




fashion similar to oil and gas wells. Once the salt is dissolved, the 

resultant brine is brought to the surface for evaporation or chemical 

manufacturing. There .are five solution mining operations in New York State 

which produce salt from approximately 80 active wells. Approximately 10 new. 

wells are permitted annually in New York and similar..numbers are temporarily 

or permanently abandoned. This chapter will discuss the solution mining 

process and the existing and proposed State program to regulate the 

environmentally sound development of the State's salt resource. There are few 

specific citations to solution mining in the old regulations which were issued 

in 1966 and updated in 1972. In general, the provisions relating to permit 

applications, drilling, completion, production and plugging and abandonment 

contained in the oil and gas regulations, 6NYCRR Parts 552 to 558 have been 

applied to solution mining, when appropriate. The provisions contained in 

Section 23-0305.9 of the Oil, Gas and Solution Mining Law give DEC the 

authority to do so. The major recommendation contained in this Chapter is 

that the oil and gas regulations, 6NYCRR Parts 550 to 558, be revised to 

include solution mining wells, where appropriate, as well as to add certain 
_* . _.. , ., 

requirements specific to solution mining. 

On June 24, 1984, solution mining wells in New York also became subject 

to the U.S. Environmental'Protection Agency's Underground Injection Control 

(UIC) Program with compliance to be enforced within one year. Solution mining 

wells are classified as Class I11 wells under this program. The federal 

program is summarized in Chapter 15. 

B. CHOOSING A WELL SITE AND APPLYING FOR A DRILLING PERMIT --- -- - 

Before salt production can begin, a well must be drilled to the salt 

beds. A drilling site must be carefully selected which will allow the most 

economic recovery of the resource while causing a minimum of adverse 

environmental impacts. 















H. DRILLING SOLUTION SALT M I N I N G  WELLS 

The d r i l l i n g  of a  s o l u t i o n  mining w e l l  i s  s i m i l a r  t o  t h a t  of an o i l  and 

gas  w e l l  except  most s o l u t i o n  w e l l s  a r e  shal lower and r e q u i r e  smal'ler r i g s .  

Rotary r i g s  o r  c a b l e  t o o l  r i g s  a r e  used f o r  d r i l l i n g  i n  New York. The 

e x i s t i n g  r e g u l a t i o n s  e s t a b l i s h  s e p a r a t e  r equ i r emen t s - fo r  each type  of d r i l l i n g  

r i g .  I n  a d d i t i o n ,  t h e  r e g u l a t i o n s  and cementing g u i d e l i n e s  i s sued  i n  March 

1986, e s t a b l i s h  t h e  r equ i r ed  minimum dep ths  and cementing requirements  f o r  

conductor ,  s u r f a c e ,  i n t e rmed ia t e  and product ion casing.  These requirements  

and gu ide l ines  have been app l i ed  where app rop r i a t e  t o  s o l u t i o n  mining w e l l s  

through permit cond i t i ons .  The regulations and guidelines should be revised 

t o  s t a t e  that these requirements apply t o  solution mining. See t h e  o i l  and 

gas  w e l l  d r i l l i n g  s e c t i o n  f o r  more i n fo rma t ion ,on  t h e s e  d r i l l i n g  requirements .  

DEC conducts  d r i l l i n g  and p o s t - d r i l l i n g  i n s p e c t i o n s  t o  monitor permit 

compliance and t o  ensure  t h a t  t h e  environment i s  being adequately p ro t ec t ed .  

Cor rec t ive  a c t i o n  may be r equ i r ed  i f  problems a r e  de t ec t ed .  Regions 8  and 9  

u t i l i z e  i n s p e c t i o n  forms t o  document s i t e  cond i t i ons  of t h e  w e l l s  l oca t ed  i n  

t h e i r  r e s p e c t i v e  reg ions .  

Often a  second con;>anl.on w e l l  i s  d r i l l e d  f o r  s a l t  product ion i n  New York. 

A two-well o r  mult i -wel l  method of producing s o l u t i o n  s a l t  i s  now common 

p r a c t i c e .  The two w e l l  system a l lows  f o r  g r e a t e r  f l o w r a t e s  and b r i n e  

concen t r a t i ons  and i s  not a s  s u b j e c t  t o  cor ros ion .  The l a s t  s i n g l e  s a l t  we l l  

d e r r i c k  owned by C a r g i l l  S a l t  Company and loca t ed  on t h e  main s t r e e t  i n  

Watkins Glen, i s  being e s t a b l i s h e d  a s  an h i s t o r i c  landmark (Marshal l ,  1984, 

persona l  communication 845). The s i n g l e  w e l l  method began i n  t h e  l a t e  1800 ' s ,  

and inc luded  a  s t r i n g  of wrought i r o n  ca s ing ,  some type  of pumping device  and 

tub ing  (Callaway, 1986, pe r sona l  communication 09). The ca s ing  was no t  

cemented i n  p lace  b u t  i t  was occas iona l ly  galvanized o r  wrapped t o  prevent  

cor ros ion .  Freshwater was pumped i n t o  t h e  wel lbore t o  d i s s o l v e  t h e  s a l t ,  and 



t h e n  compressed a i r  was i n j e c t e d  down t h e  same w e l l b o r e  t o  f o r c e  t h e  b r i n e  t o  

t h e  s u r f a c e . .  (See F i g u r e  13 .2 ) .  A i r  l i f t  was n e c e s s a r y  due t o  t h e  l a c k  of a  

s e a l  behind t h e  c a s i n g .  

. I n  t h e  two w e l l  sys tem,  one w e l l  is used a s  an i n j e c t i o n  w e l l  f o r  

i n s e r t i n g  f r e s h w a t e r  i n t o  t h e  s a l t  bed and t h e  o t h e r  a s  a  p r o d u c t i o n  w e l l  f o r  

e x t r a c t i n g  t h e  d i s s o l v e d  s a l t .  (See  F i g u r e  1 3 . 3 ) .  T h i s  i s  sometimes r e f e r r e d  

t o  a s  g a l l e r y  s o l u t i o n  mining.  Most of New Y o r k ' s  s o l u t i o n  mining o p e r a t i o n s  

have been i n  e x i s t e n c e  f o r  a  number of y e a r s  and i n  many i n s t a n c e s  t h e  s a l t  

c a v i t i e s  have merged. I n  t h e s e  c a s e s ,  t h e  i n s i d e  w e l l s  a l o n g  a  row of  w e l l s  

a r e  plugged and o n l y  t h e  two end w e l l s . a r e  used f o r  i n j e c t i o n  and p r o d u c t i o n .  

I .  SALT COMPLETION OPERATIONS 

I f  t h e  d r i l l e d  w e l l ( s )  a r e  de te rmined  t o  be a d e q u a t e l y  s i t u a t e d  f o r  s a l t  

p r o d u c t i o n ,  t h e  w e l l s  a r e  completed.  Completion p rocedures  f o r  s o l u t i o n  

mining w e l l s  a r e  s i m i l a r  t o  t h o s e  f o r  o i l  and g a s  w e l l s .  Although d i f f e r e n t  

t y p e s  of c a s i n g  cement,  f r a c t u r i n g  t e c h n i q u e s  and some v a r i a t i o n s  i n  t h e  

d e s i g n  of t h e  producing w e l l  may be used.  
..' 

~ a r ~ k  h o r i z o n t a l  s t r e s s e s  can  d e v e l o p  i n  s a l t  zones  and s h e a r  o f f  w e l l s  

t h a t  l a c k  enough s t r u c t u r a l  s t r e n g t h .  I n  a d d i t i o n ,  s o l u t i o n  s a l t  w e l l s  a r e  

h i g h l y  s u s c e p t i b l e  t o  c o r r o s i o n .  For t h e s e  r e a s o n s ,  s p e c i a l  t y p e s  of cements 

a r e  u s u a l l y  employed by s o l u t i o n  mining o p e r a t o r s  and o f t e n  t h e  s u r f a c e ,  

i n t e r m e d i a t e  ( i f  u s e d )  and p r o d u c t i o n  c a s i n g s  a r e  cemented t o  t h e  s u r f a c e  w i t h  

t h e  r e q u i r e d  c a l c u l a t e d  volume of cement p l u s  20 t o  100 p e r c e n t  e x c e s s .  

Through permit  c o n d i t i o n s  t h e  Department r e q u i r e s :  1.  conduc to r  c a s i n g  be s e t  

i n  competent  bedrock and g r o u t e d  i n  c o n j u n c t i o n  w i t h  s u r f a c e  c a s i n g ,  2. 

s u r f a c e  c a s i n g  ex tend  75 '  below t h e  f r e s h w a t e r  l e v e l  o r  7 5 '  i n t o  bedrock,  

whichever  i s  d e e p e r  and 3. s u r f a c e  c a s i n g  be cemented back t o  t h e  s u r f a c e .  

I f  t h e r e  a r e  no cement r e t u r n s ,  t h e n  a  3-D bond l o g  may a l s o  be r e q u i r e d  t o  



















s e c t i o n s  of t h e  p i p e l i n e .  Some p i p e l i n e s  c o n t a i n  f lowmeters  t o  d e t e c t  l e a k s  

which a u t o m a t i c a l l y  c l o s e  p i p e l i n e  v a l v e s  t o  p reven t  major s p i l l s  (Woodward- 

Clyde C o n s u l t a n t s ,  1985).  I t  i s  recommended p i p e l i n e s  c r o s s i n g  r o a d s  and 

s t r e a m s  have t h i c k e r  w a l l s  and c o n c r e t e  c o a t i n g  f o r  added p r o t e c t i o n .  It is 

also recommended that operator's be required to have a spill contingency plan 

with an emphasis on freshwater protection in the event a pipeline leak occurs. 

Corros ion  of s t o r a g e  t a n k s  f o r  b r i n e  must a l s o  be kep t  under c o n t r o l  by 

c a t h o d i c  p r o t e c t i o n  o r  by t h e  u s e  of c o r r o s i o n  r e s i s t a n t  s t o r a g e  t a n k s .  DEC 

D i v i s i o n  of Water has  pub l i shed  a  r e p o r t  e n t i t l e d ,  "Recommended P r a c t i c e s  f o r  

Underground S t o r a g e  of Petroleum" which c a n  be a p p l i e d  i n  p a r t  t o  b r i n e  

s t o r a g e .  The r e p o r t  e x p l a i n s  how c a t h o d i c  p r o t e c t i o n  can  h e l p  minimize 

d e t e r i o r a t i o n  and c o r r o s i o n  of a  t a n k  which is  exposed t o  c o r r o s i v e  

c o n d i t i o n s .  T h i s  i s  ach ieved  by s u p p l y i n g  an e l e c t r i c  c u r r e n t  t o  t h e  

s t r u c t u r e  which i s  g r e a t e r  i n  s t r e n g t h  and o p p o s i t e  i n  d i r e c t i o n  t o  t h e  f low 

of c u r r e n t  which c a u s e s  c o r r o s i o n .  For example, i f  s t e e l  i s  exposed t o  

c o r r o s i v e  s o i l ,  i t  would normal ly  emi t  a  c u r r e n t  and c o r r o d e  over  t ime.  When 

a  s a c r i f i c i a l  anode i s  connected t o  t h e  t a n k  e l e c t r i c a l l y  ( v i a  w i r e s ) ,  t h e  

anode produces  a  s t r o n g e r  c u r r e n t  t h a t  f lows  t o  t h e  t a n k ,  and t h e  anode,  n o t  

t h e  t a n k ,  c o r r o d e s .  

B r i n e  s t o r a g e  t a n k s  i n  New York a r e  g e n e r a l l y  made of s t e e l ,  f i b e r g l a s s -  

l i n e d  s t e e l  o r  r e i n f o r c e d  f i b e r g l a s s .  Re in fo rced  f i b e r g l a s s  t a n k s  may c o n t a i n  

c a b l e  wrapped through i t s  s i d e  w a l l s  t o  g i v e  i t  s t r e n g t h  f o r  ho ld ing  l a r g e  

q u a n t i t i e s  of b r i n e .  A l l  t a n k s  shou ld  be f a c t o r y  t e s t e d  under p r e s s u r e  t o  

e n s u r e  competency. C o r r o s i o n  on t h e  i n t e r i o r  of t a n k s  c a n  be l e s s e n e d  when 

t h e  t a n k s  a r e  k e p t  f i l l e d  t o  c a p a c i t y  which p r e v e n t s  oxygen from e n t e r i n g  t h e  

t a n k  and r e a c t i n g  w i t h  t h e  b r i n e  t o  c a u s e  c o r r o s i o n .  O p e r a t o r s  i n  New York 

who u t i l i z e  t h i s  method c l a i m  i t  i s  r e s p o n s i b l e  f o r  s t e e l  t a n k s ,  w i t h  a  



c a p a c i t y  of 200,000 g a l l o n s  o r  more, l a s t i n g  o v e r  30 y e a r s  ( M a r s h a l l ,  1985, 

p e r s o n a l  communication t 4 4 ) .  

K. CONTROLLING ---- THE SHAPE OF THE SALT CAVITY DURING PRODUCTION 

I t  i s  i m p o r t a n t  t o  c a r e f u l l y  p l a n  t h e  p r o d u c t i o n  program f o r  a  s a l t  bed 

i n  o r d e r  t o  guard  a g a i n s t  p o t e n t i a l  ground subs idence  problems, s i n k  h o l e s  and 

mud b o i l s .  The geology of  t h e  w e l l  l o c a t i o n  must be s t u d i e d  and c a r e f u l l y  

ana lyzed  i n  o r d e r  t o  de te rmine  what s i z e  c a v i t y  c a n  b e  s a f e l y  developed i n  a  

p a r t i c u l a r  a r e a .  I f  t h e  s i z e  of  t h e  c a v i t y  becomes t o o  l a r g e  o r  e x t e n s i v e  and 

exceeds  t h e  t e n s i l e  s t r e n g t h  of t h e  o v e r l y i n g  r o c k s ,  ground c o l l a p s e  w i l l  

o c c u r .  (See  F i g u r e  13.6). Subsidence can  a l s o  c a u s e  f r a c t u r e s  i n  t h e  

o v e r l y i n g  s t r a t a  which may form c h a n n e l s  f o r  t h e  movement of b r i n e  i n t o  ground 

f r e s h w a t e r  s u p p l i e s .  A d d i t i o n a l l y  t h e s e  f r a c t u r e s  c a n  p rov ide  c h a n n e l s  f o r  

t h e  movement of s u r f a c e  w a t e r s  i n t o  s a l t  c a v i t i e s ,  c a u s i n g  f u r t h e r  s o l u t i o n  

and subs idence .  T h i s  c r e a t e s  u n c e r t a i n t y  abou t  t h e  f u t u r e  s t a b i l t t y  of t h e  

l and  and may make i t  u n s a f e  t o  b u i l d  on o r  u s e  t h i s  l and  f o r  o t h e r  purposes  

f o r  some t ime  i n  t h e  f u t u r e .  There  is  concern  abou t  s u b s i d e n c e  from s o l u t i o n  

mining o p e r a t i o n s  i n  New York, p a r t i c u l a r l y  f o r  s h a l l o w e r  s a l t  beds ,  o l d e r  

b r i n e  f i e l d s ,  and a r e a s  where t h e  over-burden i s  s t r u c t u r a l l y  weak. 

According t o  t h e  S o l u t i o n  Mining Research I n s t i t u t e ,  c a v i t i e s  formed i n  

bedded s a l t ,  " a r e  f r e q u e n t l y  e x t e n s i v e  i n  t h e  h o r i z o n t a l  d imensions  and i n  

mature  s t a g e s  of  development a r e  f r e q u e n t l y  obscured  by rubble" .  The c a v i t y  

may a c t u a l l y  b e  a  f l u i d  f i l l e d  v o i d  i n  t h e  s a l t  and o v e r l y i n g  rock  beds ,  

sometimes f u l l y  occupied by t h e  i n s o l u b l e  r e s i d u e  and caved m a t e r i a l  from 

o v e r l y i n g  beds .  The c a v i t y  may a l s o  f e a t h e r  o u t  t o  n o t h i n g  i n  random 

d i r e c t i o n s  c o n t r o l l e d  by such  v a r i a b l e s  a s  d i p  of c o n f i n i n g  bed,  n a t u r a l  

f r a c t u r e s ,  e t c .  Sometimes s e v e r a l  beds  a r e  d i s s o l v e d  i n  t h e  same sys tem 

forming s t a c k e d  c a v i t i e s .  

The shape of t h e  c a v i t y  formed from s o l u t i o n  mining o p e r a t i o n s  c a n  be  



FIGURE 13.6 SCHEMATIC ILLUSTRATING HOW SUBSIDENCE 

SINKHOLES AND MLlDBOlLS MAY OCCUR 

Unconsolidoted 

(A)  Stress Envelope Rising Upwords Caused b y  Time - dependent Brittle 
Failure, (B) Chimney  Concept of Sinkhole Development. 

Reference: Sera ta .  Shose i .  " U t l l i r a t l o n  of  S t r e s s  Envelopes  i n  Desian of  
S o l u t i o n  C a v i t l e s . "  Fourth Syaposlun on S a l t .  Northern Ohio 
Geo log ica l  S o c i e t y .  I n c . .  Cleveland.  Ohio,  1974. 
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p r e d i c t e d  and c o n t r o l l e d  t o  a  c e r t a i n  d e g r e e  depending on: 

- t h e  w e l l  c a s i n g  and t u b i n g  arrangement  

- i n j e c t i o n  and wi thdrawal  p a t t e r n s  ( p r o d u c t i o n  and i n j e c t i o n  w e l l s  can  be 

a l t e r e d  s o  t h a t  a  more uniform shape i s  formed) 

- f low r a t e s  (volume and r a t e  of i n j e c t i o n )  

- chemica l  and p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  fo rmat ion  

- h e i g h t  of t h e  wa te r  i n  t h e  c a v i t y  

- s a l t  c o n c e n t r a t i o n  

- s a l t  s o l u b i l i t y  

I n  a  s i n g l e  w e l l  sys tem,  t h e  v a r i a b l e s  w i l l  c a u s e  e i t h e r  a  round o r  

morning g l o r y  shaped c a v i t y .  The morning g l o r y  shape i s  a  c a v i t y  w i t h  a  l a r g e  

unsuppor ted r o o f .  Non-ver t i ca l  h o l e s ,  a n  o b s t r u c t i o n  o r  a n  opening,  c r a c k  o r  

c r e v i c e  i n  t h e  s a l t  can change t h e  shape of t h e  c a v i t y .  C e r t a i n  t e c h n i q u e s  

a r e  a v a i l a b l e  t o  check t h e  s i z e  and shape of a  c a v i t y  such a s  s o n a r  t e s t s .  

S u r f a c e  r e f l e c t i o n  s e i s m i c  p r o f i l e s  can l o c a t e  t h e  a r e a l  e x t e n t  and d e p t h  of 

underground s o l u t i o n  mining c a v i t i e s .  When u n c e r t a i n t y  e x i s t s ,  t h e s e  t e s t s  

may be employed a s  a n o t h e r  measure t o  moni tor  a g a i n s t  subs idence  o r  

c a t a s t r o p h i c  c o l l a p s e .  

S e v e r a l  o p e r a t o r s  i n  New York v o l u n t a r i l y  u t i l i z e  subs idence  moni to r s  f o r  

guard ing  a g a i n s t  l and  c o l l a p s e .  These monuments a r e  b u i l t  a t  l e a s t  4 f e e t  

i n t o  t h e  ground w i t h  an  o u t e r  c a s i n g  t o  p r o t e c t  a g a i n s t  f r o s t  heaving.  See 

F i g u r e  13.7 of a  subs idence  monument employed by Texas Br ine  C o r p o r a t i o n  i n  

Dale,  New York. These monuments a r e  surveyed p e r i o d i c a l l y  t o  obse rve  changes  

i n  e l e v a t i o n .  Subsidence is  known t o  have occur red  a t  s e v e r a l  of t h e  s o l u t i o n  

mining s i t e s  i n  New York S t a t e .  I t  is recommended that  subsidence monitoring 

be required for  a l l  operations and that  operations be halted i f  subsidence 

occurs which may cause s i g n i f i c a n t  adverse environmental impacts. 



FIGURE 13.7 SUBSIDENCE MONUMENT USED BY 

TEXAS BRINE CORPORATION 
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L. METERING .-- OF SOLUT_ION MINING PRODUCTION 

The meter ing o r  measurement of b r i n e  produced by s o l u t i o n  mining and t h e  

maintenance of t h e  r e co rds  from each c a v i t y  o r  group of c a v i t i e s  is  r equ i r ed  

u n t i l  w e l l s  i n  t h e  c a v i t i e s  have been abandoned and plugged [ECL 23.0305.91. 

These r e c o r d s  must be fu rn i shed  t o  DEC upon r eques t .  The Law s t a t e s  t h a t  DEC 

cannot  r e l e a s e  t h e s e  r e p o r t s  f o r  p u b l i c a t i o n  o r  make them a v a i l a b l e  t o  t h e  

g e n e r a l  pub l i c  wi thout  t h e  consent  of t h e  producer.  These requirements of  the 

O i l ,  Gas and Solution Mining Law should be spec i f i ed  i n  the regulations.  

M. METHANE GAS -- 

Bedded s a l t  i n  New York g e n e r a l l y  c o n t a i n s  l i t t l e  ga s ,  a l though ,  methane 

g a s  ha s  been encountered i n  t h e  s o l u t i o n  mining p roce s s  by a t  l e a s t  one 

o p e r a t o r  i n  New York ( G r i f f i n ,  1984, pe r sona l  communication 830).  Accidents  

have occur red  when exp lo s ive  c o n c e n t r a t i o n s  of t h i s  g a s  have b u i l t  up i n  t h e  

sheds  p r o t e c t i n g  t h e  wellhead and pump. These sheds should be vented t o  he lp  

protect against  methane build up i n  areas where it is known t o  occur. 

N .  BRINE DISPOSAL ---- 
The e x i s t i n g  o i l ,  g a s  and s o l u t i o n  mining program c o n t a i n s  p rov i s i ons  f o r  

t h e  proper  d i s p o s a l  of p roduc t ion  b r i n e s .  These p r o v i s i o n s  have more 

r e l evance  t o  t h e  o i l  and g a s  program than  t o  s o l u t i o n  mining. 

There  i s  l i t t l e  o r  no waste  genera ted  from t h e  s o l u t i o n  mining process  

i t s e l f .  Add i t i ve s  a r e  no t  u s u a l l y  mixed i n  t h e  f r e s h  wate r  used f o r  s o l u t i o n  

mining and t h e  s a l t  ob ta ined  from New York 's  s a l t  beds i s  o f t e n  99 percen t  

pure .  However, t h e  p rocesses  a s s o c i a t e d  w i th  e x t r a c t i n g  t h e  s a l t  from t h e  

b r i n e  o r  t h e  u se  of t h e  b r i n e  f o r  chemical manufactur ing produces some waste  

p roduc ts .  A f t e r  f r e shwa te r  ha s  been cyc led  s e v e r a l  t imes  through t h e  

s o l u t i o n i n g  p roce s s ,  some s a l t  i m p u r i t i e s  such a s  calc ium,  magnesium, 

c h l o r i d e s  and s u l f a t e s  w i l l  accumulate.  A SPDES permit  must be ob ta ined  from 

t h e  Department t o  d i s cha rge  t h i s  e f f l u e n t  i n t o  s u r f a c e  wate rs  and/or  



groundwaters  s o  t h a t  s a f e  l e v e l s  of d i s c h a r g e  a r e  main ta ined .  The DEC 

D i v i s i o n  of Water i i s u e s  t h e s e  SPDES p e r m i t s .  S o l u t i o n  mining o p e r a t o r s  i n  

New York must a l s o  r e c e i v e  approva l  from t h e  Department and EPA t o  d i s p o s e  of 

s a l t  i m p u r i t i e s  (main ly  c h l o r i d e s  and s u l f a t e s )  i n t o  i n a c t i v e  s o l u t i o n  mining 

c a v i t i e s  o r  i n t o  a  porous fo rmat ion .  The Marce l lus  S h a l e  can  be used a s  a  

d i s p o s a l  zone where n a t u r a l  f r a c t u r i n g  h a s  c r e a t e d  p o r o s i t y  and p e r m e a b i l i t y .  

C a r g i l l  S a l t  Company i s  c u r r e n t l y  o p e r a t i n g  one a c t i v e  d i s p o s a l  w e l l  f o r  

r e c y c l e d  wastewater  which i s  i n j e c t e d  i n t o  a n  o l d  s a l t  g a l l e r y  w i t h  t h e  

over f low going i n t o  t h e  Marce l lus  fo rmat ion  ( s e e  F i g u r e  13.8)  (Sevenker ,  

1984).  No s u l f a t e  p r e c i p i t a t i o n  problems have occur red  a s  y e t  i n  t h e  

Marce l lus  fo rmat ion .  The d i s p o s a l  r a t e  i s  30 gpm which e q u a t e s  t o  43,200 

g a l l o n s  p e r  day o r  1 ,028  b a r r e l s  a  day.  

An a p p l i c a t i o n  f o r  t h e  d i s p o s a l  of b r i n e  by s u b s u r f a c e  i n j e c t i o n  must be 

approved by t h e  Department [6NYCRR 556 .5 (b ) (2 )1  and EPA. A t  t h e  same t ime  t h e  

a p p l i c a t i o n  i s  submi t t ed ,  t h e  o p e r a t o r s  of a l l  l e a s e s  o r  u n i t s  o f f s e t t i n g  t h e  

l e a s e  o r  u n i t  on which t h e  i n p u t  w e l l  i s  o r  w i l l  be l o c a t e d  must a l s o  be 

n o t i f i e d  [6NYCRR P a r t  556 .5 (b ) (2 )1 .  The Department w i l l  hold  t h e  a p p l i c a t i o n  

f o r  t e n  days .  I f  n e i t h e r  t h e  Department nor  any of o f f s e t t i n g  o p e r a t o r s  

e x p r e s s  concerns  t h e n  t h e  a p p l i c a t i o n  w i l l  be approved.  I f  t h e r e  a r e  

concerns ,  t h e n  a  p u b l i c  h e a r i n g  i s  schedu led  [6NYCRR P a r t  556 .5 (b ) (2 )1 .  It is 

suggested that the ten day waiting period specified in the regulation be 

extended to 15 days. 

0 .  MONITORING WELLS ------ 

Monitor ing w e l l s ,  which a r e  w e l l s  d r i l l e d  i n t o  f r e s h w a t e r  a q u i f e r s  

s o l e l y  f o r  o b s e r v a t i o n ,  may be used t o  check f o r  t h e  movement of b r i n e  from a  

s a l t  c a v i t y  i n t o  d r i n k i n g  w a t e r  s u p p l i e s .  For t h e  most p a r t ,  moni to r ing  w e l l s  

have n o t  been r e q u i r e d  i n  New York because  t h e  e x i s t i n g  s o l u t i o n  mining 
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o p e r a t i o n s  a r e  not  l o c a t e d  nea r  any pr imary o r  p r i n c i p a l  a q u i f e r s .  I n  

a d d i t i o n ,  moni to r ing  w e l l s  g e n e r a t e  t h e  same p lugg ing  and abandonment concerns  

a s  p r o d u c t i o n  w e l l s .  However, i t  might be n e c e s s a r y  t o  r e q u i r e  moni to r ing  

w e l l s  i n  a r e a s  w i t h  f r e s h w a t e r  o r  s u b j e c t  t o  s u b s i d e n c e  o r  c a t a s t r o p h i c  

c o l l a p s e .  The regulations should be revised to specifically state that DEC 

may require monitoring wells when solution mining operations are adjacent to 

high yield freshwater aquifers. 

P . EARTHQUAKES -- ---- 

There  h a s  been some r e s e a r c h  conducted on t h e  p o s s i b i l i t y  of i n j e c t i o n  

from nearby s a l t  mining o p e r a t i o n s  i n c r e a s i n g  s u b s u r f a c e  pore  p r e s s u r e s  and 

c a u s i n g  a  r e a c t i v a t i o n  of e x i s t i n g  f a u l t s .  The r e s e a r c h  conducted t o  d a t e  i s  

no t  a l t o g e t h e r  c o n c l u s i v e  but  s u g g e s t s  t h a t  zones  a s t r i d e  known f a u l t s  which 

have been a s s o c i a t e d  w i t h  s e i s m i c  a c t i v i t y  i n  t h e  p a s t  shou ld  be i d e n t i f i e d .  

According t o  a  January  1984 r e p o r t  of  t h e  N o r t h e a s t e r n  U.S. Seismic  Network 

B u l l e t i n  No. 30 of  S e i s m i c i t y  of t h e  N o r t h e a s t e r n  Uni ted  S t a t e s ,  t h e r e  were no 

e a r t h q u a k e  e p i c e n t e r s  d e t e c t e d  d u r i n g  t h e  p e r i o d  October  1975 t o  March 1983 i n  

New York 's  s o l u t i o n  mining a r e a s .  

T E M P O R A R Y  - ABANDONMENTS AND SHUT-INS ----------- 

When a  s o l u t i o n  mining w e l l  i s  no l o n g e r  u t i l i z e d ,  i t  must be permanent ly  

plugged and abandoned. There a r e  c e r t a i n  e x c e p t i o n s  b u i l t  i n t o  t h e  e x i s t i n g  

r e g u l a t i o n s  f o r  temporary  abandonment o r  s h u t - i n  of o i l  and g a s  w e l l s .  The 

e x i s t i n g  r e g u l a t i o n s  s p e c i f y  t ime  p e r i o d s  f o r  a l l o w a b l e  temporary abandonment 

and s h u t - i n  and p rocedures  t o  ex tend  t h e s e  a l l o w a b l e  p e r i o d s  shou ld  i t  be 

n e c e s s a r y .  It is recommended that these regulations be revised to include a 

specific citation to solution mining wells. The o i l  and g a s  d r i l l i n g  s e c t i o n  

has  more i n f o r m a t i o n  about  t h e s e  p rocedures .  



R. PERMANENT PLUGGING AND ABANDONMENT ------------------ 

A l l  w e l l s  must be permanent ly  plugged and abandoned and have p roper  

s u r f a c e  r e s t o r a t i o n  once t h e y  a r e  no l o n g e r  be ing  used f o r  p r o d u c t i o n  o r  

i n j e c t i o n  and t h e  a l l o w a b l e  t ime p e r i o d s  f o r  a  temporary  abandonment o r  s h u t -  

i n  have e x p i r e d .  P roper  p lugg ing  and abandonment of w e l l s  i s  a n  impor tan t  

s t e p  f o r  complete  p r o t e c t i o n  of t h e  environment.  A s  w i t h  o i l  and g a s  w e l l s ,  

p lugg ing  r e s p o n s i b i l i t i e s  must be under taken  b e f o r e  a  l e a s e  i s  abandoned. I t  

i s  recommended that i t  be stated i n  regulation a s  i t  is  i n  the Law that 

plugging responsibi l i t ies  for solution mining wel l s  cannot be transferred 

without the agreement of parties involved and the approval of DEC. 

The p o t e n t i a l  env i ronmenta l  impac t s  of  improper ly  p lugging and abandoning 

s o l u t i o n  mining w e l l s  a r e  s i m i l a r  t o  t h o s e  f o r  o i l  and gas  w e l l s .  However, 

t h e  absence of o i l  and g a s  and t h e  e x i s t e n c e  of a  l a r g e  s u b s u r f a c e  void  

g e n e r a t e  concerns  d i f f e r e n t  t h a n  t h o s e  c r e a t e d  by unplugged o i l  and g a s  w e l l s .  

Continued e n t r y  of f r e s h w a t e r  from r a i n  o r  o t h e r  forms of p r e c i p i t a t i o n  i n t o  

a n  unplugged s a l t  c a v i t y  c o u l d  c a u s e  f u r t h e r  s a l t  d i s s o l u t i o n  l e a d i n g  t o  

u n c o n t r o l l e d  c a v i t y  growth.  Subsidence and p o s s i b l e  groundwater c o n t a m i n a t i o n  

may r e s u l t ,  depending on t h e  n a t u r a l  d i r e c t i o n  of f l u i d  movement and t h e  

l o c a t i o n  of s u r f a c e  r e c h a r g e  a r e a s .  Plugging s o l u t i o n  mining w e l l s  i s  

ex t remely  impor tan t  i n  o r d e r  t o  h a l t  con t inued  s u b s u r f a c e  d e t e r i o r a t i o n .  I n  

t h e  ext reme c a s e ,  unplugged w e l l s  cou ld  make t h e  l and  u n f i t  f o r  a  v a r i e t y  of 

purposes  because  of i n s t a b i l i t y  and r e n d e r  s u r f a c e  and groundwater s u p p l i e s  

u n s u i t a b l e  f o r  d r i n k i n g ,  a g r i c u l t u r a l ,  r e c r e a t i o n ,  and o t h e r  u s e s  due t o  s a l t  

contaminat  ion .  

A l a r g e  p e r c e n t a g e  of t h e  s o l u t i o n  s a l t  w e l l s  developed o v e r  t h e  p a s t  100 

y e a r s  have not  been p r o p e r l y  plugged and abandoned c a u s i n g  s e r i o u s  

env i ronmenta l  concerns .  I n  a d d i t i o n ,  t h e r e  a r e  approx imate ly  t e n  s o l u t i o n  

s a l t  w e l l s  which c e a s e  p r o d u c t i o n  a n n u a l l y .  These w e l l s  must be p r o p e r l y  



plugged and abandoned. The Department w i l l  agressively pursue operators of 

these w e l l s  to ensure that the wells are properly plugged and abandoned. 

Por t ions  of t h e  Department's w e l l  plugging and su r f ace  r e s t o r a t i o n  

requirements a r e  app l i cab l e  t o  s o l u t i o n  mining. These i nc lude  t h e  depth  of 

cement around var ious  formations i n  t h e  wel lbore,  t h e  l o c a t i o n  of cement 

plugs,  t h e  t reatment  of t h e  i n t e r v a l s  between cement plugs and m a t e r i a l s  t o  

r ep l ace  any ca s ing  drawn from a we l l .  Surface r e s t o r a t i o n  requirements 

contained i n  t h e  cu r r en t  r e g u l a t i o n s  f o r  o i l  and gas  w e l l s  a r e  a l s o  used f o r  

s o l u t i o n  mining we l l s .  These r e g u l a t i o n s  r e q u i r e  t h e  owner t o  f i l l  any p i t  o r  

o t h e r  excavat ion which has  been c r e a t e d  t o  f a c i l i t a t e  d r i l l i n g  o r  product ion 

of a  we l l .  The o i l  and gas  r e g u l a t i o n s  a l s o  r e q u i r e  ope ra to r s  t o  make a  

reasonable  e f f o r t  t o  smooth t h e  su r f ace  ad j acen t  t o  t h e  w e l l  and r e s t o r e  t h e  

vege t a t i on  s o  a s  t o  p lace  t h e  s u r f a c e  i n  a  cond i t i on  s i m i l a r  t o  t h e  ad j acen t  

t e r r a i n .  Surface r e s t o r a t i o n  requirements  can be waived i f  i t  can be 

demonstrated t h a t  no hazard w i l l  r e s u l t  and t h e  landowner has  s igned t h e  

app rop r i a t e  r e l e a s e .  The o i l  and gas  we l l  plugging and abandonment s e c t i o n  

d i s c u s s e s  a l l  of t h e s e  requirements .  I t  is recommended that the regulations 

be revised so that the application of these surface restoration requirements 

to  solution mining is  cited. 

Operators  i n  New York o f t e n  plug s o l u t i o n  s a l t  w e l l s  by f i r s t  p l ac ing  a  

br idge  plug near  t h e  bottom of t h e  wel lbore  al though t h e  c u r r e n t  r e g u l a t i o n s  

a l low a brush b r idge  plug t o  s t i l l  be used. Some s e c t i o n s  of t h e  ca s ing  may 

be per fora ted  and squeezed wi th  e x t r a  cement a s  needed. Other ope ra to r s  may 

only p e r f o r a t e  and cement squeeze t h e  ca s ing  near  t h e  base of t h e  wel lbore,  

around t h e  Marcel lus  and Oriskany o r  o t h e r  s i m i l a r  formations,  and from 200' 

t o  t he  su r f ace .  The ca s ing  i s  u s u a l l y  c u t  below plow depth. I t  is  

recommended that the plugging requirements proposed for o i l  and gas wells be 

applied to solution mining with some modifications to  reflect special 



condit ions presented by so lu t ion  d n i n g  wel ls  such a s  specifying a c a s t  i r o n  

bridge plug o r  supporting bridge of o the r  approved mater ia l  be set i n  t h e  

wellbore above t h e  so lu t ion  c a v i t y  p r i o r  t o  plugging t h e  well.  

Before  p lugging o p e r a t i o n s  can  b e g i n ,  o p e r a t o r s  must f i r s t  n o t i f y  DEC and 

o b t a i n  a  p lugging pe rmi t .  Under ext reme c i r c u m s t a n c e s ,  a n  agreement r e g a r d i n g  

plugging o p e r a t i o n s  may be o b t a i n e d  b e f o r e  a n  o p e r a t o r  p l u g s  a  w e l l ,  fo l lowed 

by r e q u i r e d  paperwork. A Department r e p r e s e n t a t i v e  makes e v e r y  a t t e m p t  t o  

a t t e n d  t h e  p lugging o p e r a t i o n s  a n d / o r  i n s p e c t  t h e  p lugg ing  j o b  when completed,  

a s  f o r  o i l  and g a s  w e l l s .  It is recommended t h a t  t h e  standard n o t i f i c a t i o n  

and plugging permit requirements be incorporated i n  r egu la t ion  by a c i t a t i o n  

t o  so lu t ion  mlning wells .  

Non-routine i n c i d e n t s  t h a t  may o c c u r  d u r i n g  t h e  p lugging o p e r a t i o n s  t h a t  

might a f f e c t  t h e  h e a l t h ,  s a f e t y ,  w e l f a r e  o r  p r o p e r t y  of any person must be 

r e p o r t e d  t o  DEC i n  t h e  same f a s h i o n  a s  t h a t  r e q u i r e d  f o r  o i l  and g a s  w e l l s .  

It is recommended t h a t  t h e  non-routine inc iden t  repor t ing  requirement be 

included i n  t h e  regula t ions  f o r  so lu t ion  mining operat ions.  

Within  30 c a l e n d a r  days  a f t e r  t h e  p lugg ing  of any w e l l ,  t h e  owner must 

f i l e  w i t h  t h e  Department a  p lugg ing  r e p o r t  on t h e  form p r e s c r i b e d .  T h i s  form 

and t h e  p rocedures  f o r  f i l i n g  t h e  r e p o r t  a r e  t h e  same a s  t h o s e  f o r  o i l  and g a s  

w e l l s .  It is recommended t h a t  t h e  regula tory  program requ i re  opera tors  of 

s o l u t i o n  mining we l l s  who cease operat ions,  s u b d t  with t h e i r  f i n a l  

abandonment r epor t  a map of t h e  loca t ion  and extent  of t h e  s a l t  c a v i t i e s  

developed. I n  addi t ion ,  t h e  loca t ion  of any subsidence bowls, sink-holes, mud 

b o i l s  o r  o the r  phenomena crea ted  o r  suspected t o  have been crea ted  a s  a r e s u l t  

of t h e  so lu t ion  mining operat ion should be d e t a i l e d  on this map. I t  i s  

ex t remely  impor tan t  t h a t  t h i s  i n f o r m a t i o n  be d e t a i l e d  s o  t h a t  f u t u r e  u s e s  of 

t h e  l and  can  be a p p r o p r i a t e l y  accommodated. 
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