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A t  : t he   r eques t  of Vernon  Arnold of t h e  New MekLco E,7phr 'a,. ' . . - 
. . . .  . -  . . .  

pre l iminary   geologic   eva lua t ion  was made' t o  l o c a t e   p o t e n t i a l  

sites f o r - t h e   s u r f a c e   d i s p o s a l  of hazardous wastes.. . F a c t o r s  

c o n s i d e r e d   i n  site s e l e c t i o n .  were ' l i m i t e d  t o  t h e  fol . lowin~:  

. . . .  
. .  , 

. .  : .. ' 
1. Rock type  and  permeabili ty: .  Rock - types  chosen 

I .  . .  . .  
should  have low intersti t ial  permeabi l i ty .  These  .i..nclude 

sha le ,  gypsum, ' pumiceous t u f f ,  calicAe:above, l o w  permeabiLPty 

zones, and  soae  soil.   Permeable  zones may be  s t l ikable '  i n  areas 

of In ' s ign i f i can t   r echa rge  'where water. t a b l e  is deep'. . .  On si te . ': 

i n v e s t i g a t i o n s  were no t  conducted  for  t h e  p re l imina ry   s tudy-  

Deta i led   geologic   inves t iga t ions   o f  a speci2i.c site w&d 

include  measuring and desc r ib ing   t he '   s t r a t ig raph ic   s equence ,  . 

. .  
.. 

. . . .  

. .  

.. 
. .  

n a t u r e  and  spacing of' f r a c t u r e  sysfiems, f a u l t i n g  and p e m e a b L l i t y -  

Mineralogical   'composi t ion would be n e c e s s a r y   f o r   f u t u r e .  StUCiieS ' . 

t o   d e t e r m i n e   r e a c t i o n   w i t h   d i f f e r e n t . t y p e s ' o f  waste. This  is: 

. .  

.. 

. .  . .  
.. 

. . . .  . .  
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Shale  i s  exposed  over  large areas i n   t h e   n o r t h e r n   p a r t  of 

" New Mexico. T h e .  Cretaceous L e w i s  and.  Mancos Shales  are widely 

exposed i n   t h e  San Juan Basin. The Pierre Shale  also of 

Cretaceous  age,   crops  out  in  Colfax and Mora Counties. The 

Triassic   Chinle   Formation  consis ts   most ly 'of   shale 'and i s  extensively 

exposed  both  north and south o f ' I - 4 0  i n   e a s t e r n  New Mexico. 

Extensive  studies  have  been  conducted on the .   P ie r re .Shale  a t  the  

Chem-Nuclear low-level   radioact ive waste d i sposa l  site. 'in  Colfax 

County.  Pumiceous tuff  beds  have  high'   porosity  but  uniess  fractured, 

very low permeabili ty.   Included  are t h e  Quaternary  Bandel ier  

Tuff i n   t h e  Jemez Mountains  and t u € f s   i n  the D a t i l  Formation of 

Tert iary  age  in   Socorro and Catron  Counties- The Bandelier  Tuff 

has   been  used  for   s torage  of   radioact ive waste a t  Los  Alamos. 

Recent   extensive  invest igat ions a t  t h i s  s i t e  i n d i c a t e   t h a t   t h e r e  

has  been  no  transportation  of  radio  nuclides  outside  the  containment 

area.   Caliche-capped  surfaces  are common a l though   no t   r e s t r i c t ed  

t o   t h e   s o u t h e r n   p a r t   o f   t h e   s t a t e .  Where t h e s e   u n i t s   o v e r l i e  

s t ra ta  of genera l ly  low permeabi l i ty   there  is. a good p o t e n t i a l  

. .  

. .  

. . .  

f o r   l o c a t i o n  of a s i te  sui table   for   long-term  hazardous was.te 

d i sposa l .  

2.  Known aqu i fe r s :  Where there appeared t o  be a 

possibi l i ty   for   contaminat ion  of  a f r e sh  water aqu i f e r   t he  s i te  

w a s  eliminated  from  consideration.  This was t r u e  even  though 

de ta i l ed   s tud ie s   migh t   i nd ica t e   a r eas   t ha t  would b e   s u i t a b l e   f o r  

d i sposa l .  The P i e r r e  Shale  is reported t o  be  saturated  with  water  

t o   n e a r   t h e   s u r f a c e  i n  Colfax  County. However, pe rmeab i l i t i e s  are 

so low t h a t  very few wells a r e   d r i l l e d   i n t o   t h i s   i n t e r v a l  even f o r  



stock water. The water i s  gene ra l ly   h igh   i n   su l f a t e s  and n o t  

su i t ab le   fo r   domes t i c  use .  The Chinle  Formation  does  contain 

low-yield,  shallow  fresh-water  aquifers. The water is  extens ive ly  

used for   domest ic  and stock  purposes  and  probably  occuls i n  

f r a c t u r e s   i n   t h e   s h a l e  and  interbedded  permeable  sandstones. 

Because of t h i s   t h e   o n l y  sites c o n s i d e r e d   i n   t h i s   i n t e r v a l   a r e  

where the  Chinle   underl ies  a cal iche  caprock.   In  areas where 

pumiceous t u f f s   ' o c c u r   a t   t h e   s u r f a c e   t h e  water t a b l e  is commonly 

1 

. .   . .  

very  deep  or a t  l e a s t  below the   t u f f   beds .   Th i s   ve r i f i e s  

t h e i r  low pe rmeab i l i t y .   In   pa r t s  of New Mexico t h e r e  are t h i c k  

sequences  of   val ley-f i l l   sediments   consis t ing  of   a l ternat ing 

beds  of  sandstone,  shale,  conglomerate  and  siltstone,  These are 

commonly capped by a r e s i s t a n t   s u r f a c e  of caliche.  Although some 

of   these   a reas  may be  underlain by fresh-water  aquifers,  the 

wa te r   t ab l e  i s  very  deep  and there is no' recharge  from the  sur face .  

Water percolates   only a s h o r t   d i s t a n c e   i n t o   t h e   s o i l s  and  sediments 

before   evaporat ing and precipi ta t ing  the  calcium  carbonate  

t h a t  forms the   ca l iche   cap .  

. .  . .  

3 .  Surface  Stabi l i ty:   There i s  l imi ted   in format ion '  

ava i l ab le  on e ros ion   r a t e s   i n   va r ious   pa r t s   o f   t he  state. 'Attempts 

were made t o   s e l e c t  s i tes  t h a t   a t   l e a s t  under  present  conditions 

are not   be ing   e roded   a t  a very  rapid  rate.   Shale  beds  such as 

the   P ie r re   could   be   subjec t   to   rap id   e ros ion  i f  t he re  w a s  a change 

in   cond i t ions .  The cal iche-capped  soi ls  and  sediments  have  been 

s t a b l e   f o r  a considerable   length  of   t ime.   Barr ing  drast ic  

climatic changes it is  expected t h a t  e r o s i o n   r a t e s  w i l l  cont inue 

. a t  a very low r a t e .  The tuff   beds, .   a l though  sof t ,   general ly   have 



. .  .. . 
low  rates  of  erosion  in  the  present  New  Mexico  climate;  These 

beds  commonly  form  flat-topped  mesas  surrounded  by  fairly  steep 

cliffs.  Active  streams  will  form  deep,  steep-sided  canyons 

.in  geologically  short  periods  o,f  time,  but  dissection  by 

intermittant  tributaries  is  fairly  slow. 

4 ?  Known  and  Potential  Mineral  Deposits:  Evaluation 

from this  aspect  was.limited  to  develop,ed  oil  and  gas  producing ' 

areas  and  known  and  potential  sites  for  the  development of coal, 

potash  and  uranium  resources.  This  eliminates a considerable 

portion  of  southeastern  and  northwestern  New  Mexico. 

5. Land  Status:  Land  ownership  and  use was  only 

partly  considered  in  site  selection.  Indian  lands  were  avoided 

eliminating  large  areas  in  the  San  Juan  Basin.  State  ownership 

was  considered  in  some  cases.  Where  the.Pierre  Shale  is  exposed 

in  Colfax  and  Mora  Counties,  state  ownkrship  was  used to 

narrow  possibilities  to a specific  locality. A large  contiguous 

block  of  state  land Is present  where'Torrance,  San  Miguel  and 

Santa  Fe  Counties  join.  Ownership  of  the  localities  selected 

includes  private  land  and  lands  administered  by  the  State  Land 

Office,  Bureau of Land  Management,  Forest  Service,  and  Department 

of Defense.  State  lands  are  fairly  complex. As'an example,  the 

state  may  only  administer  mineral  rights  with  the  surface 

privately  owned.  This  would  have to be  determined  for  each  site. 

. _  

6. Accessibility:  Some  consideration  was  given to 

assessibility  although  sites  were  not  necessarily  eliminated 

merely  because  of  poor  access  or  distances  from  potential  sources 
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of  hazardous  waste.  This  is  an  important  cost  factor. A somewhat 

different  approach  for  site  selection  might  be to  first  determine 

source,  type  and  quantity of hazardow wastes  and  then  look  for 

the  nearest  and  most  accessible geoloqica~ly suitable  site. 

Summary:  Sites  were  selected  based on apparent  suitable 

geologic  and  hydrologic  conditions.  Detailed  investigation  might 

'prove  that  many  or  even  all  of  the  Sites  selected  in  this  preli- 
. .  

minary  process  are  unsuitable. No consideration was given  to 

possible  environmental,  ecoloqic, or demographic  factors  with 

the  exception  of  potential  contamination  of  fresh-water  aquifers. 

Many  wastes  might  be  better  disposed  of in the  subsurface.environment. 

Types  and  quantities of these  wastes  .are needed,to determine  if 

this  approach  is  practical. 





PRELIMINAKY SITE 

Site Designation: 10-1: Raton 

County:  Colfax 

Location: T.26N., R.24E 

Geology: Dark gray  shale  of Pierre Formation of Cretaceous 

" 

age. 

Water: See site 21-1 

Precipi ta t ion:   16"/yr .  

Evaporation:  50-55"/yr. 

Erosion: 0.2-0.5 acre ft . /sq.   mi./yr.  

Land S ta tus :  State land.  Primary  use  grazing 

Access ib i l i t y :  8 miles of  gravel,   graded,  and  drained,  and . .  

.graded  and  drained  roac  north from U.S. 56. 

. .  

Remarks: This s i te  on t h e  Pierre s h a l e  was  chosen  because it 

it is mostly s ta te  land. For additiona1,comments see 

Site 21-1. 

6 





PRELIMINARY. SITE' 

S i t e  Designation: 21-1: Springer  

County:  Colfax - Mora 

Location: T.23N., R.20-21E.; T.22N.,  R.21E. ' . 

'Geology: ' Thick  dark  gray  shale,   probably  bentonitic,  of the 

'Pierre   Shale   of   Cretaceous  age.  

Water: The P ie r r e   Sha le  i s  sa tu ra t ed   w i th  water a lmos t   t o   t he  

surfa'ce: However permeabi l i ty  is so low no water is 

y i e l d e d   t o  wells. Locally  where  weathered t o  below 

the  water   table   small   y ie lds   of   poor   qual i ty   water  are 

obtained.  

P rec ip i t a t ion :  16"/yr .  

Evaporation:  55"/yr. 

Erosion: 0.2-0.5 ac re   f t . / sq .  mi . /yr .  

Land S ta tus :  Private and s ta te  land.   Pr imari ly   grazing 

Access ib i l i ty :  1-12 miles of graded  and  drained  and  unimproved 

and  primitive  road w e s t  of 1-25. 

. . Remarks: This is t h e  same s t r a t ig raph ic   i n t e rva l   p roposed  by 

Chem-Nuclear fo r   t he   d i sposa l   o f   l ow- leve l - r ad ioac t ive  

waste. The work done  on t h e  Pierre Shale  could  be  used 

f o r   s e l e c t i n g  a hazardous waste site in   Co l fax  and Mora 

Counties. 
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PP?LIMINARY SITE 

Si te   Designat ion:  29-1: Jemez 

County:  Sandoval 

Location: T.18-20N., R.2E. 

Geology: Bandelier  Tuff  of  Quaternary age: Mostly  nonwelded 

t o  welded  ash-flow  deposits. 

Water:  Indicated  depth. t o  water g rea t e r   t han  500 f t .  and y i e l d s  

less than 25  gpm. 

P rec ip i t a t ion :  20-25"/yr. 

Evaporation:  40-45"/yr. 

Erosion: Low r a t e   o f   e r o s i o n .  Upper sur face   s tab le .  

Land Sta tus :  Forest Service. Primary use t imbering - recrea t ion .  

Access ib i l i ty :  NM4 and 1 2 6  t r ave r se   a r ea .  

S o i l s ;  

Remarks: Should  be  an  excellent s i te  for   long- te rm  in tegr i ty .  

Apparently  no  radio  nuclides  have  migrated  from site 

a t  Los Alamos i n  same s t r a t i g r a p h i c   i n t e r v a l .  





PRELIMINARY S I T E  

Site Designation: 43-1: Lamy 

County:  Torrance - San Miguel 

Location: T.9-10N., R.13E. 

Geology: Yeso Formation of Permian  age.  Clayey s i l t s t o n e  with 

minor  limestone  and gypsum. 

Water: Depth on t h e   o r d e r  of 200->500 f t .   a l t hough  some shallow, . 

wells i n   t h e  Yeso. Water qual i ty   general ly   poor   (high 

s u l f a t e s )  and y i e l d s  low. 

P rec ip i t a t ion :  14-16"/yr. 

Evaporation: 55"'/yr. 

Erosion: Area of moderate   ra tes  of erosion 

Land Status:   State .   Pr imary  use  grazing 

A c c e s s i b i l i t y :   I n t e r s t a t e  4 0  c rosses  area. 

Remarks: S tudies  would  have t o   b e  made o f  i n f i l t r a t i o n  rates 

and  probably  coring  to  determine  stratigraphic  sequence. 

. .  
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PRELIMINARY SITE 

S i te   Des igna t ion:  44-1: Anton  Chico' 

County:  Torrance 

Location: T.9N., R.15E. 

Land Form: F l a t   t o   g e n t l y   r o l l i n g .  

Geology: Qua te rna ry   a l luv ia l   depos i t s  . 

Water: Depth t o  water 50-150';  shallow  aquifer is Triassic 
, .  

Dockum Group. Water q u a l i t y   s u i t a b l e  for  domestic use. 

Minerals : 

Prec ip i t a t ion :   l l - l 3" /y r .  

Evaporation:  55-60"/year. 

So i l s :  Clovis.Loam, Hagerman f i n e  sandy Loam, Harvey-Dean Loams, 

Tapia Loam, Tapia-Dean Loam. Caliche o r  lime zones near  

s u r f a c e   i n  a l l  

Erosion: Low 

Land S t a t u s :   S t a t e  

Access ib i l i ty :  1-40 

Remarks: Shal low  f resh water would seem t o   e l i m i n a t e   t h i s  site. 





PRELIMINARY SITE 

Site Designation: 53-1: Belen 

County:  Valencia 

Location:  Belen C l a i m  about 2 miles west of  Belen; T.5N,, R-IE.. 

projec ted ,  (see Ground-Water Report 7 NMBM&MR) 

Land Form: T a b l e  l and ,   l eve l   to   gent ly   undula t ing ,  with shallow 

undrained  depressions.  

Geology: Sierra Ladrones  (Upper  Buff)  Formation-Upper  Santa  Fe 

Group, ancient   r iver   deposi ts   ( interbedded  sand,  loam and 

clay  with  nonindurated  cal iche  cap,  2-5 f t .  t hk ) .  Unit  

more than 200 f t .  th ick .  

Water: Water t a b l e  more than 300 f e e t  below  land  surface; zone 

o f   s a t u r a t i o n   i n  Santa Fe Group b a s i n   f i l l .  No i n t e g r a t e d  

surface  'drainage  system,  except  overland  and  shallow 

channel ized  f low.into  e longated  c losed  depressions.  

Minerals : unknown 

Prec ip i t a t ion :  8" (Los Lunas) 

Evaporation: 75" C l a s s  A'Pan  (Los L u n a s )  

So i l s :   Ar id i so l s ,   w i th   s t rong   ho r i zons  'of  clay  and/or  carbonate 

. .  

accumulation. . 

Erosion: Water erosion-sedimentation  hazard:-  none t o   s l i g h t  

Land S t a t u s  : Pr iva te ;  Range use. 

Access ib i l i t y :  Good access t o  125-NM80, via  graded  Belen Dump Road 

(about 2 miles west of Belen) 

Remarks: This is a c e n t r a l l y   l o c a t e d  s i t e  c lose   t o   ma jo r  

metropol i tan  areas  and near   geographical   center   of  state. 





PRELIMINARY SITE 

Site Designation:.  55-1: Laguna de l   Per ro  

County : Torrance 

Location: T.8N., R.12E. 

Geology: Yeso Formation  of Permian age.  Sandstone,  limestone, 

sha le ,  and gypsum. May consis t   most ly   of   sandstone i n  

t h i s   a r e a  due to  proximity  to  Pedernal  Moimtains.  

Water:  Depth 400-600 f t .  y i e lds   gene ra l ly  less than  1 5  gpm. 

Water i s  genera l ly   unsa t i s fac tory  for dr ink ing  o r  domestic 

use  but  can  be  used  for  stock. !bo w e l l s  i n  township 

ind ica te   su i tak j i l i ty   for   domest ic   use .  

Precipi ta t ion:   14"/yr .  

Evaporation: 50-55"/yr.. 

Erosion: 0.,2-1.0 acre ft . /sq.   mi./yr.  

Land S t a t u s :   S t a t e  

Access ib i l i t y :  US 285 crosses   northeast   corner .  

Remarks: Th i s   l oca l i t y  i s  part   of  what  appears t o  b e   t h e   l a r g e s t  

contiguous  block  of state land .   S t ra t igraphy  of   ' the  

Yeso i s  poorly known i n   t h i s   a r e a .  





PRELIMINARY SITE 

Si te   Des igna t ion:  57-1: Santa Rosa 

County: D e  Baca 

Location:'  T.4N., R.22E. 

Land Form: Most ly   gent ly   ro l l ing   wi th   in te r ior   d ra inage  

Geology: Gravel, s i l t ,  sand,  clay,   and  caliche.   Pliocene- 

. .  

Ple is tocene  

Water: 15-300' .  Qual i ty   general ly   poor  

Minerals : 

Prec ip i t a t ion :  10'11" 

Evaporation: 

S p i l s  : 

Erosion: Very l i t t l e  d i s sec t ion  

Land Sta tus :  . State - grazing 

Access ib i l i ty :  4 miles gravel   road  north from US 60 

Remarks : 

20 .  

. .  





PmLIMINARY SITE 

S i te   Des igna t ion:  62-1: Quemado . 

County:  Catron 

Location: T.2S., R.13W. 

Geology:  Massive  pumiceous  and c r y s t a l   t u f f  and t u f f   b r e c c i a   o f   t h e  

. .  

T e r t i a r y  Datil  Formation 

Water: Water depth 200-500 f t .   f r e s h  w a t e r  y ie lds   f rom less than 

25 gpm t o  1 0 0  gpm. 

Prec ip i ta t ion :   16" /yr .  

Evaporation:  45"/yr. 

Erosion:  0.2-0.5  acre  ft./sq.  mi./yr. 

Land S t a t u s :   P r i v a t e  and s ta te  land  with  grazing  primary use. 

Access ib i l i t y :  20 miles of  graded-drained  and  unimproved  road  south 

from U S  60 a t  Pietown. 

Remarks: Should  have  very low permeability  and minor f r ac tu r ing .  
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PF33LIMINARY SITE 

. .  

- 
Site  Designation: 63-1: Da t i l  

County: .Socorro 

Location: . y.1~. , R.7-8~7 . ;  T ; ~ S .  , ~.7!d. 

Geology: Massive  pumiceous  and c r y s t a l   t u f f s  'and welded tu$fS . ' ' . .  

Water: Depth  from 200 t o  >500 f t .  :' Fresh  water  yields of" less ' . ' . '  . .  

~ 

. .  

. .  . " 
.. . . .  

. .  . 

. .  
than 25 gpm.  No r epor t ed   s a l ine  water.. . . .  . .  . .  

. .  . . . .  . .  . .  , 

Prec ip i ta t ion :  12-16"/yr. 

Evaporation: 45-50"/yr. 

Erosion:  ~0.2-0.5 acre ft . /sq.  mi./yr. 

Land S ta tus :  Mostly p r iva t e  with minor state. Primary use . ' 

. .  
.. 

. . .  . .  . -  

. .  . 

. .  

grazing,  possibly some. timbering. 

Accessibi l i ty:  20 miles of  graded and drained  and  gravel.,  graded 

, and drained  road  north  of US 60 . 

Remarks: Should  have low permeabili ty and milior jointing. 

. .  

. .  

.. 

. .  

. .  
' , .  

I '  
. . .  . 

. .  

. .  
. .  
. .  





PRl3LII4INARY SITE 

S i t e  Designation: 71-1: Melrose 

County:  Roosevelt 

Location:  T.lS., R. 29-303. 

Land Form: Mesa 

Geology: Ogal la la   Caprock  over   Triassic   sandstone,   s i l ts tone  and 

sha le  

Water: S l i g h t l y   s a l i n e   t o   b r i n e ;  < 2 0 0 '  depth 

Minerals :   cal iche 

P rec ip i t a t ion :  14-16"/yr. 

Evaporation:  70-75"/yr; 

Soils:   Gypsiferous E, sandy . .  

Erosion:  0.2-0.5  acre  ft./sq.  mi./yr. 

Land Sta tus :   Pr iva te  (some l e a s e d   t o   m i l i t a r y )  Used 

land & some dry  farming. 

Access ib i l i t y :  Good - seve ra l  improved  roads 

Remarks : 

for   range  



" .- . . . . 
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PRELIMINARY SITE 

S i t e  Designation: 73-1: Reserve 

County : . Catron 

Location: T.6S.., R.17W. 

Geology:  Massive  pumiceous  and c r y s t a l   t u f f '  and  ash  with  local  

thin  sandstone and  cong1omerati.c  sandstone  interbeds. 

Some rhyol i te   f lows   and   tu f f   b recc ias .  

Water:  Depth  from less than 200  ft. t o  500 E t .  F resh  water 

y i e l d s  less than 25 gpm. No s a l i n e  waters known. 

Precipitation:,  12-16"/yr. 

Evaporation:  35-40"/yr. 

Erosion: 0.2-0.5 acre   f t . / sq .   mil . /yr .  ' Low 

Land S ta tus :   Fo res t  Service. Primary'uses  grazing  and timber. 

Access ib i l i ty :  2-3 m i .  of   gravel ,   graded,   and  drained  road east 

of NM 1 2  from Apache Creek 

Remarks: Thickness  of  massive  pumiceous  tuff needs t o  be 

inves t iga ted .  Flows and  interbedded  sandstones may 

restrict usefu l lness   o f  si te.  





PmLIMINARY SITE 

S i t e :  75-1: Luera Mountains 

County: Catron 

Location: T.6-7S, 3 . 9 ~ .  

Geology: Massive pumiceous  and c r y s t a l   t u f f  and t u f f   b r e c c i a  

of the   Te r t i a ry  Datil Formation. 

Water: Ground-water table is  a t  depths  of  from  <200'ft .   to 

>500 f t .   Y ie lds   o f   f r e sh  water a r e ' l e s s . t h a n  25 gpm. 

i n   t h e  general:  area  and  probably  occur i n  beas below t h e  

t u f f   i n t e r v a l .  

Precipi ta t ion:   16"/yr .  - 

Evaporation:  45"/yr. ' 

Erosion: <0.2-0.5 acre' ft . /sq.   mi./yr.  

Land S t a t u s :   S t a t e  and BLM l a n d   i n  T.6S.;  f o r e s t ,  private, and 

BLM i n  T.7S. Primary use i s  grazing. 

Access ib i l i t y :  30-40 miles south  of US 6 0  v i a  NM 78  (gravel, 

graded,  and  drained).  

Remarks: Should  have  very low permeabili ty  and  minor  fracturing. 





PRELIMINARY SITE 

Si te   Designat ion:  83-1: El ida  

County : Lea 

Location: T.9S.,. ~ . 3 2 E .  

Land Form: Mesa 

Geology: Ogal la la  Caprock over Triassic Dockum. S i l t s t o n e ,  

sha l e  and  sandstone 

Water: S l i q h t l y  sal ine to  br ine ;  <200 depth 

Minerals:   caliche 

P rec ip i t a t ion :  14-16"/yr.  

Evaporation:  70-75"/yr. 

Soi ls :  "Pa leus ta f f  - uptipsamments - Palearg ids"  

Erosion: 0.2-0.5 acre f t . /sq.   mi . /yr .  

Land Sta tus :  7 sq.  m i .  s t a te ,  1% sq.  m i .  BLM, 125 sq. m i .  p r iva te ;  

used as rangeland 

A c c e s s i b i l i t y :   F a i r   t o  good; several unimproved roads 

2 m i .  from good road 

Remarks : 

. .  
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PPtLIMINARY SITE 

Si te   Des igna t ion:  83-2: E l ida  

County:  Roosevelt 

Location:.  T.4S.,  R.32E 

Land Form: P la in  

Geology: Ogal la la  Caprock  over  Triassic Dockum. 

and s i l t s t o n e  

Water: S l i g h t l y   s a l i n e   t o   b r i n e ,  <200 '  depth 

Minerals:  Caliche 

P rec ip i t a t ion :  14-16"/yr. 

Evaporation:  70-75"/yr. 

Soi l s :   "Pa leus to l l s"  

Erosion: 0.2-0.5 ac re   f t . / sq .  mi . /yr .  . 
Land Status:   Private;   used  as  rangeland 

Sandstone,  shale 

Access ib i l i ty :  Good - several unimproved roads  and  one r a i l  

l i n e  & hard  surface highway within  one mile. 

Remarks : 





P-WLIMINARY SITE ' ' 

Si te   Des igna t ion:  83-3: El ida  

County:  Chavez 

Location: T.6S., R.31E. 

Land Form:  Mesa 

Geology: Ogal la la  Caprock  over  Triassic Dockmi. 

and sha le  

Sandstone, s i l ts tone 

iJater: S l i g h t l y  sal ine to  b r ine ,  <ZOO' depth 

Iainerals : Caliche 

P rec ip i t a t ion :  12-14"/yr. . .  

Evaporation:  70-75"/yr. 

s o i l s :  "Haplargi~.-ust ipsamments~~ 

Erosion: 0.2-0.5 a c r e   f t . /  sq. mi./yr.' 

Land Sta tus :  1/3 s t a t e ,  1/3 BLM, 1/3 pr ivate;   rangeland 

Access ib i l i ty :  Good, 2 improved  roads, some unimproved ones 

as well. 

Remarks : 
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PRJ3LIMINARY SITE 

Site Designation: 95-1: Caprock 

County: Chavez 

Location: T . l l - 1 2 S . ,  R.31E. 

Land Form: Mesa-cuesta 

Geology: Ogal la la  Caprock  over  Triassic  sandstone,  shale  and 

. .  s i l t s t o n e  

Water: S l i g h t l y   s a l i n e   t o   b r i n e ,  <200 '  depth 

Minerals:  Caliche 

P rec ip i t a t ion :  14"/yr .  

Evaporation:  70"/yr. 

so i l s :   "Calc ius tods"  

Erosion: 0.2-0.5 acre   f t . / sq .  mi.blr. 

Land Sta tus :  1 2  sq.  m i .  s tate,  1 sq.  m i .  BLM, 1 sq.  m i .  p r iva t e ;  

used as   rangeland 

Access ib i l i ty :  Good - improved  road  through s i te  

Remarks : 
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PRELIMINARY S I T E  

S i t e  Designation: 97-1: Vi.rden 

County:  Hidalgo 

Location: T.20S. ,  R.20W. 

Land Form: Tableland; level  to   gent ly   undula t ing  

Geology: Upper G i l a  Group-ancient r iver and   lake   depos i t s  

composed of sand  and  gravel  over  interbedded  si l t-clay 

sand,   with  local   carbonate  cemented  zones  and ca l i che  

cap (2-5 f t .   t h i c k )  
- 

Water: Water table es t imated   to   be  more than 200 fee t  below 

land  surface;  zone  of  saturation i n  Upper G i l a  Group 

b a s i n   f i l l .   S u r f a c e   d r a i n a g e  network  poorly  developed, 

with  closed  depressions 

Minerals: Unknown 

Prec ip i t a t ion :  9.8" (Lordsbury) 

Evaporation: 92" (Lordsbury) Class-A Pan 

Soi l s :   Ar id iso ls ,   wi th   s t rong   hor izons   o f  

accumulation 

cl .ay  and carbona .te 

Erosion: Water erosion-sedimentat ion  hazard  s l ight   to   none 

Land S ta tus :  BLM; range  use 

Accessibi l i ty:   Crossed by US Hwy. 70;  between  Lordsburg  and 

. ?  

Virden 
. .  

Remarks : 





PRELIMINARY SITE 

S i t e  Designation: 1 0 0 - 1  Hatch (West- Mesa) 

County: ' Dona  Ana 

Location: T.19S., R.4W. 

Land Form: Tableland, level to   gent ly   undula t ing ,   wi th   sha l low 

undrained  depressions.  

Geology: Camp Rice Formation  (Upper  Santa  Fe Group) ancient 

r i ve r   depos i t s   o f  in.;erbedded  sand,  clay, and loam, 

with   loca l   carbonate  cemented  zones.and  indurated 

caliche  caprock  (2-5ft   thk).   Formation  'about 250 ft thk. 

Water: Water t a b l e  i s  more than 200 f t  below  land  surface; 

zone  of  saturation a t  base  of Camp Rice Fm ( ? I ,  and i n '  

underlying Lower Santa Fe Group p laya   fac ies  (RinCOn 

Valley F m ) .  No integrated  surface  drainage  except   f low 

i n t o  small playa  depressions.  

*Minerals: Unknown; except   for   bentoni te   c lay  product ion  nearby 

from Upper Camp Rice Formation. 

P rec ip i t a t ion :  Approx. 9" (Hatch) 

Evaporation: Approx. 97" Class A Pan (Las  Cruces) . 

Soils :   Aridisols   with  s t rong  horizons  of   c lay  and/or   carbonate  

accumulation - 
Erosion:  Water  erosion-sedimentation  hazard--none t o   s l i g h t .  

Local small dune  sand d e p o s i t s   s t a b i l i z e d   w i t h  

mesquite  vegetation. 

Land Sta tus :  BLM, state,  and pr iva te   ( inc ludes   b lock  of 2 state 

s e c t i o n s ) .  Range use. 

*See Bul le t in   87 ,  p. 314 for   d i scuss ion   of   bentont ic   c lays  i n  
Camp Rice. 
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PRELIMINARY  SITE 

Site  Designation: 101-1 San  Andres  Mountains  (Rincon  Mesal 

County:  Dona m'a 

Location:  T.l8S.,  R.lW.,  and  parts  of  adjacent  townships 

Land'  Form:  Tableland,  level  to  gently  undulating  with  numerous, 

shallow,  undrained  depressions. 

Geology: , Camp  Rice  Formation  (Upper  Santa Fe Group) . .  ancient 

river  deposits  (interbedded.  gravelly  sand,  clay  and 

' l o k ,  with  local  carbonate  cemented  zones  and 

indurated  caliche  caprock  (2-5  ft  thk).  Camp  Rice 

about  350  ft  thk. 

Water:  Water  table  more  than  300  ft  below  land  surface;  zone 

. of.saturation  at  base of Camp  Rice  and  in  underlying 

Lower  Santa Fe playa  facies  (Rincon  Valley  Fm). No 

integrated  surface  drainage  system  except  flow  into 

small  playa  depression. 
. .  

Minerals:  Unknown.. 

Precipitation:  Approx. 9" (Hatch) 

Evaporation:  Approx. 97" Class A Pan  (Las  Cruces) 

Soils:  Aridisols  with  strong  horizons  of  clay!and/or  carbonate. 

Erosion:  Water  erosion-sedimentation  hazard--none  to  slight. 

Local  wind  erosion-sedimentakion  hazard--slight. 

Land  Status:  BLM  and  state,  range  use. 

Accessibilite:  Excellent  from  Upham  Interchange  on  Interstate 

25  ATSF  RR  about 2 miles  west  of  area. 

Remarks : 
. .  





PRELIMINARY SITE 

S i t e  Designation: 113,-1 Las Cruces (Fil lmore  Pass) 

County: Dona  Ana 

Location: T.25S., R.3-4E. 

Land Form: Table land ,   l eve l   to   gent ly   undula t ing  

Geology: Camp Rice Formation (Upper Santa Fe Gp) ancient  r ives  

deposits  on  interbedded  sand and gravel,   sand, and 

s i l t -c lay ,   wi th   par t ly   indura ted   ca l iche   caprock  

(2-5 f t   t h k ) .  Formation a t  least 350 f t .  thk. 

Water: Water t a b l e  more than 300 f t  below  land  surface;  zone 

of   saturat ion  in .   lower  Camp Rice and  underlying  Fort 

Hancock Formations  of  Santa. Fe Group. Surface  drainage 

absent   o r   poor ly   in tegra ted .  

Minerals: Unknown, gypsum mined  from Paleozoic  bedrock  nearby 

i n   F r a n k l i n  Mtns. 

P rec ip i t a t ion : .  8 - 4 "  (Las  Cruces) 

Evaporation: 97" Class  A Pan. (Las Cruces) 

. .  

Soils: Aridisols  with  strong  horizons  of  clay  and/or  carbonate 

accumulation.  Local  discontinuous  dune  sand  cover. 

Erosion: Water erosion-sedimentation  hazard--none t o   s l i g h t  

Wind erosion-sedimentation  hazard--slight. 

. ' Land Sta tus :  BLM and m i l i t a r y  (SW edge  of  Fort B l i s s  Range-not 

impact   area) .  

A c c e s s i b i l i t y :   F a i r  t o  good; on graded  road 3 t o  4 miles e a s t  

of Vado Interchange I 10. 

Remarks : 
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PRELIMINARY  SITE 

Site  Designation:  113-2  Las  Cruces  (West  Mesa) 

County:  Dona  Ana 

Location:  T.25S.-T.26Sa,  R.1E.  and  parts  of  adjacent  townships 

Land Form: Tableland,  level  to  gently  undulating  with  numerous, 

. shallow  undrained  depressions. 

*Geology:  Camp  Rice  Formation  (Upper  Santa Fe Group)  ancient  river 

deposits  composed of interbedded  sand,  loam  and  clay, 

with  local  carbonate-cemented  zones  and  indurated 

caliche  caprock (>1,000 ft  thk.) 

.Water:  Water  table  more  than  300  ft.  below  land  surface;  zone  af 

saturation  in  Upper  Santa Fe Group  basin  fill. No 

integrated  surface  drainage  system,  except  overland  and 

shallow  channelized  flow  into  small  playa  depressions. 

Minerals:  Unknown . .  

Precipitation:  8.4"  (Las  Cruces) 

Evaporation: 97" Class A Pan  (Las  Cruces) 

Soils:  Aridisols,  with  strong  (indurated)  horizons of carbonate 

accumulation,  with  local  weak  soils on thin  sand  dune  cover. 

Erosion:  Water  erosion-sedimentation  hazard--none to slight 

Local  small  sand  dunes  mostly  stabilized  by  mesquite 

vegetation. . .  

Land  Status:  BLM  and  state,  with  several  small  private  holdings. 

Range  use. 

Accessibility:  Fair  to  good (1 paved  road  to  Aflon  Pumping  Station 

(El Paso)  Natural  Gas)  from  Mesilla  Valley  NM28. 

Remarks : 

* Basalt  flows  locally  present  should  be  excluded  from  site 
consideration. 





PRELIMINARY SITE 

Site  Designation: 115-1 Hueco  Mountains 

County:  Otero. 

Location: T.23S., R13E. 

Land  Form:  Plain  (caliche  at  or  near  surface) . 

Geology:  Caliche  caprock  over  Yeso  Formation  (limestone,  shale, 
. .  

and  siltstone) - 
Water:  'Fresh  to'  saline 5 O O r  deep 

Minerals:  Caliche 

Precipitation:  9"/yr 

Evaporation:  70"+/yr 

Soils:  Gypsiferous  and  sandy 

Erosion: 0.2-0.5 Acre  ft/  mi  /yr 2 

Land  Status: 3 mi2 - ELM,. 1 mi2 - State;  used  as  rangeland 
Accessibility:  Good-improved  road  across SE corner,  but  far  from 

. .  
highway. 

Remarks : 





PRELIMINARY SITE 

- S i t e  Designation:  118-1  Carlsbad 

County: Eddy 

L o c a t i o n :   ~ . 2 5 S . ,   ~ . 2 5 E .  

Land Form:  Gypsum pl.ain 

Geology: Casti le Formation-gypsum, anhydrite,  and  limestone 

of  considerable  thickness.  

Water: S l i g h t l y   s a l i n e   t o   b r i n e   a t  less than 2 0 0 ' .  

Minerals: . Gypsum 

P r e c i p i t a t i o n :  N 12"/yr. 

Evaporation:  75-80"/yr . . 

Soils:  Gypsiferous  and  sandy 

Erosion: 0.5-1.0 acre-ft/mi  /yr 2 

Land Sta tus :  7 sq m i  BLM & 1 sq m i  state 

Access ib i l i t y :  Good-unimproved roads  within si.te with U S .  

. .  

highway wi th in  1 m i  of NW corner.  

Remarks : 
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PRELIMINARY SITE 

Site  Designation:  119-1:  Potash 

County:  Eddy 

Location:  T.25S.,  R.29-30E. 

Land  Form:  Plain 

Geology:  Hard  caliche  over  Permian  and/or  Triassic  shale, 

siltstone  and  sandstone. ' . 

Water:.  :Moderately  saline  to brine,N200t depth 

Minerals:  Caliche 

Precipitation:  12-14"/yr 

Evaporation:  80-85"/yr 

Soils: "Camborthids-Calciorthids" 

Erosion:  0.2-0.5  acre  ft/mi  /yr 

Land  Status:  BLM;  used  as  rangeland 

Accessibility:  Poor,  only  unimproved  roads 

Remarks : 

2 





PRELIMINARY SITE 

- Si te   Des igna t ion:  119-2: Potash . 

County: Eddy 

Location: T.26S., R.31E. 

Land Form: P l a i n  

Geology:, Cal iche  caprock  over   Triassic  dockum sandstone, si l tstone,  

and sha le .  

Water: S l i g h t l y  sa l ine  t o  br ine ;  200-500' deep 

Minerals: Cal iche 

P rec ip i t a t ion :  12-14"/Iyr 

Evaporation:.  75-80"/yr 

S o i i s :  Limey, gypsiferous,  sandy 

Erosion: 0.2-0.5 acre € t / m i  /yr 

Land Sta tus :  ELM owner; used  as  rangeland 

A c c e s s i b i l i t y :   F a i r   t o  good,  unimproved  roads i n  site; hard 

2 

surface  road 3 m i  SE 

Remarks : 





0 
PRELIMINARY SITE 

\ '  

S i t e  Designation: 124-1  M t .  Riley 

County: Luna County (p6ss ib l e   ad j acen t   s ec t ions  i n  Dona  Ana 

C t Y  1 

Loeation: T.28S., R.5W., SE p a r t  and  possibly  adjacent   sect ions 

i n  R.4W. 

Land Form: Moderately  dissected  tableland  adjacent  t o  Indian 

Basin, a la rge   c losed 'depress ion   (vo lcanic?) .  

*Geology: Local  eolian  sand  deposits  over:  Upper Gila Group-ancient 

river and  lake  deposits .composed of interbedded  sand 

, and s i l t - c l a y   l a y e r s ;   w i t h   l o c a l   s o f t   c a l i c h e   c a p  

(1-4 f t  t hk )  - 
*Water: Water t ab le   e s t ima ted   t o   be  more than 300 'feet below  land 

surface; zone  of s a t u r a t i o n   i n  Upper Gila  Group basin 

f i l l .   S u r f a c e   d r a i n a g e  network  poorly.  developed  with 

small and large  c losed  depressions.  

Minerals: Unknown. 

P r e c i p i t a t i o n :  8.9 inches (Columbus) 

Evaporation:. 92" Class A Pan (F lor ida)  

Soils: Aridisols   with  s t rong  horizons of c l a y  and  carbonate 

accumulat ion,   wi th   local  weak s o i l s  on  sand  dune  cover. 

Erosion: Water erosion-sedimentat ion  hazard  s l ight  t o  moderate, 

Local  active  and  stabil ized  sand  dunes.  

Land S ta tus :  BLM and state, range use. 

Accessibi l i ty:   Poor ,  18  miles e a s t  of Columbus on former SP R R ' G r a d e  

Remarks: About 6 miles north  of   internat ional   boundary.  

*Local  bedrock  outcrops  (Cretaceous  and  Paleozoic) .at  south  edge  of 
a rea .  
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PRELIMINARY  SITE 

Site  Designation:  La  Union (125-1) 

County:  Dona  Ana 

Location:  T.27-29S.,  R.i-2E. 

Land  Form:  Tableland,  level to gently  undulating  with  numerous 

shallow,  undrained  depressions. 

Geology:  Camp  Rice/Ft.  Hancock  Formation  (Upper  Santa  Fe  Group) 

ancient  river  and  deltaic  deposits  composed of inter- 

bedded  sand,.  loam,  and  clay  with  local  carbonate-cemented 

zones  and  indurated  caliche  caprock ( > 1,000 ft thk). 
Water:  Water  table  more  than  300  ft  below  land  surface:  zone  of 

saturation  in  Upper  Santa Fe Group  basin  fill. ' No  integrated 

surface  drainage  system,  except  overland  and  shallow 

channelized  flow  into  small  closed  depressions  (playas). 

Minerals:  Unknown 

Precipitation: I? 8 "  (El. Paso) 

Evaporation: I? 100"  estimated  Class A Pan (El Paso) 

Soils:  Aridisols  with  strong  (indurated)  horizons  of  carbonate 

accumulation,  with  local  weak  soils on thin  s.arid  dune  cover. 

Erosion:: .. Erosion-sedimentation  hazard  (water)--none to slight. 

Local  small  sand  dunes  mostly  stablized  by  mesquite 

vegetation. 

Land  Status: BLM and  state,  with  several  small  private  holdings,. 

range  use. 

Accessibility: Fair, good  graded  roads  from  Mesilla  Valley. 

(NM273)  at  east  edge  of  site  area.  SPRR  also ' " 

. crosses  area. 



. 
Remarks: South edge of potential site area is the  International 

Boundary. 
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