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ABSTRACT 

This s tudy  v e r i f i e s  the  implementation and 
e f f e c t i v e n e s s  of environmental  m i t i g a t i o n  and 
monitor ing c o w i t m e n t s  made by t h e  U.S. Department 
of Energy i n  Nat iona l  Environmental P o l i c y  Act 
documents [Environmental Assessments (EAs)] pre- 
pared f o r  four  geopressure  des ign  w e l l  p r o j e c t s ,  
one i n  Texas and t h r e e  i n  Louis iana.  The evalua-  
t i o n  w a s  based on v i s i t s  t o  t h e  p r o j e c t  s i tes 
conducted by Oak Ridge Nat iona l  Laboratory s t a f f  
i n  August 1982 and Apr i l  1983, and on a review of 
monitor ing and p r o j e c t  a c t i v i t y  r e p o r t s  provided 
by DOE s u b c o n t r a c t o r s .  Subcont rac tors  respons ib le  
f o r  d r i l l i n g  and t e s t i n g  a c t i v i t i e s  a t  the w e l l  
s i tes  adequate ly  implemented mst of the  mit iga-  
t i o n  measures descr ibed  i n  each p r o j e c t ' s  EA. 
Except ions included t h e  lack  of impermeable l i n e r s  
f o r  d r i l l i n g  mud p i t s  at  t h r e e  si tes and the lack  
of a r i n g  levee  a t  one s i te .  Water q u a l i t y ,  
n o i s e ,  and a i r  monitor ing were not performed as 
s t r i c t l y  as  o u t l i n e d  i n  the  EAs. A review of t h e  
d a t a  c o l l e c t e d  t o  d a t e  i n d i c a t e s  t h a t  no s i g n i f i -  
c a n t  environmental degrada t ion  has occurred.  
Addi t iona l  or  f u t u r e  monitor ing needs, e s p e c i a l l y  
wi th  regard t o  subs idence ,  microse ismic i ty ,  and 
groundwater and s o i l  sampling were recommended. 

INTRODUCTION 

I n  1976, t h e  U.S. Energy Research and Devel- 
opment Adminis t ra t ion  [ERDA; now the  Department of 
Energy (DOE)], Div is ion  of Geothermal Energy, 
e s t a b l i s h e d  a Geopressure Subprogram intended t o  
encourage the development of a v i a b l e  i n d u s t r y  t o  
e x p l o i t  the  geothermal geopressured resource  along 
t h e  Texas-Louisiana Gulf Coast .  To s t i m u l a t e  
i n d u s t r i a l  i n t e r e s t  i n  development of the  unproven 
geopressured resource ,  ERDA i n i t i a t e d  e x p l o r a t i o n  
of the range of a s s o c i a t e d  t e c h n i c a l ,  economic, 
and i n s t i t u t i o n a l  f a c t o r s .  ERDA's resource  
development support  focused on e x p l o r a t i o n  tech- 
nology, resource  assessment ,  and r e s e r v o i r  
conf i rmat ion .  Resource assessment has  involved 
w e l l  product ion t e s t s  and the a c q u i s i t i o n  of 
s p e c i f i c  geopressured r e s e r v o i r  information on a 
r e g i o n a l  b a s i s .  Both these  tasks have been accom- 
p l i s h e d ,  i n  p a r t ,  by the  d r i l l i n g  and t e s t i n g  of 
four  geopressure design wells. 

This  repor t  e v a l u a t e s  the  environmental m i t i -  
g a t i o n  and monitor ing commitments made by DOE with 

regard  t o  s p e c i f i c  a c t i v i t i e s  of i t s  geopressure  
des ign  w e l l  program. The purpose of t h i s  s t u d y  
w a s  t o  v e r i f y  t h e  implementation and e f f e c t i v e n e s s  
of measures out  l i n e d  i n  environmental  documents 
prepared f o r  four  geopressure  des ign  well p r o j e c t s  
pursuant  t o  t h e  Nat iona l  Environmental Pol icy  Act 
(NEPA) of 1969. NEPA analyses  a r e  performed and 
publ ished t o  s a t i s f y  l e g a l  requirements  p r i o r  t o  
t h e  i n i t i a t i o n  of a proposed f e d e r a l  a c t i o n .  
These ana lyses  play a major r o l e  i n  the d e c i s i o n  
making t h a t  a f f e c t s  t h e '  f u t u r e  of many p r o j e c t s ;  
however, more o f t e n  than n o t ,  l i t t l e  o r  no 
follow-up ana lyses  a r e  c a r r i e d  out  t o  assure 
d e c i s i o n  makers t h a t  environmental  p r o t e c t i o n  
requirements  are a c t u a l l y  implemented o r  t h a t  they 
a r e  e f f e c t i v e .  Though NEPA r e q u i r e s  fol low-up f o r  
Environmental Impact Statements  only,  t h i s  s t u d y  
w a s  performed t o  provide information regard ing  
environmental  assessments  of t h e  design well 
p r o j e c t s .  

The s tudy  w a s  conducted by Oak Ridge Nat ional  
Laboratory (ORNL) personnel ,  some of whan were 
involved i n  t h e  p r e p a r a t i o n  of t h e  geopressure  
des ign  w e l l  EA 'S .  The p r o j e c t s  e v a l u a t e d  
included:  P l e a s a n t  Bayou No. 1 i n  Brazor ia  
County, Texas; Dow Parcperdue i n  Vermil ion P a r i s h ,  
Louis iana ;  and Gladys McCall and Sweet Lake No. 1 
w e l l  s i tes  i n  Cameron P a r i s h ,  Louis iana ( s e e  
F i g .  1 ) .  

METHODOLOGY 

To provide a b a s i s  f o r  e v a l u a t i o n ,  the  s t a f f  
reviewed p r o j e c t  s i t e - s p e c i f i c  E A s ,  F indings  of No 
S i g n i f i c a n t  Impact (FONSIS) or  m e m o s  t o  f i l e  ( i f  
a v a i l a b l e  and p e r t i n e n t )  and monitor ing r e p o r t s .  
The documents reviewed inc lude :  

Dov Parcperdue:  Draf t  Environmental Assess- 
ment. Dow Parcperdue Geopressure P r o j e c t ,  
Vermil ion P a r i s h ,  Louis iana,  March 1980; memo 
to f i l e  dated May 9, 1980. 

Gladys I l c C a l l :  Environmental Assessment, 
Geothermal Energy Geopressure Subprogram, DOE 
Gladys McCall Well S i t e ,  Cameron P a r i s h ,  
Louis iana ,  January 1981 (DOE/EA-0134) ; FONSI 
da ted  March 16 ,  1981. 

Sweet Lake: Environmental Assessment, reo- 
thermal  Energy Geopressure Subprogram, DOE 
Sweet Lake No. 1 ,  Cameron P a r i s h ,  Louis iana,  
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F i g .  1. Locat ions  of t he  four  geopressure  des ign  wells eva lua ted  i n  t h i s  s tudy .  

February  1980 (DOE/EA-0065); FONSI da ted  March 
11, 1980. 

P l e a s a n t  Bayou: Environmental Assessment, 
Geothermal Energy 'Ceopressure Subprogram, 
GCO-DOE, P l easan t  Bayou No. 1, Brazor ia  County, 
Texas, March 1978 (DOE/EA-0013); memos t o  f i l e  
da ted  February 7 ,  1978; March 27, 1978; and 
January  15, 1979. 

Monitoring Reportn: Louisiana--prepared by 
t h e  Louis iana  Geologica l  Survey; Texas-- 
prepared by the  Un ive r s i ty  of Texas, Bureau of 
Economic Geology. 

A c h e c k l i s t  w a s  subsequent ly  prepared 
i d e n t i f y i n g  commitments made by DOE with regard t o  
m i t i g a t i o n  of p o t e n t i a l  environmental  impacts,  
b a s e l i n e  and o p e r a t i o n a l  monitoring, and f u t u r e  
decommissioning of each p r o j e c t .  Each c h e c k l i s t  
included a gene ra l  c l a s s i f i c a t i o n  of the r e source  
a r e a  a f f e c t e d ,  a r e fe rence  t o  the  document and 
page on which the  commitment was made, a verba t im 
exce rp t  of each commitment, and an i d e n t i f i c a t i o n  
of the  p r o j e c t  phase i n  which the commitment w a s  
t o  be f u l f i l l e d .  

S i t e  v i s i t s  were conducted on: August 10, 
1982 and A p r i l  24, 1983, Dow Parcperdue; August 
11, 1982, Sweet Lake; August 12 ,  1982 and Apr i l  
25, 1983, Gladys M c C a l l ;  and August 13, 1982, 
P l easan t  Bayou. 

The following e v a l u a t i o n  of commitments 
p re sen t s  a b r i e f  d e s c r i p t i o n  of each geopressure  
p r o j e c t ,  h i g h l i g h t s  those a reas  i n  which d iver -  
gence from a commitment was noted and i n d i c a t e s  
problems unique t o  s p e c i f i c  s i tes .  

EVALUATION OF COMMITMENTS 

Dow Parcperdue 

A t  Dow Parcperdue, a new w e l l  was d r i l l e d  
i n t o  the  geopressured r e s e r v o i r  with the  i n t e n t  of 
producing from t he  r e s e r v o i r  u n t i l  t h e  r e source  
was deple ted .  The p r o j e c t  cons i s t ed  of s i t e  
p repa ra t ion ,  d r i l l i n g ,  flow t e s t i n g ,  and s i t e  
r e s t o r a t i o n .  S i t e  p repa ra t ion  began dur ing  l a t e  
1980-early 1981. The product ion  w e l l  was com- 
p le t ed  i n  the  sunnwr of 1981 a t  a depth of about 
4,069 m (13,350 f t ) ,  and pre l iminary  flow t e s t i n g  
began i n  October 1981. The i n j e c t i o n  w e l l  was 
d r i l l e d  i n  e a r l y  1982 t o  a dep th  of about 1,524 m 
(5 ,000  f t )  (C. K. Geoenergy, 1982). As of August 
1982, t h e  w e l l  produced about 1,590 m3 
b b l )  of b r i n e  per day, and about 4250 m 
(150,000 f t 3 )  of gas per day. 
b r i n e  production rate above t h i s  va lue  produced 
s e v e r e  sanding problems t h a t  r e s t r i c t e d  product i o n  
to about h a l f  the  des ign  va lue .  Because of t h e s e  
problems, DOE dec ided  t o  decommission t h e  Dow s i t e  
i n  A p r i l  1983. 

10,000 5 
Inc reas ing  t h e  

V e r i f i c a t i o n  of m i t i g a t i o n  and nun i to r ing  
commitments took p lace  dur ing  s i t e  v i s i t s  con- 
duc ted  i n  August 1982 and Apr i l  1983. The 
following concerns were noted: 

Use of p i t  liners--The d r i l l i n g  mud p i t  w a s  
approximate ly  61  x 102 m (200 x 335 f t )  i n  
s i z e .  The l i n e r  ( 8  mm b lack  polye thylene)  was 
to rn  f o r  approximate ly  12 months, a f t e r  which 
t i m e  i t  was r e p a i r e d .  During t h i s  pe r iod ,  
t ox ic  m a t e r i a l s  i n  the  mud, i f  any, had a 
pathway by which to contaminate t h e  s o i l  and 
groundwater. An a d d i t i o n a l  p i t  was c o n s t r u c t e d  
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a t  t h e  well s i te  a s  a temporary brine-holding 
p i t  [ s i z e  approximate ly  31 by  61 m (100 x 
200 f t ) ] .  This  was a l s o  l i n e d ,  and dur ing  the  
August s i t e  v i s i t ,  the  l i n e r  appeared t o  be 
i n t a c t .  However, du r ing  t h e  completion of a 
build-up test on November 5,  1982, a drop i n  
t h e  l e v e l  of b r i n e  i n  t h e  b r i n e  p i t  w a s  
de t ec t ed .  Because no b r i n e  had been pumped, a 
l eak  was suspec ted .  In spec t ion  determined t h a t  
b r i n e  had en te red  an ad jacen t  dra inage  d i t c h .  

' The b r i n e  p i t  was emptied by i n j e c t i o n  i n t o  t h e  
d i s p o s a l  w e l l .  Subsequent i n spec t ion  of t he  
l i n e r  i d e n t i f i e d  t w o  33  m (110 f t )  and t w o  
20 m (65  f t )  r i p s ;  t he  l i n e r  had appa ren t ly  
sepa ra t ed  along f i e l d  app l i ed  seams due t o  t h e  
upward p res su re  of gas bubbles (most l i k e l y  
methane from decomposition of organic  ma t t e r ) .  
Louis iana  S t a t e  Un ive r s i ty  began moni tor ing  
s a l i n i t y  and conduc t iv i ty  a t  s e v e r a l  su r f ace  
si tes e s t a b l i s h e d  because of the leak ,  and con- 
t i nued  monitoring s a l i n i t y - r e l a t e d  parameters 
( i . e .  c h l o r i d e )  a t  p rev ious ly  e s t a b l i s h e d  sur -  
f ace  and groundwater monitoring s t a t i o n s .  Data 
c o l l e c t e d  on November 15, 1982 ind ica t ed  t h a t  
conduc t iv i ty  and s a l i n i t y  were above background 
l e v e l s .  Levels of water q u a l i t y  parameters 
a s s o c i a t e d . w i t h  s a l i n i t y  were observed t o  
decrease  with t i m e  ; c h l o r i d e  concen t r a t ion  a t  
t h e  LeRlanc Di tch  S t a t i o n  [approximate ly  5 km 
( 3  mi) southwest of the  w e l l  s i t e ]  was  about 
273 ppm i n  November, and about 10.5 ppm i n  
February  (Trahan, 1983). When compared t o  mean 
concen t r a t ions  of c h l o r i d e  i n  t h e  geothermal 
b r ine  (55 ,000  ppm; Keeley and Meriwether,  1983) 
contaminat ion  was r e l a t i v e l y  low. The environ- 
mental  impacts of t he  to rn  l i n e r  appear t o  have 
been minimized by the  quick a c t i o n  of t he  
on-s i te  crew i n  removing the  water from t h e  
d i t c h  and i n  f l u s h i n g  t h e  d i t c h  wi th  f r e s h  
water .  A s  pa r t  of the  decommissioning of t h e  
Dow w e l l ,  s o i l  samples i n  t h e  p i t  and around 
its nor th  l evee  were analyzed by Southern 
Petroleum Labora tory  i n  Apr i l  1983. Gulf Coast 
A g r i c u l t u r a l  Assoc ia tes  reviewed the  s o i l  
a n a l y s i s  da t a  and recommended t h a t  t h e  e n t i r e  
nor th  levee  and no less than  0.3 m (1 f o o t )  of 
s o i l  on t h e  bottom of the  p i t  be removed f o r  
appropr i a t e  o f f s i t e  d i s p o s a l .  

Hydrogen s u l f i d e  (82s) removal-Because no 
measurable q u a n t i t i e s  of H2S were found i n  
t h e  n a t u r a l  gas e x t r a c t e d  from the  w e l l ,  H2S 
removal equipment w a s  not needed. 

0 

0 F i r e  cxtinguishers--No f i r e  ex t ingu i she r s  
were loca ted  i n  the  immediate v i c i n i t y  of 
e i t h e r  t he  d i s p o s a l  well o r  t h e  test w e l l .  The 
nea res t  e x t i n g u i s h e r s  were i n  the  trailers used 
a s  o f f i c e s  and a l abora to ry ,  l oca t ed  about 
150 m (500 f t )  from the  w e l l s .  

0 Noire impacts-Operational no i se  w a s  minimal; 
the major no ise  source  at  the  w e l l  was  t h e  
d i e s e l  gene ra to r ,  which was  i n t e n t i o n a l l y  
loca ted  at l e a s t  a m i l e  from the  nea res t  resi- 
dence t o  minimize i t s  impact. 

Reed e t  a l .  

0 Environment a1 m n i  tor  ing--The Env i r o w e  n t  a1 
Monitoring P lan  was followed except t h a t  a i r  
q u a l i t y  monitoring w a s  performed f o r  only a 
shor t  tiue dur ing  w e l l  t e s t i n g ,  and water qua- 
l i t y  monitoring w a s  no longer  conducted on a t  
l e a s t  a monthly b a s i s .  

Due t o  funding cu tbacks  and t h e  low p o t e n t i a l  
for  degrada t ion ,  a i r  q u a l i t y  monitoring a t  t h e  
Dow w e l l  was t e rmina ted  on October 31, 1981. 
No s i g n i f i c a n t  a i r  q u a l i t y  impacts w e r e  
de t ec t ed  i n  t h e  1.25 yea r s  of monitoring 
conducted, which covered b a s e l i n e  (p recons t ruc -  
t i o n )  a i r  q u a l i t y ,  a i r  q u a l i t y  dur ing  vel1 
d r i l l i n g ,  and a i r  q u a l i t y  dur ing  l imi t ed  shor t -  
term flow t e s t i n g  (C. K. Geoenergy, 1981). 

The water q u a l i t y  monitoring program appeared 
capable  of i d e n t i f y i n g  s i g n i f i c a n t  changes i n  
water q u a l i t y  r e s u l t i n g  from w e l l  ope ra t ions .  - 
The r epor t ing  of monitoring d a t a  could have 
been improved through d i scuss ion  and i n t e r p r e -  
t a t i o n  by comparison with a p p r o p r i a t e  water 
q u a l i t y  c r i t e r i a  (e .g . ,  Water Qua l i ty  C r i t e r i a  
f o r  Toxic Subs tances ,  46 FR 79318-79) and by 
comparison with t y p i c a l  concen t r a t ions  fo r  t h e  
r eg ion .  

To d e t e c t  subs idence ,  a f i r s t - o r d e r  l e v e l i n g  
survey was  conducted a t  t he  s i t e  p r io r  t o  w e l l  
d r i l l i n g .  The survey w a s  designed t o  permit 
comparisons of r e l a t i v e  e l e v a t i o n s  before  and 
a f t e r  r e s e r v o i r  drawdown. Pre l iminary  calcu- 
l a t i o n s  i n d i c a t e  t h a t  subs idence  from s i n g l e  
wells would be minor and overshadowed by 
e f f e c t s  from o i l  p roduct ion .  

F ive  borehole  seismometers have been opera ted  
cont inuous ly  around the  s i te  t o  determine t h e  
o r i g i n  and magnitude of l o c a l  microseismic 
events .  Both f o r  geopressure  development and 
f o r  r e g i o n a l  concerns,  microse ismic  moni tor ing  
should be continued fo r  a t  l e a s t  one year f o l -  
lowing product ion  testing. 

The only e c o l o g i c a l  work a t  t h i s  s i t e  c o n s i s t e d  
of a review of e x i s t i n g  l i t e r a t u r e  t o  estimate 
base l ine  cond i t ions .  No monitoring was done 
and none was recommended, except  i n  t h e  case  of 
a w e l l  blowout. 

Sweet Lake 

The Sweet Lake p ro jec t  was under taken  t o  
d r i l l  and test a geopressure  w e l l  on a 2-ha 
(5-acre)  tes t  s i te  23 km (14 mi)  southwes t  of Lake 
Char les ,  Louis iana .  Tes t s  conducted t o  d a t e  
inc lude  flow rates, f l u i d  composition, tempera- 
t u r e ,  gas con ten t ,  geo log ica l  c h a r a c t e r i s t i c s ,  and 
t h e  land subs idence  p o t e n t i a l .  One geopressured 
zone at  a depth of about 4,600 m (15,000 f t )  has  
been t e s t e d  f o r  about six months. The w e l l  pro- 
duc t ion  ( b r i n e )  averaged about 10,000 bb l /d ,  w i th  
about  0.54 t o  0.62 m3 (19  t o  22 s c f )  of gas per  
b a r r e l .  In February  1982 a tub ing  leak  was  d i s -  
covered i n  t h e  product ion  well; t h i s  and o t h e r  
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complicat ions forced t h e  o p e r a t i o n s  t o  cease.  The 
Sweet Lake wel l  has been shut  i n ,  but  may be 
reworked i n  1983. 

V e r i f i c a t i o n  of m i t i g a t i o n  and m n i t o r i n g  
comnitments took p lace  dur ing  a s i te  v i s i t  con- 
ducted i n  August 1982. The fol lowing concerns 
were noted:  

0 Water r e s o u r c e s  impacts--All d r i l l i n g  muds a t  
the  Sweet Lake s i te  were contained i n  tanks and 
hauled o f f s i t e  by t h e  d r i l l i n g  c o n t r a c t o r  
(Berning,  1982a). Brine which could not be 
r e i n j e c t e d  was s t o r e d  i n  l a r g e  blowdown tanks  
t h a t  were emptied by vacuum t r u c k s  and d isposed  
of at  approved s i t e s .  High-pressure p ipes  and 
va lves  were used on the  cas ing  below 610 m 
(2090 f t ) ,  i n  accordance with the  Louis iana  
Department of Conservat ion Surface  Casing 
Program (Berning,  1982a). 

0 Environmental mni tor ing-The  a i r  m n i t o r i n g  
program conducted a t  t h e  Sweet Lake w e l l  was  
adequate  t o  address  most a i r  q u a l i t y  concerns 
a s s o c i a t e d  with geopressure development. NO 
adVerse a i r  q u a l i t y  impacts a t t r i b u t e d  t o  well 
d r j l l i n g  and o p e r a t i o n  were de tec ted  by m n i -  
t o t i n g .  Data a n a l y s i s  should be conducted 
fo l lowing  d e c o m i s s i o n i n g  t o  address  s ta t i s t i -  
c a l l y  s i g n i f i c a n t  changes i n  a i r  q u a l i t y  during 
d i f f e r e n t  phases of geopressure development. 

Acqording t o  the  Environmental Monitoring P l a n ,  
a d a s e l i n e  ambient n o i s e  survey w a s  t o  have 
be& conducted p r i o r  t o  s i te  development; 
hodever, t h i s  was not done because of t h e  
p r o j e c t ' s  low p o t e n t i a l  f o r  long-term adverse 
noise  impacts ,  based on noise  s t u d i e s  conducted 
a t  ,P leasant  Bayou (Van S i c k l e ,  1982). 

Sampling of s u r f a c e  water t o  d a t e  i n d i c a t e d  
seasonal  v a r i a t i o n  i n  water q u a l i t y  and a 
grqdien t  i n  c o n c e n t r a t i o n s  between the  f r e s h  
water near  the  s i t e  and t h e  b r a c k i s h  water a t  
thd sampling s t a t i o n s  c l o s e r  t o  t h e  Gulf of 
Mexico. Thus f a r ,  the  d a t a  i n d i c a t e  no 
contaminat ion from the geothermal w e l l  (Bebout 
e t  a l . ,  1982) .  However, t h e  maximum repor ted  
background c o n c e n t r a t i o n s  of mercury observed 
i n  s u r f a c e  water a r e  noteworthy because they 
exceed the  EPA c r i t e r i o n  f o r  p r o t e c t i o n  of 
a q u a t i c  l i f e  by over a hundredfold.  These 
v a l u e s  are probably not a t y p i c a l  of e s t a u r i n e  
waters  which have high organic  conten t  and 
provide a biochemical environment amenable t o  
t h e  complexing of mercuric  compounds. 

Subsidence and microseismic a c t i v i t y  have been 
monitored at  the  Sweet Lake s i t e ,  using 
methods s i m i l a r  t o  those descr ibed  f o r  t h e  DOW 
s i te .  The ecology of the  Sweet Lake s i t e  and 
surroundings was c h a r a c t e r i z e d  p r i o r  t o  
d r i l l i n g .  No o t h e r  e c o l o g i c a l  monitor ing has  
been performed, nor was it recommended, except  
in the  case of a w e l l  blowout. 

I 

Gladys McCall 

The Gladys McCall p r o j e c t ,  loca ted  near  Grand 
Chenier ,  Cameron P a r i s h ,  Louis iana ,  i n i t i a l l y  used 
an  abandoned well d r i l l e d  f o r  o i l  and gas explora-  
t i o n  i n  1970. A f t e r  unsuccessfu l  a t tempts  t o  
r e e n t e r  t h e  o r i g i n a l  well, a new well was d r i l l e d  
t o  approximately 5,185 m (17,000 f t ) ,  and an addi-  
t i o n a l  d i s p o s a l - i n j e c t i o n  w e l l  was d r i l l e d .  S i t e  
development began i n  e a r l y  1981; i n  the  s p r i n g  of  
1982 t h e  d r i l l i n g  was completed t o  t h e  design 
depth.  A f t e r  10 m ( 3 0  f t )  of the  product ion w e l l  
tub ing  was  p e r f o r a t e d ,  p r e s s u r e  b u i l t  on t h e  
cas ing  from a tubing leak a t  3,046 m (9 ,992 f t ) .  
The tubing was removed and bad j o i n t s  were 
rep laced  i n  the  f a l l  o f  1982. Flow t e s t i n g  i s  
planned f o r  1983. 

V e r i f i c a t i o n  of m i t i g a t i o n  and monitor ing 
commitments took p lace  dur ing  s i t e  v i s i t s  con- 
ducted i n  August 1982 and Apr i l  1983. The 
fol lowing concerns were noted: 

0 Injection well-The r e g u l a t i o n s  followed f o r  
d r i l l i n g  and completion of t h e  i n j e c t i o n  w e l l  
were t h e  s t a t e  of L o u i s i a n a ' s  r u l e s  f o r  Under- 
ground I n j e c t i o n  Control  (UIC) r a t h e r  than  EPA 
r u l e s .  EPA's f i n a l  r e g u l a t i o n s  f o r  t h e  U I C  
program, i ssued  i n  February 1982, w i l l  be 
followed dur ing  t h e  flow t e s t i n g  and o t h e r  
f u t u r e  o p e r a t i o n s .  

0 Onmite ponds and pits-The p r a c t i c e s  cur-  
r e n t l y  i n  use depar t  s l i g h t l y  from t h e  
commitments s t a t e d  i n  t h e  EA. P r i o r  t o  s i t e  
p r e p a r a t i o n ,  t h e  Gladys McCall s i t e  conta ined  a 
pond f i l l e d  with d r i l l i n g  mud from t h e  well's 
o r i g i n a l  development. The c o n t e n t s  of t h i s  
pond e r e  t rucked o f f s i t e  f o r  d i s p o s a l ,  and t h e  
r i n g  levee  was r a i s e d .  The pond now c o n t a i n s  
spent  mud from t h e  d r i l l i n g  which deepened t h e  
w e l l  i n t o  the geopressured zone and f r w  subse- 
quent  d r i l l i n g  of t h e  p r e s e n t  wells. Although 
t h i s  pond lacks an impervious l i n e r ,  t h e  muds 
which were used i n  w e l l - d r i l l i n g  are r e p o r t e d l y  
nontoxic  (Berning,  1982b) and w i l l  be removed 
when t h e  well i s  completed o r  a s  p a r t  of s i t e  
decommissioning. The p i t  used t o  c o l l e c t  
s p i l l s  from t h e  d r i l l  s i t e  is a l s o  not l i n e d  
with a s y n t h e t i c  l i n e r .  However, t h i s  p i t  i s  
pumped soon a f t e r  r e c e i v i n g  any s p i l l e d  mate- 
r ia ls  (Berning , 1982b ). 

0 Storms-At c o a s t a l  sites such as t h i s ,  t h e  
schedul ing  of p r o j e c t  a c t i v i t i e s  t o  avoid 
p o t e n t i a l  problems a s s o c i a t e d  with major s torms 
can c o n f l i c t  with p r o j e c t  completion goa ls  and 
funding c o n s t r a i n t s .  During t h e  August s i t e  
v i s i t ,  the  c o n s t r u c t i o n  r i g  f o r  r e p l a c i n g  t h e  
well cas ing  was i n  p lace  dur ing  t h e  h u r r i c a n e  
season.  However, i n  the  event of the  t h r e a t  of  
t r o p i c a l  s torms,  it is s tandard  p r a c t i c e  t o  
remove any hazardous materials and p o r t a b l e  
equipment. I f  l a r g e  d r i l l  r i g s  cannot be 
removed from the s i t e ,  they a r e  secured by 
lowering t h e  d e r r i c k  t o  a h o r i z o n t a l  p o s i t i o n  
(Berning,  1982b). 



Environmental  mnitoring--Although the  EA 
s t a t e d  t h a t  a i r  q u a l i t y  would be monitored 
around the  w e l l  s i t e ,  none w a s  performed 
(Van S i c k l e ,  1982). This d e c i s i o n  was  based on 
t h e  f a c t  t h a t  a i r  monitoring programs at  the  
Dow and Sweet Lake s i tes  de tec t ed  few, i f  any, 
changes i n  a i r  q u a l i t y  t h a t  could be a t t r i b u t e d  
t o  w e l l  a c t i v i t y .  

Monitoring of su r face  water and groundwater 
q u a l i t y  was i n i t i a t e d  i n  May and June 1981. A s  
of August 1982, sampling was done on a monthly 
b a s i s .  Three surface-sampling s t a t i o n s  and two 
wells f o r  obse rva t ion  of groundwater were 
monitored wi th in  a 1 km rad ius  of the  s i te .  
Sampling t o  d a t e  has  ind ica t ed  seasonal  
v a r i a t i o n s  and t r ends  i n  w a t e r  q u a l i t y  but no 
a l t e r a t i o n  of water q u a l i t y  t h a t  can be a t t r i -  
buted t o  the  test w e l l  (Bebout e t  a l . ,  1982). 

Ecologica l  parameters were used i n  a s tudy  of 
s h o r e l i n e  d isappearance  i n  the  v i c i n i t y  of t h e  
s i t e  be fo re  the  commencement of t e s t i n g .  
Beyond t h i s  and a base l ine  c h a r a c t e r i z a t i o n  o f  
t h e  s i te  and sur roundings ,  no eco log ica l  
moni tor ing  has been conducted, and no such 
moni tor ing  is  recommended. However, because of 
the e c o l o g i c a l  importance of the  area and the  
proximi ty  of t he  Rocke fe l l e r  W i l d l i f e  Refuge, 
monitoring could become necessary  i f  ( 1 )  
r e s u l t s  of water q u a l i t y  monitoring sugges t  
t h a t  geopressure  development could a l t e r  t h e  
l o c a l  environment and damage marsh l i f e ,  o r  (2 )  
a blowout or o the r  l a r g e  s p i l l  should occur.  

Reed e t  a l .  

r e s u l t ,  some ra inwa te r  from the  s i t e  d ra ins  
o f f s i t e .  Because of t he  c l e a n l i n e s s  and 
o therwise  e f f e c t i v e  c o n s t r u c t i o n  of the  s i t e ,  
such dra inage  does not c o n s t i t u t e  a problem. 
Erosion l o s s e s  have been adequate ly  mi t iga t ed  
because t h e  pad is  grave led  and pe r iphe ra l  
a r eas  have been seeded. S i m i l a r l y ,  t he  pad f o r  
w e l l  N o .  1 has  been l e v e l e d ,  access  and work 
areas grave led ,  and the  per imeter  seeded. 

&d and reserve pits--The mud and reserve 
p i t s  are unl ined  and have not  ye t  been f i l l e d ,  
and hence no r e i n j e c t i o n  of l i q u i d  wastes has  
occurred .  It was recommended t h a t  l i q u i d  
wastes be r e i n j e c t e d  o r  hauled t o  an  approved 
d i sposa l  s i t e  and t h a t  s o l i d  r e s i d u e s  be b u r i e d  
i n  t h e  p i t s  o r  hauled t o  an  approved d i s p o s a l  
s i te .  The method chosen w i l l  depend on whether 
t h e  p i t s  remain i n  use a s  a p a r t  of f u r t h e r  
commercial development. 

Flooding-Although t h e  p s s  i b i l i  t y  of f lood- 
ing was  not cons idered  i n  the  commitments, i t  
w a s  noted t h a t  t h e  s i t e  is both w i t h i n  t h e  
100-year f l o o d p l a i n  and s u b j e c t  t o  f lood ing  
from a "s tandard  p ro jec t "  hu r r i cane .  The a r e a  
has been flooded t en  times s i n c e  1939, inc lud-  
ing t h e  f looding  by Hurr icane  Carla i n  1961 
(DOE, 1978). It is poss ib l e  t h a t  s imi la r  
f lood ing  i n  t h e  f u t u r e  could r e s u l t  i n  damage 
t o  equipment and washing of s t o r e d  l i q u i d  
wastes t o  t h e  sur rounding  a reas .  The need f o r  
completing a r i n g  levee around t h e  s i te  was 
i d e n t i f i e d .  

Eaviroomental  mmitoring-The a i r  q u a l i t y  Subsidence and microseismic a c t i v i t y  have been 
monitored a t  and near t h e  Gladys McCall s i te  a s  
f o r  Dow and Sweet Lake; however, no f i rm con- 
c l u s i o n s  have ye t  been drawn. 

m n i t o r i n g  w a s  adequate.  Future  da t a  a n a l y s i s  
should be done t o  c h a r a c t e r i z e  a i r  q u a l i t y  
du r ing  each phase of geopressure  development a t  
t h e  s i te .  

P leasan t  Bayou 

T e s t s  conducted a t  t h e  P l e a s a n t  Bayou 
geopressure  w e l l  inc luded  flow r a t e s ,  f l u i d  
composi t ion ,  t empera ture ,  gas con ten t ,  geologic  
c h a r a c t e r i s t i c s ,  and the  p o t e n t i a l  f o r  subs idence  
due t o  subsequent f l u i d  product ion  (DOE, 1978). 
As a r e s u l t  of product ion  problems with the f i r s t  
w e l l  a t  t he  s i te ,  a replacement w e l l ,  P l easan t  
Bayou No. 2 ,  w a s  d r i l l e d  on January  25, 1979 (DOE, 
1979a) t o  5,000 m (16,500 f t )  (DOE, 1979b). Phase 
I product ion  tests ( sho r t - t e rm)  were completed 
p r i o r  t o  June 1980 (C. K. Geoenergy, 1980). A 
series of problems with s u r f a c e  f a c i l i t i e s  and 
wi th  t h e  product ion  tub ing  ensued; w e l l  No. 2 h a s  
been reworked t o  r e t r i e v e  a po r t ion  of product ion  
l o s t  downhole (C. Y. Ceoenergy, 1982; Blumhardt, 
1982). 

V e r i f i c a t i o n  of m i t i g a t i o n  and monitoring 
comi tmen t s  took p lace  du r ing  a s i t e  v i s i t  con- 
duc ted  i n  August 1982. The following concerns 
were noted: 

S i t e  drainage--The s i t e  is p a r t l y  surrounded 
by the  remnants of a former r ing  levee ,  and 
po r t ions  of t he  completed pad f o r  well No. 2 
d r a i n  o f f s i t e  r a t h e r  than i n t o  p i t s .  As a 

The Bureau of Economic Geology, Un ive r s i ty  of 
Texas, c o n t r a c t e d  Radian Corpora t ion  t o  conduct 
a b a s e l i n e  no i se  survey and t o  p r e d i c t  t h e  
impacts of geopressure  development on back- 
ground no i se  l e v e l s .  The survey ind ica t ed  t h a t  
ambient day-night no i se  l e v e l s  (Ldn) i n  
the  nearby Pe te r son ' s  Landing a r e a  were between 
40 and 50 dBA (Gustavson, 1979).  To p r e d i c t  
t he  no i se  impacts of geopressure  development on  
t h e  e x i s t i n g  sound f i e l d ,  Radian measured sound 
l e v e l s  from an ope ra t ing  d r i l l  r i g  of t he  same 
type  t h a t  was planned f o r  use a t  t h e  P l e a s a n t  
Baycu s i t e .  Next, mathematical  t echniques  were 
used to  s imula t e  t h e  a t t e n u a t i o n  of t h e  d r i l l  
r i g  no i se  with d i s t ance .  The p red ic t ed  sound 
l e v e l s  from d r i l l i n g  o p e r a t i o n  were added t o  
the  base l ine  sound levels t o  produce a t o t a l  
sound l e v e l ,  which was t hen  compared with 
c r i t e r i a  to determine i f  a s i g n i f i c a n t  impact 
would occur ,  whether m i t i g a t i o n  measures would 
be needed, and h a r  e f f e c t i v e  they  would be i n  
reducing  t h e  magnitude of t h e  impact. The f i e l d  
survey conducted du r ing  d r i l l i n g  agreed with 
t h e  m d e l i n g  r e s u l t s  by showing t h a t  no i se  from 
the  d r i l l i n g  r i g  was  masked by no i se  from the  
ad jacen t  Monsanto p l a n t  and t h a t  implementation 
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of  m i t i g a t i o n  measures ( i . e . ,  proper  r i g  or ien-  
t a t i o n )  achieved the d e s i r e d  r e s u l t .  

Monitoring of s u r f a c e  water and groundwater 
q u a l i t y  was i n i t i a t e d  i n  March 1978; r e g u l a r  
monthly sampling of both s u r f a c e  water and 
groundwater began i n  November 1978 a t  s t a t i o n s  
w i t h i n  a 1 km r a d i u s  of the  s i te .  Sampling 
cont inued on a monthly b a s i s  u n t i l  February 
1982. Monitoring of shal low groundwater near 
the test wel l  s i t e  i n d i c a t e d  only minor 
i n f l u e n c e s  from mixing wi th  sal t  water. The 
sampling t o  d a t e  has  i n d i c a t e d  cons iderable  
v a r i a t i o n  i n  water q u a l i t y  but  no a l t e r a t i o n  
t h a t  can be a t t r i b u t e d  t o  the  t e s t  w e l l  
(Gustavson 1979 and 1982; Gustavson, Howard, 
and McGookey, 1980). 

Base l ine  informat ion  on t h e  ecology of the  area 
w a s  developed from f i e l d  reconnaissance and 
e x i s t i n g  l i t e r a t u r e ;  no f u r t h e r  m n i t o r i n g  is 
needed except  i n  the event  of a blowout. 

To d e t e c t  subs idence ,  an i n i t i a l  l e v e l i n g  
survey was conducted at  the  s i t e  and can be 
repea ted  fol lowing product ion t e s t i n g  
(Boardman, 1980). Five microseismic s t a t i o n s  
were i n s t a l l e d  a t  P l e a s a n t  Bayou, permi t t ing  
observa t ion  of f a i r l y  deep m u l t i p l e  micro- 
se i smic  events  (Boardman, 1980) .  Microseismic 
monitor ing should be cont inued a t  least u n t i l  
t h e  completion of product ion t e s t i n g .  
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