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The Office of the Auditor General has conducted a performance aud i t  of the  
Arizona Oil and Gas Conservation Commission i n  response t o  a resolution of 
t he  J o i n t  Legislat ive Budget Committee. T h i  s performance aud i t  was 
conducted as  par t  of the  Sunset Review s e t  fo r th  i n  Arizona Revised 
S ta tu tes  (A.R.S. ) §§41-2351 through 41 -2379. 

The Oil and Gas Conservation Commission ( O G C C )  regulates a l l  o i l ,  gas,  
he1 i u m ,  and geothermal wells ,  and o i l  and gas storage wells i n  Arizona. 
A.R.S. $27-502 es tabl ishes  a s t a t e  policy t o  conserve o i l ,  gas and other  
natural resources, protect  ownership rights and safeguard public health.  
OGCC executes this pol icy by reviewing and issuing permits t o  d r i l l  we1 1 s 
and monitoring d r i l l i n g  ac t i v i t y .  In addit ion,  OGCC maintains information 
on a1 1 we1 1 s under i t s  jur isdic t ion and a s s i s t s  individual s seeking 
information on Arizona's petroleum resources. 

The Oil and Gas Conservation Commission Does Not 
Obtain The Necessary Additional Information 
Before Issuing Dri l l ing Permits ( s ee  page 13) 

The O i l  and Gas Conservation Commission does not obtain needed information 
on proposed d r i l l i n g  operations and groundwater location before approving 
appl i c a t i  ons f o r  permits t o  d r i l  I .  The Commission does not  require a1 1 
appl icants  t o  provide su f f i c i en t  information on proposed operations, nor 
does i t  notify the Department of Water Resources ( D W R )  of proposed 
d r i l l i n g  unt i l  a f t e r  the  permits have been issued. Lack of s u f f i c i e n t  

information on proposed d r i l l i n g  operations and groundwater location and 
qua1 i ty  may reduce OGCC ' s effectiveness i n  ensuring safe ty  and protecting 
groundwater and other natural resources. 

OGCC should require a l l  operators applying f o r  d r i l l i n g  permits t o  submit 
drill  ing programs t h a t  provide speci f ic  information on d r i l l  i n g  

conditions, anticipated problems, and d r i l l  ing operations and procedures. 
The Commission should a1 so review information from DWR on water location 
and qua1 i ty  before issuing any permits t o  d r i l l  exploratory we1 1 s. 



Pol i c i e s  Fo r  P ro tec t i ng  Groundwater 
Are Not Well Def ined (see Daae 231 

A1 though groundwater i s  an important  resource i n  Ar izona 's  a r i d  c l  imate, 

OGCC r u l e s  and procedures do n o t  prov ide c l e a r  guidance f o r  making 

decis ions on requirements t o  p r o t e c t  groundwater du r ing  o i l  and gas 

operat ions. Commission regu la t i ons  s t i p u l a t e  the  use o f  sur face cas ing  t o  

p r o t e c t  water, b u t  the  Commission does n o t  always enforce t h i s  

requirement. Instead, OGCC r e l i e s  on o the r  methods, which may n o t  be 

equa l l y  e f f e c t i v e  i n  p r o t e c t i n g  v i t a l  groundwater resources. The 

Commission needs t o  rev iew i t s  r e g u l a t i o n  r e q u i r i n g  sur face casing and 

e i t h e r  enforce i t  cons i s ten t l y  o r  r e v i s e  i t  based on c l e a r  d e f i n i t i o n s  of 

f r e s h  water and cons i s ten t  c r i t e r i a  f o r  eva lua t ing  a l t e r n a t i v e  means o f  

p ro tec t ion .  

Bond Requirements For  S ing le  O i l  and Gas 
We1 1  s  I n  Arizona Are Inadequate ( see page 31 ) 

Ar izona 's  bonds requirements f o r  s i n g l e  o i l  and gas w e l l s  a re  n o t  adequate 

t o  ensure t h a t  w e l l s  a re  proper ly  c losed o f f  when a l l  operat ions are 

completed. We1 1  s  d r i l  l e d  f o r  expl o r a t i o n  and product ion can pose 

s i g n i f i c a n t  harm t o  groundwater, minera ls  and o ther  na tu ra l  resources i f  

w e l l s  a re  n o t  p roper ly  c losed o f f  and the  area around a  we1 1  s i t e  i s  n o t  

restored. A1 though bond requirements fo r  mu1 t i p l e  we1 1  s  i n  Arizona appear 

t o  be adequate, c u r r e n t  bond amounts do n o t  cover the  cos ts  o f  c l o s i n g  o f f  

i n d i v i d u a l  we1 1  s  and r e s t o r i n g  d r i l l  i n g  s i t e s  deserted by owners. 

Increas ing  the  i n d i v i d u a l  bond requirement t o  $1 0,000 would ensure 

adequate funds t o  c lose  - most we1 1  s  w i thou t  discouraging expl o ra to ry  

d r i l l i n g  i n  Arizona. 
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INTRODUCTION AND BACKGROUND 

The Office of the  Auditor General has conducted a performance aud i t  of the  

Arizona Oil and Gas Conservation Commission i n  response t o  a resolution of 

the  J o i n t  Legi s l  a t i ve  Budget Committee. Thi s performance aud i t  was 

conducted as  pa r t  of the Sunset Review s e t  for th  i n  Arizona Revised 

S ta tu tes  (A.R.  S. ) §§41-2351 through 41 -2379. 

The Oil and Gas Conservation Commission ( O G C C )  regulates a l l  o i l ,  gas, 

helium, and geothermal wells,  and o i l  and gas storage wells  i n  Arizona. 

A.R.S. $27-502 es tabl ishes  a s t a t e  policy t o  conserve o i l ,  gas, water and 

other natural resources, protect  ownership r i gh t s  and safeguard public 

health. OGCC executes this policy by reviewing and issuing d r i l l i n g  

permits and monitoring d r i l l  ing ac t i v i t y .  In addit ion,  OGCC maintains 

information on a1 1 we1 1 s under i t s  ju r i sd ic t ion  and a s s i s t s  individuals 

seeking information on Arizona's petroleum resources. 

Oil and Gas Activi ty i n  Arizona 

Arizona has been a s i t e  f o r  o i l  and gas exploration since 1903, when the  

f i r s t  exploratory hole was d r i l l e d  i n  the Chino Valley area north of 

Prescott .  More than 120 exploratory we1 1 s were d r i l l e d  i n  Arizona before 

the f i r s t  o i l  was discovered on the  Navajo Indian Reservation i n  

northeastern Arizona i n  1954. A1 1 subsequent oi 1 production i n Arizona 

has occurred on the  Navajo Reservation. Altogether, 731 o i l  and gas wells 

have been d r i l l e d  i n  ~ r i z o n a .  Seventy-four wells  have produced o i l  from 

13 separate f ie1  ds. 

Arizona wells  produced 18.6 mill ion bar re l s  of o i l  through the  end of 

1983. However, Arizona's annual o i l  production has never exceeded 1 

percent of t o t a l  U.S. production. Almost 90 percent of Arizona's 

production has come from the  Dineh-bi-Keyah f i e l d ,  discovered on the  

Navajo Reservation i n  1967. In 1968 this f i e l d  produced almost 3.4 

mill ion bar re l s  of o i l  , Arizona's highest annual y ie ld .  Annual production 



from the f i e ld  decreased to  196,883 barrels in 1983. Total annual 

production i n  Arizona has declined to  239,613 barrels in 1983 (Figure 1 ). 

FIGURE 1 

ARIZONA OIL AND GAS PRODUCTION 

1963 THROUGH 1983 

1965 1970 1975 1980 

Source: Compiled from Oil and Gas Conservation Cornrni ssion data 

Despite the decl ining production, approximately 18 mil 1 ion acres, 

one-fourth of Arizona's total  land area, are under oi l  and gas leases on 

federal, Indian, s t a t e  and private lands (Table 1 ). t4ost leases are on 

federal or Indian land. A11 production i s  located on Indian land. 

Several federal agencies have primary responsibi 1 i ty for regulating we1 1 s 

dr i l led on federal and Indian lands. However, OGCC also has some 

responsibil i t y  for  regulating these we1 1 s ,  in cooperation with federal 
authorit ies.  



TABLE 1 

OIL AND GAS LEASES I N  ARIZONA 
1982 ESTIMATE 

Federal  

Acres 

10,500,000 

Percent 

58% 

S ta te  2,500,000 14 

P r i v a t e  

To ta l  18,000.000 JOJl% - 

Source: I n t e r s t a t e  O i l  Compact Commission 

Because Arizona has r e l a t i v e l y  few proven o i l  f i e l d s  and 1 i t t l e  

product ion,  most o i l  d r i l l i n g  i n  t he  s t a t e  i s  exploratory.  An exp lo ra to ry  

we l l  i s  one d r i l l e d  i n  an area t h a t  has no known o i l  product ion. 

Exp lo ra to ry  a c t i v i t y  i n  Ar izona has v a r i e d  w ide ly  i n  recen t  years (Table 

2).  None o f  t h e  65 w e l l s  d r i l l e d  s ince  1980 have i d e n t i f i e d  new o i l  

f i e l d s .  The l a s t  new f i e l d  was discovered i n  1971. I n  c o n t r a s t  t o  

Arizona, most d r i l l i n g  i n  major  o i l  producing s ta tes  such as Texas o r  

C a l i f o r n i a  takes p lace  on known o i l  f i e l d s .  

TABLE 2 

OIL AND GAS EXPLORATION I N  ARIZONA 
1980 THROUGH 1983 

D r i  11 i ng permi ts  i ssued 11 27 3 0 15 

Wells d r i l l e d  9 18 26 12 

Producing we1 1 s  o 6 ( 1 )  1 (1 )  1 (1 )  

( 1 )  Wel ls  d r i l l e d  on e x i s t i n g  f i e l d s  

Source: O i l  and Gas Conservat ion Commission 



Development o f  OGCC 

OGCC was es tab l i shed  i n  1959. The Commission c o n s i s t s  o f  f i v e  members 

appointed by t h e  Governor f o r  5-year terms. A.R.S. $27-514 r e q u i r e s  t h a t  

members be U.S. c i t i z e n s  and r e s i d e n t s  o f  Ar i zona  f o r  5 y e a r s  p r i o r  t o  

t h e i r  appointment. No more than t h r e e  members may be o f  t h e  same 

p o l i t i c a l  pa r t y .  I n  a d d i t i o n  t o  t h e  appointed members, t h e  s t a t e  l a n d  

commissioner i s  an ex o f f i c i o  member o f  OGCC. Be fo re  1959, t h e  S ta te  Land 

Department r egu l  a ted  o i l  and gas ope ra t i ons  i n  Ar izona. 

The Commission's r o l e  has changed s i nce  i t  was f i r s t  es tab l i shed  i n  1959. 

O r i g i n a l l y ,  OGCC f e l t  i t s  purpose was l a r g e l y  t o  promote t h e  development 

o f  a pet ro leum i n d u s t r y  i n  Arizona. More r e c e n t l y  t h e  Commission has 

emphasized r e g u l a t i o n  o f  c r i t i c a l  a c t i v i t i e s  and conservat ion.  Revised 

r u l  es added regu l  a t o r y  responsi  b i  1 i t i e s  i n 1965 and 1971 . Cur ren t l y ,  OGCC 

s t a f f  s t a t e s  t h a t  p r o t e c t i n g  p u b l i c  h e a l t h  and n a t u r a l  resources a r e  among 

i t s  p r imary  goal s. 

Growth of  OGCC's r e g u l a t o r y  r o l e  r e f l e c t s  t h e  increased awareness o f  

p o t e n t i a l  problems i n  o i l  and gas operat ions.  A1 though t h e  i n d u s t r y  has 

e x i s t e d  s ince  t h e  l a t e  1 9 t h  century ,  o i l  and gas d r i l l i n g  and p roduc t i on  

technology has n o t  always been equal t o  modern techniques. As a r e s u l t ,  

some of t h e  e a r l y  d r i l l i n g  r e s u l t e d  i n  problems i n  severa l  s ta tes ,  such as 

1 eak i  ng we1 1 s and groundwater contaminat ion. Thus, some r e g u l a t i o n  i s  

necessary t o  ensure t h a t  t h e  i n d u s t r y  f o l l o w s  p roper  procedures i n  seeking 

and p roduc ing  o i l  and gas. 

Personnel and Budget 

OGCC has a s t a f f  of  f o u r  f u l l - t i m e  employees who c a r r y  o u t  t h e  d a i l y  

o p e r a t i o n  o f  t h e  Commission. The s t a f f  c o n s i s t s  o f  an execu t i ve  d i r e c t o r ,  

a d i r e c t o r  o f  enforcement, an a d m i n i s t r a t i v e  a s s i s t a n t  and a secretary .  

The Commission' s ope ra t i ng  budget i s  appropr ia ted  f r om t h e  general  fund. 

A 5-year summary o f  revenues and expend i tu res  i s  p rov ided  i n  Tab1 e 3. 



TABLE 3 

OIL AND GAS CONSERVATION COMMISSION REVENUE AND EXPENDITURES 
FISCAL YEARS 1 97 9-80 THROUGH 1 983-84 

Actual 
1979-80 

Actual 
1980-81 

Actual  
1981 -82 

Actual Est imated 
1982-83 1983-84 

F u l l  - t ime equivalency 
p o s i t i o n s  5 

Revenues: 
Permi t  fees $ 175 

Expenditures: 
Personal serv ices  96,100 
Employee r e l a t e d  

expenses 17,400 
Pro fess iona l  and 

ou ts ide  serv ices  600 
Travel  

I n  s t a t e  6,400 
Out o f  s t a t e  1,500 

Other opera t ing  
expenses 16,200 

To ta l  $1 38.200 $146.400 $1 35.1 61 $1 39,600 $136.200 

Source: OGCC budget requests, 1979-80 through 1983-84 

A u d i t  Scope and Purpose 

The purpose o f  t h i s  a u d i t  i s  t o  evaluate t he  need f o r  and adequacy of 

r e g u l a t i o n  by the  O i l  and Gas Conservat ion Commission, as requ i red  by 

A. R. S. SS41-2351 through 41 -2379. I n  add i t ion ,  we examined th ree  s p e c i f i c  

ca tegor ies  o f  Commission a c t i v i t i e s  - i s s u i n g  d r i l l  i n g  permi ts ,  mon i to r ing  

a c t i v i t y  and en fo rc ing  regu l  a t i  ons. 

Our a u d i t  work suggests t h a t ,  g iven t h e  r e l a t i v e l y  small amount of 

expl o r a t i o n  and produc t ion  i n  Arizona, OGCC hand1 es t h e  on-si  t e  mon i to r ing  

of o i l  and gas operat ions as we l l  as any o f  t h e  12 o the r  s ta tes  we 

surveyed. Moreover, recent  a d m i n i s t r a t i v e  changes have strengthened t h e  

Commission's a b i l  i t y  t o  moni tor  d r i l l  i n g  a c t i v i t y .  With t h e  except ion o f  

bond requirements (see F ind ing  111, page 31), we found no major  



enforcement problems. However, our  a u d i t  work i n d i c a t e s  t h e  need t o  

improve i n fo rma t i on  avai 1  abl  e  be fore  d r i  11 i ng permi ts  a re  i ssued and t o  

rev iew Commission requirements f o r  cas ing  we1 1  s. 

The a u d i t  r e p o r t  presents f i n d i n g s  i n  t h r e e  s p e c i f i c  areas. 

e The adequacy o f  i n fo rma t i on  a v a i l a b l e  t o  OGCC f o r  making 

dec is ions  t o  i ssue d r i l l  i n g  permits.  

e The need t o  rev iew OGCC regu la t i ons  on groundwater p ro tec t i on .  

e The adequacy o f  OGCC bond requirements. 

I n  add i t ion ,  we devel oped i n fo rma t i on  on OGCC p ro fess iona l  sa la r i es .  The 

sec t i on  Other P e r t i n e n t  I n fo rma t i on  presents t h i s  in format ion.  

Due t o  t ime cons t ra in t s ,  we were unable t o  address one p o t e n t i a l  i ssue 

i d e n t i f i e d  du r i ng  our  p re l im ina ry  a u d i t  work. The sec t i on  Areas f o r  

Fu r the r  A u d i t  Work descr ibes t h i  s p o t e n t i  a1 issue. 

The Aud i to r  General and s t a f f  express apprec ia t ion  t o  t h e  members o f  t he  

O i l  and Gas Conservation Commission, t h e  execut ive d i r e c t o r  and s t a f f  f o r  

t h e i r  coopera t i  on and ass is tance du r i ng  t h e  audi t .  



SUNSET FACTORS 

I n  accordance w i t h  Arizona Revised Sta tu tes  (A.R.S. ) S41-2354, t he  

L e g i s l a t u r e  shoul d consider  t he  f o l  1 owing 12 f a c t o r s  i n  determining 

whether t o  cont inue o r  terminate t h e  O i l  and Gas Conservation Commission 

(OGCC). 

1. Ob iec t i  ve and DurDose i n es tab l  i sh i  nq t h e  Commi ssion. 

OGCC's ob jec t i ves  encompass both  r e g u l a t i o n  and promotion o f  o i l  , gas, 

he1 ium and geothermal operat ions i n  Arizona. A.R. S. S27-502 

establ  i shes the Commission' s bas ic  funct ions. General ly these 

func t ions  inc lude:  

e Conserving o i l  and gas resources, 

e Pro tec t i ng  and a d j u s t i n g  ownership r i g h t s ,  

a Promoting the  development of o i l  and gas resources, 

Encouraging a cont inuous and economical supply o f  o i l  and gas 

resources, and 

Safeguarding t h e  heal th,  p roper ty  and p u b l i c  we l fa re  o f  c i t i z e n s  

o f  t he  state. 

2. E f fec t iveness  w i t h  which the Commission has met i t s  o b j e c t i v e  and 

purpose and t h e  e f f i c i ency  w i t h  which the  Commission has operated. 

The Commission has been genera l l y  e f f e c t i v e  and e f f i c i e n t  i n  meeting 

i t s  ob jec t i ves  and purpose, b u t  i t  needs t o  improve coo rd ina t i on  w i t h  

the  Department o f  Water Resources. OGCC promptly reviews appl i c a t i o n s  

f o r  d r i l l  i n g  permi ts  and c l  osely mon i to rs  d r i  11 i ng operat ions. OGCC 

strengthened i t s  procedures i n  1982 t o  more e f f e c t i v e l y  moni tor  

c r i t i c a l  aspects o f  d r i  11 i ng operat ions. Our exami na t i on  o f  recen t  

yea rs '  records found no evidence t o  i n d i c a t e  t h a t  Ar izona's  na tu ra l  

resources have been harmed by o i l  and gas operat ions. However, t h e  

Commi ss ion  has n o t  adequately coordinated the  rev iew o f  d r i  11 i ng 

app l i ca t i ons  w i t h  the  Department o f  Water Resources t o  ensure t h a t  i t  

has complete data on groundwater 1 oca t i on  be fore  i s s u i n g  permi ts  (see 

page 15). 



3. The extent to  which the Commission has operated within the public 
in te res t .  

OGCC has operated within the publ i c  in t e re s t  by protecting Ari zonal s 
subsurface resources from hazards associated with d r i l l i ng  and 
production ac t iv i t ies .  OGCC ' s permit review and enforcement 

a c t i v i t i e s  appear t o  reduce the likelihood of major environmental or 
public health threats i n  the development of o i l ,  gas, helium and 
geothermal resources. However, the Commi ss i  on needs to  improve 
coordination with the Department of Water Resources (see page 13) ,  and 

review i t s  requirements for  casing wells (see page 28). 

4. The extent to  which rules and regulations promulgated by the 
Commission are  consi s tent  w i t h  the 1 egi sl  a t ive mandate. 

OGCC rules and regulations appear t o  be consistent w i t h  the 
Commission' s 1 egi sl  a t ive mandate. The current rul es and regulations 
were reviewed and approved by the Attorney General in 1982. 

5. The extent to  which the Commission has encouraged input from the 
publ i c  before promulgating i t s  rules and regulations and the extent to  
which i t  has informed the public as to  i t s  actions and the i r  expected 
i m ~ a c t  on the ~ u b l i c .  

The Commission has properly informed the publ i c  about scheduled 
hearings i n  recent years. The Commission has held 57 hearings since 
1957, a l l  of which were properly publicized. However, OGCC has not 

prepared specific agendas for  i t s  regularly scheduled bimonthly 
meetings, thus 1 imiting public awareness of the business before the 

Commi  s s i  on. OGCC ' s Attorney General representative informed the 
Commission i n  March 1984 tha t  the Arizona open meeting law requires 
public agencies t o  identify specif ic  business items on their  meeting 
agendas. OGCC appears to  be taking steps to  comply with these 
requirements for  i t s  next meeting. 



6. The extent  t o  which t he  Commission has been able t o  invest iaate  and 
resolve compl a in t s  which a r e  w i t h i n  i t s  jur isdic t ion.  

OGCC receives vi r tual  l y  no complaints from outside sources. Most 

problems a re  iden t i f i ed  through t he  Cornrni ss ion '  s monitoring program. 
A.R.S. $27-524.C requires the  Commission t o  take action on viola t ions  

w i t h i n  10 days of t h e i r  discovery. In most cases OGCC resolves 
problems before they become major. Our audi t  work disclosed only one 
apparent violat ion out  of 214 permits issued since 1975 t h a t  continued 
beyond the  10 days allowed by law. 

7. The extent  t o  which the  Attorney General or  other applicable agency of 
the s t a t e  government has the  authori ty t o  prosecute actions under 
enabl i ng 1 egi s l  a t i  on. 

Under A.R.S. $27-521 the  Attorney General i s  the attorney fo r  the  

Commission and has f u l l  authori ty t o  prosecute actions under i t s  
enabl ing 1 egis1 ation. In emergencies, the  Commission may obtain 
additional counsel w i t h  the  Attorney General ' s consent. The Attorney 
General has the  authori ty t o  use local sher i f f  and superior cour t  
personnel when v i  01 a t i  ons necess i ta te  such action. 

8. The extent t o  which the  Commission has addressed deficiencies i n  the  
enabl ing s t a tu t e s  which prevent i t  from ful f i l l  ing i t s  s t a tu to ry  
mandate. 

OGCC has addressed deficiencies i n  i t s  enabl ing s t a tu t e s  t h a t  prevent 
i t  from f u l f i l l i n g  i t s  duties.  According t o  the  executive d i rec tor ,  
i n  1982 the Commission supported House Bill 2350, which gave OGCC f u l l  
responsi bil i t y  fo r  regul sting oi 1 , gas, he1 i um and geothermal we1 1 s by 
excluding these wells from ~ r i z o n a ' s  Groundwater Act. Senate Bil l  

1348, passed in 1981 w i t h  Commission support, authorized the  
Commission t o  appoint an executive di rector .  OGCC s t a f f  do not 
current ly  forsee any need fo r  additional s ta tu tory  changes. 



9. The extent  t o  which changes a r e  necessary i n  the laws of the  
Commission t o  adequately comply w i t h  f a c to r s  l i s t e d  i n  the  subsection. 

O u r  aud i t  work d i d  not ident i fy  any necessary changes i n  the  

Commission's enabl ing l eg i s la t ion .  

10. Extent t o  which termination of the  Commission would s ign i f i can t ly  harm 
the  public health,  safe ty  o r  welfare. 

Terminating the  O i  1 and Gas Conservation Commi ssion would jeopardize 
pub1 i c  health and safe ty  by eliminating a necessary control over 
d r i  11 i ng operations i n  Arizona. A1 though federal agencies woul d 

continue t o  regulate such ac t i v i t y  on Arizona 1 and control l ed  by the 
federal government, terminating OGCC would 1 eave s t a t e  and pr ivate  

lands without adequate protection from the potential  hazards of o i l  
and gas operations and would el iminate a strong s t a t e  voice i n  federal 
agency decisions. Other agencies, such as  the Department of Health 
Services, Department of Water Resources o r  the  Arizona Game and Fish 
Department, may be able t o  supply some of the  oversight  now provided 
by OGCC,  b u t  none of these  agencies have su f f i c i en t  exper t ise  i n  o i l  

and gas operations t o  ensure responsible development of Arizona's o i l  
and gas resources. 

The extent  t o  which the  level of regulat ion exercised by the 
Commission i s  appropriate and whether l e s s  o r  more s t r ingen t  l eve l s  of 

-- ~ - -- 

regul a t i  on woul d be appropriate. 

Although t he  overall level of OGCC regulation i s  appropriate, the 

regulat ion requiring surface casing t o  protect  f resh  water may not be 
appropriate. Usable fresh water i s  often located i n  deep aquifers  

(be1 ow 400 f e e t )  i n  Arizona, and surface casing t o  protect  this water 
may be prohibit ively expensive compared w i t h  o ther  methods. OGCC 

should review this regulat ion t o  determine i f  i t  i s  s t i l l  va l id  ( see  

page 28). 



12. The extent to  which the Commission has used private contractors i n  the 

performance of i t s  duties and how effect ive use of private contractors 

coul d be accompl i shed. 

OGCC has not used outside private consultants in recent years. The 
Commission does n o t  usually hire private consultants in the 
performance of i t s  duties. OGCC ' s executive director d i d  not idenfi ty 
any cases i n  which consultants were used. Private petroleum engineers 

could be used part  time i f  oil  act ivi ty  increased so tha t  OGCC s ta f f  
could no longer handle the work load. According t o  the executive 
director,  O G C C ' s  enabling s tatutes  allow the Commission to  hire 
outside consul tants.  



FINDING I 

THE OIL AND GAS CONSERVATION COMMISSION DOES NOT OBTAIN NECESSARY 

INFORMATION BEFORE ISSUING DRILLING PERMITS 

The Oil and Gas Conservation Commission ( O G C C )  does not obtain a l l  the  
necessary information on proposed d r i l l i n g  operations and groundwater 
location from operators and the Department of Water Resources ( D W R )  before 
approving applicat ions f o r  permits t o  d r i l l .  The Commission does not 
require applicants t o  provide su f f i c i en t  information on proposed 
operations, nor does i t  notify DWR of proposed d r i l l i n g  unt i l  a f t e r  the  
permits have been issued. Lack of su f f i c i en t  information on proposed 
d r i l l  i ng operations and groundwater 1 ocation and qua1 i t y  may reduce OGCC ' s 
effectiveness i n  ensuring safe ty  and protecting groundwater and other  
natural resources. Requiring operators t o  s u b m i t  d r i l l i n g  programs and 
obtaining groundwater information from DWR before issuing permits would 
increase OGCC' s regulatory effectiveness without discouraging exploratory 
d r i l l i n g  i n  Arizona. 

One of O G C C ' s  major functions i s  issuing permits t o  d r i l l  o i l ,  gas, he1 i u m  

and geothermal wells. Any operator intending t o  d r i l l  i n  Arizona must 
submit  an applicat ion f o r  permit t o  d r i l l  t o  OGCC f o r  approval. Each 
applicat ion iden t i f i e s :  1 ) the type of well t o  be d r i l l ed ,  2) location,  3 )  

proposed depth, and 4 )  casing program. OGCC must determine i f  the  

proposed speci f ica t ions ,  especial l y  the  casing program, a r e  adequate t o  
meet Arizona requirements f o r  conservation, environmental and natural 

resource protection,  ownership r i gh t s  and safe ty  a t  the  speci f ic  
location.  I f  the  proposal i s  not adequate, OGCC can add permit 
requirements t o  address any ant ic ipated problems. 

Information On Drill ing Operations 
And Groundwater I s  Limited 

Ensuring sa fe  operations and protecting groundwater a r e  two of OGCC ' s 

primary objectives,  b u t  the  Commission often lacks the information 
necessary t o  ensure t h a t  d r i l l  ing operations meet these  objectives.  



Applicants a r e  required t o  s u b m i t  only minimal data on proposed d r i l l i n g  

operations. In addit ion,  OGCC does not allow the Department of Water 

Resources ( D W R )  s u f f i c i en t  time t o  review applicat ions f o r  permits t o  

d r i l l  and provide groundwater information before permits a r e  issued. As a 
resul t ,  OGCC may 1 ack essent i  a1 information about proposed d r i  11 ing 

operations and groundwater locat ion and qua1 i t y .  

Application Information Inadequate - OGCC current ly  receives only l imited 

information on proposed d r i l l  ing operations. The Commission does not 
require a1 1 operators t o  submit d r i l l  ing programs t h a t  provide spec i f i c  

information. Without speci f ic  d e t a i l s  on an operator ' s  plans, i t  i s  

d i f f i c u l t  t o  ful ly  assess  the  p lan ' s  adequacy. Obtaining this information 

woul d a1 1 ow OGCC t o  more e f fec t ive ly  s e t  necessary s t ipul  a t ions  before 
d r i l l  ing begins. 

OGCC only requires operators t o  provide the  l imi ted information requested 

on the  appl ica t ion f o r  permit t o  d r i l l  - we1 1 location,  proposed depth, 
casing program, and d r i l l i n g  method. This information i s  usually 
su f f i c i en t  i n  areas where previous d r i l l  ing has taken place, because OGCC 

can use ex i s t ing  well records t o  evaluate d r i l l i n g  conditions and 

potential  problems. However, most d r i l l  ing i n  Arizona i s  exploratory and 
takes place i n  areas where 1 imited o r  no records ex i s t .  As a r e s u l t ,  

assessing the  adequacy of d r i l l  ing proposal s w i t h  the  1 imi ted  information 

on the  applicat ions i s  often d i f f i c u l t .  T h i s  problem occurs only fo r  
exploratory we1 1 s d r i l l  ed on s t a t e  and pr ivate  land, because a1 1 operators 

d r i l l i n g  on federal land m u s t  submit deta i led  d r i l l i n g  programs t o  ttie 

Bureau of Land Management, which forwards them t o  OGCC. Some operators 
a1 so vol untar i ly  submit deta i led  plans fo r  operations on nonfederal 1 and.* 

* Dri l l ing programs a r e  prepared by operators and contain much greater  
deta i l  on expected d r i l l i n g  conditions and proposed operations than 
appl ica t ions  f o r  permits t o  d r i l l .  Although d r i l l i n g  programs vary i n  
d e t a i l ,  each generally provides an analys is  of wells  within a 
specif ied radius of the  proposed 1 ocation and other i nforrnation 
gathered from 1 ocal sources. Dri 11 i ng programs a1 so provide diagrams 
of bl owout prevention equipment. Diagrams a re  essent ia l  f o r  
eval uatjng the adequacy of th i  s equipment. The equipment i s general l y  
categorized by cl  a ss  b u t  the  d i f f e r en t  cl  asses  a re  not standardized. 



Without requi r i n g  d e t a i l  ed d r i  11 ins programs from ope ra to r s  OGCC may 1 ack 
the information needed t o  ensure  s a f e t y  and resource  p ro t ec t i on  dur ing  
d r i l l i n g .  OGCC does not  always r ece ive  from ope ra to r s  important  
information t y p i c a l l y  contained i n  d r i l l  ing programs, such a s  ana lyses  of 
p o t e n t i a l  problems, how the ope ra to r  will a t tempt  t o  m i t i g a t e  t h e s e  
problems, and proposed weight and con ten t  of d r i l l i n g  f l u i d s .  OGCC has  
some information i n  i t s  f i l e s ,  y e t  r equ i r ing  t h e  information from 
ope ra to r s  would guaran tee  a1 1 known p e r t i n e n t  information i s  examined. 
For example, OGCC needs t o  ob ta in  a l i s t  of t h e  d r i l l  ing f l u i d s  so t h e  
chemicals i n  the f l u i d  can be anlayzed. OGCC should c a r e f u l l y  review 
appl i c a t i o n s  f o r  permits  t o  d r i l l  w i t h  f l u i d s  t h a t  conta in  asbes tos ,  
chromates o r  o t h e r  p o t e n t i a l  l y  t o x i c  mater ia l  s.* 

Groundwater Information Not Requested - Although OGCC d e c l a r e s  p ro t ec t i on  
of groundwater t o  be a primary r egu la to ry  goa l ,  i t  does no t  ob t a in  needed 
groundwater information from DWR before  i s su ing  permits.  OGCC has some 
information on groundwater 1 oca t ion  and qual i t y ,  b u t  has not  a1 1 owed DWR 

s u f f i c i e n t  time t o  comrrrent on proposals  and provide groundwater 
information before  i s su ing  permits f o r  expl o r a to ry  we1 1 s. Information on 
groundwater l o c a t i o n  and qual i t y  i s  c r u c i a l  f o r  e f f e c t i v e  p ro t ec t i on  of 
this v i t a l  resource during explora tory  d r i l l  ing.  Groundwater information 
i s  a1 so  helpful  i n  ensuring s a f e t y  and can a i d  t he  ope ra to r  during 
d r i l l  i ng  opera t ions .  

P ro t ec t i ng  groundwater is very important  i n  Arizona ' s d e s e r t  cl imate. 
Approximately 60 percent  o f  t h e  s t a t e ' s  d r ink ing  water comes from 
groundwater, and i n  many a r e a s  groundwater is the s o l e  source  of d r ink ing  
water.  However, water  l o c a t i o n  i s  o f t e n  d i f f i c u l t  t o  e s t ima te  because 
major f reshwater  a q u i f e r s  a r e  not  a t  uniform depths  throughout the s t a t e .  

Knowledge of water  l o c a t i o n ,  geology and q u a l i t y  p r i o r  t o  d r i l l i n g  

* Dl iR  prohi'bi ts  chrome and a sbes to s  a d d i t i v e s  i n  f l u i d s  used f o r  
d r i l l i n g  water w e l l s  i n  Arizona. Washington, Oregon and some coun t i e s  
i n  C a l i f o r n i a  a l s o  p r o h i b i t  the use of t o x i c  subs tances  by o i l  well 
d r i l l e r s .  



would allow OGCC t o  ensure t h a t  an opera to r ' s  d r i l l i n g  plan i s  su f f i c i en t  

t o  prevent contamination of important freshwater aquifers.  

OGCC i s sues  permits t o  d r i l l  before DWR has an opportunity t o  review and 
comment on the  proposals. As Arizona's lead agency fo r  water management, 
DWR has information on groundwater location and qua l i ty  f o r  more than 85 

percent of the s t a t e ' s  land area. OGCC sends copies of a l l  applicat ions 
f o r  permits t o  d r i l l  t o  DWR, b u t  does not wait  f o r  DWR i n p u t  before 
i ssuing d r i l l i n g  permits. Instead, OGCC obtains most of i t s  information 
from i t s  previous experience and other  sources. OGCC records show t h a t  

some d r i l l e r s  have found water unexpectedly. In con t ras t ,  a l l  eight  
western s t a t e s  surveyed and the  federal  government obtain groundwater 

information from the  appropriate s t a t e  agency before approving permits fo r  
exploratory wells  i n  areas where groundwater location i s  not firmly 

es tabl  i shed. 

Without accurate information on groundwater location and qual i ty ,  OGCC 

cannot assess  the  adequacy of a proposed surface casing program. 
Determining proper surface casing depth i s  one of the  most important 

decisions OGCC s t a f f  makes during the applicat ion review process. 

Adequate surface casing i s  important because i t  prevents contamination of 
f resh  water, o i l  and gas during and a f t e r  d r i l l i n g ,  and anchors the  wel l ' s  

safe ty  equipment. The depth of surface casing necessari ly va r ies  w i t h  

area condit ions,  especia l ly  groundwater location.  

Surface casing protects  groundwater by preventing substances from 
d i f f e r en t  geologic formations from commingl ing through the we1 1 bore. Any 
f l u id s ,  such as  water, located i n  formations above the lowest level  of the 
surface  casing wil l  be e f fec t ive ly  and permanently sealed o f f .  All fresh 
water can be protected by requiring surface casing t o  be deeper than the 

water. Without surface casing o r  other preventive measures, poor qua1 i ty  
water i n  deep aquifers  can be forced u p  the  well bore under high pressures 

and contaminate shallower freshwater aquifers.  



Lack Of Information May L i m i t  
Regul atory Effectiveness 

Limited i nformati on on d r i  11 i n g  operations and groundwater 1 ocati on may 
hinder OGCC's a b i l i t y  t o  e f fec t ive ly  regulate o i l  and gas ac t i v i t y  w i t h i n  
Arizona. Without complete, accurate information OGCC cannot adequately 
review applications fo r  permits t o  d r i l l  o r  ident i fy  and r ec t i f y  potential  
probl ems before issuing permits. OGCC Is i nabil i  t y  t o  establ  i  sh adequate 

preventive measures may a l so  reduce the effectiveness of recent 
improvements i n  i t s  monitoring program. A1 though no major d r i  11 i ng 

problems have occurred i n  Arizona due t o  o i l  and gas operations, current  
a c t i v i t y  i s  re la t ive ly  low and future  expansion would s ign i f ican t ly  
increase the  need fo r  comprehensive review before permits a r e  issued. 

Lack of Effective Preventive Measures - Without accurate, complete 
information OGCC cannot e f fec t ive ly  establ ish spec i f ic  standards t o  
prevent major problems. Preventive measures provide more e f fec t ive  
protection t o  natural resources and d r i l l  ing crews than actions taken 
a f t e r  the  fac t .  However, Arizona laws and regulations do not specify 
preventive requirements and d r i l l i n g  conditions a r e  too varied t o  permit 
OGCC t o  es tabl ish  general or  statewide preventive requirements. 

The seriousness of potential  problems and the  h i g h  co s t  of d r i l l i n g  
operations indicate t h a t  i t  i s  more e f fec t ive  t o  address potential  
problems w i t h  preventive regulation than t o  respond t o  emergencies or  
problems a s  they occur. Damage t o  natural resources or  the environment 
caused by improper d r i l l i n g  procedures may be undetected fo r  many year.s 
and may be i r revers ible .  Other potential  d r i l l i n g  problems, such a s  

blowouts, can be disastrous and costly. In addit ion,  preventive 
regul a t ions  a1 1 ow dr i  11 e r s  t o  more accurately assess t h e i r  cos t s  before 

beginning operations. 



Ar izona 's  o i l  and gas s ta tu tes ,  r u l e s  and regu la t i ons  are  very broad t o  

a1 low OGCC t o  t a i l o r  d r i l l  i n g  requirements f o r  each l o c a t i o n ' s  s p e c i f i c  

condi t ions.  D r i  11 i ng requirements cannot apply statewide because 

cond i t i ons  vary g r e a t l y  throughout Arizona. To ensure e f f e c t i v e  

regul  a t i  on, OGCC must rev iew each d r i  11 i ng proposal i n d i v i d u a l  l y  and 

assess t h e  adequacy o f  t he  s p e c i f i c a t i o n s  based on a v a i l a b l e  in fo rmat ion  

about area cond i t i ons  and the  proposed operat ion. OGCC approves exact  

s p e c i f i c a t i o n s  f o r  var ious d r i l l  i n g  requirements such as sur face casing, 

blowout prevent ion equipment and we1 1 closure. I n  add i t ion ,  the  

Commission may establ  i s h  requirements f o r  s i t e  res to ra t i on ,  plugging, 

d r i l l  i n g  f l u i d  content  and v i scos i t y ,  and d r i  11 i n g  methods. 

Obta in ing and eval u a t i  ng i n fo rma t ion  from a1 1  sources i s a1 so important  

because Arizona i s  an exp lora tory  s t a t e  w i thou t  an es tab l ished in fo rmat ion  

base o r  complete w e l l  r eco rd  in format ion.  Therefore, thorough review o f  

a l l  in fo rmat ion  a v a i l a b l e  from t h e  operator  and o the r  governmental and 

l o c a l  sources i s  more c r i t i c a l  than i n  producing s ta tes  where most permi t  

requests a re  f o r  known f i e l d s .  I n  these s ta tes  t h e  a p p l i c a t i o n  rev iew i s  

rou t ine ,  s ince area cond i t i ons  such as water l o c a t i o n  and pressures can be 

ca l cu la ted  w i t h  much greater  c e r t a i n t y  and general standards can be 

developed. I n  expl o ra to ry  s t a t e s  such as Arizona, t he  appl i c a t i o n  review 

process i s  more complex and c r u c i a l  s ince cond i t i ons  are  unknown and must 

be eval uated separate ly  f o r  most we1 1  s. 

Impact on Mon i to r ing  - F a i l u r e  t o  ob ta in  d r i l l i n g  programs and groundwater 

i nformat i  on may reduce t h e  effect iveness o f  OGCC ' s  mon i to r ing  program 

improvements. OGCC moni tors surface casing and p l  uggi ng operat ions ( both 
c r u c i a l  t o  groundwater p r o t e c t i o n )  and has r e c e n t l y  begun i ssu ing  repo r t s  

on proposed operat ions t o  operators. However, 1  ack o f  s u f f i c i e n t  

in format ion may reduce the  o v e r a l l  ef fect iveness o f  both ac t ions  i n  

p revent ing  groundwater contaminat ion and ensuring safety.  



Moni to r ing  casing and p lugg ing  of a l l  w e l l s  d r i l l e d  i n  Arizona i s  c r i t i c a l  

t o  p r o t e c t i n g  groundwater. However, i f  OGCC does n o t  ob ta in  adequate 

groundwater in fo rmat ion  before i s s u i n g  permi ts  and does n o t  know water  

l oca t i on ,  t h e  e f fec t iveness  o f  mon i to r ing  i s  g r e a t l y  reduced. For  

example, i f  sur face cas ing  were approved t o  a  depth o f  300 f e e t  b u t  f r e s h  

water extended t o  500 fee t ,  ensur ing t h a t  300 f e e t  of cas ing were l a i d  

would n o t  p r o t e c t  groundwater. The same i s  t r u e  f o r  p lugg ing  operat ions. 

Each s tep  i n  r e g u l a t i o n  b u i l d s  upon the  prev ious steps. Compliance w i t h  

i n c o r r e c t  s t i p u l a t i o n s  based on f a u l t y  i n fo rma t ion  l i m i t s  e f f e c t i v e  

regul  a t i  on. 

OGCC r e c e n t l y  began i s s u i n g  a  r e p o r t  on proposed operat ions a long w i t h  

each d r i l l i n g  permit. T h i s  r e p o r t  s ta tes  t h e  cond i t i ons  upon which the  

permi t  lias been i ssued, and can increase OGCC ' s  regu l  a to ry  capabi 1 i ty. 

Th is  r e p o r t  a l lows OGCC t o  impose any a d d i t i o n a l  s t i p u l a t i o n s  i t  deems 

necessary f o r  each operat ion. However, t h e  worth o f  these r e p o r t s  has 

been 1  i m i  t e d  by t h e  incomplete in format ion evaluated dur ing  pe rm i t  

a p p l i c a t i o n  review. Thus far,  t h e  s t i p u l a t i o n s  o f  t h e  r e p o r t s  have been 

very general. For  example, operators a re  i n s t r u c t e d  t o  use ". . . heavy 

and s u f f i c i e n t  d r i l l i n g  mud." Without a l l  a v a i l a b l e  i n fo rma t ion  on 

groundwater and proposed operat ions oGCC cannot establ  i sh more spec i f i c  

cond i t i ons  t o  p rope r l y  regu la te  each we l l  d r i l l e d  i n  t h e  state.  

Add i t i ona l  Requirements Woul d  
N o t  Burden Indus t ry  

Requi r i  ng operators t o  submit d r i  11 i n g  programs and 1  engtheni ng t h e  pe rm i t  

rev iew process t o  ob ta in  groundwater in format ion would improve regu la to ry  

e f fec t i veness  w i thou t  d e t e r r i n g  exp lora tory  d r i l l i n g  i n  Arizona. D r i l l i n g  

programs are  now requ i red  by the  federal government and many states.  

Although ob ta in ing  groundwater in format ion may lengthen pe rm i t  review, t h e  

a d d i t i o n a l  rev iew t ime would n o t  burden app l i can ts  because OGCC's c u r r e n t  

rev iew t ime  i s excep t i ona l l y  shor t .  I n  add i t ion ,  increased i nforrnation 

may a i d  t h e  i n d u s t r y  by he lp ing  operators b e t t e r  p lan  d r i l l i n g  a c t i v i t i e s .  



Requiring operators t o  submit d r i l l i n g  programs i s  not a burden t o  t he  o i l  

and gas industry. Approximately half the s t a t e s  and t he  federal 
government require some type of d r i l l i n g  program. Most operators must 

a1 ready prepare d r i l l  ing programs so out-of-state d r i l l  ing contractors who 
a re  unfamil i a r  w i t h  Arizoria's geology will  know what d r i l l  ing 

specif icat ions  and procedures t o  follow. Most companies surveyed t ha t  

recently d r i l l e d  i n  Arizona do not feel t h a t  preparing d r i l l  ing programs 
i s  a de te r ren t  t o  exploratory ac t i v i t y .  

Increasing the  permit review time t o  allow DWR t o  comment on proposals and 
provide information on groundwater location would not discourage 
exploratory dr i  11 i ng. OGCC current ly  issues  most d r i  1 1 i ng permi t s  w i t h i n  

1 day. However, many western s t a t e s  and the federal government have 

longer permit review periods, which do not appear t o  impede d r i l l i ng .  All 
the  e igh t  western s t a t e s  surveyed and the  federal government obtain water 
information before issuing permits, t o  ensure t h a t  permit requirements are  
adequate. Much d r i l l i n g  i n  Arizona is  done on federal land, where 
operators must wait  up t o  30 days f o r  permits. Increasing OGCC's permit 
review time would not increase industry d r i l l i n g  cos t s  as  long a s  d r i l l e r s  
were aware of the  review period before submitting applications. 

In addit ion,  knowledge of water location can a id  the  operators. Fluid 
viscosi ty  must be increased i f  major water aquifers a r e  encountered during 
d r i l l i ng .  I f  water location i s  unknown, operators use heavier f l u id s  t o  
prevent uncontrolled flows i f  water i s  suddenly found. I f  operators are  

aware of t he  depth a t  which water wil l  be encountered they can use l igh te r  
d r i l l i n g  f l u id s  and s t i l l  protect  groundwater. Dril l  i n g  w i t h  heavy f l u id  
i s  more expensive, more time consuming, and can cause 1 oss of c i rcula t ion 
and increase dr i  11 i ng costs .  



CONCLUSION 

OGCC h a s  i s s u e d  d r i l l  i n g  p e r m i t s  b e f o r e  o b t a i n i n g  comple te  d r i l l  i n g  

programs from o p e r a t o r s  o r  r e c e i v i n g  groundwater  i n f o r m a t i o n  from DWR. 
T h i s  i n f o r m a t i o n  i s  n e c e s s a r y  t o  he1 p OGCC d e v e l o p  a d e q u a t e  r e q u i r e m e n t s  

t o  e n s u r e  groundwater  p r o t e c t i o n  and s a f e t y  d u r i n g  d r i l l i n g .  F a i l u r e  t o  
r e v i e w  this  i n f o r m a t i o n  b e f o r e  i s s u i n g  p e r m i t s  may r e d u c e  the 

e f f e c t i v e n e s s  of OGCC ' s  m o n i t o r i n g  program. Obta in ing  groundwater  
i n f o r m a t i o n  from DWR and d r i  11 i n g  programs from o p e r a t o r s  would i n c r e a s e  

O G C C ' s  r e g u l a t o r y  e f f e c t i v e n e s s  and would n o t  b e  a d e t e r r e n t  t o  
e x p l o r a t o r y  d r i  11 i n g  i n  Arizona.  

RECOMME~~DATIONS 

1 .  OGCC shou ld  r e q u i r e  a l l  o p e r a t o r s  a p p l y i n g  f o r  p e r m i t s  t o  d r i l l  

expl  o r a t o r y  we1 1 s t o  submi t  d r i l l  i n g  programs,  which shou ld  i n c l u d e  a t  
minimum: 

rev iew o f  nearby we1 1 s, 
0 p o t e n t i a l  d r i l l i n g  problems i n  t h e  p roposa l  a r e a  and how t h e s e  

w i  1 1 be  a d d r e s s e d ,  
m d r i l l i n g  f l u i d s  program, 

c a s i n g  program, and 

0 blowout p r e v e n t i o n  equipment s p e c i f i c a t i o n s  and method o f  

i n s t a l  1 a t i o n ,  i ncl  uding a diagram. 

2. OGCC shou ld  c o o r d i n a t e  w i t h  DWR t o  d e v i s e  a p rocedure  whereby OGCC c a n  

o b t a i n  and rev iew i n f o r m a t i o n  on w a t e r  l o c a t i o n  and q u a l i t y  b e f o r e  
i s s u i n g  any p e r m i t s  t o  d r i  11 e x p l o r a t o r y  we1 1 s. 



FINDING I 1  

POLICIES FOR PROTECTING GROUNDWATER ARE NOT WELL DEFINED 

O i l  and Gas Conservation Commission (OGCC) r u l e s  and procedures do n o t  

prov ide c l e a r  guide1 ines  f o r  decis ions on requirements t o  p r o t e c t  

groundwater dur ing  o i l  and gas operat ions. Although Commission 

regu la t i ons  spec i f y  use o f  sur face casing t o  p r o t e c t  groundwater, OGCC 

does n o t  always enforce t h i s  requirement. Instead, t h e  Commission re1 i e s  

on o ther  methods, which may n o t  be equa l l y  e f f e c t i v e  i n  p r o t e c t i n g  v i t a l  

groundwater resources. OGCC needs t o  rev iew i t s  regu la t i ons  t o  determine 

what c o n s t i t u t e s  adequate groundwater p ro tec t ion .  

OGCC Does Not Cons is ten t ly  
Enforce Casina Reauirements 

OGCC does n o t  always r e q u i r e  d r i l l e r s  t o  case w e l l s  i n  accordance w i t h  i t s  

regu la t ions .  Commission regu la t i ons  spec i f y  t h a t  d r i l l e r s  must use 

sur face cas ing  t o  p r o t e c t  groundwater. However, t h e  Commission a l lowed 

th ree  operators t o  d r i l l  through major freshwater aqu i fe rs  i n  recent  years 

w i thou t  t h e  requ i red  casing. According t o  OGCC, t he  casing r e g u l a t i o n  i s  

o v e r l y  broad and woul d  de ter  o i  1  expl o r a t i o n  by unnecessari ly inc reas ing  

d r i l l  i n g  costs.* 

Casing Requirement - Both Commission regu l  a t i ons  and the  cond i t i ons  

inc luded w i t h  the  d r i l l i n g  permi ts  speci fy  t h a t  surface cas ing  be used t o  

ensure sa fe ty  and p r o t e c t  groundwater. When operators f i l e  app l i ca t i ons  

f o r  permi ts  t o  d r i l l  they  must speci fy  t h e  depth t o  which they w i l l  cement 

t he  surface casing pipe. The amount of cas ing  needed t o  ensure sa fe ty  and 

p r o t e c t  groundwater depends on t h e  c h a r a c t e r i s t i c s  o f  t he  d r i l l  s i t e .  As 

s ta ted  i n  OGCC r e g u l a t i o n  R 12-7-110: 

* See page 16 f o r  an explanat ion o f  sur face casing. 



" I n  areas where pressures and formations a r e  unknown, 
s u f f i c i e n t  sur face cas ing  s h a l l  be r u n  t o  reach a  depth 
be1 ow a1 1  known o r  reasonably est imated f resh water 
l e v e l s  t o  prevent blowouts o r  uncon t ro l l ed  f lows . . . 
I n  areas where subsurface cond i t i ons  have been - - - .  . . 

estab l  i shed by d r i  11 i n g  experience, sur face 
casing . . . s h a l l  be s e t  and cemented . . . a t  a  depth 
s u f f i c i e n t  t o  p r o t e c t  a l l  f r esh  water and t o  i nsu re  
aga ins t  blowouts and uncontrol  I ed flows." (emphasis 
added) 

OGCC a l s o  inc ludes  a  general cas ing requirement i n  t h e  r e p o r t  on proposed 

operat ions issued w i t h  each d r i l l  i n g  permit .  The r e p o r t  se ts  f o r t h  the  

cond i t i ons  under which OGCC au thor izes  t h e  d r i l l i n g  t o  take  p lace and 

s ta tes  ( i n  p a r t )  t h a t  " t he  proposal i s  approved prov ided t h e  we l l  i s  cased 

and cemented . . . i n  such a  manner as t o  p r o t e c t  a l l  zones t h a t  conta in  

o i l ,  gas, o r  f r e s h  water, and t o  p rov ide  w e l l  c o n t r o l  dur ing  operations." 

(emphasis added) 

Requirement Not A1 ways Enforced - A1 though OGCC has c o n s i s t e n t l y  requ i red  

enough sur face casing t o  ensure safe d r i l l i n g  operat ions, t h e  Commission 

has n o t  requ i red  a l l  operators t o  case w e l l s  t o  t h e  depth needed t o  

p r o t e c t  f resh  water. I n  exp lora tory  areas where d r i l l  i n g  cond i t i ons  and 

water 1  eve1 s  are  unknown, the  casing r e g u l a t i o n  ensures sa fe ty  dur ing  

d r i l l  i n g  operat ions. Surface casing anchors t h e  we1 1  ' s  sa fe ty  equipment 

and ensures t h a t  subsurface pressure encountered du r ing  d r i  11 i n g  does n o t  

r e s u l t  i n  dangerous and c o s t l y  blowouts. OGCC usua l l y  requ i res  operators 

t o  surface case 10 percent  o f  t he  we1 1  I s  proposed t o t a l  depth t o  ensure 

safe operat ions. Th i s  p o l i c y  seems e f f e c t i v e .  No major o i l  and gas 

re1 ated accidents have occurred i n  Arizona s ince  OGCC ' s  incept ion.  

However, OGCC does n o t  always r e q u i r e  operators t o  s e t  enough casing t o  

p r o t e c t  freshwater aqu i fe rs .  OGCC a1 1  owed th ree  operators t o  d r i l l  

exp lo ra to ry  w e l l s  between 1981 and 1983 w i thou t  s e t t i n g  enough casing t o  

p r o t e c t  f resh  water. Two o f  these w e l l s  passed through t h e  Coconino 

aqu i fe r ,  which i s  more than 1,000 fee t  deep. Because the  area 's  shal lower 

groundwater sources have been p o l l u t e d  by sep t i c  tank discharges, t he  

Coconino a q u i f e r  i s  and w i l l  cont inue t o  be a  major s u p p l i e r  of t h e  area 's  

d r i n k i n g  water. 



When OGCC issued the f i r s t  of the permits to  d r i l l  through the Coconino 

aquifer, the Commission approved the application based on safety 
requirements and called for  only 200 fee t  of surface casing. Upon 
receiving a copy of the application, the Department of Water Resources 

( D W R )  informed OGCC of the aquifer 's  location and importance and requested 
the Commission t o  require suff ic ient  casing to  ensure water protection. 
A1 though OGCC to1 d DWR t ha t  i t  informed the operators tha t  1,500 fee t  of 
surface casing m i g h t  be required, the Commission d i d  not formally change 
the casing requirement. Consequently, the operator dr i  11 ed to  2 , I  32 f e e t  

b u t  only cased 330 fee t  of the well, despite the f ac t  t ha t  fresh water was 
known t o  ex is t  below 1,000 feet.* 

Reasons For Nonenforcement - OGCC c i t e s  two reasons for  not enforcing i t s  

casing regul a t i  on. According t o  OGCC , the surface casing regul ation i s  
overly broad and increases dr i l l ing  costs. OGCC does not always enforce 
the regul ation because i t  woul d mean protecting a1 1 fresh groundwater, 
regardless of i t s  importance. OGCC also feels  tha t  requiring surface 
casing to  protect a l l  water i s  an unnecessary expense because advanced 
d r i l l  i n g  technology a1 lows d r i l l e r s  to  protect groundwater effectively 
w i t h  l e s s  costly methods. 

OGCC does not enforce i t s  surface casing requirement because i t  feels  the 
regulation does not clearly define what water should be protected. OGCC 

appears correct in i t s  belief t ha t  requiring surface casing suff ic ient  t o  

protect - a l l  fresh water can be unnecessarily expensive. Some fresh water 
may not be usable, for  example, because of i t s  remote location, extreme 

depth, poor aquifer permeabi 1 i ty , 1 imi ted quantity or poor qua1 i ty . 
Requiring operators to  s e t  surface casing t o  protect these aquifers would 
be unnecessarily burdensome. On the other hand, DWR also appears correct 

in insis t ing tha t  defined water supplies tha t  are  c r i t i c a l  for  current or 

future use be fu l ly  protected during oil  and gas operations. 

* The well found no oil  and was fu l ly  plugged with cement a t  the end of 
d r i l l  i n g  operations. 



U n l i k e  federa l  and o the r  s t a t e s '  agencies, OGCC does n o t  def ine what water 

should be protected. The federa l  government and many s ta tes  de f i ne  f resh  

water more s p e c i f i c a l l y ,  based on i t s  actual  o r  p o t e n t i a l  use. For  

example, t h e  federa l  government on ly  requ i res  p r o t e c t i o n  of f r e s h  water 

t h a t  i s  n o t  t oo  s a l i n e  and therefore economical ly accessible. Other 

s ta tes  spec i f y  t h a t  c e r t a i n  water q u a l i t y  l e v e l s  must be maintained o r  

r e q u i r e  on l y  t he  top  f resh  water a q u i f e r  i n  an area t o  be surface cased. 

Adopting more prec ise  c r i t e r i a  f o r  p r o t e c t i n g  f r e s h  water i n  Arizona would 

be h e l p f u l ,  b u t  w ide ly  vary ing  groundwater cond i t i ons  throughout t h e  s t a t e  

necess i ta te  f l  e x i  b l  e  standards t o  meet 1  ocal condi t ions.  

According t o  OGCC, deep sur face casing i s  unnecessary because other,  l e s s  

expensive methods a re  a v a i l a b l e  t o  p r o t e c t  groundwater." The pr imary 
a1 t e r n a t i v e  method i s  us ing heavy d r i l l i n g  f l u i d s ,  which a c t  as a  b a r r i e r  

t o  keep substances conf ined t o  t h e i r  respec t i ve  s t r a t a  dur ing  d r i l l i n g .  

Other methods inc lude us ing  product ion cas ing  i f  o i l  i s  found and p lugging 

water-beari  ng zones when we1 1  s  a re  abandoned. By r e q u i r i n g  operators t o  

use these o ther  techniques, OGCC fee ls  t h a t  i t  can adequately p r o t e c t  

groundwater wh i l e  min imiz ing  t h e  cos ts  o f  d r i l l i n g  f o r  o i l  and gas i n  

Arizona. 

A l t e r n a t i v e s  To Surface 
Casing May Not Be Adequate 

A1 though OGCC has re1 i e d  on a1 t e r n a t i v e  methods t o  p r o t e c t  groundwater, 

these methods may n o t  be as e f f e c t i v e  as surface casing. Professionals i n  

hydro1 ogy and exp lo ra t i on  engineer ing disagree on t h e  need f o r  casing and 

t h e  e f fec t iveness  of a1 t e r n a t i v e s  t o  surface casing. Even if the 

a1 t e r n a t i v e s  t o  casing were u n i v e r s a l l y  accepted as e f fec t ive ,  OGCC would 

o f t e n  l a c k  the  c r i t e r i o n  and in format ion needed t o  ensure t h e i r  e f f e c t i v e  

imp1 ementation. 

* Surface casing cos ts  vary w i t h  t h e  economy, d r i l l i n g  l o c a t i o n  and t h e  
type of casing used, b u t  genera l l y  a r e  thousands o f  do l l a rs .  For 
example, a t  $7 per  foot,  1,500 fee t  o f  surface casing w i l l  c o s t  
$10,500 f o r  t h e  p ipe  alone. Other cos ts  i nc lude  labor ,  equipment and 
cement. Th i s  add i t i ona l  expense may impede expl o ra tory  d r i  11 i ng 
because few expl o ra to ry  we1 1  s  produce p r o f i  tab1 e  q u a n t i t i e s  o f  o i  1  . 



No Agreement on Ef fec t iveness  - Pro fess iona ls  i n  o i l  and gas exp lo ra t i on  

and water management disagree on how t o  balance t h e  need f o r  water 

p r o t e c t i o n  aga ins t  d r i  11 i n g  costs. While sur face casing i s  recognized as 

t h e  most e f f e c t i v e  means o f  ensur ing f u l l  p ro tec t i on ,  OGCC s t a f f  contends 

t h a t  i t  i s  n o t  needed below t h e  depth requ i red  f o r  w e l l  sa fe t y  du r ing  

d r i l l i n g .  The Commission f e e l s  t h a t  d r i l l  i n g  technology has advanced 

enough so t h a t  other,  l e s s  expensive methods can e f f e c t i v e l y  p r o t e c t  

groundwater. DWR hydro1 ogi  s t s  a1 so f e e l  t h a t  a1 te rna te  methods a re  o f t e n  

adequate, and agree w i t h  the  vas t  m a j o r i t y  o f  OGCC casing decisions. 

However, DWR f e e l s  t h a t  s u f f i c i e n t  surface casing should be used (as 

requ i red  by OGCC ' s  c u r r e n t  regu l  a t i  on) when we1 1  s  a re  d r i  11 ed through 

wel l -def ined,  major aquifers, such as t h e  Coconino, which prov ide  o r  w i l l  

prov ide much o f  an a rea ' s  d r i n k i n g  water. 

OGCC has n o t  f o l l  owed cons i s ten t  c r i t e r i a  f o r  determining which methods of 

groundwater p r o t e c t i o n  should be used t o  p r o t e c t  d i f f e r e n t  ca tegor ies  o f  

water. A1 though OGCC c la ims i t s  c u r r e n t  r e g u l a t i o n  i s  unnecessari ly 

expensive t o  d r i l l e r s ,  t he  Commission has never determined the  amount o f  

surface casing t h a t  can be reasonably requ i red  based on a q u i f e r  

importance, d r i l l  i n g  costs,  s i t e  1  ocat ion, o r  o the r  c r i t i c a l  fac tors .  The 

10 percent  r u l e  t h a t  OGCC uses t o  ensure safety does n o t  ensure 

groundwater p r o t e c t i o n  because many major a q u i f e r s  i n  Arizona are  very 

deep. OGCC has n o t  used economic a c c e s s i b i l i t y  o f  groundwater as the  

c r i t e r i o n  f o r  determining sur face casing depth. Th i s  c r i t e r i o n  woul d  have 

requ i red  approximately 1,500 fee t  of sur face cas ing  t o  p r o t e c t  t he  

Coconino aqu i fe r .  OGCC c la ims t h a t  r e q u i r i n g  t h i s  much sur face cas ing  

cou ld  de ter  d r i l l i n g ,  b u t  i t  has n o t  designated how much cas ing  an 

operator  can reasonably be expected t o  s e t  when d r i l l i n g  an exp lo ra to ry  

we l l .  OGCC c la ims t h a t  i t  would r e q u i r e  400 fee t  o f  cas ing on a  1,500 

foo t  w e l l  (27 percent)  t o  p r o t e c t  known groundwater, b u t  no c r i t e r i a  e x i s t  

f o r  ensur ing t h a t  casing requirements are  cons i s ten t  between permits. 

Although OGCC f e e l s  t h a t  1,500 fee t  of cas ing would be excessive, some 

w e l l s  d r i l l e d  i n  Arizona have had more than 1,000 f e e t  o f  surface casing. 



Lack o f  C r i t i c a l  In fo rmat ion  and Requirements - Even i f  a l t e r n a t i v e s  t o  

sur face casing, such as use o f  heavy d r i l l i n g  f l u i d s ,  were considered 

equal l y  e f f e c t i v e  i n  p r o t e c t i n g  groundwater, OGCC cannot ensure t h e i r  

e f f e c t i v e  implementation. As noted i n  F ind ing  I (page 13), OGCC does n o t  

always ob ta in  s u f f i c i e n t  in fo rmat ion  on groundwater and d r i  11 i n g  

spec i f i ca t i ons .  I n  add i t ion ,  OGCC does n o t  establ  i sh s p e c i f i c  standards 

t o  ensure t h a t  operators use d r i l l i n g  f l u i d s  c o r r e c t l y ,  i n  a  way most 

conducive t o  groundwater p ro tec t i on .  

New Regulat ions May Be Needed 
70 Ensure Groundwater P ro tec t i on  

OGCC needs t o  rev iew i t s  regu la t i ons  and p o l i c i e s  on groundwater 

p r o t e c t i o n  du r ing  o i l  and gas operat ions. I f  c u r r e n t  regu la t i ons  are 
ove r l y  broad and impose unnecessari ly h igh  cos ts  on d r i l l e r s ,  OGCC should 

r e v i s e  t h e  regu la t i ons  t o  def ine the  ex ten t  t o  which groundwater must be 

pro tec ted  and t h e  appropr ia te  procedures f o r  doing so. A1 though 

pro fess iona ls  do n o t  agree on a l l  t he  techn ica l  quest ions involved, OGCC 

cou ld  s o l i c i t  i n p u t  from t h e  var ious  p a r t i e s  and e s t a b l i s h  c r i t e r i a  f o r  

ensur ing adequate groundwater p r o t e c t i o n  i n  each case. The Commission 

should then develop: 1  ) a  d e f i n i t i o n  o f  f resh  water based on i t s  

importance and use i n  Arizona, 2 )  appropr ia te  procedures f o r  p r o t e c t i n g  

water f o r  c u r r e n t  and f u t u r e  use, and 3 )  c r i t e r i a  f o r  determining what 

means a re  appropr ia te  t o  p r o t e c t  t he  var ious  ca tegor ies  o f  groundwater. 

CONCLUSION 

OGCC's pol  i c i e s  f o r  p r o t e c t i n g  groundwater dur ing  o i l  and gas operat ions 

a r e  n o t  w e l l  defined. OGCC does n o t  c o n s i s t e n t l y  enforce i t s  cu r ren t  

Water p r o t e c t i o n  regul  a t i  ons, and re1 i e s  on a1 t e r n a t i v e  methods of 

p r o t e c t i o n  t h a t  may n o t  be as e f fec t i ve  as surface casing. The Commission 

needs t o  rev iew i t s  r e g u l a t i o n  r e q u i r i n g  surface casing and e i t h e r  enforce 

i t  c o n s i s t e n t l y  o r  r e v i s e  i t  based on c l e a r  d e f i n i t i o n s  o f  f resh  water and 

cons i s ten t  c r i t e r i a  f o r  eval u a t i  ng a1 t e r n a t i  ve means o f  p ro tec t ion .  



RECOMMENDATIONS 

1. OGCC should review i t s  current  regulat ion ( R  12-7-110) requiring 

surface casing t o  protect  groundwater, t o  determine i f  i t  i s  

unnecessarily expensive compared w i t h  a l t e rna t i ve  methods. As par t  of 
i t s  review, OGCC should consul t  w i t h  o ther  public agencies t h a t  share 
responsibi l i ty  f o r  protecting groundwater, and representat ives of t he  
o i l  and gas industry. 

2. I f  OGCC determines t h a t  regulat ion R 12-7-1 10 is  no longer 

appropriate, the  Commission shoul d promul gate  new regul a t ions  that :  1 ) 
c l ea r l y  define fresh water t o  be protected, 2 )  iden t i fy  t he  most 
e f fec t ive  procedures f o r  ensuring protection,  and 3 )  specify the  
c r i t e r i a  f o r  se lec t ing  the  appropriate procedures. 

3.  I f  OGCC determines t h a t  regulat ion R 12-7-110 i s  appropriate, the  
Commission should obtain the  information recommended i n  Finding I t o  

determine t he  amount of casing needed t o  protect  f resh  water and 
include the  spec i f i c  depth of casing required i n  each operator ' s  
r epor t  on proposed operations. 



FINDING I11 

BOND REQUIREMENTS FOR SINGLE OIL AND GAS WELLS IN ARIZONA ARE INADEQUATE 

Arizona's bond requirement f o r  sing1 e o i l  and gas we1 1 a r e  not  adequate t o  

ensure t h a t  wells a r e  properly closed off  when operations cease. Wells 
d r i l l e d  f o r  exploration and production can pose s i gn i f i c an t  harm t o  

groundwater, minerals and other natural resources i f  well s a r e  not 
properly closed o f f  and the  area around the  well s i t e  not restored.  
Current bond amounts in  Arizona do not cover the  cos t s  of closing off 
we1 1 s and res tor ing deserted d r i l l  s i t e s .  

S t a t e  law requires owners t o  c lose  o f f  o r  plug and abandon wells  a t  the  
end of operations. A well owner must p l u g  the  well hole and abandon the  
well s i t e  a f t e r  d r i l l i n g  o r  production. Plugging a well cons i s t s  of 
f i l l i n g  the  well hole w i t h  cement and other very heavy materials  t o  
prevent pollut ion of subsurface resources. To ensure t h a t  plugging 
occurs, O i  1 and Gas Conservation Commi ssion ( O G C C )  ru les  and regulat ions 
and Arizona s t a t u t e s  require  a l l  companies t o  submi t  bonds before d r i l l i n g  
wells  i n  Arizona. OGCC regulat ions require a bond of $5,000 f o r  each 

individual o i l ,  gas, o r  helium well o r  a $25,000 blanket bond t o  cover a l l  
such wells  a company d r i l l s  i n  Arizona. Arizona Revised S t a tu t e s  (A.R.S.) 

$27-654 a l so  requires individual well bonds of a t  l e a s t  $5,000 o r  blanket 
bonds of a t  l e a s t  $25,000 f o r  a l l  geothermal wells. 

Bonding I s  Necessary To 
Protect  Natural Resources 

Requiring d r i  11 e r s  t o  post bonds before d r i  11 i ng o i  1 , gas o r  geothermal 

wel ls  i n  Arizona i s  intended t o  ensure t h a t  OGCC wil l  be able t o  protect  
natural resources. Well owners must properly c lose  off  and plug wells  t o  
prevent contamination of subsurface resources. However, proper plugging 
i s  expensive and the  o i l  industry i n  Arizona i s  highly speculat ive.  As a 
r e s u l t ,  we1 1 owners may 1 ack the  funds  t o  pl ug t h e i r  we1 1 s. 



Proper Plugging Necessary - Contamination of groundwater, o i l ,  gas and 
other natural resources can r e s u l t  i f  well s a r e  l e f t  unplugged. When a 
we1 1 i s  dri 11 ed i t  passes through various geol ogical 1 ayers. Water, 
minerals, o i l  o r  gas may be located a t  d i f f e r en t  l ayers  under the 
surface. I f  a well i s  not properly plugged, substances can move among 

layers.  For example, poor qua1 i t y  water o r  small amounts of o i l  and gas 
may t ravel  through a well hole under pressure and contaminate resources, 
pa r t i cu la r ly  f resh  water. 

S t a t e s  w i t h  h i s t o r i e s  of o i l  and gas production such a s  Cal i fornia ,  Texas 
and New York have experienced problems w i t h  older wells. The problems 
r e s u l t  pa r t ly  from the  lack of knowledge about groundwater location i n  the  
ear ly  1900s, and par t ly  from poor plugging. Consequently, some older 
wells  i n  these  s t a t e s  now leak. According t o  o f f i c i a l s  who have worked i n  

Cal i fornia ,  the  s t a t e  has had t o  demolish houses t o  s top contamination 
from wells  located under these propert ies.  Texas and New York have a l so  

had problems w i t h  resources from older  we1 1 s leaking i n t o  groundwater. 
For example, i n  !.Jew York gas from old, shallow wells  i s  leaking in to  
shall  ow groundwater aquifers.  Both s t a t e s  have establ  i shed emergency 
funds t o  p l u g  these  we1 1s. 

Bonds Needed t o  Ensure Plugging - Bonds a r e  necessary t o  prevent pollut ion 

problems. Because o i l  exploration i s  speculat ive,  a company may go 
bankrupt before c los ing off  a we1 1. Unless the  s t a t e  can immediately plug 
a well ,  the  well may remain a potential  hazard during administrat ive or 
cour t  proceedings t o  obtain needed funds. 

Oil and gas exploration i s  a speculat ive business, especia l ly  in Arizona 
where few known o i l  f i e l d s  ex i s t .  Companies can spend hundreds of 
thousands of do l la r s  t o  d r i l l  wel ls  and discover no o i l  o r  gas. For 
smaller companies the  cos t s  of d r i l l i n g  may r e s u l t  i n  severe monetary 

problems or  bankruptcy, leaving them w i t h  no funds t o  properly c lose  the 
well. Even i n  s t a t e s  w i t h  substant ia l  o i l  production, companies may 
encounter ser ious  f inancial  d i f f i cu l t i e s .  For exarnpl e ,  i n  1983, 80 
percent of the 1,465 bankruptcies i n  Oklahoma were o i l  and gas re la ted  



companies. A1 though most d r i l l  e rs  p l  ug we1 1  s  immediately a f t e r  complet ing 

operat ions, a t  l e a s t  one Arizona we1 1  owner i s  c u r r e n t l y  o u t  o f  money and 

the re fo re  cannot a f f o r d  t o  p l u g  a  we l l .  According t o  OGCC s t a f f ,  t h e  w e l l  

poses no immediate danger so t h e  Commission has n o t  invoked t h e  owner's 

bond t o  p l u g  t h e  we l l .  

Bonding i s  p a r t i c u l a r l y  impor tan t  on s t a t e  and p r i v a t e  1  and i n  Arizona. 

The federa l  government requ i res  i t s  own bonds on federa l  lands i n  a d d i t i o n  

t o  OGCC bonds. Thus, funds would be a v a i l a b l e  f o r  c l o s i n g  w e l l s  on 

federa l  lands even i f  Arizona requ i red  no bond. On s t a t e  and p r i v a t e  

lands, however, t h e  OGCC bond i s  t he  on l y  funding a v a i l a b l e  i f  a  d r i l l e r  

f a i l s  t o  p rope r l y  p l u g  and abandon a  we l l .  

Current  Bond Levels For  
S i n g l e  We1 l s Are Too Low 

The c o s t  of p lugging t h e  average we l l  i n  Arizona i s  more than the  c u r r e n t  

s t a t e  requirement f o r  an i n d i v i d u a l  w e l l  bond. Although companies are  

requ i red  t o  pos t  a  bond o f  $5,000 f o r  each i n d i v i d u a l  we1 1, p l  uggi ng an 

average we l l  i n  Arizona may c o s t  considerably more. Arizona bond 

requirements are  among the  lowest  i n  t he  Un i ted  States. Arizona cou ld  

increase t h e  i n d i v i d u a l  bond requirements t o  meet p l  ugging cos ts  w i thou t  

d iscouraging most prospect ive d r i l l  ers. 

Bonds Not Adequate t o  Meet Plugging Cost - The $5,000 bond requirement f o r  

i n d i v i d u a l  w e l l s  i s  l e s s  than the  c o s t  t o  p l u g  t h e  average we1 1  i n  

Arizona. The c u r r e n t  amount was s e t  i n  1965, b u t  OGCC s t a f f  est imated i n  

1981 t h a t  t he  c o s t  t o  p lug  an average w e l l  (5,000 f e e t  deep) was 

approximately $10,000. However a  5,865 foo t  w e l l  i n  Apache County 

r e c e n t l y  c o s t  over $20,000 t o  p l u g  and abandon. Thus, t he  $5,000 bond 

a v a i l a b l e  t o  OGCC may n o t  be adequate t o  c lose  o f f  a  we l l  and r e s t o r e  t h e  

s i t e  i f  t h e  owner f a i l s  t o  do so. 

Other Bonds Higher - The federal  government and several o ther  s t a t e s  

r e q u i r e  h igher  bonds than Arizona. The federa l  government has va r iab le  

bond r a t e s  f o r  i n d i v i d u a l  w e l l s  depending on depth. The v a r i a b l e  r a t e  f o r  



a t y p i c a l  w e l l  i s  between $5,000 and $10,000. The federa l  government 

u s u a l l y  requ i res  t h e  maximum bond o f  $10,000. Bond requirements i n  about 

h a l f  t h e  I n t e r s t a t e  O i l  Compact Commission* s t a t e s  are  a l s o  h igher  than 

Ar izona 's  requirement f o r  s i n g l e  wel ls .  Many s ta tes  a l s o  have an 

emergency fund, der ived e i t h e r  from some form o f  p roduct ion  t a x  on o i l  

operators o r  money rece ived from t h e  state.  Th i s  money i s  used t o  p lug  

we1 1 s t h a t  would otherwise be l e f t  unplugged. • 

TABLE 4 

BONDING REQUIREMENTS FOR 

OIL AND GAS WELLS IN  SELECTED STATES 

Sta te  

Arizona 

Arkansas 

Cal i f o r n i a  

Col orado 

Louis iana 

Nevada 

New Mexico 

New York 

Oklahoma 

Oregon 

Texas 

Utah 

Washington 

Bond Requirement 

S ing le  Well 

$ 5,000 

15,000 

10,000 - 25,000 

5,000 ) 

none 

10,000 

5,000 - 12,500 

2,000 (' ) 

none 

100,000 

none 

10,000 

50,000 

Statewide Bond 

$ 25,000 

none 

100,000 

30,000 

200,000 maximum 

50,000 

50,000 

8,000 (' ) 

25,000 

100,000 

none 

50,000 

250,000 

Emergency 

Fund 0 

No 

Yes 

Yes 

N 0 

No 

No 

Yes 

Yes 

Yes 

N 0 

Yes 

No 

No 

(1  ) O f f i c i a l s  contacted i n d i c a t e d  t h a t  t h i s  requirement i s  n o t  adequate. 

Source: Aud i to r  General s t a t e  survey 

* The I n t e r s t a t e  O i l  Compact Commission was c rea ted i n  1935 t o  improve 
t h e  conservat ion of domestic o i l  and gas. The Commission advises i t s  
36 member s ta tes  on o i l  and gas mat ters t a k i n g  p lace a t  both t h e  0 
federa l  and s t a t e  1 eve1 s. 



A11 the  s t a t e s  surveyed by Auditor General s t a f f  offered a greater  degree 
of protection than Arizona. All 12 of t he  s t a t e s  surveyed have higher 
individual o r  blanket bond requirements, o r  have es tabl ished an emergency 
fund. * 

Six of the 12 s t a t e s  surveyed require individual well bonds t h a t  exceed 
Arizona's requirement. Of the  remaining s i x ,  one s t a t e  requires a 
var iable  bond between $5,000 and $12,500, two s t a t e s  r e l y  on statewide 
ra the r  than individual we1 1 bonds, and one s t a t e  re1 i e s  on an emergency 
fund .  Only two s t a t e s ,  New York and Colorado, have bonds lower than o r  
equal t o  Arizona's. However, New York has an emergency fund and Colorado 
requires  a higher statewide bond than Arizona. 

Higher Bond Will Not Discourage Exploration - Increasing t he  individual 
well bond t o  a m i n i m u m  of $10,000 i s  necessary t o  meet plugging costs .  
Since the  cos t  of obtaining a higher bond i s  small,  increasing the  bond 
would not have an adverse e f f e c t  on o i l  exploration i n  Arizona. 

Because d r i l l i n g  an o i l  o r  gas well i n  Arizona i s  very expensive, the  
minimal additional co s t  of the  $10,000 bond i s  not  1 ikely t o  discourage 
most d r i l l e r s .  One company spent over $400,000 t o  d r i l l  a well i n  

Arizona. Another company spent $30,000,000 on a l l  of i t s  d r i l l i n g  
a c t i v i t y  i n  Arizona. In con t ras t ,  the  addit ional  bonding cos t  t o  most 
companies surveyed by Auditor General s t a f f  would be only a few hundred 
do1 1 ars .  

* Auditor General s t a f f  contacted o f f i c i a l s  responsible f o r  o i l  and gas 
regulat ion i n  12 s t a t e s .  S ta tes  were se lected t o  represent  d i f f e r en t  
l eve l s  and h i s t o r i e s  of d r i l l i n g  and production, and varying 
geography, geology , and regul a t i  on. 
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Higher bond requirements have n o t  discouraged d r i l l i n g  on t h e  Navajo 

Ind ian  Reservation, where most d r i l l  i n g  i n  Arizona takes place. Owners 

are  requ i red  t o  pay f o r  an OGCC bond, a federa l  bond of a t  l e a s t  $10,000, 

as w e l l  as pay permi t  fees t o  bo th  t h e  federal government and OGCC. The 

h igher  c o s t  o f  d r i l l i n g  on the  Navajo Ind ian  Reservat ion has n o t  c u r t a i l e d  

d r i l l i n g  operat ions. Therefore, a reasonable increase i n  t he  s t a t e  bond 

requirement woul d n o t  hamper exp lo ra to ry  d r i  11 i ng. 

CONCLUSION 

Bond l e v e l s  i n  Arizona f o r  o i l ,  gas, hel ium and geothermal w e l l s  a re  

inadequate. Unpl ugged we1 1 s can pol  1 u t e  groundwater, mineral  s and other  

resources. F a i l u r e  t o  r e s t o r e  a w e l l  s i t e  may cause erosion. Current  

bond requirements f o r  i n d i v i d u a l  w e l l s  do n o t  ensure t h a t  OGCC w i l l  have 

s u f f i c i e n t  funds, i f  necessary, t o  c lose  w e l l s  and p r o t e c t  na tura l  

resources from contamination. Increas ing  t h e  i n d i v i d u a l  bond requirement 

t o  $10,000 would ensure adequate funds t o  c lose  w e l l s  b u t  would n o t  

discourage expl o ra to ry  d r i  11 i ng i n  Arizona. 

RECOMMENDATIONS 

1. OGCC should r e v i s e  i t s  r u l e s  and regu la t i ons  t o  increase i n d i v i d u a l  

we1 1 bonds f o r  a1 1 we1 1 s under i t s  j u r i s d i c t i o n  t o  $10,000. 

2. OGCC should p e r i o d i c a l l y  rev iew i t s  bond requirements t o  ensure t h a t  

bonds a r e  adequate t o  cover t he  cos ts  o f  c l o s i n g  wel ls .  



OTHER PERTINENT INFORMATION 

OIL AND GAS CONSERVATION COMMISSION PROFESSIONAL SALARIES 

The s a l a r i e s  o f f e r e d  t o  p ro fess iona l  s t a f f  a t  t h e  O i l  and Gas Conservat ion 

Commission (OGCC) may n o t  be adequate t o  a t t r a c t  and r e t a i n  q u a l i f i e d  

personnel. Sa la r i es  appear low compared w i t h  o t h e r  s t a t e s  and t h e  p r i v a t e  

sector.  Such cond i t i ons  c o u l d  prec lude Ar izona from a t t r a c t i n g  q u a l i f i e d  

people i n  t h e  fu tu re .  

The Aud i to r  General s t a f f  conducted a  survey o f  12 o i l  producing s t a t e s  i n  

1984 and found t h a t  most o f  those s ta tes  pay o i l  and gas employees h ighe r  
s a l a r i e s  than Ar izona o f f e r s .  O f  t h e  ten  s t a t e s  t h a t  prov ided sa la ry  

i n f o r m a t i  on, e i g h t  pay t h e i  r superv isory s t a f f  and d i r e c t o r s  more than 

Ar izona pays OGCC personnel. Only two s t a t e s  surveyed, Oklahoma and 

Oregon, pay t h e i r  s t a t e  o i l  and gas personnel l e s s  than Arizona. 

C a l i f o r n i a  pays i t s  superv isory f i e l d  inspec tors  up t o  $15,000 more than 

Arizona. Louis iana and New Mexico pay t h e i r  superv isory s t a f f  up t o  

$10,000 more than Ar izona pays i t s  enforcement d i r e c t o r .  Nevada and Texas 

pay t h e i r  execut ive d i r e c t o r s  approximately $8,000 more than Arizona 

offers,  w h i l e  New York, Colorado and Utah pay t h e i r  d i r e c t o r s  $14,000 more 

than Ar izona pays i t s  execut ive  d i r e c t o r .  

Ar izona OGCC s a l a r i e s  a re  a l s o  l e s s  than those o f f e r e d  f o r  comparable 

experience i n  t h e  p r i v a t e  sector.  I n  1982 t h e  I n t e r s t a t e  O i l  Compact 

Commission conducted a  sa la ry  survey o f  f i v e  s ta tes ,  and found subs tan t i a l  

d i f f e rences  i n  1981 s a l a r i e s  between t h e  p u b l i c  and p r i v a t e  sec tors  f o r  

o i l  and gas pro fess iona ls .  Fo r  example, s t a r t i n g  s a l a r i e s  f o r  s t a t e  

personnel were between $1 8,000 and $29,000 f o r  recen t  c o l  1  ege graduates, 

and p r i v a t e  i n d u s t r y  s a l a r i e s  began a t  $29,000. A f t e r  5  years  of 

employment, s t a t e  s a l a r i e s  ranged from $22,000 t o  $34,000, w h i l e  p r i v a t e  

companies o f f e r e d  an average o f  $42,000. The p r i v a t e  sec to r  p a i d  

p ro fess iona ls  w i t h  20 years o f  experience average s a l a r i e s  of $69,000. I n  



cont ras t ,  OGCC s a l a r i e s  f o r  both i t s  profess ionals,  each w i t h  more than 20 

years o f  experience, a re  l e s s  than $38,000. 

Cur ren t l y  t he  s t a f f  a t  OGCC cons i s t s  o f  two knowledgeable i n d i v i d u a l s  w i t h  

many years  o f  o i l  i ndus t r y  experience. However, a t t r a c t i n g  these 

q u a l i f i e d  personnel was d i f f i c u l t .  OGCC had on l y  two app l i can ts  f o r  i t s  

execut ive d i r e c t o r ' s  p o s i t i o n  when i t  became vacant i n  1981. The p o s i t i o n  

o f  enforcement d i r e c t o r  remained open f o r  9 months be fore  be ing  f i l l e d .  

Both OGCC s t a f f  members assumed t h e i r  c u r r e n t  p o s i t i o n s  a f t e r  r e t i r i n g  

from o the r  employment. 

Should a need ar ise ,  OGCC may have d i f f i c u l t y  r e p l a c i n g  i t s  p ro fess iona l  

s t a f f .  Furthermore, i f  o i l  and gas r e l a t e d  a c t i v i t y  increases 

s i g n i f i c a n t l y  i n  Arizona, OGCC may need add i t i ona l  s t a f f  t o  handle the  

add i t i ona l  work load. Should a surge i n  d r i l l i n g  ventures increase 

nationwide, OGCC may be competing w i t h  p r i v a t e  i n d u s t r y  f o r  t h e  needed 

personnel. Since Ar izona 's  OGCC s a l a r i e s  are  considerably l e s s  than 

p r i v a t e  i ndus t r y  sa la r i es ,  OGCC may n o t  be ab le  t o  a t t r a c t  t he  necessary 

qua1 i f i ed personnel . 



AREAS FOR FURTHER AUDIT WORK 

Dur ing  t h e  course o f  t h e  a u d i t  we i d e n t i f i e d  one p o t e n t i a l  i ssue t h a t  we 

were unable t o  complete due t o  t ime  cons t ra in t s .  Th i s  i ssue  i s  an area 

f o r  f u r t h e r  a u d i t  work. 

r Are d r i l l i n g  pe rm i t  fees adequate? 

The O i l  and Gas Conservat ion Commission (OGCC) charges a  $25 

pe rm i t  f e e  f o r  each a p p l i c a t i o n  f o r  pe rm i t  t o  d r i l l .  Our 

p re l im ina ry  a u d i t  work i n d i c a t e s  t h a t  t h e  $25 fee, which has n o t  

changed s ince  1952, may n o t  always cover  a l l  c o s t s  o f  mon i to r ing  

a  w e l l  as i t  i s  d r i l l e d .  O f  t h e  36 s t a t e s  t h a t  a re  members o f  

t h e  I n t e r s t a t e  O i l  Compact Commission, 25 have h ighe r  pe rm i t  fees 

than Arizona. Fu r the r  a u d i t  work i s  needed t o  f u l l y  document t h e  

cos ts  o f  OGCC's mon i to r i ng  a c t i v i t i e s  and compare these cos ts  t o  

r e c e i p t s  from pe rm i t  fees. 



September 17, 1984 

OFFICE OF 

CBw ~anltr~ruat€nn QTantntirretn 
STATE OF ARIZONA 

1646 WEST JEFFERSON, SUITE 420 

PHOENIX, ARIZONA 85007 

PHONE: (602) 255-5161 

TO: Auditor General 

FROM: A. K. Doss 
Executive Director 

SUBJECT: Audit of the Oil and Gas Conservation Commission 

Please find enclosed copies of the Oil and Gas Conservation Com- 

mission's responses to the Auditor General's .second draft report 

on the audit of the Oil and Gas Conservation Commission. 

lit A. K Doss 
Executive Director 

Enclosures 
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S e p t e m b e r  1 7 ,  1 9 8 4  

RESPONSE TO AUDITOR GENERAL'S D R A F T  112 

R e f e r  t o  t h e  f i r s t  p a r a g r a p h  o f  t h e  l e t t e r  o f  t r a n s m i t t a l ,  s e c o n d  
s e n t e n c e .  "Our  u n d e r s t a n d i n g  o f  c h a n g e s  a g r e e d  t o "  d i d  n o t  g e t  
c h a n g e d  a l l  t h a t  much .  I n  many i n s t a n c e s ,  t h e  c h a n g e s  w e r e  o n l y  
a  r e a r r a n g e m e n t  o f  w o r d s  i n  a s e n t e n c e  a n d  n o  c h a n g e  i n  s u b s t a n c e .  
T h e  s e c o n d  d r a f t  s t i l l  f a i l e d  t o  a d d r e s s  many o f  t h e  p o i n t s  f i l e d  
i n  t h e  i n i t i a l  r e s p o n s e  a n d  e x c e p t  f o r  t h o s e  s e v e r a l  d e l e t i o n s  
a n d  c h a n g e s  i n  s u b s t a n c e ,  t h e  i n i t i a l  r e s p o n s e  s t i l l  s t a n d s .  

I n  t h e  o p i n i o n  o f  t h e  e x e c u t i v e  d i r e c t o r ,  m o s t  o f  t h o s e  p e r s o n s  
who w i l l  r e a d  t h i s  r e p o r t  w i l l  b e  i m p r e s s e d  m o s t l y  o n  t h r e e  p o i n t s :  
( 1 )  t h e  r e p o r t s  b e i n g  o v e r r e p e t i t i o u s ;  ( 2 )  t h e  e x c e s s i v e  r e f e r e n c e s  
t o  t h e  D e p a r t m e n t  o f  W a t e r  R e s o u r c e s ;  ( 3 )  t h a t  t h e  mud l a d e n  f l u i d s  
u s e d  i n  d r i l l i n g  o i l  a n d  g a s  e x p l o r a t i o n  w e l l s  w i l l  i n v a d e  a q u i f e r s  
f o r  g r e a t  d i s t a n c e s ,  p e r h a p s  e v e n  m i l e s .  What d o  t h e  a u d i t o r s  
t h i n k ?  T h u s ,  t h i s  l a c k  o f  k n o w l e d g e  a n d  t h e  m a n n e r  i n  w h i c h  t h e  
r e p o r t  t r e a t s  t h e  p o l l u t i o n  o r  c o n t a m i n a t i o n  p o t e n t i a l  w i l l  c r e a t e  
a n  e r r o n e o u s  i m p r e s s i o n  f o r  t h o s e  r e a d e r s  a l s o  n o t  k n o w l e d g e a b l e  
i n  t h e  b u s i n e s s .  T h e r e  a r e  n u m e r o u s  t e c h n i c a l  a r t i c l e s  o n  t h e  
s u b j e c t  o f  i n v a s i o n  b y  d r i l l i n g  f l u i d s  w h i c h  c i t e  t h a t  i n v a s i o n  i s  
p r o b a b l y  n o  m o r e  t h a n  a  f e w  i n c h e s  e v e n  i n  p o r o u s  a n d  p e r m e a b l e  
f o r m a t i o n s .  

I t  i s  o f  i n t e r e s t  t o  n o t e  t h a t  n o  r e s p o n s e  w a s  made t o  t h e  l a s t  
p a r a g r a p h  o f  t h e  i n i t i a l  OGCC's r e p l y .  

P e r h a p s  o n e  o f  t h e  b i g g e s t  p r o b l e m s  c o n n e c t e d  w i t h  a n  a u d i t  o f  
t h i s  k i n d  i n v o l v i n g  a  h i g h l y  t e c h n i c a l  i n d u s t r y  i s  t h e  A u d i t o r  
G e n e r a l ' s  i n a b i l i t y  t o  o b t a i n  t h e  s e r v i c e s  o f  k n o w l e d g e a b l e  p e r -  
s o n n e l  w i t h  a  b a c k g r o u n d  i n  t h e  i n d u s t r y .  T h u s  t h e  f i r s t  p r o b l e m ,  
b u t  s u r e l y  n o t  t h e  o n l y  o n e ,  i s  c o m m u n i c a t i o n  o r  n o t  b e i n g  a b l e  t o  
" s p e a k  t h e  l a n g u a g e 1 ' .  

R .  A .  Y B A R R A  



The purpose of these additional comments is to make sure that 

the audit team and other readers of the audit report understand more 

clearly the basic function of a drilling mud system used in well drill- 

ing operations and therefore, better understand our (OGCC) position m 

alternative methods of protecting groundwaters. 

When a well is drilled through reservoirs (or aquifers), oil- 
& 

or water-bearing, the equilibrium in the reservoir in the immediate 

vicinity of the bore hole is upset. The bore hole represents an artffi- 

cia1 pressure low and fluids in the formation will flow in the direction 

of this low pressure. To neutralize this flow a circulating medium 

(drilling mud) of sufficient strength (hydrostatic pressure) is used, 

and once the hydrostatic pressure of the drilling mud equals that of the 

formation, no fluid movement in either direction can take place. However, 

as a safety precaution while drilling through unknown subsurface condi- 

tions, the driller will condition the mud with proper additives calculated 

to exert more pressure than that in the formation. The action of the 

drilling mud, which is composed in part of many micro-sized sand grains 

and other sediments, causes bridging (plugging) of the numerous pores and 

passageways in the walls of the bore hole, and when the bridging action is 

completed, an impervious filter cake (2-3 inches thick) is formed on the 

walls of the bore hole. The fluid expelled from the filter cake forming 

process is forced ahead into the formation a few inches. This small pene- 

tration is especially true in saturated oil- or water-bearing reservoirs 

because of the incompressible ,characteristic of these fluids. This action 

in itself protects against contamination in all but an extremely small 

radius measured radially from the bore hole. 

Reference: Society of Petroleum Engineers, Petroleum Transactions Series 

No. 5 



To my knowledge there is no documentation, even in the large 

producing states, of water contamination as the result of drilling 

operations using a drilling mud system. 

Rd Z-f- 
R. A. YBARRA 

A* K* OSS 


