of photo) .  
Comments: Wall rock of  h a l i t e ,  a r g i l l a c e o u s  i n  t h e  lower h a l f  of  t h e  

photo. Sample EXS-55 taken  from d a r k  brown c i r c u l a r  a r e a  a t  
t h e  t o p  of t he  photo. Sample c o n s i s t s  o f  an anhydr i t e  b l eb  
i n  t h e  h a l i t e .  

Photograph C-3 
~ o c a t i o n :  WIPP Exploratory Shaft  - depth o f  2076i Feet and an azimuth 

of  180f0 ( cen te r  of  photo) .  
Comments: Wall rock of a r g i l l a c e o u s  h a l i t e .  

Photograph C-4 
Location: WIPP Exploratory Shaft  - depth of  2080 f e e t  and an azimuth of  

180" a t  t he  yellow c ross .  
Comments: Wall rock of  h a l i t e  conta in ing  p o l y h a l i t e  and t r a c e  t o  some 

a r g i l l a c e o u s  m a t e r i a l .  

Photograph C-5 
Locat ion:  WIPP Exploratory Shaf t  - depth of 2082.5f f e e t  and an azimuth 

of  180" ( c e n t e r  of photo).  
Comments: Wall rock of h a l i t e  with a r g i l l a c e o u s  m a t e r i a l  and c l a y  seam 

( 1  t o  5 inches t h i c k )  across  t h e  upper p a r t  of  t h e  photo. 

Photograph C-6 
Locat ion:  WIPP Exploratory Shaft  - depth of  2085k f e e t  and an azimuth 

of  180f0 ( cen te r  of  photo).  
Comments: Wall rock o f  h a l i t e  with a r g i l l a c e o u s  m a t e r i a l .  

Photograph C-7 
Location: WIPP Exploratory Shaft  - depth o f  2087.5f f e e t  and an azimuth 

of 180f0 ( cen te r  of  photo) .  
Comments: Wall rock of h a l i t e  with a r g i l l a c e o u s  m a t e r i a l .  

Photograph C-8 
Location: WIPP Exploratory Shaft  - depth of  2090 f e e t  and an azimuth of  

180" a t  t he  yellow c r o s s .  
Comments: Wall rock o f  h a l i t e  wi th  a r g i l l a c e o u s  m a t e r i a l .  

Photograph C-9 
Locat ion:  WIPP Exploratory Shaft  - depth o f  2090 f e e t  and an azimuth of  

180" a t  t h e  yellow c ross .  
Comments : Wall rock of  c l e a r  h a l i t e  becoming a r g i l l a c e o u s  towards t h e  

top  of t he  photo. 
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Photograph C-10 
~ o c a t i o n :  WIPP Exploratory Shaf t  - depth o f  2093f f e e t  ( cen t e r  of  

photo) and an azimuth of  180" a t  yel low c ros s .  
Comments: Wall rock  of  c l e a r  h a l i t e .  

Photograph C-11 
Location: WIPP Exploratory Shaft  - depth  o f  2095 f e e t  and an azimuth of  

180" a t  yellow c ros s .  
Comments: Gray anhydr i te  bed ac ros s  t h e  middle  o f  t h e  photo from 2026.0 

t o  2096.4 f e e t .  Overlain by c l e a r  h a l i t e ;  under la in  by a 
t h i n  c l a y  seam a t  2096.4 f e e t  and h a l i t e  conta in ing  t r a c e  
amounts of  p o l y h a l i t e  and a r g i l l a c e o u s  m a t e r i a l .  

Photograph C-12 
Locat ion:  WIPP Exploratory Shaf t  - depth  o f  2100 f e e t  a t  t h e  hook and 

an azimuth of 180' a t  t h e  tape .  
Comments: Wall rock o f  h a l i t e  with abundant a r g i l l a c e o u s  m a t e r i a l  

( i n c r e a s e  i n  a rg i l l a ceous  conten t  from h a l i t e  i n  Photograph 
C-13). 

Photograph C-13 
Locat ion:  WIPP Exploratory Shaf t  - depth o f  2100 f e e t  a t  t h e  hook and 

an azimuth of  180' a t  the  tape .  
Comments: Wall rock  of  h a l i t e  conta in ing  a r g i l l a c e o u s  ma te r i a l .  

Photograph C-14 
Location: WIPP Exploratory Shaf t  - depth o f  2103.5f f e e t  ( c e n t e r l i n e )  

and an azimuth of  180' a t  t h e  t ape .  
Comments: Contact a t  2104 f e e t  (lower p a r t  o f  t h e  photo) between a r g i l -  

laceous h a l i t e  below and h a l i t e  con ta in ing  some a rg i l l aceous  
m a t e r i a l  above. 

Photograph C-15 
Location: WIPP Exploratory Shaf t  - depth  of  2105 f e e t  a t  t h e  yellow 

c ros s  and an azimuth of 180" a t  t h e  t ape .  
Comments: Contact a t  2105.3 f e e t  (immediately below t h e  yellow c ros s )  

between a rg i l l aceous  h a l i t e  above and h a l i t e  containing t r a c e  
a r g i l l a c e o u s  m a t e r i a l  below. 

Photograph D-1 
Location: WIPP Exploratory Shaf t  - depth of  2121 f e e t  and an azimuth of  

270°, a s  noted on t h e  photo. 
Comments : Anhydrite bed ( anhydr i t e  "a") approximately 0.7 f e e t  t h i c k ,  

across  upper p a r t  of photo with a g ray  c l a y  pa r t i ng  at  t h e  
base.  Underlain by c l e a r  h a l i t e ;  o v e r l a i n  by h a l i t e  contain- 
ing some pol .yhal i te .  

Photograph D-2 
Location: WIPP Exploratory Shaft  - depth o f  2121 f e e t  and an azimuth of 

0 ° ,  as  noted on t h e  photo. 
Comments: Anhydrite bed ( anhydr i t e  "a") ,  approximately 0.7 f e e t  t h i c k ,  

across  t he  upper pa r t  of t h e  photo with a gray c l a y  pa r t i ng  



a t  i t s  base. Underlain by c l e a r  h a l i t e ;  o v e r l a i n  by h a l i t e  
con ta in ing  some p o l y h a l i t e .  

Photograph D-3 
Locat ion:  WIPP Explora tory  Shaf t  - depth of 2121 f e e t  and an azimuth of  

90°,  a s  noted on t h e  photo. 
Comments: Anhydrite bed ( anhydr i t e  "a"), approximately 0.7 f e e t  t h i c k ,  

ac ros s  t h e  upper p a r t  o f  t h e  photo with a  g ray  c l a y  p a r t i n g  
a t  i t s  base. Underlain by c l e a r  h a l i t e ;  o v e r l a i n  by h a l i t e  
con ta in ing  some polyhal  i t e .  

Photograph D-4 (1)  
Loca t ion:  WIPP Explora tory  Shaf t  - depth o f  885f f e e t .  ( 2 )  
Comments: Bottom of w i r e  mesh and rock b o l t s  i n s t a l l e d  a t  t h e  base o f  

t h e  key from a depth  o f  880 t o  886 f e e t .  

Photograph D-5 ( 1 )  
Loca t ion:  WIPP Explora tory  Shaf t  - depth o f  847f f e e t .  ( 2 )  
Comments: Connection between t h e  s t e e l  l i n i n g  above and t h e  c o n c r e t e  

p o r t i o n  of  t h e  key. 

Photograph E-1 
Locat ion:  WIPP Explora tory  Shaf t  - depth of  2126.5 f e e t  and an azimuth 

o f  180°,  a s  noted on the  photo. 
Comments: Anhydri te  bed ( a n h y d r i t e  "bl') across  t h e  middle o f  t h e  photo 

with a  g ray  c l a y  p a r t i n g  a t  i t s  base.  Underlain by c l e a r  
h a l i t e  con ta in ing  t r a c e  a r g i l l a c e o u s  m a t e r i a l  and t r a c e  
p o l y h a l i t e ;  o v e r l a i n  by h a l i t e .  

Photograph E-2 
~ o c a t i o n :  WIPP Explora tory  Shaf t  - depth  of  2126.5 f e e t  and an azimuth 

of 270°, a s  noted on t h e  photo. 
Comments: Anhydrite bed ( anhydr i t e  "b") ac ros s  t h e  middle o f  t h e  photo 

with a  g ray  c l a y  p a r t i n g  a t  i t s  base .  Underlain by c l e a r  
h a l i t e  con ta in ing  t r a c e  a r g i l l a c e o u s  m a t e r i a l  and t r a c e  
p o l y h a l i t e ;  o v e r l a i n  by h a l i t e .  

Photograph E-3 
Locat ion:  WIPP Explora tory  Shaf t  - depth  o f  2126.5 f e e t  and an azimuth 

of 80° ,  a s  noted on the  photo. 
Comments: Anhydrite bed ( anhydr i t e  "b") ac ros s  t h e  middle of  t h e  photo 

with a  g ray  c l a y  p a r t i n g  a t  i t s  base .  Underlain by c l e a r  
h a l i t e  con ta in ing  t r a c e  a r g i l l a c e o u s  m a t e r i a l  and t r a c e  
p o l y h a l i t e ;  o v e r l a i n  by h a l i t e .  

Photograph E-4 
Loca t ion:  WIPP Explora tory  Shaf t  - depth of  2121 f e e t  and an azimuth o f  

180°,  a s  noted on the  photo. 

( ' )photograph i s  included i n  t h e  l l ~ e y  Zone" volume of photographs. 
( 2 ) ~ o  azimuth recorded - photograph was taken  without  ho r i zon t  a1  c o n t r o l  

from a f a s t  moving bucket .  



Comments: Anhydrite bed ( anhydr i t e  "a"), approximately 0.7 f e e t  t h i c k ,  
ac ros s  t h e  upper p a r t  of  t h e  photo with a  gray  c l a y  p a r t i n g  
a t  i t s  base.  Underlain by c l e a r  h a l i t e ;  ove r l a in  by h a l i t e  
conta in ing  some po lyha l i t e .  

Photograph F-1 
Locat ion:  WIPP Exploratory Shaf t  - depth of  2155 f e e t  and an azimuth of  

180°,  a s  noted on t h e  photo. 
Comments: Marker Bed 139 c o n s i s t i n g  of  banded anhydr i te ,  l o c a l l y  poly- 

h a l i t i c ,  a c ros s  t h e  middle of  t h e  photo. Underlain and 
o v e r l a i n  by p o l y h a l i t i c  h a l i t e .  

Photograph F-2 
~ o c a t i o n :  WIPP Exploratory Shaf t  - depth o f  2155 f e e t  and an azimuth of  

270°, a s  noted on t h e  photo. 
Comments: Marker Bed 139 c o n s i s t i n g  of  banded anhydr i te ,  l o c a l l y  poly- 

h a l i t i c ,  ac ross  t h e  middle of t h e  photo. under la in  and 
o v e r l a i n  by p o l y h a l i t i c  h a l i t e .  

Photograph F-3 
Locat ion:  WIPP Exploratory Shaft  - depth of  2155 f e e t  and an azimuth of  

340°, a s  noted on t h e  photo. 
Comments: Marker Bed 139 cons i s t i ng  of  banded anhydr i te ,  l o c a l l y  poly- 

h a l i t i c ,  ac ross  t h e  middle of  t h e  photo. Underlain and 
o v e r l a i n  by p o l y h a l i t i c  h a l i t e .  

Photograph F-4 
Locat ion:  WIPP Exploratory Shaf t  - depth of  2155 f e e t  and an azimuth of 

90°,  a s  noted on t h e  photo. 
Comments: Marker Bed 139 c o n s i s t i n g  of banded anhydr i te ,  l o c a l l y  poly- 

h a l i t i c ,  ac ross  t h e  middle of t h e  photo. under la in  and 
o v e r l a i n  by p o l y h a l i t i c  h a l i t e .  
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APPENDIX E 

SURVEYING NOTES 

1. A l l  present  surveying a t  t he  WIPP p lan t  s i t e  i s  t i e d  t o  s t a b i l i z e d  

b a s e l i n e s ,  t he  d a t a  f o r  which a r e  shown on Bechtel Drawing No. 21-C- 

011, Rev. 7 ,  submitted on August 13, 1982. 

2. A p r e c i s i o n  depth survey, performed by CWI on December 2, 1982 using 

an advanced e l e c t r o n i c  d i s t ance  measurement (EDM) instrument (L ie t z  

Model RED-2), e s t a b l i s h e d  d e f i n i t i v e  e l e v a t i o n s  i n  the sha f t  and 

s t a t i o n  a rea .  Also, a  loop through the  v e n t i l a t i o n  sha f t  was closed 

with s a t i s f a c t o r y  r e s u l t s .  This survey was based on CWI Bench Mark 

No. CW-1 a t  an e l e v a t i o n  of 3410.080 f e e t  MSL (brass  cap outs ide  t he  

explora tory  s h a f t  c o l l a r )  which was t i e d  t o  the  ex i s t i ng  "North Base 

Line" nor th  of t h e  s i t e .  

To c o r r e l a t e  t he  geo log ica l  f e a t u r e s  with t h e  es tab l i shed  eleva- 

t i o n s ,  an a d d i t i o n a l  survey was performed by TSC-DtAppolonia geolo- 

g i s t s  on January 22, 1983. A 200-foot f i b e r g l a s s  tape was hung i n  

seven i n t e r v a l s  s t a r t i n g  a t  RC Instrument Level 814, and r e l a t i v e  

depths  of s e l ec t ed  recognizable  geologica l  f ea tu re s  together  with 

instrument l e v e l s  and o t h e r  s i g n i f i c a n t  f ea tu re s  (such as sha f t  key 

f e a t u r e s ,  surveying hooks from t h e  prel iminary CWI survey, e t c  . ) 
were recorded. This  survey showed very  good c o r r e l a t i o n  with t he  

EDM d a t a  f o r  t h e  zone between t h e  bottom of the  sha f t  key concrete  

and the  s t e e l  deck i n  the  s t a t i o n .  The e l eva t ion  of the s t e e l  deck 

was t i e d  t o  CWI Bench Mark No. 82-D (b ra s s  cap a t  the northwest 

corner  of t he  underground power cen t e r  foundation) a t  an e l eva t ion  

of 1259.59 f e e t  MSL. The tape survey was 0.65 foot longer than the  

EDM survey over a  t o t a l  d i s t ance  of 1,272 f e e t ,  a  d i f fe rence  of only 

0.05 percent .  

4 .  ~ e o l o g i c a l  mapping ( logging)  of t h e  explora tory  s h a f t ,  performed 

from March through May 1982, was based on CWI preliminary depths ( a  
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100-foot tape  hung from hooks i n s t a l l e d  a t  about 100-foot i n t e r v a l s  

along the  south wall  of t he  s h a f t ) .  The zero datum po in t  was t h e  

t o p  of t he  f i r s t  bunton a t  an e l e v a t i o n  of 3410 .OO f e e t  MSL. A 

survey mark (yel low c r o s s )  was spray pa in ted  on t h e  south wal l  of 

t h e  s h a f t  below the  s t e e l  l i n e r  every f i v e  f e e t  i n  the v e r t i c a l  

d i r e c t i o n .  

5 .  The h o r i z o n t a l  c o n t r o l  dur ing  t h e  geologic  mapping of t he  key and 

s t a t i o n  zones was based on surveying hooks set along the  south s i d e  

of t he  s h a f t .  Three yellow c r o s s e s  were spray pa in ted  every 5 f e e t  

on t h e  12-foot c ircumference (wi th  adjustment f o r  v a r i a b l e  s h a f t  

d iameter )  on both s i d e s  from the  south l i n e .  The remaining length  

w a s  s p l i t  i n  h a l f  t o  o b t a i n  nor th .  A hand l e v e l  was used f o r  ver-  

t i c a l  c o n t r o l  on these  c r o s s e s .  Many of t h e  c ros ses  a r e  v i s i b l e  on 

the  photographs ( o r  p l a t e s  where they r ep resen t  t h e  p re l imina ry  

depths .  The s i d e l i n e s  ( 4  plumb l i n e s  hanginq from the  s h a f t  c o l l a r )  

could not be used f o r  h o r i z o n t a l  c o n t r o l  be& :mse they w e r e  they were 

ca t ch ing  on the galloway and not hanging f r e e l y .  

6 .  To i d e n t i f y  the depth c o r r e c t i o n s ,  the  geo log ica l  d a t a  and a v a i l a b l e  

r eco rds  on the  pre l iminary  CWI depths were analyzed and compared t o  

the  new surveys. This  r e s u l t e d  i n  the es tab l i shment  of t h e  "bes t  

f i t "  c o r r e c t i o n  f a c t o r s  as summarized i n  Table 3 of t h i s  r e p o r t .  

The depths w i th in  each i n t e r v a l  between the  depths i n d i c a t e d  i n  

Table 3  have been co r rec t ed  by i n t e r p o l a t i o n .  Although t h e r e  is 

evidence tha t  i n t e r p o l a t i n g  i n  t h i s  manner c r e a t e s  minor e r r o r s ,  t h e  

method was used fo r  i t s  c l a r i t y  and s i m p l i c i t y ;  t he  p o t e n t i a l  e r r o r s  

have been minimized as  much a s  p o s s i b l e .  Depths o r  e l e v a t i o n s  f o r  a  

given point  a r e  be l ieved  t o  be gene ra l ly  accura te  t o  w i th in  f0 .25  

foot  ( f3  inches) .  This  l e v e l  of accuracy r e f l e c t s  the undula t ions  

and o the r  i r r e g u l a r i t i e s  of geo log ica l  f e a t u r e s ,  deformation due t o  



s t r e s s  r e l i e f , " )  and the condi t ions  under which the geologica l  and 

surveying d a t a  were obtained.  Thicknesses of t h i n  layers  o r  indi-  

v idua l  beds can be repor ted  with g r e a t e r  accuracy s ince  th icknesses  

a r e  determined as  t he  d i f f e r e n c e s  between geologic con tac t s  and a re  

not r e l a t e d  t o  a r t  i f  i c i a l  con t ro l  po in ts .  

( l ) ~ r o m  the time geotechnica l  instrument a t  ion was i n s t a l l e d  i n  the  
v i c i n i t y  of the  s t a t i o n  zone t o  February 1983, the maximum measured 
deformat ion was approximate1 y 0.2 foot (2-1 12 inches) . 
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LIST OF ATTACHMENTS 

ATTACHMENT NO. TITLE/ SUBJECT - PAGE 

F/ 1 SNL Memo on "Horizon S e l e c t i o n  C r i t e r i a , "  F-4 
J u l y  25, 1979 

F/2 Attachment B t o  Conference Notes No. BSCN-132 F-6 
on "ERDA-9 Core Examination and Horizon 
S e l e c t i o n  A l t e r n a t i v e s  ," J u l y  31,  1979 

F/ 3 S e l e c t i o n  of F ina l  S t a t i o n  Depth (Appendix C F- 7 
o f  t h e  S i t e  Va l i da t i on  F i e l d  Program Plan)  
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BACKGROUND - FACILITY INTERVAL 
SELECTION PROCESS AND CRITERIA 

The pre l iminary  WIPP f a c i l i t y  i n t e r v a l  s e l e c t  ion process and c r i t e r i a  

were developed i n  1979 by rep resen ta t ives  of the  p ro jec t  p a r t i c i p a n t s  

inc luding:  Bechtel ,  WIPP-TSC/West inghouse and D'  Appolonia, Sandia 

National  Labora tor ies ,  U.S. Geological Survey, and U.S. DOE-WIPP p ro jec t  

o f f  i c e .  

The. bases for  f a c i l i t y  i n t e r v a l  s e l e c t i o n  a r e  summarized i n  graphic form 

as Attachment F/  1. The c r i t e r i a  a re  represented by d i s t a n c e s  between 

t h e  openings (rooms) and the  neares t  overlying or  underlying c l a y  seams 

or  pa r t ings .  

The i n t e r v a l  s e l e c t i o n  was based on (1)  c o r r e l a t i o n  of a v a i l a b l e  

d r i l l h o l e s  from the WIPP s i t e ,  s p e c i f i c a l l y  on a  review of core ,  geo- 

l o g i c ,  and geophysical logs from D r i l l h o l e  ERDA-9, and ( 2 )  cons ide ra t  ion  

of the  s e l e c t i o n  c r i t e r i a .  Seven p o t e n t i a l  l o c a t i o n s / l e v e l s  were 

i d e n t i f i e d  and ranked based on evalua t ion  of t h e i r  s u i t a b i l i t y  i n  terms 

of waste containment, cos t  t o  cons t ruc t ,  p o t e n t i a l  mining problems, 

e t c .  Options are  shown i n  Attachment F/2. 

OPTION NO. LOCATION 

1 and 2  Above MB 139 

3 ,  4 ,  and 5 Between MB 139 and 140 

6 Between MB 140 and 141 

- ( 2  Below Cowden anhydri te  

( l ) ~ h e  1979 WIPP concept considered a  two-level underground f a c i l i t y :  
( 1 )  for  the contact  handled (CHI mate r i a l ;  and (2 )  for  the remote 
handled (RH) m a t e r i a l .  

( 2 ) ~ h i s  opt ion i s  shown without any des ignat ion .  



The design of the f a c i l i t y  i s  based on Alternative No. 1 ,  i . e . ,  above MB 

139. A t  the time of preparation of the S i t e  Validation Field Program 

Plan in 1982, the WIPP concept was for only a s ingle- leve l  f a c i l i t y ;  

thus,  the c r i t e r i a  were modified as shown i n  Attachment ~ / 3 .  
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ATTACHMENT F/ 1 

date: J u l y  2 5 ,  1979 

Sandia Laboratories 
Albuaueraue. New hie-so 
Lmrmore. Cal@lc*ma 

from: L. W. Scu l ly ,  4541 

subiec!: Horizon Se l ec t i on  C r i t e r i a  

At tached  is  a cleaned-up ve r s ion  of t h e  p e n c i l  s k e t c h  
o f  ho r i zon  s e l e c t i o n  c r i t e r i a  gene ra t ed  d u r i n g  t h e  
meet ing on July 20 wi th  [GO, Bechte l ,  Plestinghouse 
and SLA. The no t e s  t h a t  have been added a r e  i n t ended  
t o  r e p r e s e n t  on ly  waste containment  needs and n o t  mine 
des ign .  Any a d d i t i o n a l  mine des ign  c r i t e r i a  neces sa ry  
for  back suppor t ,  f l o o r  heave o r  s t a b i l i t y ,  w i l l  have 
t o  be app l i ed  over  and above t hose  l i s t e d .  

Copy to: 
D. L. Hulbert ,  Vlestinghouse 
R. A. Langley, Bechtel  
4510 W. D. Weart 
4511 D. W. Powers 
4541 M. D. DeWitte 
4541 L. W. S cu l l y  
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ATTACHMENT F/ 3 

APPENDIX C 

SELECTION OF FINAL SHAFT STATION DEPTH 

C.l.O m 0 s E  

The preliminary depth for  the f loor  of the shaf t  s t a t i o n  was or ig ina l ly  

selected a s  2162 fee t  baaed on the s trat igraphy encounterad i n  the 

nearest  deep borehole (ERDA 9) t o  the exploratory sha f t  (~rawing  No. 37- 

X-002; WE/B.chtel, 1981). Bowaver, due t o  regional  d ip  and loca l  

s t ra t ig raphic  v u i a t i o n a  i n  the subsurface geology betmen EBDA 9 a d  

the axploratory sha f t ,  the f i na l  shaf t  s t a t i on  depth w i l l  d i f f e r  from 

t h i s  preliminary depth smeuhat .  Preliminary i.nforp.tion baaed on the 

geophysical loga end the  video tape of the exploratory shaf t  indicate  

tha t  the preliminary depth may need t o  be adjusted t o  ur approximate 

depth of 2150 (Figure C-1). Coruequently, se lec t ion  of the f i n d  shaf t  

s t a t i o n  depth w i l l  be baaed on the ac tua l  subsurface s trat igraphy 

obrerved i n  the axp lo ruo ry  shaf t  and v i th in  the fr-wrk of the c r i -  

t e r i a  described belov. 

C.Z. 0 CXITKRIA USZD IN FINAL SHAFT STATION HORIZON SELECTION 

Bared on the  aubrurface geology encountered i n  the exploratory shaf t ,  

the following c r i t e r i a  s h a l l  guide the se lec t ion  of  the  f i na l  shaf t  

s t a t i on  depth: 

l B ~ c k  containing no s ign i f ican t  d i sso lu t ion  f e c  
tu res ,  f au l t s ,  cud fractures.  Rerence  of such 
fea tures  cnuld require fur ther  de ta i led  i m e s t i -  
gation. 

n i n ~  of 4 fee t  between top of KB 139 end the 
f a c i l i t y  f loor  ( w d i f i e d  from Sandia, 1979). The 
uadulatory upper contact 05  KB 139 s h a l l  be con- 
sidered in  selection of the f a c i l i t y  f loor  level .  

A 14 1/2-foot sect ion of h a l i t e  for  construct ion 
of nominally 13-foot high rooms ( w d i f i e d  from 
Sandia, 1979). Kinor impurities, such a. a rg i l -  
laceous h a l i t e  and polyhal i te .  may be acceptable. 

U i n h  of 5 f e e t  between roof of f a c i l i t y  and 
nearest  c lay  $8- (114 inch th ick)  for  the pur- 
poses of roof s t a b i l i t y  (Ssadia, 1979). 
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r Avoidance of hor izons  con ta in ing  s u b s t a n t i a l  
amounts o f  p o l y h a l i t e .  

Incons i s t ancy  with  any of t h e  above c r i t e r i a  does no t  n e c e s s a r i l y  imply 

t h a t  t h e  hor izon is unacceptable ,  r a t h e r  t h a t  such a cond i t ion  and i ts  

impact r e q u i r e  f u r t h e r  d e t a i l e d  inves t iga t ion .  

C.3.0 INVESTIGATIVE PLAN 

Detai led geologic  mapping o f  t h e  exp lo ra to ry  s h a f t  from approximately 

2100-foot t o  2200-foot depth  vi l l  be performed t o  provide a b a s i s  f o r  

f i n a l  ho r i zon  depth s e l e c t i o n .  I h e  geologic  mapping v i l l  be conducted 

i n  accordance with t h e  mapping procedures desc r ibed  i n  Appendix A. 

The main s t e p s  l ead ing  t o  s e l e c t i o n  o f  f i n a l  s h a f t  s t a t i o n  depth 

include:  

1. I n r p e c t i o n  and d e t a i l e d  mapping a t  a s c a l e  o f  1 
inch equa l s  5 f e e t ,  o r  equ iva len t  d e t a i l ,  of t h e  
e x p l o r a t o r y  s h a f t  between approximately 2100- and 
2200-foot depth .  The mapping w i l l  focus on t h e  
l o c a t i o n  and c h a r a c t e r  of MB 139, t h e  s t r a t i -  
graphy, any c l a y  p a r t i n g s  and s e w ,  vugs o r  cav i -  
t i e s ,  and any s t r u c t u r a l  d i s c o n t i n u i t i e s .  

2. Comparison o f  a c t u a l  subsurface  c o n d i t i o n s  i n  t h e  
s h a f t  and of t h e  p red ic ted  geologic  cond i t ions .  
I h e  p red ic ted  geology is s h o ~  i n  Figure  C-1 and 
is  de r ived  from t h e  rock encountered i n  ERDA 9 and 
t h e  geophysical  logs  from the  e x p l o r a t o r y  s h a f t .  

3. W d i f i c a t i o n  o f  t h e  proposed depth a s  needed by 
a p p l i c a t i o n  of t h e  dep th  c r i t e r i a  (Sec t ion  2.0,  
Appendix C )  and engineer ing judgment t o  t h e  ac tua l  
subsurface  geology. 

4. TSC personnel ,  i n  conjunct ion wi th  Bechtel  and 
SNL, s h a l l  make a recommendation t o  t h e  DOE as  t o  
t h e  f i n a l  depth  s e l e c t i o n  f o r  t h e  s h a f t  s t a t i o n .  

Rev. 1 .2  
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