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% r  SUMMARY 

A Program Research and Development Announcement (PRDA) was issued by the 

Division of Geothermal Energy (DGE) o f - t h e  Department of Energy's predecessor 

agency (E&A) t o  acquire da ta  on the  charac te r i s t ics  of the  geothermal geo- 

pressure resource i n  the  Louisiana-Texas Gulf Coast Region. 

f i v e  responses t o  the  PRqA and found the Sweet Lake No. 1 Well proposal t o  

be superior t o  the  other proposals based on technical, managerial, economical, 

DGE received 

and environmental criteria. 

fur ther  evaluate the environmental e f f ec t s  of t he  proposed act ions p r io r  t o  

This environmental assessment was prepared t o  

. its i n i t i a t ion .  u .  

The proposed ac t ion  w i l l  e development of st site consisting 

of three w e l l  eites (on 
. I  

1 for  intermit tent  pro- 

. duction testing'  of 300 days over a 26-month period and one o r  more ' 

in jec t ion  w e l l s  w i l l  be d r i l l ed )  and required access preparation. 

t o t a l  deptK.-.of 4758 m '(15,600 f t ) .  

The 

One 1 be d r i l l e d  t 

disposal w e l l  w i l l  

volume fluids pro O-day test. If neceseary, 

one o r  more add 

provide disposal of lower 

be d r i l l e d ,  logged, completed, 

high volume f lu id .  

A l l  h r f a c e  f a c i l  

ell. Surface f a c  

chemical compos1 

of flow, f l u i d  disposal techniques, 

of equipment. 

economic v i a b i l i t y  of t he  geopressured resource. 

The objective of t he  proposed ac t ion  is t o  determine t h e  h, 



The test  s i t e  is located approximately a t  l a t i t u d e  30°61'N and longi- 

tude 93'08'W i n  Cameron Parish of southwest Louisiana. 

two-thirds of the  Prime Prospect Area is Pleistocene Prairie Terrace, 

The northern 

the  southern th i rd  is Recent coastal  wetlands. The ent i re  area is 

of low elevation and low r e l i e f .  The sands of t h e  Frio Formation 

t o  be tested occur at a depth of 4575 m (15,000 ft)  below the  w e l l  

site. 

the' levees and canals used i n  rfce cul t ivat ion.  

Surface hydrology on the  Pleistocene Terrace is controlled by 

Sheetflow is found 

on parts of the wetland, but canals and levees have channelized re- 

gional water movement. The proposed si te is located on the  p ra i r i e ,  

not the  wetland. 

Wildlife and natural  habi ta t  are concentrated i n  the  Recent coastal 

wetfands. 

Groundwater is used f o r  domestic water supplies. 

P 

Within the  Prime Prospect Area is the  community of Sweet Lake. The 

negrest . large town is Lake Charles, 23 km (14 m i )  t o  t h e  northwest, 

while the nearest  c i t y  is Beaumont, 72 km (45 m i )  t o - t h e  w e s t .  

Homes and some businesses are i n  a l inear  settlement pa t te rn  along 

the two major highways, LA 27 and LA 384, across the  Prime Prospect 

Area. However, t he  overal l  character of the  Prime Prospect Area 

is ru ra l  as most of the  land use is rice or soybean f i e l d s  and pasture 

on the Pleistocene surface. 

site ( in  the  wetlands) and no known h i s to r i c  o r  National Register 

sites i n  the Prime Prospect Area. 

There is only one known archeological 

s-2 
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Construction of the  proposed ac t ion  w i l l  change the  land use of 2 ha (5 ac) 

f o r  t he  test w e l l  and each of t he  inject ion w e l l s  from agr icu l ture  t o  

resource exploration. 

w i l l  r esu l t .  

Lands w i l l  be cleared and erosion and runoff 

During operation of the  w e l l  test ,  t he  only expected impacts 

are from venting of gases o r  f l a r i n g  of gases and noise. After t he  

tests are completed, the  area w i l l  be restored as much as possible t o  

its na tura l  condition by revegetation programs using native species. 

All sources of pol lutants  w i l l  be collected and disposed i n  environ- 

mentally acceptable ways. 

action; 

t he  probabi l i ty  of such an occurrence t o  an approved level. 

Accidents may r e su l t  from t h i s  proposed 

however, numerous safeguards w i l l  be in s t a l l ed  to  reduce 

. 

I f  a blowout should occur, t he  environment may be polluted. 

water and surface water may be contaminated by the  geothermal brines. 

Vegetation and possibly some wi ld l i f e  w i l l  be destroyed. 

businesses, and churches may be temporarily evacuated, depending on the  

severi ty  of the accident. 

with l o c a l  l a w  enforcement agencies. 

w e l l  s i t e  w i l l  contain H2S and other gases which are harmful i n  too 

great  a concentration t o  the  ecosystem. 

Ground- 

Homes, 

Evacuation procedures w i l l  be coordinated 

The air  qua l i ty  around the  

s-3 



CHAPTER ONE - DESCRIPTION OF 
1.1 Introduction 

The Sweet Lake Number 1 Well proposal was selected using a competetive procure- 

ment process. 

with the objective of acquiring data concerning the characteristics of the 

A Program Research and Development Announcement (PRDA) was issued 

geotherplal geopressure resenroirs in the Louisiana-Texas Gulf Coast Region as 

part of the Geopressure Subp gram. 

Subprogram were identified and analyzed in the Environmental Impact Assessment 

Geopressure Subprogram (EIA/GE/77-3, July 1977) . Five responses were received 
which identified nine a1 

S i x  sites were located in iana: two in Cameron Parish, one in Calcasieu 

Pairsh, one in Jefferson Davis Paris 

bonne Parish. Three sites were in Texas: one in Waller County, one in 

Harris County, and one in either 

confidentiality of the procurement process prevents identification of the 

Environmental issues related to the Geopressure 

sites in the Louisiana-Texas Gulf Coast Region. 

in Acadia Parish, and one in Terre- 

,, Brazoria, or Fort Bend County. The 

specifics of these alterna 

proposed sites were reject 

because it was found to be 

managerial, economical, and e This environmental assess- 

ment was prepared to furth ental effects of the proposed 

action prior to its initiation. 

After a lengthy review, eight of the 

eet-Lake Number 1 site was selected 

posals.based on technical, 

is Environmental Assessment (EA) has prepared to assess the environ- 
d 

mental implications of the Depa y's (DOE'S) proposal to 

drill, complete, and test o 

on a 2 ha (5 ac) test site, 23 km (14 mi) southwest of Lake Charles, Louisiana 

located in Cameron Parish 

(Fig. 1-1). 

One or mare disposal wells will be located within .8 km (.SO mi) of the 

The test well is herein referred to as DOE Sweet Lake No. 1. 
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proposed w e l l .  The Depar 

through the  S ta t e  University system propCrses t o  operate the  t 

fo r  26 months t o  evaluate the  geopressufq poten t ia l  of t he  subsurface. 

Te6ts t o  be conducted include flow rates, f lu id  composition, temperature, 

gy .(DOE) and the  S ta te  of ,. Louisiana 

gas content, geologica r is t ice ,  and the land subsidence poten t ia l  

fo r  subsequent production. 

act ion on the Prime Prospect Area. 

Thls EA a c t i v i t y  f a l l s  under the broad subprogrammatic Environmental Impact 

Assessment, Geopressure Subprogram, E 

Geothermal Energy, Energy Research and Deva 

a c t i v i t y  associated with the  Frio Fromatlop of Texas and Louisiana. 

This EA evaluates the  impacts of the  proposed 

^.  

GE/77-3, July 1977, Division of 

. I  

1.2 S i t e  Location and Surface 
- 1  

1.2.1 The Regio? 

The proposed act ion is located 

f o r  evaluating the  physical and,chemical characteristics of the  resource 

(Ftg. 1-1, 1-2, 1-3). The w e l l  w i l l  be drilled i n to  the  Lower Frio Formation 

to a depth of approximately 4758 m (15,600 f t ) .  N e t  sand thickness i n  this  

area is on the order 

outhwqpt Louisiana i n  a promising zone 

1.2.2 Si te '  Selection 

The w e l l  site was se 

parameters: sand t 

1305 t o  3ls0F1), po 

Terrace) for  the  prop 

exploitation . 
y (Pleistocene 

1.2.3 Description of t h  . Area (Fig. 1-2 and 1-31 

A l l  development of surface f a c i l i t i e s  apd ipject ion w e l l s  w i l l  take place 

1-3 



1 S O  ~ - - -  I a - -19aam, 1 

Fig. 1-2. A topographic map of the Sweet Lake Prime Prospect Area 
(USGS lS'Quadrangles, Sweet Lake, Louisiana, 1955, andLake 
Charles, Louisiana, 1955. ) 
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Fig, 1-3. An aer i  photograph of the Sweet Lake Prime Prospect 
r IR, BIN No. 7AJ5, Frame 3 4 ,  Photo LJ 

ID 628900140R 
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within .8 lan (.50 m i )  of the point of d r i l l i ng .  

by t h i s  test is i n  pr ivate  ownership, but is leased  t o  the  Gulf Magma 

Corporation. 

A l l  of the land t o  be used 

The Prime Prosp t, Area is centered on t he  l a t i t u d e  3Oo81'N 

and longxtude 93Oo8'W. Within the  Prime Prospect Area is the community of 

Sweet Lake. 

northwest, while the nearest  c i t y  is B e a  

Homes and some businesses are in a l inear  settlement pa t te rn  along the  

two major highways, LA 27 and LA 384, across the Prime Prospect Area. 

However, the overal l  character of the  Prime Prospect Area is rural,and-.ipost 

of the land use is rice o r  soybean f i e l d s  and pasture. Wetlands and fresh- 

water marsh form the southern third of the Prime Prospect Area. 

The nearest l a rge  town is Lake Charles, 23 tCm (14 m i )  t o  the  

n t ,  72 Ian (45 m i )  t o  the w e s t .  

1.3 Project Description - 
The proposed act ion will consis t  of the  d r i l l i n g  of one geothermal f lu id  

w e l l  fo r  production testing and two or  more inject ion w e l l s .  

wi l l 'be  d r i l l ed  with a 21.6 cm (8.5 in) borehole t o  a t o t a l  depth of 

4758 m (15,600 f t ) .  

disposal of lower volume f lu ids  produced during i n i t i a l  loop tes t ing.  

I f  necessary, one o r  more additional disposal w e l l s  w i l l  be d r i l l e d ,  

A test w e l l  

One disposal w e l l  w i l l  be d r i l l e d  t o  provide 

logged, completed, tested,  &d operated t o  provide in jec t ion  f o r  high 

volume fluid. 

Injection Control Program proposed rules apply t o  both geothermal and 

inject ion w e l l s  and w i l l  be complied with once they became effect ive.  

The U.S. Environmental Protection Agency (=A) Underground 

Required surface f a c i l i t i e s  w i l l  be constructed and ins ta l led  i n  order t o  

conduct the extensive resource tests. 

assess the economic v i a b i l i t y  of the geopressure geothermal resource. 

stream sampling of t he  produced f l u i d s  and the  second phase is f o r  ful l -scale  

Over a 26 month period the test will  

Surface 

1-6 

processing of the  produced geothermal f luids .  



Phase 1 f a c i l i t i e s  would provide f o r  fu  production d i rec t ly  into 

1 (Fig. 1-4). Ass a m-1 pressured sand i n  a 1952 m 

(6,400 f t )  dfsposak- well‘would have a forbation 1 pressure of only b , O O O  psi ,  

it can be assumed that g rea t  quant i t ies  of water can be injected with 

surface floiring pressures derived from’ the  ‘producing w e l l  without assistance 

of pumps. 

.The producing w e l l  would be allowed t o  es tab l i sh  a s t ab i l i zed  flow-rate 

h t o  the  disposal w e l l  by regulat ion of an ad jus tab le  choke. After s t a b i l i -  

za t ion  is established through the  20 cm (8 in) bypass, air-operated valves 

would rapidly c lose  off a sample i n  the  20 c m  (8 in)  bypass and d iver t  t h e  

f u l l  stream through the main 20 an (8 in) l ine t o  t h e  disposal  w e l l .  Pressure, 

temperature, and flow rates would be continuously recorded. The trapped- 

sample (approximately 6 bbls) i n  the  bypass’would be cooled t o  desired temper- 

ature, reduced t o  desired pressure, and the  gas samples withdrawn i n t o  evacuated 

vessels. Liquid samples under pressure would be purged from the  bypass by 

assistance of high-pressured nitrogen. 

Should the  disposal w e l l  f a i l  desired flow rate, a booster 

ugal pump o r  an a 

Gas sqnples W i l l  be 

and C& by a mass sp 

inorganic o r  organic 

and a . f h e  photometric detector .  

oncentratioas of CO 

ide and other  v o l a t i l e  

termined by gas chromatography 

. .  
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Liquid samples w i l l  be analyzed for  hardness, sol ids ,  carbonates, chloride,  . 

s i l i ca t e s ,  barium sulfate, iron, arsenic ,  boron, cadmium, and other meta l l ic  

species. 

The f lu ids  conductivity and pH w i l l  be measured with flow l i n e  electrodes. 

Dissolved and t o t a l  so l ids  w i l l  be determined gravimetrically. 

Corrosion and scale-formation properties of geothermal waters are expected 

t o  be d i f fe ren t  from those of waters having w e l l s .  The high s a l i n i t i e s ,  

C1 concentration, and high temperatures Increase the cor ros iv i ty  of geothermal 

waters by f a c i l i t a t i h g  dissolut ion of i ron at  anodic sites. 

temperatures and pressures, thebe waters are expected t o  prec ip i ta te  g rea t  

A t  reduced 

quant i t ies  of oxyhydroxides o f  iron, carbonates, of Ca,  Sr, and Ba, along v i t h  

some su l f a t e  of barium. Corrosion and scale probes inserted in to  the  produced 

stream should be continuously monitored. k n t r o l  and reduction of the  f lu ids  

pH may be necessary before Inject ion Into the disposal  w e l l .  

geothermal waters at  t 

saturated with’BaS04 and other  compounds, it is des i rab le  in the  Phase 52 

process f a c i l  

in order t o  maintain supersaturat2on pr lor  t o  in jec t ion  in to  the disposal  

Since most 

need t o  be gathered i n  Phase 81 prior  t o  designing the permanent f a c i l i t i e s  

of Phase #2. 

the permanent f a c i l i t y .  bte fagram might include 
probable flow diagram for  

* .  

such items as aerial-forced d r a f t  coolers, f i l t e r s ,  chemical injectors ,  



\ 
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Head 

c1 
I 
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Figure 1-5. Phase I1 surface facility. 
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ctd 
e tanks, andlor +large, earthen p i t s ,  

uce the  Elow temperature before the  disposal stre8m-enters 

A coollng tower may 

is i n j e c t d .  i n to  the  formation.. 

11, about the  s i z e  of an outs ide air condition?. .The 

tower(s) w i l l  be from noise and heat emissions and 

Normally, t h i s  type of 

w i l l  be minimal. 

w i l l  maintain t h e  f l u i d s  above same minimum temperature 21-27OC ( 7 P - d F )  

and w i l l  not expose them t o  atmospheric pressure. 

Presently it appears t h a t  t he  most l i k e l y  permanent system 

The decision of whether or not t o  proceed t o  the  240day flow test :phase 

of the project will  based on several  engineering and environmental factors .  

ing f ac to r s  are related t o  the  productivity of t he  w e l l  dnd are 

ua l ly  poor r a t ings  in several of these f ac to r s  

ra ther  than t would caus he test to be cancelled), 

environmental f ac to r s  are s igni f icant  impacts which cannot be mitigated. The 

general engineering and environmental f ac to r s  are presented below: 

Engineerini Factors 

rate of flow 

temperature of the  f l u i d  
t o t a l  dissolved so i rds  concentration (TDS) 
gas/water r a t i o  . 

Emrironmental. Factors * 

weTl:  (pressure f luctuat ions)  
rs (e.g. drawdown) . 

* * '  

io la t ions  of air  qua l i ty  standards 
io la t io& of irater qual i ty  standards 

. r r  

I . *  I . ubsiden 
elsmici 

s igni f icant  impacts out 
signlf i can t  new impacts 

toring program which w i l l  be * ,  aplemented as par t  of t he  project. 

e of those defined in t he  EA 

. <  
ted in t he  environmental 

~ 

u 
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This EA evaluates the environmental impacts of d r i l l i n g ,  developing, and 

t e s t ing  of the Sweet Lake No. 1 w e l l .  

assoclated with activities a t  the site beyond t h e  240-day test period. 

It does not evaluate the  impacts 
t 

Additional documentation w i l l  be prepared a t  the  appropriate time t o  support 

t he  decision of whether or  not t o  continue DOE activities a t  the  si te beyond 

the  240-day test period. . 
. 

An environmental monitoring program (Appendix A) w i l l  be implemented as pa r t  

of the project. 

w h a t  impacts w i l l  r e s u l t  from the project and t h e  levels of s ignif icance 

of these impacts. 

t o  ident i fy  mit igat ion measures and correct ive ac t ions  t o  be implemented t o  

The purposes of t he  monitoring programs are t o  determine 

The Information obtained by monitoring will be used 

minfmlze the impact of t he  project.  

mitigated, DOE w i l l  evaluate continuation of t h e  project.  

If s igni f icant  impacts cannot be 

1.3.1 Construction and Dr i l l ing  

The construction phase of the  proposed ac t ion  includes s i te  and access pre- 

paration. Dri l l ing includes both w e l l  d r i l l i n g  8nd tes t ing.  

1.3.1.1 S i t e  and Access Preparation 

Dr i l l ing  a c t i v i t i e s  require  the  construction o f  access roads and level 

d r i l l i n g  pads f o r  t h e  production w e l l  and the  in jec t ion  w e l l s  on the  higher 

grxmxhd. %ere possible, the  access road w i l l  be constructed t o  d i s tu rb  a 

minimum area by using ex is t ing  roads whenavailable, by following the 

natural  topography, and by avoiding cut  and f i l l  operations. 

w i l l  be approximately 4.2 m (14 €t) wide with a disturbed area of 0.4 ha/km 

(1.7 ac/mi) of roadway. 

The plank road 

Li’ 
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The proposed points  of d r i l l i n g  w i l l  each be cleared, leveled, and compacted 
A i  

f o r  an area of up t o  100 c m  2 (.25 ac) t o  provide d r i l l  pads. As many’as w 

1.6 ha (4  ac) w i l l  be used with minor disturbances for other  equipment and 

laydown areas a t  each site. 

ent i re  d r i l l  pad. 

the site and road t o  permanent f a c i l i t i e s .  

A ring levee w i l l  be constructed around the  

Clam s h e l l s  w i l l  be used as surface material t o  convert 

1.3.1.2 W e l l  Dr i l l ing  and Testing 

The initial disposal  well w i l l  be 153 PI (SO0 f t )  north of the  proposed geo- 

pressure well site along the access road. 

dr i l led ,  it will be 153 m (500 f t )  south of the geopressured w e l l .  

If a second disposal well is 

Figure 

1-6 is a diagram of the disposal  w e l l s .  

and operated in compliance with pertinent current regulat ions of t he  Louisiana 

The disposal  w e l l s  w i l l  b q d r i l l e d  

Department of Natural Resources. 

Program dl1 be complied with when it becomes effect ive.  

The EPA Underground In jec t ion  Control @IC) 

The geopressured w e l l  w i l l  be d r i l l e d  t o  a 

4758 m (15,600 f t ) .  

1 depth of approximately 

A 14 c m  ( 5  l i n e r  w i l l  be set a d  per- 

forated in the  producing sands. 

Testing will be during two periods: 

period (Table 1-1) and the  second is fo r  

the first is planned fo r  a 60-day 

24O-day test period (Table 1-2). . 

Phase 1 has been planned t o  consis t  of an initial shut-in period of three days 

followed by a series of four tests, each .lasting twelve days. Dura each 

of these tests, the i n i t i a l  flow rate will increase by 10,000 BPD f o r  three 
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Table 1-1, Schedule for 60-Day T e s t  (DOE, 1979). 

Tes t  Period , 

Initial State  

Dynamic 

wse la 
Phinse l b  

Phase 2a 
Phase 2B 

Phase 3a 
Phase 3b 

Phase 4a 
Phase 4b 

Cumulative 
T e s t  Time 

T e s t  Duration (End of Period) 

3 days Day 3 

3 days 
9 days 

3 days 
9 days 

3 days 
9 days 

3 days 
9 days 

9 days 

llay 6 
Day 15 
Day 18 
Day 27 

Day 30 
Day 39 

Day 42 
Day 51 

Day' 60 

T e s t  Rate 
BPD 

0 

0-10,000 
10,000 

10,000-20,000 
20,000 

20,000-30,000 
30,000 

30,00040,000 
40,000 

0 

Cumulative 
Fluid Production 

M Bbl ' 

0 

15 
105, 

150 
330 

405 
675 

780 
1,140 

1,140 

Table 1-2. Schedule fo r  the complete w e l l  t es t ing  program at  DOE Sweet 
Lake No. 1 (DOE, 1979). 

By Days By Months By Qua rters 

1. Production U e l l 4 r i l l  and complete. 1- .90 1- 3 1st 

complete 100-130 4- 5 2nd 

i n s t a l l  1-180 1- 6 1st & 2nd 

6 

2. I n i t i a l  Disposal Well-drill and 

3. Test Loop-develop, fabr icate ,  

-60 day test 181-24 0 7- a 3rd 

4. Permanent Tes t  F a c i l i t i e s - d e s i g n ,  

5. Second Disposal Well 400-430 14-15 5 t h  

6. Permanent Test Facility--240 day 

7. Plug and Abandon and S ta r t  750-770 26 9 t h  

3rd - 6th  deliver,  install 210-510 7-17 

6 th  - 9 th  test . 510-750 18-25 

S i t e  Restoration, or 
a. Continue DOE ac t iv i t i e s ,  or 
b. Transfer responsibi l i ty  for the 

w e l l  t o  a responsible par ty  in 
accordance with state laws. 
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days and then remain a t  the  cumulative rate (40,000 BPD) f o r  nine days. A t  
Ld 

the end of . these tests the  w e l l  w i l l  be shut-in f o r  t h e  remaining nine days. 

The 24O-day test w i l l  be designed based on the  r e s u l t s  of t he  6Odsy test. 

If the  decision is made e i the r  not t o  continue DOE a c t i v i t i e s  a t  the  s i t e  

beyond the  24O-day test, o r  t o  t ransfer  respons ib i l i ty  f o r  t he  w e l l  i n t o  

commercial production, the  w e l l  sites w i l l  be abandoned. The wells w i l l  

be plugged according t o  the  regulations and permits of t he  Louisiana 

Department of Conservation. 

If a developable resource is found, addi t ional  environmental documentation 

w i l l  be prepared t o  support the decision of whether o r  not t o  continue 

atrtivitks a t t h e  si te beyond t h e  240-day test period. 

t h i s  EA only addresses the  impacts of d r i l l i n g ,  developing, and t e s t ing  

the  Sweet Lake No. 1 w e l l .  

As s ta ted  previously, 

A l l  surface f a c i l i t i e s  w i l l  be removed; a l l  refuse,  garbage, and tox ic  

materials w i l l  be cleaned from the area; and the  si tes w i l l  be returned 

t o  a condition s imi la r  t o  t h e i r  o r ig ina l  condition before the  d r i l l i n g  

program. 

1.4 Known Environmental Issues and Mitigating Measures 

The DOE has planned the  proposed ac t ion  t o  have a minimal adverse impact 

on the physical, cu l tu ra l ,  and economic environment. A summary of these 

mitigation measures is presented under Section 1.4. 
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1.4.1 The Phyeical and Biological Issues - A Summary of Adverse Impacts 
(1) -Wpgrading QT construction of roads to provide access 

to the test site will destroy vegetation and/or aquatic 

communities which constitute habitats for a vsriem of 

wildlife. 

tipd 

In some cases the vegetation removed wlll be wildlife, 

waterfowl or fish habitatr or nursing grounds. Mitigation 

measures to be used to minimize adverse impacts include use of 

existing roads so as not to impact new areas, restriction of 

upgrading avenues of access to essential activities, and limiting 

activities to seasons when wildlife or land uses would be least 

affected . 
Installation of a reinjection well will require clearing of 

space for a drill pad. The area required will be kept 

(2) 

to a minimum by using the smallest feasible drilling rig and 

facilities configuration. 

Removal of vegetation and construction activities will result 

in increased runoff, erosion, and sediment’concentratin in 

streams. D r i l l  pads and roads will be surfaced with shell where 

appropriate to retard.runoff. 

(3) 

Barriers will be installed to 

contain runoff and prevent erosion.. 

Contamhuks such as lubricants from vehicles and equipment and 

chemicals from spills and accidents will be introduced into ’the 

environment. 

amount, and duration of the spill or accident. Same species of 

fIora will not be able to tolerate these occurrences and may be 

destroyed. 

(4) 

The degree of impact will depend on the type, 

t.; 

Toxins may be picked up in the food chain and 
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passed to herbivores and carnivores. 

will be provided for construction crews and construction wastes 

will be disposed of at suitable spoil sites. 

PortabZe sanitary facilities 

Gases will be 

flared, blowout preventers will be installed, high pressure pipes 

and valves will be used, and a spill prevention control and 

counter-measure plan will be devised. 

Wildlife may be displaced by the human activity, noise, or 

accidents. However, the disturbances of wildlife will be held 

to a minimum by the installation and maintenance of safety 

equipment and plans. 

Blowouts or other accidents may introduce chemical and thermal 

pollutants into surface and groundwaters. 

preventers, high pressure pipes and valves, and a spill pre- 

vention control and comter-measure plan will be installed and 

maintained to reduce the possibility of blowouts and accidents. 

Casings will be cemented completely from the formation to the 

surface to provide greater stability to ensure sealing of aquifers. 

Leakage from around casings may contaminate aquifers with chemical 

However, blowout 

and thermal pollutants. 

high pressure pipes and valves and will seal aquifers in accepted 

federal and state manners to prevent their contamination. 

Well testing may result in land subsidence, but is considered 

Improbable. 

Air quality will be adversely affected by the introduction of 

dust, vehicular emissions, and motor emissions associated with 

the well test program. 

the drilling pads will be surfaced with boards and shell. 

But the Department of Energy will use 

To reduce adverse impacts, roads and 

Newer 
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W 

bi 

vehicles w i l l  be used which employ advanced pollution controL 

devices f o r  emissions. 

There is the poss ib i l i t y  of air  pollution i n  the vic€nity of 

the  test si te should a blowout occur. 

(10) 

The in tens i ty  of 

pollution depends on the nature and volume of the  emitted f lu ids  

and gases. The Department of Energy vf l l  attempt to  minimize 

the poss ib i l i t y  of a blowout by in s t a l l i ng  and maintaining blowout 

preventers, high pressure pipes and valves, and using weighted 

mud and high pressure mud pumps capable of inject ing mud i n t o  

the w e l l  t o  control  pressures. 

(U) Boise from machines and vehicles operating a t  the test site will 

raise the ambient noise level.  

by muffling as many machines and engines as feasibfe,  

There w i l l  be an odor associated with the release of H2S i n t o  

the atmosphere. 

This will be kept t o  a minimum 

(12) 

1.4.2 

(1) 

The Cultural fssues - A Summary of Adverse Impacts 

Some land use changes may occur as a result of the w e l l  test. 

The area used f o r  the re in jec t ion  w e l l  will  be modified from 

its present status t o  an energy related use. 

of changes wil l  be kept t o  a minimum by good planning before 

actual work begins, 

However, t he  extent 

(2) Noise from the d r i l l i n g  tes t ing  operation will a f fec t  the  use 

flers will  be ins ta l led  and maintained 

on a l l  engines and vehicles t o  min 

(3) If there should be residue l e f t  from operations or  accidents at  

the site, selected future  land uses may be limited. The chances 

of t h i s  w i l l  be minimized by removal of pollutants. 
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(4) The aes the t ic  value of an area w i l l  be reduced by the  presence 

LJ of a d r i l l i n g  operation. 

1.4.3 The Economic Issues - A Summary of Adverse Impacts 

Adverse e c o n d c  impacts w i l l  occur i f  there  should be an accident o* 8 

massive s p i l l  of some pollutants.  

may be a resul t ing land use change o r  contamination of a water supply. 

' Should e i the r  dif these events  occur, :therre 

Hawever, the Department of Energy is implementing every feas ib le  precaution 

t o  prevent such accidents from occurring. 

instal led and high pressure pipes and valves w i l l  be used. 

Blowout preventers w i l l  be 

Weighted mud 

and high pressure mud pumps capable of inject ing m d  in to  the  w e l l  w i l l  

be employed and a counter-measure plan w i l l  be used at  the test site. 

Portable sani tary f a c i l i t i e s  w i l l  be provided f o r  construction crews and 

construction wastes w i l l  be transported t o  su i tab le  disposal f a c i l i t i e s .  

U.S. Department of Energy (DOE), Analysis of Cameron Parish Geopressured 

Aquifer Phase I1 Proposal Dri l l ing and Testing Production Well, 

Sweet Lake Prospect, Contract No. ET-78-C-08-1561, Nevada Operations 

Office, 1979. 
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CHAPTER TWO - EXISTING ENVIRONMENT bd 

@.I, Introduction 

A l l  development of surface f a c i l i t i e s  and in jec t ion  w e l l s  w i l l  take place 

within .8 lan (1/2 mi) of the point of d r i l l i ng .  

t h i s  test is i n  pr iva te  ownership, but is leased t o  Magma Gulf Corporation. 

The Prime Prospect Area is centered on l a t i t ude  30001'N and longitude 93008'W. 

Uithin the Prime Prospect Area is  the community of Sweet Lake. 

large town is. Lake Charles, 23.b (14 m i )  t o  t he  northwest,while t he  nearest  

A l l  of the  land t o  be used by 

The nearest  

c i t y  is  Beaumont, 72 km (45 mi) t o  the  wes t ;  Homes and some businesses are 

i n  a l inear  settlement pa t te rn  along the two major highways, LA 27 and LA 384, 

across the Prime Prospect Area. Eowever, the overal l  character of the Prime 

Prospect Area is r u r a l ; .  most 

pasttire. ,Wetlands. (freshwater marsh) form the  southern th i rd  of the Prime 

Prospect Area. 

the  Prime Prospect Area i n  suf f ic ien t  d e t a i l  t o  permit a discussion of im- 

of the land use is rice o r  soybean f i e l d s  and 

The following sections describe the  exis t ing environment of 

pacts of the  proposed act ion on the environmentil systems. 

2; 1 . 1 Physiography - 
The Prime Prospect Area is divided i n t o  Pleistocene P r a i r i e  Terrace i n  the  

northern two-thirds and Recent coastal  wetland i n  the  southern third.  The 

Pleistocene P r a i r i e  $errace I s  a l o w  a l t i t ude ,  low r e l i e f  gently sloping 

. 

- .p la in .  Haximum elevation i n  the Prime Prospect Area is between 4 and 6 m 

(15 to  20 ft)  along a ridge trending northeast t o  southwest across the ,  

area. Harimurn r e l i e f  is along the same ridge (3 m or  10 f t )  and across- the  

stream bottoms. 

approximately -29 t o  -38 m/Y (1.5 t o  2 f t /mi)  (Zones et al., 1956). 

The Prairie Terrace slopes toward the Gulf of Mexico a t  

bi 



The surface was deposited as part of the Red River Pleistocene floodplain 

(Jones, et a1.,1956). 

the natural levee of one of these ancient channels. 

The ridge crossing the Prime Prospect Area is probably 

Because they are better 

k, 

drained, these levees have become the locations for roads and houses, 

(Fig. 

LA 384 

1-2) follows one of these levee systems. Pimple mounds characterize 

the terrace in this region of the state. The mounds are circular, 9 to 14m 

(30 to 50 ft) in diameter and . 3  to 1.5 m (1 to 5 ft) high. 

lieves they are of erosional origin because of their alignment in parallel 

rows. 

Fisk (1948) be= 

However, no studies have been made which explain all occurrences 

(Jones et al.,1954). A Pleistocene outlier forms Savane Neuville Island 

in the southeast part of the Prime Prospect A r e a .  

The Recent coastal marsh forms the northern fringe of the Chenier Plain of 

muthwest Louisiana. This chenier plain marsh is a fresh deepwater marsh with 

standing water levels of 10 to 37 cm (4 to 15 in) (O'Neil, 1949). 

along the Pleistocene shoreline by longshore currents, is from the Mississippi 

River when it flowed along the west alluvial valley wall more than 5000 years 

ago (Frazier, 1967). 

Sediment, deposited 

Sweet Lake is a naturally occurring round lake character- 

istic of the Chenier Plain. The origin of these types of lake8 is thought to 

be animal eatouts or fires; enlargement results from shore 

erosion by wind and storm generated waves. 

2.1.2 Geology 

The Sueeh Sake Prime Prospect Area is in the northcentral section of the Gulf 

of Mexico coast of the United States. The region is dominated by the Gulf 

Coast geosyncline whose axis is just seaward of the shoreline (Fig. 2-1). 

Regional strike of geologic beds is east-west and they dip as a monocline 

toward the axis of the geosyncline (Bernard and Leblanc, 1965). 
LJ 

The 
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Fig. 2-1. Gulf Coast Geosyncline: approximate 
thickness of the Cenozoic of Louisiana 
(Modified from Hardin, 1962). 



geosyncline is a huge prism of clastic sediments derived from the  north and 

northwest. 

shows the geologic column f o r  t he  Prime Prospect Area. 

The beds d i p  and thicken i n t o  the  geosyncline. Table 2-1 
w 

The Frko FormatSon iw the  geologic e n t i t y  of concern fo r  this project .  

The qrio extentls across smth toufskana from Texas t o  MiSSiSSiPPi- 

The Yppet b u n d a r y i s  the Anahuacian Marginultna Zone and the Base 

of the Prio ius the " f i r s t  occurperace of beffnzte Yicksbu%?g&an foss21sv 

@amenl lns17l. 

del tafc  s p t e q s  e e h  have built $mto the Qulf geosynclfne, 

tion dispIays an ' in te r f inger ing  df .sands, silts and clays deposited i n  

the  updip pa r t s  of t h e  deltas. 

ments and become more argi l laceous f a r the r  south. 

Fr io  formation t o  geothermal a c t i v i t y  along the  Gulf Coast is described 

i n  d e t a i l  by Bebout et al.,1976, Jones, 1968b, 1968c, 1969a, 1969b, 1970a, 

1975, Jones and Wallace, 1973, and Wallace, 1969. 

The Frio is compased of overlapping de l t a i c  and in te r -  

The forma- 

The downdip deposi ts  are n e r i t i c  environ- 

The r e l a t ion  of t h e  

Figure .2-2 is 8 log from the  center  of the  Sweet Lake Prime Prospect 

Area. The proposed test sands a r e 1 2 2  m (400 f t )  thick. Table 2-2 shows 

the  sand thickness f o r  w e l l s  i n  t he  v i c i n i t y  of the  w e l l  shown. 

shows the location of the  w e l l s  and the. subsurface f a u l t s  

pat tern across a pa r t  of the  Sweet Lake Prime Prospect Area. 

r o s i t y  of the  proposed test sands average 22 percent (Durham, 1978). 

Temperatures in t he  proposed test sand range from 151'0: (305 F) 

t o  156OC (31S°F). 

ment of 92 t o  122 m (300 t o  400 f t )  between 3050 and 3355 m (10,000 and 11,000 f t )  

and 366 &o-. 427 m (1200 t o  1400 f t )  between 3660 and 427 m (12,000 and 14,POO f t ) .  b; 

Figure 2-3 

The po- 

0 

Fault  A is downthrown t o  the  south and has a displace- 
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Table %le Gealoglc Column for: the .Sweet; Lake Prints Prospect Area 

Age Serlee 

Quaternary Recent 

Pleistocene 

Tertiary 

Pliocene 

Miocene 

Oligocene , 

Eocene 

Group/Formation 

Undifferentiated Allwlal and deltaic deposits 

The Terraces Deltaic and alluvial deposits 

Citronelle 

Fleming Interfingering deltaic sands, silts and 
clays: brackish water silts and clay 

-~ ~ 

Ca tahoula 

Chickasawhay 

Anahuac 

Masailre deltafc sands, non-arjme sfltstone 

Silty clays, lentfcular sands, sflty clays 

Transgressive marhe depositsj shales, marl6 

Frio 

Vicksburg 

Jackson 

Massgve deltaic and maruinal marfne aandb 

Sandy ehalea and lfgnitic clays 

Brackish water shales and aands and marls 

Cla2Barne. Marine clays, marle to channel sands, ltf?nPtic 
silts 

w2lcax Thick channel 8and8 and shales 
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Table 2-2. Depths to Top and Base of Prospective Sands under the 
I Sweet Lake Prime Prospect Area (Durham, 1978). 
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TOP OF PROSPECTIVE SAND 
(THOUSANDS OF FEET) 

1* !JELLS 

2-3 

Fig. 2-3. Fault map and contours of the top -rif the prospect sands 
(After Durham, >1978). 



Fault B is downthrown t o  t h e  south but is only indicated by seismic data. 

k, NO Wormation on displacement is avai lable  yet. The two small f au l t s ,  

C and D, have displacements of between 34 and 76 m (110 and 250 ft). 

2.1.3 Land Subsidence 

Land subsidence is the  r e su l t  of any one o r  a combination of three causes: tectonic  

adju$tment,'fault movement, o r  human impact. 

land subsidence a t  present due t o  two of these causes. 

general compaction of sediments is occurring a t  approximately 4 mm (16 i n )  per 

year (Holdahl and Morrison, 1974). 

paction and slippage is proceeding a t  an undetermlned rate. 

The Prime Prospect Area is undergoing 

Tectonic subsidence due t o  

Fault  movement as a r e s u l t  of d i f f e r e n t i a l  com- 

However, Durham (1978) 

records throws of 92-122 m (300-400 f t )  between 3050-3355 m (10,000-11,000 ft) and 

366-427 m (1200-1400 f t )  bekeen  3660-4270 m (12,000-14,000 f t )  i n  w e l l s  in the  

Prime Prospect A r e a  indicating movement of the fau l t s .  

subsidence i n  the P r h e  Prospect .Area from e i the r  groundwater wlthdrawal of o i l  

extraction, but the  project  w i l l  be closely monitored t o  determine the impact of flow 

tes t ing  on subsidence. 

and induced subsidence. 

There is no known man-caused 

It may be d i f f i c u l t  t o  distinguish, however, between na tura l  

2.1.4 Tectonic Activity (. 

Figure Z-4 shows the  regional tectonic  se t t i ng  around the  Sweet Lake 

Prime Prospect Area. 

CalcasiA collapse-fault system (Seglund, 1974). 

r e su l t  from the  weight and the  rapid subsidence of accumulated sediment 

causing the intrusion of salt stocks and shale d iap i r s  i n t o  the  over- 

lying sedimentary beds. 

The Prime Prospect Area is t o  the  northeast  of the 

Collapse-fault systems 

me f a u l t s  are downthrown toward t h e  center of 

-salt withdrawal arks, in t h i s  case centered j u s t  east of Calcasieu Lake 
I 

(Seglund, 1974). The' met Lake Prime Prospect Area is crossed by an u 
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Fig. 2-4. Regional tectonic  se t t ing  i n  the v i c i n i t y  of 
the S w e e t  Lake Prime Prospect Area. 
inant fau l t  pattern is the Calcasieu Collapse 
Fault System. Regional f a u l t s  trend east t o  
w e s t  through the P r i m e  Prospect Area.) (Modi- 
f i e d  from Seglund, 1974) 

(The dom- 
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east t o  west trending regional f a u l t  which is downthrown toward the  Gulf. 

Beds associated with these growth o r  

on the downthrown side.  

W 

1969; Algermissen and Perkins, 1976). 

serfbed On a scale of 0 t o  3 where Zone 0 means no damage, Zone l means 

minor damage, Zone 2 means moderate damage, and Zone 3 means major damage. 

Such a scale 5s based on h i s t o r i c a l  da ta  which considers only the in t ens i ty  

of the earthquake, not the  frequency. 

has a seismic poten t ia l  of zero (Algermissen and Perkins, 1976) even though 

there  have been two recent  earthquakes i n  Louisiana. 

an in tens i ty  VI [Miidified MERCALLI (MM) Scale] earthquake was  centered 

south of Donaldsonville a t  approximately SO0 N Latitude and 9l0 W Longitude 

o r  212 lan (132mi) east of the  Prime Prospect Area. Some brick chimneys were  

cracked o r  the tops knocked d 

of the epicenter. A second member 19, 1954 i n  

Baton Rouge, Louisian area. An i n t ens i ty  

Poten t ia l  f o r  seismic r i s k  is de- 

The SvtJet I;ake Prime Prospect Area' 

On October 19, 1930, 

r a t t l ed  windows. 

per year from 1959 t 

The Baton Rouge f 

.. --  --- I - - -  -I - 

I 

2.1.5 Soi l s  

Figure 2-5 shows the  s o i l s  of the Prime Prostmet Area. The northern two- 

-YI-IY w- - L - S  ~ a w o r ~ b ~  cuca a A s  &CCADLUC;GLAT ouAAaLwurpvs~Lru PY CIP 

ancient course of the Red River. The Crowley s o i l s  of sil t  loams with a 

s i l t y  clay subsoi l  are somewhat poorly drained. The permeability is very b-8 
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I MOREY -BEAUMONT 
ASSOCIATION 

2 BEAUMONT 

6 CROWLEY 
3 MOVATA-MOREY - CROWLEY 

ASSOCIATION 13 MOREY 

14 MOWATA 4 FRESH WATER MARSH 

F i g .  2-5. S o i l s  of the S w e e t  L a k e  P r i m e  Prospect A r e a  ( E z e r n a c k ,  
1 9 7 8 ;  SCS, 1 9 7 1 ) .  

n ~ F I  



slow and the surface runoff is slow. The M6wata clay loamare  poorly drained 

W f l a t s  or lw depressions that have a very s low permeability. 

occurs in broad and l eve l  t o  s l i g h t l y  depressed areas. 

and very slow surface runoff characterize the  s o i L  The Crowley-Horey- 

Mrwata Association is s o i l  of nearly %eve1 silt with clayey and silty 

subsoils. 

The Horey loam 

Slaw permeability 
’ 

The Crowley s o i l s  make up the low r idges across the  study 

area and the  Morey and Mowata s o i l s  make up the lower areas. 

mainder of the study area is Morey-Beaumont Association of nearly level 

clayey and s i l t y  so i l s .  

The re- 

The association is poorly drained with the 

&rep s o i l s  forming the  higher elevations and the  Beaumont soils the 
- 

lower elevations. 

- 
The Recent deposits across the southern th i rd  of t he  Prime Prospect Area 

- 
’ af the F’ret3hwater.- *Marsh-Harrts Association. 

and organic freshwater peats are a t  or near sea level. 

So i l s  composed of minerals 

The area is flooded 

I most of the time except here  dyked and pumped, 

The general characteri&ics of the  soils of. the &line Prospect Area ate shown 

Table 2-3. The Soil Conservati 

terms which appear in the  table. . Permeabflity is the  qua l i ty  of the 

s o t l  horizozi t h a t  

or a lka l in i ty  of expressed in pH values, The descr ipt ive 

ter or air to move through it. The acidity 

LJ 

terms h this pE column are: 

Extremely acid ‘ .  below 4.5 

Very strongly acid 4.S to 5.0 

Strongly acid 5 .1 . to  5.5 
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T&Ie 2-3. Chatacte-tica of. the W i l e  in the Sweet Lake Prime Prospect Area. 
S u i t a b i l i t y  S u i t a b i l i t y  fer 

neod for ?and Buildinn. and z Runoff !!.urd P r m a b l l i t y  pll balsunt War Reamoir A r m  Reeds . Soil Dereriptlom 

Very Slav S t r m l y  Crop land, rice Sl ight  
Crwley rilt loam to. ?rime 6 1 w  nos. to aoybrana 

r l i n h t l y  
a i l t y  c lay  loem 

acid 

hiM Slav Rau 6 l a  %ray randy rilt 
lo.. 

Beauoot  c lay  

Severe - wetM*Sm 
a h r i n k - m l l ,  1w 
a t r m g t h  

Severe a h r i n k - m l l ,  - w t n a a r ,  la 

a t r m g t h  

Severe - wt 

Lar vary rlav Stron8ly Crop land and Sl ight  ?rime . Slav w i d  pantura 
area. 
flosd * 

nooded Vary aware Uildly Vi ld l i fa  
a lka l ine  

Narria (drr imd) 
c l a y  

Nigh Very alar  Mildly ?**run, Sl ight  
rllmline crop land 

Slav 
pDtmti.1 

Severe - high rhrink 
mll 

Seven flood ahrlst - high 

DIfialtiama of arm of LfmiutiaM: 

s l i g h t  - Tba limicatloa l a  not aarioua and ir  e a a i l y  to la ra t rd  or o m e m .  

Wnrtr - Tha l fmi ta t loa  n o d m  t o  be reeocnicd, but lt can be tolaratd w o m c ~ . .  

Sevnr - Tba ltmttatiea emmot be a a a i l y  to le ra tad  or l a  d i f f l c r l t  bt comtly to marcam. 

V m  Sovrro - Tha Iimitatim i a  w r r r t r i c t i v r  tht the rtrtad uae ir general ly  impractlcrl. 

Sourer: (CI, 1911, Iliasmack, 1911 
\ 

. .  
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b, 

/ 

Medium acid 

Sl ight ly  acid . 

5.6 t o  6.0 . 

6.1 t o  6.5 

Neutral 6.6 t o  7.3 

Hildly a lka l ine  7.4 t o  7.8 

Moderately a lka l ine  7.9 t o  8.4 

\ Strongly a lka l ine  8.5 t o  9.0 

Very strongly a lka l ine  9.1 and higher 

The shrink-swell po ten t ia l  is the  relative volume t o  be expected of s o l 1  

material which changes in moisture content; that I s ,  the  extent  t o  which 

the s o i l  shrinks as tt d r i e s  o r  svellswhen i t . ge t s  wet; Amount and kind 

of clay a f f ec t s  the ,ex ten t  of swelling and shrinking. 

2.1.6 Prime and Unique Farmland 

The Soil Conservation Service (Ezernack, 1978) has determined that t h e  

following s o i l s  are Prime Farmland in t h e  Prime Prospect Area: 

Crowley silt loams t o  s i l t y  c lay loam ' 

sfit 

Horey sandy silt loam . 
Beaumont  c lay  

Crowley - Horey - Mawata Asso'ciation 

Marey - Beaumont Association 

. 

These s o l l s  comprise approximately 66.percent of t he  Prime.Prospect Area, 

I2 percent of Cameron Parish,' and 1 percent of b l c a s l e u  Parish. The vel1 

sites and facilities w i l l  requi te  2 percent of a square me. mere are 

461 sq km (178 sq mi) of Prime Farmland in Cameron Parish and 1 U 4  sq ha 

(438 sq m i )  of these Associations In Calcasieu Parish.. 
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2.2 Hydrology and Water Use 

2; 2.1 Groundwater 

2.2.1.1 Occurrence 

Under the  Prime Prospect &%fresh  groundwater occurs only in t h e  Chicot 

aquifer, the  pr incipal  source of groundwater f o r  southwestern Louisiana. 

. 

The Chicot aquifer is a gulfward dipping and thickening wedge of Pleistocene 

clays, sands, and gravels which extends i n t o  Texas t o  the  w e s t  and t o  the  

-- 

Atchafalaya Basin t o  the east. 

i n f i l t r a t i o n  i n  the  outcrop area 48 t o  68 km (30 t o  40 m i )  north of t he  

prospect. 

Recharge occurs from rainfall and stream 

Southward from t h e  outcrop area, the  aquifer is overlain by 

fine-grained sediments and Recent age silts and clays of the  coas ta l  

marsh. This r e l a t ive ly  impermeable cover creates a r t e s i an  conditions in  ;: 

the aquifer, Le., w e l l s  completed in the Chicot aquifer have water levels 

that rise above the  top of the  aquifer and i n  some cases rise above the  

land surface. 

Extensive clay beds separate the massive sand and gravel beds 

of the aquifer i n to  three main u n i t s  named on the bsis of t h e i r  depth 

of occurrence i n  the  Lake Charles industr ia l 'area.  

the "200 foot" sand, the  "SO0 foot" sand, and the "700 foot" sand (Jones, 

Turcan and Skibitzke, 1954). 

permitting the  sands t o  be hydraulically interconnected. 

These are 

In same areas t h e  clay separation i s  mfssing, 

Before development of the  Chicot aquifer f o r  municipal, . iudustrial ,  

and agricul tural  purposes in southwestern Louisiana, groundwater 

hvels were above.land surface and the  na tura l  groundwater f law 

direction was  from the  outcrop area coastward. The saltwater o r ig ina l ly  

2-16 



deposited with the Chicot sands was flushed southward and rep1 

bi freshwater. (less then 250 is present in the "200-foot" 

and "500-foot" sands in th 

244 m (800 ft) (Fig:.  2-6). 

(1 to 3 ppt) dissolved solids] extends to between 305 and 336'm (1000 and 1100 ft) 

spect Area to a depth 

Slightiy saline water [ rbOO to 

7.' 

below the surface (Winslow, Hillier fircan, 1968). The position of 

the freshwater/saltwater interfqce varies among individual sand units 

but generally the position is increasingly northward with increasing 

aquifer depth. Thus, the interface is south of the Prime Prospect Area 
0 

in the "200-foot" sand (Fig. 2-6) In the "500-foot" sand the toe 

of the saltwater wedge extends a few kilometers north, although the upper 

portion of the sand yields freshwater 

in the "7OO-foot" sand 1s several kilometers north of the Prime Prospect 

(Figure 2-7). And the interface 

this sand at the Prime Prospect Area 

municipal use .in the 

ed in the Chicot aquifer) of -38 m/km 

1967) the groundwater 

flow rate I s  computed .to be 28 m per. year (92 ftper year). 
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ALTITUDE OF BASE OF FRESH GROUNDWATER 
CONTOUR INTERVAL 100 FEET. (IfiiWER - -  et a l . ,  1967) .  

(250 ppm Cl') ***- 
**** 

**** 

Fig. 2-6. Groundwater d is tr ibut ion under the Prime Prospect A r e a .  



EXPLANATION * 

ISOCHLORS 
SHOW CHLORIDE CONCENTRATION. 

IN PARTS PER MILLION, ON 
W O W  ( 8 )  AND ON TOP(T) 
OF SAND 

SALT-WATER UONlroR W E U  
AND NUHBER 

Q 6 Miks RlbM 

Fig. 2-8, Freshwater / saltwater interface in the "700-foot" 
1967) , 

EX P U N  AT1 ON 

tSoCwLORS 

* SHOW CHLORIDE CONCENTRATIQN. 
IN PARTS PER WIUION, ON 
BOTTOY ( 8 )  AND ON TOP ( T ) 
OF SAND 

Cu-767 

SALT-WATER MONITOR WELL 
AND NUMBER 

sand (Harder et al . ,  
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Records of water leve ls  from observation w e l l s  in  t h e  area maintained by 

the  USGS are given i n  Table 2-4. 

-2.2.1.2 Quantity 

In the  Prime Prospect Area f resh  groundmter I s  present t o  244 m (800 ft) ... 

I 

Water levels  are currently 12 t o  18ap(40 t o  6 0 f t ) b e l m  the  surface in 

the  Chicot aquifer i n  the  Prime Prospect Area (La. Dept. Public Works, 1975). b: 
I 

below the surface. 

2,OOOgpm) (Rollo, 1960). Although groundwater is abundant, pumpage has 

resulted i n  water l eve l  declines i n  t h e  Chicot aquifer of more than 31 m 

( loof t )  i n  the  pumping center a t  Lake Charles. 

determined that the  weighted average water leve l  decl ine f o r  t he  Chicot 

aquifer in southwestern Louisiana for the period 1944-1965 was only 6.7m 

(22.ft)wittfr a n  average annual withdrawal rate of 927 b i l l i o n  liters (245 

Wells yield as much as 63 l/sec and -X2G &/sec (1000 and 

Harder ee al., 1967, 

b i l l i on  gallons). They concluded that groundwater use could be increased 

without accessive water l eve l  declines. 

2.2.1.3 Quality 

North of the freshwater /saltwater 

the Chicot aquifer,  the f resh  water is predominantly of t he  sodium-calcium- 

bicarbonate type (Harder et al.,  1987). 

from observation w e l l s  i n  Cameron and Calcasieu Paribhes in the  Prime Prospect 

kea are included in Table 2-5. 

interfaces  i n  the  various sands of 

Representative water analyses 

Hardek et al. l i s t e d  the  followlug 

concentrations as typical  of the  Chicot aquifer: Si02 = 4Oppm; HC03 = 175-225ppm; 

C03 ' 0 ;  C 1  = 45ppm; dissolved so l ids  - i30-280ppm; hardness (Ca + %) = 100-15Opp; .. 
pE 7.4. 
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Tabla 2-5. Selected Chemical Analyses of Groundwater in the Sweet Lake Prime Prospect Area.* 

El 

F t  

rl m m fa u 

aJ 
u 
cd cec 
r( 
3 
v) 

Screen 
Depth Well No. Date 

CAMERON PARISR 

"500-foot" Sand 

Cn-88-L 2-10-64 242-245 m .Or 5;2 26 396 3.1 297 
(794-804 f t ) ! -- -I -- - -- - I( I* 

l130 . 
N 
I 
N 
N 

0 520 

-0 540 

- 170 

120 

10-3 -71 

Cn-88-U 0. 

. .  
0- 

301 

10-01-64 200-203 m - -0 -0 - 0. 

(656-666 f t )  - . 
u -0 -0 -- 19 tt 3-1 9-7 4 

"700-f 00 t " Sand 

2-1 1-64 291 m 1.4 3.4 35 865 
(953 ft) 

CALCASIEU PARISH 

"500-foot" Sand 

N 

- 160 

0 1270 2400 Cn-88-A 

cu-549 . -0 34 - .  
(750 ft) 

*Additional chemical analyses for these w e l l s  and other w e l l s  are on f i l e  at  the 
USGS Branch i n  Baton Rouge, Louisiana.. 
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W e l l s  shown in Figure' 2-6 are l i s t e d  by'ute and completion depth in 

Table 2-6. However, because t h i s  data  vas collected by the  USGS as 

ear ly as 1943, i t  I s  l i ke ly  tha t  many of these wells are no longer in 

use. Today, the  principal groundwater, use in t he  Prime Prospect &ea 

is ru ra l  domestic supply as most of t h e  irrigation water is supplied by 

surface canals traversing the  area, As 

area is served by a sing1 l e ted  within 153 m (500 f t )  

of the surface in the  "200-foot" sand. Where houses are closely spaced, 

me w e l l  may serve two houses. 

number of w e l l s  in the  Prime Prospect Area are aham in Figure 2-6. 

The.principa1 residences and estimated 

- .  

t i t y ,  and quality of rface water in the  Prime 
- *  " 

The occurrence, 

Prospect area is closely ,related t o  both physical and cu l tu ra l  

features of the landscape. 

h d  surface, creating the  regime of streams, 

morphic fac tors  determine the expected 

water ac t iv i ty ,  establishing predictable hydrologic responses in a 

natural set t ing.  

Excess prec ip t ta t ion  runs off over the 

Uimtic and geo- 

e apd character of surface 

I - .  

Surf ace flow 5n the  Lodsiana" coastal  

only becuase 'of the co@lex nature 

also because f an equally complex 

levees, weir s p o i l  deposits, and the r  cont ro l  s t ruc tures  in t e rac t  

with; natural. 

* .  

' I  r- 

Pae&stocene "upland" surf aces 



Table '2-6. Water Wells Recorded d t h  the USGS i n  the  Prime Prospect A r e a  

Well No. Depth Depth 
(Meters) (Feet) 

cu-549 110 360 

N 
I 
N * 

Cn-30 
Cn-21 
Cn-22 
Cn-27 
Cn-88 

Cn-1 0 
Cn-15 

.- 
1'1 7 
118 
I49 

200-291 

115 
126 

Source: Jones et al., 1954. 

- 
383 
388 
490 

656-953 

c 

376 
411 

Use Date of Record 

I r r iga t ion  1946 

I r r iga t ion  1949 
I r r iga t ion  1943 
I r r iga t ion  1946 
I r r iga t ion  1947 
USGS observations ' 1964 

0 I r r iga t ion  1950 
Indue tr ial 1945 

Aquifer 

"500-f oo t '' sand 

0 -  

"200-f oot" sand 
"200-f oot" sand - -  
"200-f oot" sand 
"200-f oot" sand 

C '  



and 2x1 the wetlands areas t o  produce a disttnctive set of regional 

hydrologic processes and responses, 

ing surface vater charac te r i s t ics  of stream regime, water qual i ty ,  and 

water resources development as they p e r t a h  t o  the proposed ac t ion  in 

the  Sweet Lake Prime Prospect Area. 

ThSs section describes the resul t -  

2.2.2.1 General Basin Hydrology 

me -Prime Prospect Area is located in the  Calcasieu River Basin,  a drainage 

area about 10,632 Tau2 (4105 mi2) u'hfch encompasses both Pleistocene 

and Recent surface emrSronments @L Stream Control Comm., 1978). 

Flatness of tertah and the ubtquttorzs canals of theslower p a r t  of 

the Bash arormd tbe Prime Prospect A r e a  assure snich cross-basin 

t ransfer  of surface water, 

for most of the Prime Prospec 

Area $e generally north t o  south in repponse t o  a southerly surface slope. 

Therefore drainage fs sluggish as both confined [channel) and uncon- 

fined <sheet) flow. Additionally, the presence of the  Chenier r idges 

' 

an  indeterminate drainage pa t te rn  

, . Surface drainage through the  Prime Prospect 

tfte m u t h e m  p a r t  of the  basin disrupt the north-south flow. The 

ridges generally p a r a l l e l  the  coast  in an east-west orientation, 

Detatls of ffie surface d 

Shown in Figure 2-90 .On t he  Pleistocene surface, transportation systems 

rime Prospect Area are 

and i r r i g a t i o n  canals dominate the exis t ing  natural stream network 

t o  the extent that l i t t le uncontrolled surface f low can be detected. 

The prol i fe ra t ion  of roadbeds, diked f ie lds , ' caha l i ted  streams, 

and dftches, and 0 t h  

runoff from the  terrace t o  the w&tlands. 

. .  
d e  hydroldgic features control overland 
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PLEISTOCENE-RECENT CONTACT . 

DIRECTION OF WATER MOVEMENT 

'4~ MAJOR CANAL, IMPOUNDMENT, LAKE 

I 
0 d2 km 

STREAM, IRRIGATION CANAL, SMALL ACCESS CANAL 

Fig. 2-9. Generalized surface water movement i n  the Prime 
Prospect Area. 
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D r a w g e  dtvtdes  jm the Prime Prospect Area, such as La. Highway 27 on the  east: 

tend t o  c o n f b e  and d i r e e t  surface drainage t o  some 

* extent, hut  a l l  restrtcting features  are breached one or more ' 

Seasonal use d i c t a t e s  the d i rec t ion  of flow in 6tre8mS or canals. 

i r r fga t ion  canals as w e l l  as the mount of surface water pumped and . 

stored in canals, dtked f ie lds ,  and other  impoundments. Notwithstand- 

' tkcre al teratgons,  the general dratnage pa t te rns  are indicated 

* .  

by arrovs in P 

Surface drainage in the wetlands is regulated by the combined e f f ec t s  

of nmoff from the upland surfaces, t i d a l  osc i l la t ions ,  and weather 

events. 

causing b l a n d  flow and flooding of the wetlands. .Northerly wbds  

have the opposite e f f ec t ,  a t  tihes almost emptying the marshes. 

Southerly wlnds p i l e  Gulf waters up against  the coas t l ine  . 

Drainage p a t t e k ,  wate 

hydrologically connected streams snd canale are thus caused t o  . 

I 

f luctuate  on an baurly or l l y  basts.  Furthermore, the GnIW has . , , 
~ 

~ crosscut the na tu ra l  drainage pa t te rn  Ln the squthern pa r t  of the 
I 

study area, formfng tercep t for all southward-f l d n g  runoff . I i  . 
Water levels and d t t ec t ion  of water movement b the G I W  are con- 

t rol led,  but are algo subject t o  , (  frequent f luctuat ions,  

. Excessive ra fnfa l l ,  rtver floodtng? and t rop ica l  cyclones which e leva te  

. .  . .  . .  ~. '. 
. Excessive ra fnfa l l ,  rtver floodtng? and t rop ica l  cyclones which e leva te  



dangerous p a r t  of the  natural emrtromnent of the  Prime Prospect Areao he- 

c$pftatfon i n  excess of 760-890 mm (30 - 35 2d is not unusual 

d u r b g  the duratron of these storms, and the  probabilfty of hurricane- 

force s toma in any year is about 7 - 8% tn the Prime Prospect A r e a  

(USACE, 1976). . 

2.2.2.2 Physical Characteristics: -of Area Hydrology 

A hydrograph of nearby Calcasreu River can be used t o  i l l u s t r a t e  the 

antfctpated reghe of stream flow in the geoaraphic regfon of tFwPrime 

Prospect Area (Fig. 340) .  
are, on the average, hfghest 2n the  ‘spring and lowest i n  f a l l .  

discharge f o r  the stre- is high (71 m3/s; 2493 cfs ) ,  but the range of 

discharge (1393 m3/s; 49,200 c f s  t o  6 m3/s; 195 cfs )  more c lear ly  points 

out the nature of surface flow i n  the bash. 

dgscharges f.n the f igure a l so  shows the  hfghlp var iab le  regime of 

The data  show :that stream Sa t he  Prime region 
Average 

The list of mean yearly 

streams in this region owhg t o  yearly clfmatic var2abili ty.  

r a i n f a l l  can cause spectacular rises i n  streams and consequent localized 

flooding tbroughout the study area, whereas periods of drought can cause 

extremely l o w  flows h streams and low water l&els 2n marshes. 

Heavy 

Average annual. runoff is -esth@ted at 1.2-1.3 h3/h 2 (989-1032 A-F/rmi 2 ) 

(Muller, 1975). 

and land use i n  the Prime Prospect Area. 

tseshown i n  Table 2-7 and would generally apply t o  t h i s  area. 

Runoff-.characteristics are governed by s o i l  type,- vegetation, 

Average runoff from various land uses 

The s o i l  type, 

vegetatiun, and land use sections of t h i s  assessment explain the  d i s t r i k t i o n  

and relative importance t o  gurface runoff of these differences i n  the  

Prime’ Proppect Area., **  



CALCASILU RXVER WEAR KINDER 

AREA - 4403 h2 (1700 B i  
2 

125 

100 
.. % 
0 

Y 

p 75 

3 c 

E 

P 

. 1 ;  

25 

- 0  

1965-10 
W. DISCHARGE - 1393 m3/s (49,200 cfr) 

MIR. DXSCHARCE - 6 m3/s  (195 cf.1 

1951 3 1 A  
MONTHLY AVC. * 1952 S.? * 

DISCHARCI - 1965-1910 1953 129.3 

19% (1.6 
195) 13.1 

AVC. DISCHARGE ( I I ~ ~ I ~ )  1956 4l.b 
1941-1970 

1957 59.b 

1966 70.1 
1967 55.1 

io61 $0.) 

1969 56.0 

1965 38.3 

I I I I I I I I I I I I 
O I D J ~ I I A N J J A I  

Fig. 2-10. Mean monthly discharge, 1965-1970, and mean yearly discharge, 
selected years, Calcasieu River near Kinder, Loulsiana (USGS,. 
1966-1971) 
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Table 2-7. Runoff a8 a Percent of Prec ip i ta t ion  on Various Surfaces tj 

Surf ace % RUNOFF 

Urban r e s tden t i a l  
s ing le  houses 30 
garden apartments . so 
asphalt  or  concrete pavement 85-100 

Forested areas (depending on s o f l  type) 5-20 
P a r k ,  farmland, pasture  5-30 

Source: Linsley and Franzini, 1972 

Elevation 

1 rn 

creates a s igni f icant  flood hazard f o r  much of the  area; the  exact 

flooding p o t m t d a l  16 i l l u s t r a t e d  i n  Figure 2-11. 

ia the Prime Prospect Area ranges from less than 

(3 f t )  t o  over 4 m (15 f t ) .  This r e l a t ive ly  low elevation 

2.2.2.3 Water Quality Characteristics 

The Calcasieu River Basin has a h is tory  of water qua l i ty  probiems. 

of the th2rteen segments within the b a s h  have been declared "water 

qualzty l h s t e d " ,  p r b a r i l y  f o r  oxygen depletron, Fdgh bacter ia  counts, 

taste, and odor (La, Stream Control Camm., 1978). Concentrations of 

industry and population along the Calcasieu River and its t r i b u t a r i e s  

are the main problems fn the basin. 

the southeastern portfon of the  b a s h ,  the maln water quality probl-s 

are pesticides' loading and saltwater . in t rus ion  . (USACE, 1976) . 
These problems are re la ted  t o  withdrawal of surface waters and extensive 

S i x  

Around the Prime Prospect Area, i n  

management of surface waters f o r  agr icu l ture  and transportation. L0.f 
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::{ 2 :::*: ABOVE 100-YEAR FLOOD STAGE, BELOW PROJECT FLOOD STAGE 

- - -3. BELOW FLOOD STAGE OF 100-YEAR FLOOD - - 
Fig. 2-11. The 100-year and 500-year floodplains in the Prime 

Prospect Area (Pyburn and Odum, 1970). 
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' U  Saltnity condit2ons $n the lower part of the basin are some of the 

hportant emr$'ronmental factors affectfng distrzbution of plants ant 

animals and water use for agricultural purposes. Vegetation and did- 

life resources and ~ 2 1 s  adjust to a range of water qualfty conditions 

produced by fluctuating salinities and water levels, 

show the average dfstribution of surface salinities in the Louisiana 

coastal tone. 

Area range between 0.5 and 4.0 ppt (parts per thousand) in the open 

marshes. The area is considered a freshwater habitat (USACE, 1974). 

Seasonal saltwater intrusion has resulted in salinities up to 3.4 ppt 

in the irrigation canal south of the Sweet Lake pump (Coody, 1878). 

Figure 2-12 

On the average, surface salinities in the Prime Prospect 

This condition results from seasonal low water levels, heavy pumping 

for irrigation, and improper regulation of the Calcasieu locks on 

the GIWW (Coody, 1978). 

Table 2-8 summarizes available information on water quality, and Table 

2-9 summarizes available water quality criteria for stream segments in 

the vicfnity of the Prime Prospect Area. Location of the water quality 

sampling sites and the stream segments may be found in Figure 2-13. 

Comparison of the water. qualsty standards (Table 2-9) and observed 

water quality data (Table 2-81 tndicates that most water quality 

standards were violated during the periods of observation. 

data are assumed to be representative of regfonal water quality, it 

is evident that surface waters around the Prime Prospect .Area are often below 

If these 

acceptable standards, More site-specific data are needed in order to 

document that assumption, however. 
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Table 2-IU summarizes and compares levels of pesticide concentrations 

measured in the GIWW at skte #6 (Fig. 2-13] with EPA recommended 

criteria W A ,  1976). 

respective crfteria are shown. .The sources of these pesticides are 

Only those parameters in violation of their 

the agricultural fields in the area. 

$n the area without locks to prevent lateral flow of water, allowing 

drainage from the fields to enter the canal. 

The GIWW crosses numerous streams 

Table 2-8. Water Quality Data. (Ranges of Values in mg/l) 

c 
I 

Parameter Sampling Stations* 

1 2 3 4 5 
(1975-77) ** (1976-77) (1975-77) (1976-77) (1976-77) 

TDS 48-5558 
CI 4-2770 
so4 0-385 
DO 2.7-9.1 
pH (units) 3. 9-7.5 

Conductivity 
( micro-ohms) - 

Temperature (Oc] 8-30.5 

- - c - 
8.6-6600 - 5600-15,000 14-1000 
4-890 - 750-3600 0 

3.7710.8 3.0-7.0 6.6-12 .8 
6.2-7.8 6.6-8.8 6.7-0.4 
10-24 9 0 5-34 8-26 6-31 . 5 

- - 

58-18,800 - 1890-40,200 9 

* See Figure 2-13 for locations ** 
*** One-time sample 

Observations during water years 1975, 1976, 1977 

Source: U.S.G.S., 1976-77; La. Stream Control C m . ,  1978; USACE, 1976. 

6** 
(2Mar77) 

- 
9 - 

8.52 
7.3 
21.0 

195 
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U T a b l e  2-9. Water Quality Standards (Selected Paramwer) and Water Use Designations 
(Selected Stream Segments). 

Calcasieu R. 
(Headwaters to 
Lake Charles) A B C  

English Bayou 
(Headwaters to 
Calcasieu R. ) A B C  

Calcasieu R. 
(Lake Charles to 
Efoss Lake-tidal) A B C 

Calcasieu R. 
(Hoss Lake to Gulf 
ofMexico-tidal) A B C 

Lacassine Bayou 
(Headwaters to 
Mermentau R,) A B C  

GIGW 
(Calcasieu Lock 
to Vermilion Lock) B C 

Mermentau R. 
CGrand Lake to 
GClf of Hex.- 
tidal) A B C  - 

* A= Primary contact recreation 
B= Secondary contact recreation 

62 35 5.0 6.0-8.5 225 32 

250 75 5.0 6.0-8.5 300 32 

N/A N/A 4.0 6.0-8.5 N/A 35 

N/A 4.0 6.0-8.5 N/A 35 

90 30 5.0 6.0-8.5 260 32 

250 75 500 . 32 5.0 - 6.0-8.5 

N/A N/A 4 .o 6.5-9 .O N/A 35 

C= Propagation of fish and wildlife 
D= Domestic raw water supply 

** Chemfcal parameters and temperature= max. values 
Dissolved oxygen= min. values 

Gaurce: La. Stream Control Commission, 1978 

W 
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Fig. 2-13. Location of surface water quality sampling sites (Table 2-8) and 
water use designation stream segments (Table 2-9) (LouisianaStream 
Control Commission, 1978). 
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Table 2-10. Comparison of Pesticide Concentrations in the GIWW with &PA 
Maximum Recommended Concentrations. 

PestZcide Recommended MAX ($g/l) Observed Concentration (&l) 

Lindane 
Heptachlor 
Chlordane 
DZcldrin , 

DDT 
DDD 

0.02 
0.01 
0.04 
0 . 005 
0 . 002 
0.006 

1 

0 . 055 
0.029 
0.830 
0.190 
0.031 
0 . 0095 

Source: USACE, 1976 



2.2.2.4 Water Resource Development 

NO known municipal or domestic w a t e r  supply is taken from surface water sources 

in the  .Prime Prqspect Area, but most stream segments are c l a s s i f i ed  as su i t -  

ab le  f o r  "primary" and "secondary contact recreation" and f o r  "propaga- 

t ion  of f i s h  and wildl i fe"  (Table 2-9). Extensive surface water 

management practfces  are conducted for rice i r r iga t ion ,  l ivestock 

ranching, navigation, drainage, flood control, and saltwater in t rus ion  

problems. 

Specific lists of municipal and indus t r i a l  users,  amounts of surface 

water used fo r  i r r iga t ion ,  and point sources of municipal and indus t r i a l  

discharges are avai lable  f o r  the region around the  Prime Prospect Area 

(Engineer Agency f o r  Resources Inventories, 1973; Office of Water 

planning and Standards, 1974). 

CFig.-' 

t ion  purposes. 

have been desj.gnated i n  or near the pro jec t  site (La. Wildl i fe  and 

I n  the  Prime Prospect Area 

2-9) there are no l i s t e d  users o r  discharges except f o r  i r r iga -  

No wild, na tura l  and scenic, o r  recrea t iona l  waterways 

Fisherses Comm. , 1976) . 

The main sources of surface water i r r i g a t i o n  used kr t he  Prime Prospect &eta 

come from water bodies t o  t h e  south: Sweet Lake, Willow Lake, and GIWW. The 

water is pumped northward i n t o  the  area from Sweet Lake via a navigation canal 

by a'major pumping system located at the  community of Sweet Lake (Pig. 2-9). 

TWO pumps a t  t h i s  site pump 45,000 gpm each f o r  24 hours a day for 4 months 

(April through July) during the  rice i r r i g a t i o n  season (Cody, 1978). The 

&mmtau and Calcasieu Rivers a l s o  Supply addi t ional  i r r i g a t i o n  waters to  

fields b the upper portions of t he  Prime Prospect Area ( h p , .  1978). 
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2.3 

The Prime Prospect Area is located in southwestern Louisiana (Fig. 2-14). 

On a regional bas i s  the  area consists of two major natural  ecosystems: 

Flora and Fauna of the Prime Prospect A r e a  

the  

prairie (located on the  Prairie o r  Pleistocene Terrace) and wetlands (lo- 

cated on the  Chenier Plain) (Fig. 2-14). The b io ta  of the P r a i r i e  Terrace 

is mostly terrestrial with an associated aquatic system (canals and natural  

waterways). 

The proposed site i s  on t he  p r a i r i e  and not on t he  wetland. 

Most of the  wetlands arecomposed of marsh and open water. 

Both the  p r a i r i e  and wetlands have been subjected t o  man-made and patural  

events t ha t  have great ly  a l te red  the  composition and dis t r ibu t ion  of vege- 

ta t ion.  

during t h e  late 19th century'and e a r l y  20th century, destroying the  nat ive 

p r a i r i e  and subs t i tu t ing  grazed pastures and grain crops (Brown, 1972; 

Bauman at a&, 1979). 

today western Louisiana provides most of t he  rice produced in  she United S ta tes  

). 3y the mid 20th century, some former 

Agricultural  enterprises grea t ly  expanded into western Louisiana 

The p r a i r i e  w a s  idea l ly  sui ted t o  rice production and 
0 

rice f i e l d s  in this area were being planted i n  soybeans. 

duction did not  decrease because new rice f i e l d s  were constructed i n  the  wet -  

lands south o f - t h e  p r a i r i e  region (gauman s e,, 1978). 

and unsuccessfulagticultural reclamation projects  in the  coas ta l  wetlands 

have a l t e r ed  he native vegetation. In the  successful attempts, t he  drained 

wetlands sup rt agricul ture  or pasture while t he  &successful attempts have 

led t o  replac f drained marshes by open w a t e r  bodies. It should be 

noted that the  sq lake, southwest of t h e  community of Sweet Lake,is not 

an unsuccessful marsh reclamation project but a former b r b e  disposal p i t  

@ld S a l t  Water Pi$) constructed by Pure O i l  in t he  1930's (Racco, 1978). 

However,  rice pro- 

Both successful 

* 

It 
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1 

was abandoqed in t he  1960's and today water leve ls ' in  the  lake a+erage U 

about 43.2 &n (18 in) deep. Some submerged freshqater aquat ics  qw 9 
the  lake but hyacinth and alligatorweed mats have not become eswblighed 

because of the periodic inf lux  of s l i gh t ly  brackish water (up t o  3.4 Ppt) 

The p ra i r i e  and wetland habi ta ts  support a var ie ty  of faunal species 

(Appendix B, Tables 1-4) some of wwch are among Cameron Parish's more impor- 

tan t  resources. It supports a dense nu t r i a  (Myocastor coypus).poptplat+n, 

the most important furbearing animal in Louisiana (the leading f u r  producing 

state i n  the U.S.) ( O ' N e i l  and Linscombe, 1977). The offshore menbdep * .  

shrimp f isher ies  of Cameron Parish are important components of Louiq ina ' s  

f i s h  industry, a l so  the ' l a rges t  of any state in t h i s  country. 

Another of the  unique faunal features  of Cameron Parish is its b i rd  Fife.  

This parish,  and the e n t i r e  state, l i e  a t  the  bottom of the  great  Miss;tssi~pi 

Valley Migratory flyway. 

species brings incredible  number$ of b i rds  in to  the state (Lowery, 1974b). 

Cameron Parish receives a high percentage of these individuals as Is evidenced 

by its being the  spring meeting place fo r  the Louisiana Ornithologdcal Society, 

its baving one of the  highest national Audubon Christmas Bird Counts, and the  

The spring and f a l l  mass movement 'of norfhern n e s t h g  

.highelst number of waterfowl harvested annually. 

The Sabine National Wildlife Refuge Christmas Bird Count is perenn$dly a 

leader i n  the number of species seen, 

representiug 171 species were t a l l i e d  during the count (Newman, 1977). 

most of these species winter i n  south 'Lauisiana, a much la rger  number of trans- 

gulf migrants pass through the  par i sh  each f a l l  and spring. 

On 18 December 1977, about $6,787 birds 

4 J  Uthough 
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L, Of part icular  recreat ional  and economic importance are the vast numbers 

cks and geese that winter i n  Cameron Parish. Host of the dabbling ducks 

and geese rest and preen in coastalmarshes and feed in rice and soybean 

f i e lds  t o  the north (Brown, 1978). 

fowl are & extremely important resource. 

hunters t o  annually harvest an average of 172,702 ducks and 36,978 geese be- 

tween 1961 and 1970. 

annually harvests more ducks or more geese (Carney et  al., 1975). 

duck stamp sales in Cameron Parish are ra ther  low, Calcasieu Parish (direct ly  

north of Cameron Parish) sold 11,556 waterfowl stamps during the 197576 f i s c a l  

year, the s i x t h  highest of any parish or county i n  the  United S ta t e s  (Carney 

The high concentrations of wintering water- 

This resource allowed Cameron Parish 

Only one other county or parish i n  the United States  

Although 

1978). Because Calcasieu Parish has a r e l a t ive ly  low waterfowl har- 

V e s t ,  i t  might be assumed tha t  many of the  Cameron Parish hunters come from 

other parishes or states and buy t h e i r  waterfowl stamp i n  the  more populated 

Calcasieu Parish. 

Major vegetation systems within the Prime Prospect Area are re la ted  t o  man's 

agricul tural  pract ices  and na tura l  or man-inf luenced water regimes (Pig. -2-15) 

The most extensive one (covering approximately two thirds of the site) is the  

agricul tural  ecosystem (predaminantly rice, soybeans and improved pasture) 

which replaced former p r a i r i e  grasslands (on the Prairie Terrace) and some of 

the preexisting marshlands (on reclaimed Cheder  Plain marshlands). A smaller 

wetlands ecosystem consis ts  of f reshwater .  lakes, marsh ponds, and marsh vege- 

tation covering approximately one th i rd  of the southern portion of t h e  Prime 

Prospect Area. 

s a l i n i t y  is less than 1.5 ppt even though the range may go from 0 t o  4.0 ppt  

(USCE, 1976) (Pig. 2-15). 

This is c l a s s i f i ed  as a freshwater marsh because the  average 
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PLEISTOCENE - RECENT 
f l  CONTACT 

2 FRESH WATER 

3 AGXT CULTUILRL VEGETATION 

0.5 ppt SALINITY READING 
(CHABRECK, 1972) 11111111111111 

Fig. 2-15. Major vegetation ecosystems of the Prime Prospect Area. 
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2.3.1 Terrestrial f l o r a  and fauna 

E i s t o r i q l l y ,  the p r a i r i e  vegetation consisted of grasses, sedges, herbs, 

and a few trees on the  flanking benches of streams and on the  floodplains 

(Penfound, 1944; Brown, 1972; Jones g& a& , 1954; St. Amant, 1959; .USDA, 

S.C.S., 1971; 1969, Wackerman, 1929). More recently,  most of t h i s  region 

has been changed f o r  agr icu l tura l  use and is neatly segmented by man-made 

networks of i r r i g a t i o n  canals tha t  have obl i te ra ted . the  few pre-existing 

drainage networks. 

bd 

Vegetation within the  f i e l d s  %a- controlled through planting of desired 

crops (various varieties of rice and soybeans)(Table 2-11) and herbicide spraying t o  

rem&e undesirable weeds (Coody, 1978; LSU, n.d.P., n.d.E) . Wildlife species 

occurring in  these areas h'me adapted t o  man's agr icu l tura l  practices.  

t a t i on  and wi ld l i f e  commonly occurring within agr icu l tura l  f i e l d s ,  f i e l d  

borders, canal banks, and road shoulders are included i n  AppeadixB, Table.5. 

Additional ornamentals near houses include mimosa (Albizzia j u l i b r i s s i n )  , f i g  

Vege- 

(Ficus Carica), redbud (Cercis canadensis), Japanese plum (Eriobotrya 3- 

and satsuma (Citrus re t iculata) .  About 15 t o  20 years ago, a l imited number 

of pine windbreaks were planted i n  l i nea r  stands near houses aad'pastures 

through the e f f o r t s  of the Soi l  Conservation Service (Coody, 1978). 

Table 2-11. 

Medium Grain Long Grain 

Common Rice Varieties and Approximate Days t o  Maturity. 

Saturn -120 
Nato -120 
Vista -115 
Nova -120 
Brazos -118 

Starbonnet - U O  
Labelle -103 
Lebonnet -109 
Bluebelle -109 
Belle Patna -103 

i J  
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2.3.2 Aquatic f lo ra  and fauna 

Aquat ic  habi ta t  within. the Prime Prospect Area can be generally c lass i f ied  

as e i the r  agr icu l tura l  canals o r  marsh. Each of these habi ta ts  is'character- 

ized by cer ta in  species. 

Because of t h e i r  steep banks, frequent cleaning, and turbid condition, the 

agr icu l tura l  canals support few submerged and rooted aquatic plants. Host 

species &st ing in t h i s  habi ta t  are capable of exis t ing i n  inconsis tent ly  

flowing water with periods of low oxygen and high turbidity.  

these stress periods is a reduction dn-species divers i ty ,  most noticeable i n  

the f l o r a l  and faunal micro-organisms at the base of the flood chain. 

Associated with 

The vegetation that does grow within the  i r r iga t ion  di tches  is undesirable 

t o  agr icu l tura l  i n t e re s t s  s ince i t  in t e r f e re s  with movement of i r r iga t ion  

waters. 

or chemically (Coody, 1978). 

served in July, 1978,or expected ' to  occur i n  uncleared canals or  i n  roadside 

di tches  are l i s t e d  in Appendix B., Table 6. 

It is therefore destroyed annually e i the r  manually, mechanically, 

Aquatic vegetation and wi ld l i f e  e i the r  ob= 

The wetlands south of the  Prairie Terrace were deep, freshwater 

&der 9.6 ta 36.0 cm 14 t o  15 in J of mter). 

the  middle of the 20th century is included i n  Appendix B, Table 6.. . Flora and 

fauna e i the r  observed in July, 19.78,or expected t o  occur in the marshes Of 

the Prime Prospect Area are a lso  included in Appendix B , Table 6. 

marshes 

The dominant yegetation around 
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2.4 Endangered Species L, 

The Prime Prospect Area is included i n  the  present o r  h i s t o r i c a l  range of 

several endangered o r  threatened species. Those species so c la s s i f i ed  whose 

range current ly  includes the project  area are awnless bluestem (Bothriochloa 

exaristata) and the  American a l l i g a t o r  (Alligator mississippiensis).  

Southern Bald Eagle (Raliaeetus leucocephalus) and the Peregrine Falcon 

(Falco peregrinus) may a l s o  pass through the  area o r  spend a l imited amount 

of time there  while searching f o r  food. 

Brawn Pelican (Pelecanus occidentalis), and red wolf (Canis rufus) h i s t o r i c a l l y  

The 

The Whooping Crane (Grus americana), 

occurred i n  the  Prime Prospect Area but  ne i ther  exist there  now nor are they 

l i k e l y  t o  re inhabi t  the area. A l i s t i n g  of each of the threatened or en- 

dangered species is included i n  the Appendix C. 

2.5 Noise 

2.5.1 Ambient Noise 

The ambient, o r  normal, daytime noise  level f o r  t he  r u r a l  area near t he  

Prime Prospect A r e a  has been recorded as about 50 dBA (unpublished 

LOH data). Nighttime levels w i l l  reach as l o w  as 35-40 dBA depending 

upon atmospheric conditions and nighttime noises. 

are scat tered throughout t he  study area; hobever, there  are concentrations 

Individual receptors 

of receptors as shown on Fig. 2-16. 

businesses, and residences. 

These receptors include churches, 

Noise has been defined as any unwanted. sound. Sound is ac tua l ly  a 

pressure level which f luc tua tes  through various media, such as air, 

Ll4 
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Fig. 2-16. Concentrations of receptors in the Sweet Lake Prime 
Prospect Area. 
operation of a drilling rig (Radian Corporation, 1979). 

Noise contours resulting from normal 
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I * +  

LJ tc. It is bas 

per square meter, and q u a  a logarithmic I 

scale of pressure levels. Since the human ear does not 
. ,  

frequencies of sound as w e l l  as the  mid-range, the "A" f i l t e r  is used when * .  

recording noise as.a function of human response. 

therefore expressed as A-weighted decibels, o r  dBA. 

common sound levels associated with selected activities wh 

the  Prime Prospect Area. 

The noise levels are 

Table 2-12' shows the ' 

~2.5.2 Regulations 

There are no spec i f ic  stat 

ac t iv i ty  within Louisiana. In the absence of 

Federal regulations may apply t o  t he  w e l l  sit 

Operational Order No. 4 (USDI, 1975), all- 

f o r  all geothermal re la ted  ac t iv i ty ,  as measured at t 

0.8 km (0.5 mi) (Overlay) from the source, whi 

applies i n  the absence of any more restrictive cri 

under emerg'ency conditions or with the permis 

0.8 km of the  source. 

- .  

The second regulation is applicable t o  the workers a t  

covered under the  Occupational Safety and Health Administratio 

lines (1971). 

far exposure without hearing protection. The United S ta tes  Environmental 

Protection Agency (EPA, 1974) has established more restrictive guidelines 

(Table 2-14). . These guidelines are based on land use and activity. 

OSHA) guide- 

The following levels (Table 2-13) are recommended as maximums 
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w Table 2-12. Common Sound Levels 

Swnd source dBA" Response criteria 

Carrier deck jet operation 

Oircothequr . 

Jet takeoff (2OOO W 
Shout (QS ft) 

Pncunutic drill (50 ftl 

Freight train (50 W . 
Freeway traffic (50 ft) 

f i r  conditioning unit (20 tr) 

Light auto traffic (9 fK) 

Living rmm 
Bedroom 

uarw 
soft whisper (15 ft) 

. .  Broadcasting studio 

150 
140 Ppinfully loud; limited 

amplified speech 
130 

Maximum vocal cffon 

log le 
io7 

120 

110 

100 

90 

80 

70 

Very annoying, hearing 
d a w  (8 hr) 

Annoying 

Telephone use Qffih; . 
intmsivt 

60- 

. 50 
We2 

40 

Very quiet 
30 
2 0 -  

Just iudble 
to 

Threshold of hearing 

106 

la. 

ll? 

102 

1o-f 
. io4 

10-6 

&Typical A-ueigbted soamd l e ~ e l s  taken d t b  a sound level meter and 
expressed as decibels on the scale. 
the frequency response of the human ear. 

Source:. Council on Environmental Quality, 1970. 

The "A" scale approximates 

kd 
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N 
I cn 
0 

Table 2-13. 

Duration per 

Permissible Noise Exposures 

day, Rours Sound level CQBAJ 

8 
6 
4 
3 
2 
1% 
1 
5 
% or less 

Source: OSHA , 1971 

90 
92 
95 
97 
100 
102 
105 
110 
115 



W Table 2-14. Levels of Environmental Noise. 

Ldd** > 55dm Outdoor res ident ia l  areas Outdoor Activity - 
lnterference and 
Annoyance door areas where people 

and farms and other out- 

spend widely varying 
amounts of time, and 
other places i n  which 
quiet  is a basis  for use. 

Leg (24)  2 55dBA Outdoor areas where people 
spend limited amounts of 
time, such as school yards, 
playgrounds, etc. . .  

Indoor ac t iv i ty ,  Mn 2 45dBA Indoor res ident ia l  areas 
Other indoor areas with interference and 

annoyance human a c t i v i t i e s  such as 
schools, etc. 

Leq (2’4) 2 45dBA 

fm- the equivalent noise level ,  is a sunuation of a l l  thc  sound prccsutc 
lcvc l~  over Q div&n ti= period, which is thcn avcroscd out for that 
period OF t i a e  t o  give a s ingle  sound leve l  which is rcprcscntativc 
of a l l  the various fluctuations. 
level. 

Leq (24)  is a 24 hour equivalent 

**Ldn - the day/night noise level ,  is an Zeq(24) with a 1OdBA penalty added 

Source: EE;A, 1974 

Pinavy, the  k i t e d  States  Department of tfie Interior 0975) .  has p~b’lished 

t o  the nighttime hours. 

the followiag nohe  criteria not t o  be kceeded for keothemal-related ac- 

t i v i t i e s .  

L&ND USE D A Y T h  (dBA) EVENING (dBA) - NICkT (dBA) 

Industrial  i Geothermal 70 
Business & Commercial 65 
Residential-Urban 60 
Residential-Suburban 50 
Res iden tial-Rural 45 
Agricultural 70 
Recreational 45 
Uninhabited or Rangelands 70 

65 60 
60 so 
5s 45 
45 35 
60 30 
65 35 
40 30 
65 60 

t/ The above regulation w i l l  be the most d i f f i c u l t  t o  meehparticularly 

i n  l i g h t  of the 30 dBA nighttime l eve l  set for  the rural-residential  lana 

uses in the Prime Prospect Area. 
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i 2.6 Atmospheric Conditions 

2.6.1 Regional Climatology 

There are no meteorological measurements within the  Sweet Lake Prime Prospect 

Area. 

on the  same f l a t  level coas ta l  p la in  as Lake Charles, it is appl icable  t o  use 

the long-term National Weather Service Stat ion a t  Lake Charles as a f i r s t  

approximation t o  the  Prime Prospect Area. 

Because t h e  terrain i n  the  southwestern sec t ion  of Louisiana is located 

The meteorological da ta  are given 

i n  Table 2-15. 

The general c l imat ica l  c l a s s i f i ca t ion  of the region is  humid subtropical  

with a strong maritime character. The climate is influenced t o  a l a rge  

degree by the  amount of water surface i n  the  form of lakes,  bayous, and 

flooded rice f i e l d s  and by the  proximity of the Gulf of Mexico. 

the year these w a t e r  bodies modify the r e l a t i v e  humidity and temperature, 

Throughout 

decreasing the  range between extremes. When southerly winds prevail, 

these e f f ec t s  are increased, imparting the charac te r i s t ics  of a marine 

climate. The summer months are consis tent ly  qu-ite warm, but maximum temper- 

a tures  r a re ly  exceed 38OC (lOO°F) because of the  uniformly high humidity of 

t he  dominant maritime t ropica l  a i r  mass, and the moderating e f f e c t s  of 

cloudiness and the  scat tered convective showers and thunderstorms which 

are a primary fea ture  of the  weather during these months. The Prime Prospect 

Area is  a l s o  subject t o  infrequent but important polar influences during 

winter, as masses of cold air  per iodical ly  move southward across the  

plains states and out over t he  Gulf of Mexico. 

normally mild with cold s p e l l s  usual ly  of short  duration. 

The winter months are 

Prevailing wind flow is from a southerly d i rec t ion  during most of t he  

year. The flaw of air  from the Gulf of Mexico helps t o  temper extremes 

L, 
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Table 2-15. kZeteotblogicalObseroations at Lake Charles, Louisiana 

Month Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. 

11.3 12,8 15.7 20.5 24.0 27.1 28.0 27.9 25.8 21.1 15.7 a Temperature 

Precipitation* 103 114 98 110 129 . 128 166 121 105 88 

OC 
104 

11.3 12,8 15.7 20.5 24.0 27.1 28.0 27.9 25.8 21.1 15.7 a Temperature 

Precipitation* 103 114 98 110 129 . 128 166 121 105 88 

OC 
104 

111111 

S S S S SSW SSW SSW ENE ENE ENE N b Wind direction 

4.6' 4.7 4.9 4.6 4.0 3.3 .2.9 2.8 3.3 3.4 4.2 b 

Relative humidity' X 

N I Wind speed m/e 

w 81 75 77 77 78 77 80 81 80 77 77 
cn 

d 3 3 4 4 8 9 14 15 9 Thunderstorm days 

Mixing heightm 520 740 .870 1050 1130 1280 1300 1250 1320 
I 

200 315 400 435 520 565 475 465 430 

a. Normal for 1941-1970 period 
b. Two year record for prevailing wind direction and 16 years for mean wind epeed 

3 

1200 

390 

3 

840 

297 

bec. Year 

12.4 20.2 

145 1409 

NE S 

4.2 3.9 

81 78 

3 77 

590 1008 

193 390 

C. 13 year record 
d. 
e. 
f. For 1963-1973 period 

16 year record; mean number of days with thunderstorms 
From Holmrth (1964); mean mixing .heights 

Source:. National Climatic Center, 1977 and other years. 



of summer heat, shorten the duration of winter cold spe l l s ,  .and provides 

a source of abundant ra in .  Almost 80 

percent of hourly wind speed observations during the year are 6 m/s o r  

Winds are usually ra ther  l igh t .  

less . 

Rainfall  is heavy with the normal annual t o t a l  near 1409 mm (55 in).  

Amounts are subs tan t ia l  i n  a l l  seasons, although there  is an ear ly  autumn 

rminiwm! tn October, 

more than lOO'inm(3.9in) with the July t o t a l  of ten more than 166 mm (6.5 In). 

Almost a l l  r a i n f a l l  is of the convective and a i r  mass types, showery and 

A 1 1  other months except March produce an average of 

br ie f ,  except occasionally during winter when nearly continuous f ron ta l  

ra ins  may sometimes pe r s i s t  €or a few days. 

Summer relative humidity exceeds 80 percent f o r  about 1 2  hours per day. 

High humidity may be experienced a t  any hour, but occurs mainly at  night; 

90 percent o r  more of the hours from late evening through ear ly  morning 

have relative humidity of 80 percent o r  higher. 

less occur about two hours per day usually during afternoons: front 25 t o  

40 percent of mfdafternoon hours have had relative humidity of less than 

50 percent. 

Readings of 50 percent of 

Thunderstoms occur each month. 

with almost one-half of the  days i n  each month reporting thunder. 

fewest days w2th raSn are i n  October. 'Severe l o c a l  storms, including 

They are most frequent i n  July and August 

The 

ha%lstorms, tornadoes, and loca l  windstorms, have occurred over small 

areas fn all seasons, but most frequentlyduring.the .spring'months. Since 
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I 

1900 the centers  of four hurricanes have passed very near Lake Charles. 

The area has been affected by several  others  and a l s o  by a number of trop- 

ical storms which did not a t t a i n  hurricane intensi tv .  The strontzest wind 

reDorted from 1940 throuch 1971 was 36 m/s from the SE in 1957. However, 

Lake Charles is i n  the recion where a mean recurrence in te rva l  of 50 

years gives a standardized extreme wind speed of 46 m / s  (90 mph9. 

2.6.2 Meteorology Near the Prime Prospect Area 

As described Sn the previous sec t ion  (2.6.1), t he  meteorology near the Prime 

Prospect Area inay be approximated by observations made a t  Lake Charles s ince 

the Prime Prospect Area has no meteorological observations and is  located on the  

same f l a t  coas ta l  plain and not very f a r  from the National Weather Service Sta- 

t i on  a t  Lake Charles. 

the meteorology h ~ h e r e g i o n .  A'.descriptkon of meteorologkcal and c l h -  

Table 2-15 gLves important parameters related t o  

tolog$xal condf-tbns Ras already been gsven fn 2.6.1. 

selfi-ejtplanatopg, Ce dll not  Be  discussed in detagl.  

for a& Ml$$y seud&w, both solar radtqtfon and m h e g  hehht ate added 

Since the table is 

Note that, however, 

The atmdspheric s t a b i l i t y  class is very important i n  the d i f fus ion  c a l c u h t i o q  

therefore Tabie 2-16 gives the per t inent  Information as a f i r s t  approximat5on t o  

be used in t he  impact-computation in-socfar as the  air  qua l i ty  due t o  the  proposed 

act ion it; concerned. 

condtttons, B unstable, C sli@tly unstrqbfe, D neutral ,  E s l Q h t l y  stable, 

F moderately stable, and G extremely stable (Slade, 1968). 

Note that s t a b i l i t y  Class A represents extremely unstable 

It 
. 'is evident from the table  that the combination of neut ra l  and s l i g h t l y  

s tab le  conditions (b 6, E) occupied about 62% of the year. 
u 

2-55 



N .  
I cn 
Q, 

TaUa 2b16. Percent Frequency and Wtnd Speed for Stability Claeaes tis Jhreraged 
Between Taft, U~ufs2ana and HOUStOn, Texas, 

D 

Percent Frequency 

6.4 

2.4 

4 .8  

Average Wind Speed, m / s  

4.0 

4 .3  

4.2 

32.2 4 . 1  

E 29.4 3 .0  

F 

G 

14.3  1.7 

10.5 1.3 

Source: DOE, 1978 

c e 



2.6.3 Air Quality 

Since the  Prime Prospect &ea has no air qua l i ty  measurements and is 

located on t h e  same f l a t  coas ta l  p l a in  as t h e  nearby Lake 

Charles, t h e . a i r  qua l i ty  f o r  t h e  Prhe Prospect A r e a  may be 

approximated from t h e  observations made a t  the  Lake Charles area 

is' g first .&pproxlmation. Table 2-17 summarizes the  existing air  qua l i ty  

in the general area compared t o  t h e  Rational Ambient Standards. 

For camparfson pu~pose8,meamren3ents of .carbon monoxide a t  Nederland 

and West Orange, Texas w e r e  also .ftlcPuaed in the  Table s ince  these , 

two areas are located fn the  same A i r  Quality 'Control Region, 1.e.) 

lQ6, as Lake Cliarles &nd Prime Prospect Area (EPA, 1978). 

2-37 

other pol lutants  as l f8ted and regulated by Federal and S t a t e  agencies 

were wP.tFdn the  prhary standaras. 

From Table 

it can be seen that, except f o r  ozone and nonmetkne hydrocarbons, 

impacts on aPr qualft). due t o  dr$ll$ng* ma$ntenance, and flow 

testing of the proposed well -11 be df.6cussed %n d e t a u  i n  CIiapter 3. 

Furthermore, impacts on air qua l l ty  due t o  accidents and blowouts 

w i l l  be calculated in. Chapter 5. 

I" 

2.7 Unique Resources 

2.7.1 Recreational Areas k i s t i n g  and Proposed 

Cameron Parish offers numerous opportunities f o r  outdoor recreat ion 

especially hunting and fishing. 

man-made bodies of water are used f o r  recrea t iona l  purposes. 

Extensive marsh areas and na tu ra l  and 
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' Table 2-17. Summary of Air Quality Data Obsemed in the Lake Charles Area 
as Compared to National Ambient Standards. 

Pollutant Average Time Primary Standardsa Lake Charles Area 

Particulate matter Annual 75 55c 
(Geomeqc mean) 
24-hour 260 154' 

Sulfur oxides Annual 80 26' 

24-hour 365 108' 
(Arithmgtic mean) 

5.7d, 8.4e, 7.5 f 40 b Carbon Monoxide 1-hour 

Nitrogen dioxide Annual 100 42' 
(Arithmetic Mean) 

6 Photochemical 1 hour 
Oxidants, O3 

Hydrocarbons 3 hour 
(Nomne thane> (6 to 9 a.m.) 

a. 

b. 

C. 

, a. 

e. 

f .  

8.  

235 

160 

282' 

1858 

3 3 Unfts are 2n pg/m except for CO which is in mg/m - 

Not to be exceeded more than once per year. 

For the year of 1976 (data source: EPA, 1978) 

Measured by Louisiana Dept. of Highways at Westlake opposieindustries 
about 2 0 h  from II-10 on Feb. 10, 1976 during Jan.-Feb. 1976. 

Nederland, Texas, same as c, for comparison only 

West Orange, Texas, same as e. 

Measured by Louisiana Dept. of Highways at Cameron Evacuation Route in 
Cameron Parfsh at 11 a.m. on January 20,.1976, 
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; ..''., . . .  
. . . .  .. . . .. ..: 

The Lacassine National Wildlife Refuge o f f e r s  12,869 b(31,176 tic) for 

outdoor recreation. It IS 

also a haven f o r  waterfowl, furbearers and other  wildl i fe .  . The Refuge is 

13. lan (8rm9 t o  t he  east of the  Prime Prospect Area (Fig. 2-17) . 

Sport f ishing is allowed on a seasonal basis. 

The Sabine National Wildlife Refuge encompasses 57,853 ha (142,846 ac) with 

about 13,487'ha (33,300 ac) of water including 210 Ian (l25.mil of canals and 

waterways averaging about l 5 m  (50 ft)  wide and 1-2 m (3-7 ft)  deep. The 

Refuge is open t o  public sport  f ishing,  crabbing and bird watching. 

duck andgoosehunting is a l s o  permitted on a seasonal basis  by the  U.S. Fish 

and Wildlife Service. 

Public 

The Refuge is '35 km (22 m i )  t o  the west of the Prime 

Prospect Area . 

The Rockefeller S t a t e  Wildlife Refuge within its 23,67O'ha(58,445 ac)has 

nmny shallow water impoundments 0-.3m (0-14.in) deep and many canals  and 

bayous averaging about 12 m (40. f t) wide and 1.5 m (5 ft)  deep. This S ta t e  

Wildlife Refuge a l s o  o f f e r s  opportunities f o r  sport  f i sh ing  on a seasonal 

basis. 'Saltwater f i s h  species such as red f ish,  drum and speckled t rou t  

abound. The Refuge is 4U'Lan(24mi) t o  t he  s o u t h k s t  of the  Prime Prospect 

Area. 

There are nei ther  National o r  S t a t e  Parks nor any scenic rivers within t h e  

bokdaries of the  Prime Prospect Area. 

H e a r  the  Prime Prospect Area lies the  Gulf Intracoastal  Waterway (GIWW) 

which offers recreational. opportunities and faPr sport  fishing. 

located in the  Prime Prospect Area, encompasses 810 ha (2000 ac) of water. 

Sweet Lake, 
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Its fresh-to-brackish waters (it presents s l i g h t  saltwater pollution 

occasionally) o f f e r  f a i r  sports  f ishing and pr ivate  boat launching 

f a c i l i t i e s  . 

A l l  along Creole C a n a l  following Sta te  Highway 27 and south of t he  GIWW 

crabbini: and f ishing are popular among loca l  people and people from within 

the  immediate surrounding parishes. 

Dtrectly south of the  Prime Prospect Area and facing the Gulf of Mexico 

lies h the r s fo rd  Beach which of fers  Gulf-oriented recreation. It 

is administered by the  Louisiana S ta te  Parks and Recreation Commission. 

Private camps are a l s o  found here extending fo r  about 1.6 h ( 1 m i ) a l o n g  

the beach area (Fig. 2-17) . 

Hunting and f ishing in  Cameran Parish are popular outdoor recreat ional  

a c t i v i t i e s  within the  area. More than 50 percent of the  pr iva te  lands 

in the  parish are leased fo r  hunting. Within the Prime Prospect Area most 

of the hunting r igh t s  are leased t o  individual hunters and pr iva te  hunting 

clubs. Much of the same land is leaskd t o  trappers during trapping season. 

A recreational center is located on Louisiana Highway 384 near the  Grand 

Lake Bigh School, approximately 1.6 km (1 mi) w e s t  of t he  Prime Prospect 

Area. A baseball f ie Id ,  a recreation f i e l d ,  and a rodeo arena are aFso 

located i n  ttie Prime Prospect Area (Fig. 2-18). 
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L=] URBAN AND BUILT UP LANDS (STRIP SETTLEMENT) 

1 AGRIGULTURAL LANDS 

2 WATER 

F i g .  2-18. I.and use in the P r h e  Prospect Xrea. 
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2.7.2 Archeological S i t e s  

A Level I, Assessment and preliminary Field Survey (Fricker, 1978; Department 

of Culture, Recreation and Tourism, 1978) was performed by a professional 

archeologist  i n  connection with the  preparation of t h i s  EA. This level of 

survey includes an a rch iva l  and l i t e r a t u r e  review as w e l l  as an examination 

of topographic maps and aerial photographs t o  determine i f  any archeological 

sites are known t o  be located i n  t h e  area. It also allows areas a 

high probabi l i ty  of archeol g i c a l  sites t o  be determined. 

a one day v i s i t  by q u a l i f i e  archeologists t o  the  Prime Prospect Area 

was made i n  connection with t h i s  EA t o  study the  t e r r a i n  and t o  observe t h e  

high probabi l i ty  areas. 

In  a d d i t i  

ical site, 16 CM 76, located on the  northwest shore of Sweet Lake 

i n  the  Prime Prospect A r e a .  She l l  and pot tery sca t te red  f o r  15  m 

ina t ion  of map 

overlooking a o re  ecosystems nearby has a very . 

the Prime Prospect Area t h i s  s i t ua t ion  is found twice (Fig.2-19), once along 

the southern edge of the Plcis toccncTerrace and d o n g  rclict Gcd Rivcr ot rcaa  

channel. P r io r  t o  5000 B.C. (Frazier,  1967) the southern edge of t he  Pleisto-: 

cene Terrace v i s  a coast l ine.  As such i t  p 
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HIGH PROBABILITY AREAS 

~ 

ARCHEOLOGICAL SITE u 0 
, Fig. 2-19. Known archeological sites and high probability zones 

for archeological sites i n  the Prime Prospect Area. 
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aboriginals '  subsistence. S i t e s  were probably located near a source of 

f resh  water such as a stream o r  river. 

deposited, two ecosystems remained, t he  low marshy areas and the  d r i e r  

After Holocene sediments were 

. 
Pleistocene Terrace. . 

The second high probabi l i ty  ares is the two relict  stream scars on t h e  Pleistocene 

Terrace (Jones et at., 1954). The na tura l  levees of the  stream are excel lent  

habi ta t ion sites, espec ia l ly  if a smaller stream occupied the channel after 

d d  

it was abandoned by the  Red River. 

2.7.3 His tor ica l  S i t e s  

There are no sites l i s t e d  or nominated to  t h e  National Register of His tor ic  

Places i n  the Prime Prospect A r e a .  

(Department of Culture, Recreation, and Tourism, 1978) w a s  performed 

p r i o r  t o  w e l l  i n s t a l l a t i o n  and f a c i l i t i e s  construction t o  determine i f  any 

h i s t o r i c a l  s t ruc tures  e l i g i b l e  f o r  nomination t o  the  National Register 

of His tor ic  Places would be affected by the  proposed action. 

t h i s  work was  submitted t o  the  S ta t e  Histor ic  Preservation Officer. No. 

A Level I Cultural  Resources Survey 

The repor t  of 

sftes of his tor icd  importance were found a t  the proposed w e l l  s i te (Appendix D]. 

2 * 6  Demographic and Socio-Economic Set t ing 

2.8.1 Demography 

Caneron Parish has a 100 percent r u r a l  population. 

9,009 persons; t he  population has grown 20.1% s ince  1970 when 8,194 

In 1975 its populationwas 

persons resided i n  the  parish. The Prime Prospect Area i s  within Ward 4 

&Cameron Parish which had a population of 1,218 in 1970, a 16.8 percent 

. increase over 1950 population. 

1960, and 1970 is shown i n  Table 2-18 

Population of Cameron Parish by Wards f o r  1950, 
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Table 2-18. Cameron Parish - Population by Wards for'the *eark.1950, - 

1960, and 1970. ..-* LtJ 

Ward 

1 
2 
3 
4 
5 
6 

1950 

514 
904 

2,276 
1,012 
330 

1,208 

1960 

611 
879 

2,721 
1,036 
479 

1,183 

1970 

566 
1,166 
3.205 
1,218 
704 

1,335 
Source: PAR, 1973. 

Population statistics for white and non-white persons for the years 

1950, 1960, and 1970 are presented in. Table 2-19, which shows a low 

non-white minority population. 

or settlement groups within the Prime Prospect Area. 

There are no existing non-white concentrations 

Years 1960, 1960, and 1970. 

WHITE 

x; - NO. - 
1950 5,661 90.7 

1960 

1970 

6,470 93.6 

7,627 93.1 
* 

Source: PAR, 1973 

WON-WHITE 

x NO. - 

583 9.3 

439 6.4 

569 6.9 

- - 

Population within Cameron Parish is expected to increase slowly or 

moderately within the next decade. Table 2-20 shows population pro- 

jections up to the year 1990 according to the Imperial Calcasieu Regional 

Planning and Development Commission (ICRPDC , 1974) 
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Table 2-20. Cameron Parish - Population Projections - 1980, 1985 and 1990. 

Existing Population 

- 1975 - 1980 1985 1990 

Low High Low - 9,009 High High 

11,900 9,300 13,300 10,000 14,100 10,600 

Source: ICRPSC, -- 1974 

The town of Grand Lake is the  only area of population concentration near the  i 
4 . *  

PrimeProspect Area.Population f o r  Grand Lake i n  1970 was 1,218 persons. 

Projected population f o r  t h i s  community is shown on Table 2-21. 

Table 2-21. Projected Population f o r  Grand Lake - 1980, 1985, and 1990 . 

1990 - 1980 7 1985 - 
Grand Lake 1,400 1,491 1,582 

Source: ICRPDC, 1974 

The figures presented i n  the t ab le  a l s o  r e f l e c t  a slow t o  moderate rate of 

c 

growth. . 
The majority of t he  population within Cameron Parish i n  1970 was between 

15 and 64 years of age representing 58.1 percent of the t o t a l  population. 

The trend s ince 1940 growing population i n  the age group 

between 45 and 64, and eople (over 65 years of age). A de- 5 
crease in  the age group between 15 and 44 is alsa notable indicating a 

possible migrating trend. 

2.8.2 Ethnic Groups I 

The first white settlers came into the  area in t he  mid-nineteenth century and 

were largely Angl axon. Later eteenth century French Canadians 
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arrived i n  the parish (Public Affairs Council of La., Inc., 1973), becoming 

hunters and trappers. 

and Calcasieu parishes today, and the area is considered t o  be par t  of Acadian 

Lks iana  (Bertrand, 1976). 

The French Canadian influence is dominant in Cameron 

2.8.3 Socio-economic Characterist ics 

The principal bas i s  of Cameron Parish's economy is agricul ture  and petroleum 

extraction, though services including government represent the  biggest ' 

major indus t r ia l  employer (Table 2-22). 

a decrease i n  agr icu l tura l  employment from 1950 when agricul ture  was t he  

leading employer. 

employer i n  1960 (22.7%) but declined by 1970 (16.0%). 

Examination of statistics reveals  

Petroleum extraction was the  -in major industry 

In 1970, manufacturing 

represented the th i rd  major industry employer with 11.8 percent of the t o t a l  

labor force. 

Median family income f o r  1969 was $7,726.00 fo r  Cameron Parishmaking it 17th 

among other parishes. Forecasted median family income fo r  1980' is $11,500, f o r  

1985 is $13,000 and fo r  1990 is $14,600 (ICRPDC, 1974). Rural farm family 

income fo r  1969 was $8,905. 

Per capita income i n  Cameron Parikh f o r  the year of 1972 w a s  $2,691, representing 

a 24.5 percent increase over the 1970 personal income of $2,161. 

2.8.3.1 Agricultural Economy 

The principal crops i n  Cameron Parish and i n  the Prime Prospect Area are 

rice and soybeans. 

While the number of farms has decreased since 1954 (See Table 2-23), the 

average s i z e  of farms has steadi ly  increased. 
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Table 2-22. Percentage of Persons in Cameron Par##& Employed by Major Industry, 
t 

, 2950 0, 1970. . .  
.,. * 

* t  

' 1970 Employed by . - 1950 1960 - 
Number Percent u r n b e 7  Percent Number Percent - Major Industry 

Total 1,861 1OO.Q 1,887 
,Agricultyre, forestry 
L fisheries 678 36.5 306 
Petroleum Extraction 285 15.3 . 429 
Construction 194 10.4 198 
Manufacturing 128 6.9 138 
Furniture 0 0 
Primary and fab- , . 
ricated metal ' 0 0 

Machinery 3 D 
Elec . Machinery 1 0 
Motor vehicles . 0 
Transport Equip. 18 

* Other durables 0 0 
Faode-& kindred 1 + .-f I, 69 
Textile mill and . -apparel 0 
Printing, publishing 4 .  

3 Chemical $1 
Other nondurab 10 96 

2 .Rai.lroad 0 0 
Trucking'service 19 1.0 8 
Other Transport 90 4.8 Y6 

4 0.2 a 
4 0.2 $0 

Communications 

Wholesale trade . 22 1.2, 16 - 
Food & dairy 48 ' 2.0 t 41 
Eating & drinking 61 3 4  6% 

. Other retail a 49 8.6 151 
Finance, ins. & real est 4 0.2 1 17 
-,Business & repair serv. ' 33 1.8 54 
Private households 21 14 67 
*.Other personal service 'L- . .24 - 14 32 
Entertainment 8 .  0*4 5 
Hospitals 0.4 17 
Education 76 ' * 4.1 w 
Other Prof. Service 11 0.6 29 
Public .administration 54 2.9 62 
Other * -'40 .1 2,2- 63 

. Utilities & sanitary 

# 

100.0 2,601 

16.2 336 
22.7 416 
10.5 219 
7.3 306 

0 

0 
12 
0 
0 
34 
9 

144 

3 
10 
27 
67 
6 

0.4 9 
4.0 164 
0.4 17 
1.1 84 
0.9 95 
2.2 22 
3 .2 122 
4.0 4s 
0.9 29 
2.9 101 
2.5 38 
1.7 33 
0.3 15 
0.7 50 
6.0 136 
1.5 63 
3.8 . 111 
383 184 

0 

-" 

100.0 

12.9 
16.0 
8.4 
11.8 , 

- 5  

e 

0.2 
0.3 
6.3 
0.7 
3.2 
3.7 
0.8 
4.7 
1.7 
1.1: 
3.9 
1.5 
1.3 
0.6 
1.9 ! 
5.2 i 
2.4 
4.3 
7.1 

7 .  ' .  , . ,  , .  - 

W 1 
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Table 2-23. Number of Farins and Average Siee of Farms in Cameron 
Pgtr'fsh. 

I ; ..- yh' 3 . I t  

'No. of Farms Land in  Farms Average Farm Size . 

1954 649 N.A.* 158 ha (381 ac) 

1964 462 a . b  i 284,585 250'ha (616 au) 
: l a  . ,.. $5 

1969 423 287,385 
4 

19 74 

275 ha (679.3 4c) 

302ha (746. ac) 

* *Not Available +$ , 

Sources: ICRPDC, 1974, Public Affairs Research Cguncil of La., Inc., 
1973, USACE, 1916 

. 

6 

In the  year of 1974, there  w e r e  26,606.ha (65,693 ac) of t o t a l  cropland i n  

t h e  parish. Harvested cropland accounted for 9403 ha (23,217. ac). Croplaud 

in pasture w e r e  16,127 ha (39,820a.c) and 1076 ha (2,656.a~) had other cropland. 

Cattle are a l s o  raised i n  the Prime Prospect Area. 

a year of rice with two years of pasture o r  two years of r ice  with three pears 

of pasture. 

A common pract ice  is t o  rotate 

9 

B '  

,. 
.a,. 8.3.2 PetroLeum Extract i o n  

Cameron Parish 1s the  leading p a r i s h d d  natural  gas and o i l  produetion of tho 

five parishes tha t  make up the  planning d i s t r i c t  of the  Imperial Calcasieu Begform1 

Paanning and Development Commission.; The par ish accounted fo r  more than half 

of the  t o t a l  production fot:1970,~as~~shown &n TabJo 2-24. 

, 

5 

, I  I i 
8 .  

i 
In order of value, the mine& produqed i n  Cameron Parish are: 

natural  gas, na tura l  gas l iquids ,  and sand' and gravel. 

produced i n  the parish are salt and she l l .  

petmleum, 
' c -  

Other minerale 

P 
v c, 
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Table 2-24. h e r o n  Parish O i l  and .Natural Gas Production 

Crude Oil Condensate Casinghead 
Barrels Barrels 61 Natural 

Gas - Mcf 
Cameron Parish 16,275,OW 9,807,400 ,905,452,000 

Total Planning 
Dis t r i c t  ' 28,160,000 16,270,300 1,187,289,000 

Source: ICRF'DC, 1974 

Five petroleum f i e l d s  a r e  located within or near the  Prime Prospect Area: 

Sweet Lake, 1215: la (3,000ac.) which in 1975 produced 735,828 bar re l s  of 

crude oil and 321,200 MCF of casinghead gas; Sweet Lake North, 32 ha- (80 ac) 

which i n  1975 produced 18,045 bar re l s  of crude o i l ,  14,904 bar re l s  of con- 

densate and 123,990 MCF of dry gas and 30,962 MCF of casinghead gas; 

W. Chackley, 81ha (200ac) which was inact ivein1975;  N.W. Chackley, 421 ha 

(1,040.gc)which produced 399,065 HCF of dry gas i n  1975; and Grosse Savanne, 

6 5 : b  (160ac)which was inact ive i n  1975. 
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CHAPTER THREE - PROBABLE IMPACTS - DIRECT AND INDIRECT 
.- * 

3.1 Impact6 .Due to Drilling 

3.1 1 Geology I .  I 

Effects of hydraulic rot 

geology of well sites c 

ling 'ana well construction on the physical 

ded into two classes: 

1) Effects related to well construction procedureq, practices, or methods 

and well maintenance, and 

2) Effects attributable to fluid withdrawal rate, depth, and duration, in . 
: I .  

production operation$.' ' 

Most of the effects of well 

are local, and,cm be measur 

two procedures , hydraulic f racturi 
have effects observable at'd 

from the borehole. Both operations are highly specific with 

regard to depth add geologic setting; hydraulic fracturing is done to improve 

the permeability.of a sandstone, by filling pressure-induced fractures with sand 

grains larger than those of the 'frg 

done to seal off a fluid-pbd&ing'z$ne in a permeable formation. 

areas, these procedures ha 

surface, and even to resu 

here, where hydraulic fra 

tion wells is a common practice, no such effects have ever been known to occur. 

on the physical geology of the site 

or tens of meters from the boreholt. 

squeeze (high-pressure) cementing may 

. 
formation; and squeeze cementing is 

In  some 

surable uplift of the land 

Well maintenance, in t 

or enhance the yield c 

include acidizing or r both. Again, these procedures 

might be employed to preserve 

thermal production wells, might 

have not produced observable *changes. the land surface, where properly employed. 
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b, 3.1.2 Physiography 

Drilling and maintenance of the proposed action will have no significant 

adverse impact on the Prime Prospect Area. The Pleistocene *errace 

is essentially level and is easily shaped to conform to desired pad 

. 

configurations. There are no geologically unlque areas in the Prime 

Prospect Area. 

3.1.3 Soils 

Drilling and maintenance of the proposed actlon will not have significant 

adverse impact on the soils of the Prime Prospecf Area. 

expected from installation of the test well; however, it is not expected 

Erosion may be 

to increase overall soil loss from the land because the Pleistocene Terrace is 

agricultural. Crops of rice, soybeans, and paatqre are rotated throughout 

the area and have resulted in sediment input into watercourses. 

3-1.4 Groundwater 

A groundwater well may be required to provide Water during-drilling operations. 

No measurable impacts are expected due to the I W t a d  duration of the activity 

and th; limited volume of water required. 

negligible, impacts ' such as surface subsidence end saltwater intrusion are not 

expected to result from any of the drilling or maintenance operations. 

Because groundwater needs are 
8 

It is likely that some brine, drilling muds, and possib$y hydrocargons (fuels 

and lubricants) will be lost to the surface at the drgll site by inadvertent 

spills. Surface spills will permeate the soit ,  especially during dry periods, 

but only to some shallow depth due to the limlted volumes likely to be 

spilled. L Whether a spill. is brine or fluid hydrocarbon, the effect will be 
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i 

' W  

long-lasting and d i f f i c u l t  o r  impossible t o  remove. However, t he  impact w i l l  
1 .  

be emall because the depth of contamination w i l l  be l imited t o  near the  

surface and t he  area of the  s p i l l  should be l imited t o  the  d r i l l  site. 

groundwater resources of the Chicot aquifer,  separated from the surface by 

more than 46 m (150 f t )  of fine-grained deposits,  should not  be affected.  

Fresh . .  

t 

Subsurface impacts of d r i l l i n g  under normal operating conditions wil l  be negl igible  

becauseofthesurfacecasingprogramrequiredbyrulesandregulationsoftheLouisiana 

DepartmentofConservationtosealoffandprotectthefreshwateraquiferswithproperly 

cementedcasingtobecertifiedbypressure testingandgeophysical logging. 

' 

3.1.5 Surface w a t e r  

Po ten t ia l  impacts to  surface water from d r i l l i n g  and doaintenance are 

those associated with any construction pro jec t  and any development 

in 811 area. 

t ion,  increased vehicular t r a f f i c ,  and other  activities associated with 

development and maintenance of the w e l l  w i l l  cause increased runoff and 

Land clear ing and level ing,  road and d r i l l  pad construc- 

erosion rates, increasing turb id i ty  loca l ly ,  .f\?ereby' degrading .. 
. water use d e s i r a b i l i t y - o r  p lan t  and-animal habi ta t .  Runoff from the  . 

construction site w i l l  contain o i l  and grease 'fftoa-vehicl& axid e q u i p  ' 
ment and chemicals from d r i l l i n g  duds. Existing drainage pa t te rns  may 

be fur ther  a l t e r ed  by road.or ' levee CQ 

channel sedimentation. The nature a surface water use 

fo r  agr icul ture  around the  proposed site w i l l  make containment of such 

potent ia l  po l lu t  

r by r e su l t i ng  . 

. by levees surroundfng the  weal which w i l l  be constructed in accordance 

with state regulations.  
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The test site is above the 100-year flood level (Fig. ,Z-11). Localized 

catastrophic flooding could wash toxic materials into irrigation canals 

and drainage canals which cross the rice fields. 

way is the Gulf Intracoastal Waterway (GIWW), approximately 6 km (3.6 mi) 

to the southwest. 

The nearest major water- 

3.1.6 Wildlife and Vegetation 

Expected impacts are dependent upon such factors as: 

1) standard procedures involved in well drilling and maintenance, 

2) well siting, 

3) case taken in drilling and maintenance operations, and 

4) mitigation measures incorporated into the drilling program. 

The major impact expected from well drilling will be loss of habitat. 

Installation and maintenance of a geothermal well site within the Prime 

Prospect Area will require a commitment of up to 0.4 ha/km (1.7 ac/mi) for 
2 roads, and 1000 m (k ac) for drill pads. An additional 1.6 ha (4 ac) will 

be temporarily committed for the combined use.of equipment storage and lay- 

down areas during installation. Vegetation and, therefore, existing wildlife 

habitat will be lost in these area@. Wildlife presently existing on these 

proposed transportation corridors will be lost Or diWlaced* 

Road construction and eventual road usage can also be expected to generate 

dust, especially kingdry weather conditions. Dust coating the leaves of 

nearby vegetation can impair growth and reduce photosynthetic activity by 

reducing CO2 -change (Treshow, 1970) 

in nearby water bodies may also result from increased surface water turbidity 

due to soil erosion. 

8 .  

* 

. 
A slightly lower aquatic production 

- 

u :. 
4 
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Li 

A p r w p t  surfacing of roads and other  work areas w i l l  lessen the amount of 

dust  generated. However, a l l  of the  s o i l s  i n  the Prime Prospeet Area (Tabae 2-5) 

show a severe l imi t a t ion  t o  road building a c t i v i t i e s  due t o  a high shrink- 

swell index and low strength of bearing capacity. 

w e l l  test period, road repair work may be necessary and thereby generate 

addi t ional  dust. 

Thus, even during a shor t  

Dri l l ing muds and t h e i r  associated chemicals are t o  be reinjected before 

the site is abandoned. 

the w e l l  site; they may.rhain a t  the site, since the  clay subsoi l  would pro- 

h i b i t  t he i r  leaching from the s o i l .  

face, be taken up by vegetation and therebybeincorpora ted in to the loca l  food 

web . 

... 
However, i f  any toxic  materials are l e f t  in the  area of 

.They could then percolate t o  the sur- 

-I 

The hunting recreat ion current ly  provided i n  most of the Prime Prospect A r e a  

w i l l  probably be c u r t a i l e d  fo r  some dis tance around the w e l l  site. * .  The well 

construction and maintenance may -also decrease €hmttW: 6u&cess 'and tfie 'qGlSky 

3.1.7 Land Use 

Direct impacts w i l l  be associated with the removal of Prime Farmland Cas 

designated by the SCS) fram production fo r  the development of the proposed 

action. About 0.4 ha (1.7 ac) f o r  each kilometer C0.6 mi) of access 
I 

$ 2  road constructed and 1000 m (0.25 ac) fo r  each d r i l l i n g  pad w i l l  be 

r e s u l t  of the proposed action. An addi t iona l1 .6  ha ( 4  ac) 

p8r d r i l l  s i te w i l l  be removed, adjacent t o  each well, during w e l l  d r i l l i ng .  
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This is about .001% of t he  Prime Farmland i n  the  Prime Prospect Area. 

The areas affected are scheduled t o  be converted t o  t h e i r  previous L.’ 
(pre-project)conditions a f t e r  plugging and abandoning each well. 

Therefore, t h i s  does not cons t i tu te  an i r revers ib le  commitment of 

Prime Farmland t o  o ther  uses. 

and environmental impacts, pipel ines  going t o  the in jec t ion  w e l l s  

w i l l  be l a i d  next t o  the access roads o r  canals. The use of Prime 

Farmland w i l l  be minimized by keeping the test si te as s m a l l  as 

possible and by restor ing i t  t o  the pre-project condition. 

In  order t o  minimize land use changes 

. .  

3.1.8 Socio-economic 

The expected working force f o r  the  proposed act ion w i l l  cons is t  of about 

30 t o  50 persons a t  any given time. 

t o  come from the more urban and industralized area of Lake Charles 

(nefghborfng Calcasieu Parish) , during the .  time of construction 

and tes t fng operatfons (approximately 10  t o  11 months i n  to ta l ) .  

. 
The majority of them are expected . .  

Due t o  the small s i ze  of the  operation and its shor t  duration,impacts 

on public servtces w i l l  probabsy be non-existent, and economic impacts, 

if any, are not expected t o  be s igni f icant .  

3.1.9 Air qua l i ty  

Construction-related impacts on air  qua l i t y  w i l l  r e s u l t  from dust,  exhaust 

. emissions from_construction machinery; and noncondensable gases re leased 

from geothermal f l u i d s  during preconstruction flow-testing. 

w i l l  be disturbed i n  connection with construction of addi t iona l  d r i l l  

pads, access roads, pipelines,  and other  re la ted activities, dust  w i l l  

Since the  land 

id 
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inevi tably be  geaerated. 

erosion is small (.4 ha/km [1.7 ac/mi] of roadway and 100 m2 [ .25 ac] 

Because the  area t o  be disturbed and exposed t o  

bd 

f o r  d r i l l  sites), and t h e  road surface and si te w i l l  be  covered with 

clam s h e l l s  t o  provide a protect ive cover, it is not l i k e l y  t h a t  

emissions from land disturbance w i l l  s ign i f icant ly  a f f e c t  air  quali ty.  

I f  dus t  becomes a nuisance, the si te and road w i l l  be wetted down 

periodically.  

Exhaust emissions 

SOz, NOx, CO, hidrocarbons, and par t iculates .  

d r i l l i n g  r i g s  typ ica l ly  consume 2000 l f t e r d d a y  (550 gal/day) of fuel ,  

r e su l t i ng  in emissions of approximately 23 Kg/day of CO, 9 @/day of exhaust 

f r o m  d r i l l i n g  and construction machinery w i l l  include 

Diesel dr ives  f o r  the 

hydrocarbons, 107 &/day of NOX, 7 &/day of SOx, and 7.5 %/day of 

pa r t i cu la t e s  (ERDA, 1976). 

of diesel-powered equipment f o r  5 days t o  prepare a w e l l  pad would be 

equivalent t o  those associated with a s ingle  day of d r i l l i ng .  A small amount 

of po l lu t ing  emissions w i l l  a l so  r e s u l t  from the operation of delivery trucks 

and pr iva te  vehicles.  

and should be readi ly  dispersed because about 62 percent of the time the atmospher-c 

s t a b i l i t y  classes are i n  D and E (Section 2.6.2). 

of impacts due t o  exhaust emission from d r i l l i n g  and construction machinery 

is  negligible.  

Noncondensable geothermal gases w i l l  be released during d r i l l i n g  (ERDA, 1976). 

Although the weight of t he  d r i l l i n g  mud should prevent a l a rge  release of 

gases t o  the  surface during d r i l l i n g ,  t he  mud w i l l  ca r ry  some gases t o  

t h e  surface. 

water/steam separator at  the  w e l l ,  from the dtilling-mud cooling tower, and 

The emissions associated with the  operation 

These releases are expected t o  be minor, short-term, 

i 

The accumulated level 

1 

These gases w i l l  be released to  the  atmosphere from the 
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from the l i qu id  sump. 

w e l l  to protect  against  blowouts should r e su l t  i n  acceptably low levels 

of gaseous emissions during d r i l l i n g ,  

blowout w i l l  be discussed later, 

and magnitude of the  gaseous releases are unknown, an air  qua l i t y  monf- 

roring program w i l l  be implemented during the 60-day test, 

data w i l l  provide information t o  support the  decision oa whether o r  not  

t o  continue with the  project ,  

Maintenance of su f f i c i en t  pressure within t h e  is 
Impact on air  qual i ty  due t o  

Because the  exact chemical characterfstics 

The resu l t ing  

3.1-10 Recreation, Archeological, and His tor ica l  Data 

No d i r e c t  or ind i r ec t  impacts associated with d r i l l i n g  and'maintenance 

upon recreational,  archeological, and h i s t o r i c a l  sftes are expected 

from the proposed act ion,  

and no archeological or h i s t o r i c a l  sites or a r t i f a c t s  were iden t i f i ed  

(see Appendix B). 

A deta i led  site survey has been conducted 

* 
3.1,Il Federal, State ,  Regional, and Local Land U s e  Programs 

None of the  responding agencies see any c o n f l i c t s  w i t h  t he  proposed 

action, 

on t h e i r  land use programs. 

Therefore it is assumed t h a t  there  w i l l  be no adverse impact 

The SCS (Ezernack, 1978) did iden t i fy  the  Pleistocene Terrace i n  t he  

Prime Prospect Area as Prime Farmland. 

3.1.12 Noise 

Noise levels obsemed by the Radian Corporation (1979) f o r  t he  Bureau 

of Economic Geology, the  University of Texas a t  Austin i n  1978, on a 

2 lOO horsepower d r i l l i n g  r i g  are ant ic ipated to  be generated by the  

7, 

LJ 

3-8 



hd 

d r i l l i n g  of the wells a t  the  Sweet Lake proposed w e l l  site. 

leve ls  generated by the d r i l l  r i g  were loudest perpendicular t o  the  

engine exhaust, not i n  the d i rec t ion  of the exhaust. During a two- 

hour t i m e  period, they found the  loudest noise from the d r i l l  r i g  

t o  be as follows: 

Noise 

a t  31 m (100 f t )  
a t  91 m (300 f t )  
a t  183 m (600 f t )  
a t  275 m (900 f t )  

89 dBA 
78 dBA 
65 dBA 
56 dBA 

Figure 2-16 depicts  the ant ic ipated noise l eve l  produced by the  d r i l l i n g  

r i g  i n  the  Ldn metric as derived from the Radian Corporation data. 

Because no data  are avai lable  concerning the precise  or ien ta t ion  of 

the d r i l l  r i g  exhaust, the worst case was assumed i n  Figure 2-16, 

tha t  is t h e  case with the  loudest direct ion pointing a t  the  c loses t  

developed area. 

A l l  current noise regulations are based t o  some degree on t he  land use 

of ' t he  receptor area. 

increased noise levels are ca l led  sens i t ive  receptors. 

receptor can be defined as a land use whose primary function is 

devoted t o  an a c t i v i t y  where quietude is  a cri t ical  f ac to r  of use. 

Such sens i t ive  receptors could include churches, hospi ta ls ,  rest homes, 

Those land uses most l i k e l y  t o  be affected by 

A sens i t i ve  

and certain parks. Some animals may a l s o  be consider 

' receptors. However, a survey of 'the project  ar current  l i t e r a t u r e  
I revealed no fauna i n  the  study area known t o  be permanently affected 

by the noise. The nearest  receptors, permanent res id  

( .3  mi).from the  proposed w e l l  site. Those resi n t s  w i l l  temporarily 

be subjected t o  approximately SO dBA during the period the w e l l  is 

are .5 hn 

u dr i l l ed  and vented. 
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3.2 Impacts Caused by Flow-testing or Operation of t he  ,Proposed Action - 
3.2.1 Geology . Li 

The possible environmental impacts of geopressured geothermal resources . F  

development have been ident i f ied  as: 1) land subsidence and 2) contamination 

of ,  o r  hydraulic e f f ec t s  upon, (a) the surface environment i n  the  v i c i n i t y  of 

the  w e l l  site; or (b) the  subsurface environment, consisting of aquifer systems, 

both f resh  and sal ine,  i n  t he  v i c i n i t y  of the  w e l l  site. 

would.be of a secondary nature, occurring as a consequence of f l u i d  withdrawal, 

A l l  such impacts . 

or  f lu id  escape, from formations i n  the  geopressure zone. 

Land-surface subsidence as a r e s u l t  of f l u i d  production from the subsurface 

is a complex hydrodynamic phenomenon related t o  the drainage function of 

fine-grained sediments, mainly swelling varieties of c lay,  which is closely 

coatrolled by the  geometry of sediment f ac i e s  d i s t r ibu t ion  i n  the zone of 

hydraulic stress, the s a l i n i t y  and temperature of formation waters G e t  i n  

motion by the  hydraulic stress, and the  e f f e c t s  of s t r u c t u r a l  deformation, 

mainly f au l t s ,  as subsurface hydraulic bar r ie rs .  

Gulf Coastal P la in  r e f l e c t  na tura l  hydrodynamic e f f ec t s ,  t h e i r  locat ion and 

Fatilts i n  the Louisiana 

the movement on them being mainly the consequences of d i f f e r e n t i a l  compaction 

of sandy sediment f ac i e s  and adJacent clayey sediment fac ies ,  i n  response to  

progressive compressive stress due t o  increasing overburden load, concurrent 

with continuing prograding d e l t a i c  deposition. 

l i ke ly  t o  be renewed i f  the  pressure of i n t e r s t i t i a l  f l u i d s  i n  the fine- 

grained sediments is reduced, r e su l t i ng  in  e f fec t ive  stress d i f f e r e n t i a l s  grea te r  

Movement on such f a u l t s  is 

than any the sediments have previously experienced. Reactivation of movement on 

exis t ing f a u l t s  as a consequence of compressive stress induced by removal of - 
Ld 
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f l u i d s  from the  subsurface by wells i s  common i n  the Gulf Coastal P la in  of Texas, 

and is evident i n  a few l o c a l i t i e s  i n  Louisiana. 

ab le  t o  f l u i d  pressure de i l ines  i n  reservoirs  of the hydropressure tone only. 

A l l  such movements are a t t r ibu t -  
L d  

Suscept ibi l i ty  of any loca l i t y  to land subsidence as a consequence of f l u i d  

withdrawal from reservoi rs  i n  the hydropressure zone is  re la ted  t o  the hydrologic 

his tory of the  loca l i t y ,  and of the region i n  which it occurs. 

in a coas ta l  area have been preconsolidated by loading stress, e i t h e r  as a 

I f  the deposi ts  

consequence of Pleistocene lowering of sea leve l ,  deep trenching by rejuvenated 

coas ta l  streams, and lowering of the water t ab le  by several  hundreds of meters 

below its present "static level"; o r  by na tura l  water l eve l  decl ine before 

f l u i d  withdrawals through w e l l s ,  then there  w i l l  be no subsidence of t he  land surface 

u n t i l  the  head of water i n  these deposi ts  is lowered by pumping below the  level 

reached i n  t h e  geologic past. 

deposits, have not  been pre-stressed by na tura l  drainage, and are highly suscept ible  

t o  compaction as a r e s u l t  of f l u i d  withdrawal and consequent head decl ine-  Land 

subsidence from f l u i d  withdrawal is  common where Holocene deposi ts  are affected.  

The Holocene deposits,  which over l ie  the Pleistocene 

Deposits i n  the  geopressure zone occur within a natura l  pressure vessel;  

i n t e r s t i t i a l  f l u i d  pressure r e f l e c t s  par t ,  o r  a l l ,  of the  weight of overlying 

deposits. 

d e t a i l  in t he  G;lf Coastal Plain,  geopressure condftions extend d m v a r d  

thousands of meters-perhaps t o ' t h e  zone of rock metamorphism a t  depths o f  

10,675 t o  12,200 m 

Zone ranges from about ? N O  t o  %go m (8,000 t o  18,000 ft) in south b U i S i m .  

f t  $6 a t  a depth of d m ~ t  8745 

keas and about 3,660 

Beneath a regionally extensive "sea&?. now mapped i n  considerable 

(35,000 t o  40,000 ft). The depth t o  the  top of t he  geopressure 

- '  

(9,000 ft)  i n  the  v i c i n i t y  of the  Prime Prospect 

(12,000 ft)  i n  the  v i c i n i t y  of the  LaFourche Crossing 
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. .  (J prospect. 

meters below the pressure seal, and fluid pressure declines resulting from large- 

scale withdrawals from such aquifers commonly reduce reservoir pressures to 

hydrostatic, or below. 

Sandbed aquifer systems occur in the geopressure zone thousands of 

However, the f hid pressure "envelope" in which these 

zones of low fluid pressure occur is unbroken, and no upward transmission of the zone 

of pressure relief is yet apparent. 

subsidence in coastal Louisiana resulting from withdrawal of fluids from reservoirs 

in the geopressure zone -- some 6,600 of which have produced some 6 Tcf of natural 

There is no well-documented example of land 

gas each year, for more than a decade. Some of these reservoirs have also 

produced millions of barrels of saltwater with the gas. 

If production wells are properly constructed, negative impacts are not likely on 

the physical geology in the vicinity of the well site. (These improbable 

negative impacts could be contaminatioq or hydraulic effects upon the land surface 

or the subsurface environment). Pressure relief as a function of fluid production 

tends to close, rather than open, fault planes; well design will preclude serious 

thermal effects on the near-surface rock environment; and suitable disposal wells 

will return spent brines to regional salaquifer systems. 

Effects of flow testing on the physical geology of the well sites are those 

resulting from fluid pressure changes in the reservoirs tapped by the wells. 

Flow tests involve relatively small total volumes of produced fluids, by 

comparison with the voluaes of fluid withdrawn during commercial opera- 

tions on an annual basis, for example. 

fields which have produced from geopressured reservoirs comparable to the 

ones to be flow tested in the Sweet Lake area, indicate that no 

1 

Detailed records for wells and well 

.. t. 
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adverse environmental consequences should result from flow testing. Geo- 

blpressured zone reservoirs are known to have produced more than 100'million 

barrels of liquid equivalent (at 1,000 cubic ft of gas equals one barrel of 

liquid) over periods as great as 10 years with no measurable subsidence. 

Wallace (1962) provides records of production, Pz (where P = Pressure, and z = 

coefficient of expansion of the gas) versus cuihulative production, and cumulative water 

production, for numerous geopressured gas reservoirs in south Louisiana -- some of which 
developed reservoir pressures less than hydrostatic without observable land subsidence. i 

3.2.2 Physiography and Soils 

Because there will be no adverse impact on the geology of the Prime Prospect 

Area there will be no adverse impact on the physiography or soils, 

3.2.3 Groundwater 

. During normal operating conditions, groundwater would not be impacted by 

flow testing with the exception of normal amounts of surface contamination 

of soils from inadvertantly lost brine. The impacts will be limited in 

area and not affect fresh groundwater in the Chicot aquifer. 

3.2.4 Surface water 

Impacts to surface water from this stage of the proposed action could result 

from disposal of the fluid brought to the surface, and from possible ele- 

vational and drainage gradient changes brought about by land surface sub- 

sidence or seismic activity. Thermal and chemical pollution could alter 

surface water quality. 

disrupting ir.rigation and navigation 

Elevation changes could alter surface flow patterns, 

uses or environmental systems 
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dependent upon ex is t ing  gradient flows and water regimes. 

such changes could increase saltwater encroachment 

Additionally, 

i n  the wetlatld areas or 

i n  i r r iga t ion  supply sources, canals, ,or impoundments. 

3.2.5 Wildlife and vegetation 

Potent ia l  impacts d i r e c t l y  generated from flow t e s t ing  and operation include 

l iquid and gaseous e f f luents  and noise. Poten t ia l  impacts ind i rec t ly  

generated include dust ,  exhaust, and noise from increased automotive 

traffic t o  and from the  w e l l  site. 

species within the  project  area. 

There are no,known endangered o r  threatened 

Geothermal e f f luents  are extremely hot, s a l ine  t o  brine,  and may contain 

concentrations of toxic  elements i n  so l id ,  l iqu id ,  o r  gaseous,form. 

released i n t o  the  environment, any of these propert ies  could cause adverse 

biological impacts. However, proper containment, insulat ion,  and disposal  

(reinjection i n t o  s a l i n e  aquifers) of geothermal products during normal 

operations should assure a minimal e f f e c t  on the plant  and animal l i f e .  

If 

* 

.It may, however, be necessary t o  f l a r e  uncondensable geothermal gases 

instead of re in jec t ing  them. 

o r  C02 levels. 

cation of water which may i n  turn  so lub i l i ze  the  trace heavy metals (Schieler, 

1976). 

This may cause loca l  increases i n  H2S, SO,, 

If t he  H2S is i n  high concentration, it may lead t o  ac id i f i -  

The su l fur  oxides and H2SO4 can be highly toxic t o  vegetation and aquat ic  , 

communities. 

the atmosphere near the ground o r  are washed onto ground surfaces  by r a i n f a l l ,  

If wind conditions are l i g h t  and these substances r m i n  i n  
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the s o l l s  and surface waters could become more acidic ,  and less conducive t o  

plants  and aquatic l i f e .  The impact w i l l  vary because p l an t s  and animals 

have d i f fe r ing  tolerances t o  pH. 

degree of acidi ty .  

For example, legumes can t o l e r a t e  some 

However, soybeans produce highest y ie lds  i n  s o i l s  having 

a pH of 6.5 t o  7.0 (Peevy, 1972) and a lowering of pE as a r e s u l t  of ac id i f i -  

cation of the s o i l s  can be expected t o  lower crop yields.  

areas would be those with s o i l s  already somewhat ac id i c  l i k e  Crowley silt 

loam, Morey sandy silt loam, and Beaumont clay with crops of soybeans o r  

clover. 

The most cr i t ical  

A test of shor t  duration should mit igate  t h i s  hazard. 

Noise, another d i r e c t  product of the proposed action, should have no 

ef fec t  on p lan ts  and cause only temporary hovements of animals away from the 

w e l l  site. 

During periods of flow t e s t ing  and operat  ' traffic to 

and from the w e l l  s i t e  is expected t o  increase. Automotive exhaust and dust 

may decrease vegetative productivity, especial ly  for those individuals c lose  

t o  the roads but should not cause permanent damage. 

I f  the w e l l  is tes ted o r  operates during the waterfowl hunting season, noise 

generated from' the w e l l  operation and t r a f f i c  moving t o  and from the  w e l l  s i te 

may lessen the  qua l i ty  of the  outdoor experience and decregse hunter success 

near the well site. i 



3.2.6 Land Use 

There are no expected impacts on land use from.the flow-testing and 

operation of t he  proposed act ion other  than the  commitment of land f o r  
> 

the' d r i l l i n g  of t he  proposed action., 

3.2.7 Socio-economic 

The socio-economic character of the  Prime Prospect Area w i l l  not  be 

affected by the flow-testing and operation of the proposed action. 

3.2.8 A i r  Quality 

Well-testing w i l l  result i n  the  d i r e c t  re lease ,of  steam and 

a var ie ty-of  other  gases and pa r t i cu la t e s  f o r  approximately 70 days 

(ERDA, 1977a). The contaminant of grea tes t  concern is hydrogen 

sulf ide.  

concentration i n  the  Frio Formation i n  t h i s  pro jec t  area. 

su l f ide  concentrations f o r  the  Frio along the  Gulf Coqst In Texas range 

from .32 mg/l t o  1.6 mg/l (Kharaka et al., 1977). 

from geopressured zones i n  the  Frio i n  Vermilion Parish east of the 

No data  is presently avai lable  on the  hydrogen s u l f i d e  

Hydrogen 

Concentrations 

Sweet Lake Prime Prospect A r e a  range from .4mg/l to 5 mg/l (Kharaka 

et al., 1979). 

be between those values shown i n  Table 3-1. 

The H2S concentrations at  the  project  will  probably 

Hydrogen &ulf ide  levels 

will be monitored i n  order t o  determine i f  a s igni f icant  impact w i l l  

occur. No Louisiana o r  Federal air  standards f o r  hydrogen su l f ide  

presently exist. The H2S odor threshold is .002 mg/l. Other gases 

t h a t  may be emitted are CO, NOx, NHg, CE4, N2, and H2, based on typ ica l  

noncondensable gas content f o r  pressure f lu ids .  

w i t h  the geothermal f lu ids  o r  ra i sed  by equipment should not  add 

Par t icu la tes  released 
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Table 3-1. Hydrogen Sulfide Concentrations i n  the Frio Formation. 

B2S Concentration 
LJ 

- Well Field County o r  Parish m g l l  

Kitchen #l 
Cozby 12 
Gardiner f l  
Rachel 866 
St.  Un. A #9 
Edna Delcambre 
No. 1 

Chocolate Bayou .Brazoria, Tex. 1.6 a 
Chocolate Bayou Brazoria, Tex. .85: 

a Chocolate Bayou Brazoria, Tex. 32 
E a s t  White Pt. San Patr iz io ,  Tex. 1.0 
Weeks Island Vermilion, La. .4 

Tigre Lagoon Vermilion, La. .5 b 

a Source: Khattaka et al.,  1977 
baataka et  al., 1979 

s igni f icant ly  to the background l eve l  of par t icu la tes  i n  the proposed 

test si te area. I The short  duration of these emissions makes it unlikely 

tha t  the a i r  qual i ty  w i l l  be s ign i f icant ly  affected outside of the 

immediate area of the  w e l l .  

The impact of f l a r ing  the  gases from a s ingle  plume is expected t o  be 

small based on t he  experiences from similar geothermal w e l l  tests 

(ERDA, 1977a) 

reduction of the  various pol lutants  resu l t ing  from f lar ing.  

par t icu lar  project is miniscule when compared t o  the  many f l a r e s  which 

exist i n  major r e f ine r i e s  i n  

qual i ty  is still within standars (see Section 

I 

I Operational monitoring w i l l  iden t i fy  the  percentage 

This 
I 

I 

e Lake Charles area where the air  

The impact of the cool 

because of the small s i z e  required fo r  the s ing le  w e l l  operation. 

possible impact would be the increa 

of " s t e a m  fog" during freezing temperatures i n  winter; but the frequency 

fo r  t h t s  is small, s-ince the mean number of days with temperature equal 

f required, is expected t o  be negligible 
I 
I 

i A 

, occurrence of fog (or the formation 

hj 
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or  less than O°C [32'F] as observed a t  Lake Charles is approximately - 
u 13 days per year). 

3.2.9 Recreational, archeological, and h i s t o r i c a l  sites. 

There w i l l  be no adverse impact on the known recreat ion o r  archeological 

o r  h i s to r i ca l  sites i n  the v i c i n i t y  of the w e l l  site. 

3.2.10 Federal, state, regional,  and loca l  land-use programs 

There w i l l  be no adverse impact on the  known Federal, state, regional, and 

loca l  land use programs i n  the v i c in i ty  of the well  site. 

3.2.11 Noise 

Noise from engines may impact selected receptors i n  the v ic in i ty  of t he  

proposed w e l l  site. 

nannally experienced along the  nearby ILauisiana highway. 

However, i t  is  not expected t o  exceed engine noises  

r 

3.3 Unavoidable Direct and Indi rec t  Impacts 

3.3.1 
,. 

Impacts from Dr i l l ing  and Maintenance - A Summary 

The unavoidable impacts from d r i l l i n g  and maintenance may be s h r i z e d  as 

Approxhately 2 ha ( 5  ac) of Prime Farmland w i l l  be removed from 

productivity during the duration of the proposed action: 

The Pleistocene surface is already modified by agricul tural  

practices.  

road o r  canal t o  the si te and a t  the  w e l l  site, but t h i s  w i l l  not 

exceed what is already happening i n  the  agricul tural"  f i e l d s  . 
Small amounts of brine,  d r i l l i n g  muds and hydrocarbons w i l l  be 

sp i l l ed  during normal d r i l l i n g  and maintenance operations. 

Soi l  erosion is expected during the preparation of the  

- 
16, 

However, 
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the impacts will be limited in areal extent and depth and not affect 

the fresh groundwater resources of the Chicot aquifer. ‘ 1  

4) Roads will alter existing drainage patterns. Runoff will increase 

turbidity in watercourses and degrade water-use desirability and 

natural habitat. 

The greatest impact due to drilling and maintenance of abell will 

be the loss of habitat for drill pads and access routes. 

productivity in and near roads used for access to the well site 

may be reduced. 

experience near the well site may be reduced. 

Because the concentration of total suspended particulate in the 

air is within standards at the Lake Charles area, the added impact 

on air quality due to construction is small. 

of impacgs due to exhaust emission from drilling and construction 

machinery is also negligible. 

There is potential for noise impact from the proposed action in the Prime 

Prospect Area. 

Prospect Area, the impact will not affect a large number of people. 

5 )  

Biotic 

Hunter success and the quality of the outdoor 

6) 

The accumulated level 

:7) 

However, because of the rural character of the Prime 

3.3.2 Impacts from Flow-testing and Operation - A Summary 
The unavoidable impacts.from flow-testing and operation may be summarized as 

In a11 probability, some brine will be lost to the soil but the impact 

will be local and will not’ effect groundwater resources. 

Gaseous releases, noise, and increased traffic either directly 

or indirectly generated during testing and operation of a 

geothermal well may cause adverse biological impacts. 
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3) Well-testing w i l l  r e su l t  i n  the d i r ec t  release of steam and 

a var ie ty  of other gases and par t icu la tes  for  about 2 t o  3 

months. 

unlikely tha t  the a i r  qual i ty  w i l l  be s ign i f icant ly  affected 

outside of the immediate area of the w e l l .  However, due t o  

the noxious odor of HZS, inhabitants within a 3.2 km (2 mi) 

radius of the w e l l  should be informed. 

notifying approximately 265 people. 

The short  duration of these emissions makes it 

This w i l l  require 

The impact of f l a r ing  the gases from a s ingle  plume is 

expected t o  be small; monitoring w i l l  provide more accurate 

measurement of eff luents .  

The Impact of the  cooling tower, i f  required, is expected 

to  be negligible due t o  i t s  s m a l l  s ize .  (However, i t  may 

cause a localized "steam fog" during freezing temperatures, 

but the  frequency of such temperatures is only 13 days per 

year i n  the  Prime Prospect Area.) 

4) Some noise impact is expected fromtheoperation of the flow- 

tes t ing  and operation of the proposed action. 

emissions w i l l  not a f f ec t  a la rge  number of people because 

of the r u r a l  character of the Prime Prospect Area. 

Such noise 
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CHAPTER FOUR - PROBABLE CUMULATIVE ANTI LONG-TERM ENVIRONMENTAL EFFECTS 

4.1 Adverse b 

4.1.1 Geology 

Unless the test well blows out and craters, or flows out of control for a 

long time (months or years), there will be no long-term environmental-.effects. 

Geopressured zone reservoirs commonly show rapid fluid pressure recovery to 

conditions very close to initial reservoir pressure, following long periods 

of production at very large flow rates (Wallace, 1962). If the target 

reservoir of the Sweet Lake prospect is as described, its return to initial 

conditions following tests should be rapid, and no subsidence or fault 

activstion is expected. 

4.1.2 Physiography and soils 

There should be no cumulative and long-term environmental effects on the 

physiography in the vicinity of the well site. 

During normal operations, cumulative and long.-term adverse impacts will be 

limited to soil contamination by small’amounts of drilling fluids, fuels, 

lubricants and brine. 

effects, but the volume of brine leakage should be small and the impact would 

be limited to the production well, pipelines, and dieposal well sites. 

Soil contamination by such fluids can have long-term 

4.1.3 Groundwater 

The Chicot aguifes should not be adversely impacted. 
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4.1.4 Surface water 
w 

There will be a change of water circulation patterns by roadbeds and other 

constructed impediments to surface flow. 

quality alteration from chemical and thermal pollution and from runoff con- 

taining lubricants and other toxins introduced into this environment by 

There is a possibility of water 

development of the proposed action. 

consumed for developmental or operational purposes. 

Finally, local water resources may be 

4.1.5 Wildlife And vegetation 

The probable cumulative and long-term effects are similar to those of most 

oil and gas well operations in Louisiana. 

The chronic low level discharges of oil, bleed water, machine lubricants, 

and drilling muds from prolonged drilling activities may have a long- 

term, cumulative effect on biological productivity in the vicinity of 

the well. Coating of vegetation and sediments by oil-emulsion drilling 

muds, if used, could lead to the imparting of an oily taste t o  animals 

that feed on these materials. 

ducks inedible. 

Drilling muds will render dabbling 

Localized biological deserts are common sites around tank batteries, separators 

and similar facilities (St. Amant, 1972). If brine discharges are present, 

salt accumulation on heavy soils would retard if not totally prohibit reestab- 

lishment of vegetation for many years (Coody, 1978; Landry, 1978)- 
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4.1.6 Land use 

Prime Farmland will be removed from production by the installation of the 

proposed action. 

the prairie farmland in the Prime Prospect Area. 

The amount of Prime Farmland needed is .001 percent of 

4.1.7 Socio-ecoaomic 

Due to the short construction and testing time period, and to the fact that 

there will not be a large influx of workers or specialized personnel into 

the Prime Prospect Area, no adverse cumulative and long-term environmental 

effects are expected to occur. 

4.1.8 Air quality 

There are no known long-term or cumulative impacts on the air quality of the 

Prime Prospect Area. 

4.1.9 Recreation, archeological and historical s.ites , 

The only long-term effect on culture resources would be the damage to archeological 

and historical sites that could be induced by .the greater accessibility to those sites 

near the access roads. 

tures associated with the proposed action may impair the visual integrity 

of a historic structure. 

Vandalism i s  a major problem and is irreparable. Struc- 

4.1.10 Federal, state, regional, and local land use programs i 
[ 
I 

There will not be any adverse cumulative and long- 

upon institutional factors as a result of the proposed action. - 



4-1.11 Noise - *u The test site vi11 be-able  t o  m e e t  Federal noise  regulat ions if positioned 

correct ly  and adequate mufflers are maintained. 

noise produced by the  operation w i l l  be  during d r i l l i n g ,  thfs effect w i l l  

only be of short  duration, 

Since the majority.of the 

Therefore, no negative long-term cumulative e f f e c t s  

are ant icapatel  from t h i s  project ,  

4.2 Beneficial 

4.2.1 Geology 

Beneficial e f f ec t s  to the  physical s e t t i ng ,  in terms of geology or subsurface 

hydrology, might include the  creat ion of a r e l a t ive ly  shallow reservoir of 

lm-gradeheat.  formed by the waste-water disposal operatfon, 

consequential if the  v o k k e s  produced and disposed are small. 

Tkris would be in- 

4.2.2 Physiography and s o i l s  

No known cunrulatfve or long-term impacts on the  physiography and soils of 

the w e l l  site area vill result from t h e  proposed action. - 

4.2 . 3 Groundwater 

Testing and prbducing a geothermal well  a t  the propos’ed locat ion is not 

expected t o  produce beneficial  e f f e c t s  f o r  the loca l  groudwaterresources,;  

4.2.4 Surface water 

If the constituency of the  produced fluids al]lows,’the produced w a t e r s  

could be used as a supplement t o  i r r i g a t i o n  waters presently being used 

exclusively i n  the Prime Prospect Area. However, t h i s  is not  planned at  

the present time, but could occur should circumstances warrant, 
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4.2.5 Wildlife and vegetation 

Whenever land use changes occur, habitat for existing vegetation and wildlife 

is destroyed whlle habitat $s created for tather species. 

or changes in elevation, soil moisture, and soil or water chemistry will 

benefit species more tolerant of the newly created habitats. 

Land disturbances 

4.2.6 Land use 

There are no known beneficial impacts which may result from the proposed 

action in the vicinity of the well site. 

4.2.7 Socio-economic 

The beneficial economic benefits, if any, will be of a short duration. 

expected working force will be smali and will be probably commuting for 

only the tiqe involved in the Construction and testing operation. 

the project prove the .resource feasible for developmen't, there may be a great deal of 

The 

Should 

economic activity ib the future, but not necessarily from Federally funded projects. 

4.2.0 ' Air quality 

' There are no known beneficial impacts to the sir quality in the vicinity 

of the well site as a result of the proposed action. 

4.2.9 Recreation, archeological, and historical sites 

An intensive survey of the well site has been copducted and no sites 

have been identified (see Appendix D). 
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- 4.2.10 Federal, state, regional, and local land use programs 

Local governmental agencies may develop and adopt rules and regulations regardin P 
geopressured and geothermal resources exploration and exploitation, as they will 

realize the existing potential of these resources within their area of juris- 

diction. 

are expected as a result of the proposed action. 

.I ." ** 

. ' .  

No other beneficial cumulative and long-term environmental effects 

4.2.11 Noise 

There are no known beneficial impacts from the noise of the proposed action 

on the well site or surrounding areas. 

' . .  

f r  r 
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CHAPWR FIVE - ACCIDENTS 
As of the preparation of this document, there are no known detailed studies of 

well blowouts or other accidents associated with geothermal-geopressured wells 

in the Gulf Coast area. However, EPA 'conducted studies on two well blowouts in 

:the wetlands of south Louisiana'which indicate the possible areal extent of con- 

'tam$nation from such accidents. These two well accident studies were on the Edna- 

Delcambre 54 well in Vermilion Parish, Louisiana (ERDA, 1976) and the McCormick 

Oil and Gas Well 1.6 km 

1975). 

(100 ft). 

of 610 m (2000 ft) from the well site. 

(1 mi) south of Intracoastal City, Louisiana (Castle, 

The Edna-Delcambre well blew fluid into the air approximately 30 m 

As a result of winds, brine fallout occurred at a maximum distance .- 

At the Meconnick O i l  and Gas 

Uel.1, maximum drift of fluid discharge was approximately 1828 m (6000 ft) . 
Major contamination extended out 1525 m (5000 ft) and covered an area 

of 269 ha (665 ac) (CaGtle, 1975). 

discharge will aepend on the character of individual wells. 

of what may be found in the Prime Prospect Are@ (Tables 5-1, 5-2, and 5-3) 

Ls available from other studies (Hankins et al., 1977; Wilson et al., 1977; 

Farkallts and Hankins, 1978). These estimates pf qomponents and concentrations 

were used to estimate the potential adverse impacts resulting from the 

proposed action. 

The type of fluid and amount of 

Some indication 

OSHA guidelines protect worker health and welfare at the site of the proposed 

action. 

driller. 

potential of an accident which results in the uncontrolled release of heated 

brines and other fluids 

These programs are well defined and are the responsibility of the 

The Department of Energy i g  directly concerned with reducing the . 

and gases into the environment. Inorder toreduce the 

~ 
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Table 5-1. Summary of Water Analyses from an Edna Delcombre Well. 

Sand 13 Sand #l 
Component I Concentration, mg/l e. 

Total Dissolved Solids 11 5,000 1 33,000 
Total Hardness (a% CaC03) 6,100 6 , 800 
Chloride 67,000 80,000 
Silicate (as Si02) 58 57 ‘ 

Bicarbonate (as CaC03) 1,100 1,100 
Calcium 1 , 700 2,100 

Iron 7 11 
Zinc <1 1 

Magnesium 160 180 

* 

290 400 
60 63 

.290 290 

Strontipm 
Boron- - 
Sodium 43,000 46,000 4 

Potassium 

PH - 6.2 6.1 
.a- e.. 

Source: Hankins et al., in press 

Table 5-2. Range of Concentrations Reported for ‘Louisiana Geopressured 
Waters. 

Concentration, mg/l . Number of 
Component Minimum ?laximum Analyses Reported 

Total Dissolved Solids 200 345,006 64 
Sodium .lo 103,000 65 

calcium .8 33,000 65 
?&gnes ium -0 , 24,000 63 
Chloride 10 - 201,000 66 
Sulfate 0 407 61 
Bicarbonate 0 2, 500 65 
Lithium 2 18 46 

Pot ass ium 50 1,100 45 

Strontium 3 2 65 10 
Barium 4 1 , 000 34 
Bromine 14 213 44 

5 74 45 Iodine 
Boron 18 67 38 

0 

Source: Wilson et al., 1977 
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- I  Table 5-3. Typical Gas Analysis from Delcambre Test Well u 
Mole X 

Component Sand 83 Sand P l  

1 

0.29 

92 . 78 
3.47 

1.12 

0.13 

95.36 

1.73 

0.37 

1-c4H10 0.42 0.09 

0.32 . 0.09 n-C4H10 

0.14 

0.09 

0 .os 

0.04 

0.09 0.02 

c7 plus 0.20 0.09 

Source: Karkalits and Hankins, in press 
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poss ib i l i ty  of such an accident, blowout preventers w i l l  be ins ta l led ,  

high pressure pipes and valves w i l l  be used, and casings w i l l  be 

cemented in to  place and overlapped. 

be cemented completely from the formataon t o  the surface to  provide 

greater  s t a b i l i t y  to  ensure seal ing of aquifers. A s p i l l  prevention 

Annular space of each w e l l  w i l l  

L 

control and countermeasure plan w i l l  be devised. Weighted mud and 

high pressure mud pumps capable of in jec t ing  nud in td  the w e l l  t o  

control pressures w i l l  be used during the  proposed action. Well design 

and d r i l l i n g  plans w i l l  he reviewed bv the Louisiana Department of 

Natural Resources as a prelude t o  t h e i r  issuance of a permit t o  d r i l l .  

Negligible e f f e c t s  on geologic conditions may be expected as a consequence 

of accidents during si te preparation and access construction. 

5.1.2 Physiography and s o i l s  

* w 

5.1 Accidents During S i t e  Preparation and Access Construction ' 

5.1.1 Geology 

Accidents may cause sp i l lage  of o i l s  or other toxic f lu ids  i n t o  the Prime 

Prospect Area. The extent and severi ty  of such an occurrence w i l l  depend on 

the type of spil lage.  

5.1.3 Groundwater 

Contamination may r e su l t  from the sp i l lage  of o i l s  or other toxins. 

degree of impact w i l l  depend on the amount of s p i l l  and the locat ion of the  

The 

s p i l l .  
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5.1.4 Surface water 

Accidents during preparation and access construction would be those coxurnon t o  

any construction or i ndus t r i a l  development requiring use of heavy machinery, 

vehicles,  and petroleum o r  other tox ic  products. 

lubricant tanks would introduce pol lutants  i n t o  surfacedrainage. 

explosion could have the same effect .  

Leaking o r  overturned 

F i r e  and 

Toxins i n  d r i l l i n g  muds and other  

materials being brought t o  the si te represent a poten t ia l  impact i f  they 

are, by accidental  leak o r  co l l i s ion ,  allowed to  mix with surface waters. 

i 

In the  par t icu lar  s e t t i ng  of t he  proposed action, construction activities 

could accidentally c lose drainage d i tches  or  breach levees, dikes,  o r  other 

re ta ining s t ructures .  The e f f ec t  would be t o  alter established surface 

flow pat terns ,  allowing otherwise segregated water sources t o  mix. 

5.1.5 Wildlife and vegetation 

Accidents having the  grea tes t  probabi l i ty  of occurrence during si te preparation 

and road construction include s p i l l s  and f i r e .  

t i on  of lubricants ,  fue ls ,  d r i l l i n g  muds o r  -chemicals would probably k i l l  

Accidental s p i l l s  d i r e c t l y  On vegeta- 

exposed plants. 

habi ta t  f o r  food chain organisms and higher aquat ic  forms, 

copppon const i tuents  i n  d r i l l i n g  muds and t h e i r  r e l a t i v e  tox ic i t i e s  are l i s t e d  

in Table 5-4. Such s p i l l  

When washed i n t o  aquat ic  systems, they could damage the 

A list of some 

should be contained t o  assure  a minimum of damage. 

The extent of damage would a l s o  depend upon the clean-up procedure. Surfactants 

might prove more harmful to  vegetation than the or ig ina l  s p i l l  (Cowell, 1969). 

Burning might remove a major portion of the hydrocarbons, and while i t  would 
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Table 5-4. Some Constituents Used i n  Dri l l ing Fluids and Muds and Selected Toxici t ies  

96 hr. 
Piah Sea 

X Quebracho ex t r ac t  '"Biodegradable 6.000-1 5, OW 135 158 
x Li~Mau1folut.a. uleitm 12,000 7.800 12.000 

and c h r o u  d r r iva t ivea  
Acryloni t r i ter  (ruch as 

hydrolysed polyacrylo- 
n i t r i t e )  

Sodium aalta of metl and 
pyrophorphoric acid 

Ilatural g u n  
TanniM 
Molecularly dehydrated 

Subbiturninour product. 
Protocatechuic acid 
Barite 
Lignine(ruch aa humic 

acid#) 
I)antobite 
Sugarcane fiber. ' 

Lime 

phoaphatea 

Granular material .  such 
sa ground nutahello 

Corn atarch 
Se Icua t er 
Soluble eaua t i c l l i gn in  

Carboay methyl eel luloae 
product 

X Crude o i l  
X Sulfonated crude o i l  
X O i l  emulsions 
X Sodium chromate 

Aniooic and nonionic 
aurfactalrta 

Organophylic clay 
X Soapr of long-chain f a t t y  

acid. 

i r r i t a t i n g  t o  akin 
and eyer 

must not be d ieeha rgd  
t o  environment 

15,000-105,000 . 14,500 100.000 . e10.0 
1.500-6,000 5.0 

6.000-90.000 

750-6.006 

1.500-6,ooO 
66.0ob120.000 

t h w p h o l i p i h  (..(I., l ec i th in )  . . .  
X Anbeatom vary toxic 15.000-30,OOO 

Unia tcn  

X - Createat po ten t i a l  d v e r a e  impact on local veBctation and fauna 

, .  

10.0 

, 
0.5 

3.000 8,600 10.0 
570 140 10.0 

Sourcar 1) Collina. 1975. p. 463 
2) O.?.C.C.C., 1977 
3) 
4) TLV: 

96 hr. n.~: the ppm raquird to kill SOX of the  or8anirU i n  96 hour. 
Level of pol lutant  b a l m  which a worker could be rubjoct for 8 hour. a day f o r  5 deym a w e t .  
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destroy ex is t ing  vegetation, reestablishment ofperenntLals should not be retarded. 

Burning as a clean-up operation f o r  major o i l  s p i l l s  is current ly  practiced 

in coas ta l  Louisiana and has the support of the Louisiana Wildlife and Fisher ies  

Commission (St. Amant, 1972; Castle, 1975). 

i n  agr icu l tura l  areas o r  pick up from water bodies would be the most su i t ab le  

cleaning procedures and should be used when and where possible. 

In  other  instances,  plowing under 

S p i l l s  due t o  

s i te  and road preparation and construction would probably be localized. and-minor, 

and not necessitate major clean-up operations. 

Depending on moisture conditions a t  the  time, accidental  f i r e s  could spread 

through the area u n t i l  extinguished or u n t i l  reaching waterways of su f f i c i en t  

s i ze  t o  s top the f i r e .  

the immediate area since the area is current ly  maintained i n  ear ly  successional 

F i res  should have l i t t l e  impact on the vegetation of 

s tages  through normal agr icu l tura l  p rac t ices  o r  common marsh management 

techniques, i.e., burning ( O ' N e i l  and Linscombe, 1977). 

be controlled as soon as possible, espec ia l ly  i n  ag r i cu l tu ra l  areas t o  prevent 

loss of agr i cu l tu ra l  crops during the growing season. 

However, f i r e s  should 

5.1.6 Land use 

In case of an accident during site preparation o r  road constructio- fur ther  

prime agr icu l tura l  lands could be removedfrom o r  permanently damaged f o r  produc- 

t ion.  

could a f f e c t  sett lements o r  recreat ional  areas depending on the proximity of the  

accident t o  the  site of the proposed.action and the extent of the  accident. 

The l eve l  of a c t i v i t y  and risks invQlved wtth delivery of v o l a t i l e  f u e l  cargoes i s  

similar t o  t h a t  for . typ ica1  d r i l l i n g  operations by o i l  companies on the Louisiana- 

Accidents involving trucks or vehicles  with v o l a t i l e  f u e l  cargoes 

( 

- -  - -  

6d Texas gulf coast. 
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5 . 1.7 Socio-economic 

There may be an adverse impact to the individual should an accident occur, 

but in general there will be no overall impact on the socio-economic 

character of the region. 

5.1.8 Air quality 

During site preparation and access construction, the impacts on air quality 

will result from dust, exhaust emissions from construction machinery, and 

t 

I 

noncondensable gases released from geopressured fluids during preconstruction 

flow-testing. These releases are expected to be minor, short-term, and 

should be readily dispersed because about 62 percent of the time the 

atmosphere stability classes are in D and E (Section 2.6.2). 

5.1.9 Recreation, archeological and historical sites 

Accidents during site preparation and access construction would have little 

or no effect onlrecreafion, archeological or historical sites. 

5.1.10 Federal, state, re'gional, and local land use programs 

There will be no long term impact on any Federal, state, regional, and 

local land use programs. 

activities, such as a state highway, there may be disruption of service 

Should the accident occur near one of these 

until the accident is controlled. 
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5.1.11 Noise 

There should be no long-term noise impact resu l t ing  from accidents. 

5.2 

The DOE w i l l  i n i t i a t e  precautionary measures which w i l l  reduce the po ten t i a l  

f o r  accidents. These measures are discussed i n  Section 5.1. 

Accidents During Dr i l l ing  and Operation 

5.2.1 Geology 

Accidents t h a t  might have ser ious impacts on the geologic conditions and 

subsurface hydrology are (1) blowout with crater ing,  or (2) uncontrolled flow 

. a t  very htgh rates. When a blowout occurs, the producing formation may be 

seriously damaged by erosion, collapse, and s t r u c t u r a l  deformation i n  the 

v i c in i ty  of the w e l l  bore, with similar and even more widespread e f f e c t s  i n  

overlying formations. With destruction of w e l l  casing by explosive movement 

of water and sand upward, c ra te r ing  begins, Blowout craters more than 610 m 

(2000 f t )  i n  diameter, k i t h  boi l ing hot water and mud discharging 

steam, have been formed in south Louisiana In several o i l  d r i l l i n g  accidents 

where w e l l s  penetrated the geopressure zone. Craters have boiled f o r  months 

i l l i n g  themselves, or being brought under control by w e l l s  d r i l l e d  . 
nearby t o  k i l l  them. 

Although the petroleum industry has developed sophisticated blowout prevention 

equipment against  any known eventuali ty , mal funktioning equipment, human e r r o r  

In judgment, or negligence occasionally can lead to blowouts. A de ta i led  

description is avai lable  of d r i l l i n g  r i sks  and mitigating measures unique t o  

geopressured zones i n  the Gulf Coast region (EnergylResearch and Development 

Administration, 1977). ' While the  probabi l i ty  of a blowout i n  geopressured 
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zones has not been studied i n  d e t a i l ,  and information on blowout i 

rates is presently unavailable, i t  is known t o  be substant ia l ly  higher 

than t h a t  fo r  the o i l  industry as a whole (the majority of o i l  w e l l s  are 

d r i l l e d  i n  normally pressured reservoirs).  

frequently d r i l l ed  i n t o  the geopressured zone and has prevented blowouts i n  

a l l  but the most exceptional cases. 

The o i l  industry,  however, has 

The s igni f icant  impact of a major blowout 

is evidenced by the  few instances when one did occur. 

the potent ia l  f o r  blowouts are knowledge of the subsurface, expert ise  of the 

Factors which reduce 

d r i l l e r ,  use of proper blowout prevention equipment (BOPE), properly weighted 

d r i l l i n g  muds, properly selected and in s t a l l ed  casing s t r ings ,  and proper 

completion practices ( a l l  of which are reviewed by the Louisiana Department 

of Natural Resources pr ior  t o  t h e i r  issuance of a permit to  d r i l l ) .  

Accidents during d r i l l i n g  can permanently damage ta rge t  reservoirs  and a l l  

prospective overlying reservoirs ,  by physical disruption as w e l l  as long- 

l a s t i n g  hydrologic e f fec ts .  

loca l  i n  extent. 

However, the geologic damage is l i k e l y  to  be 

The hydrologic and hydrodynamic e f f ec t s  could be widespread 

and long-lasting, especially i f  dissolved gas i s  released i n  vapor phase 

i n  several  overlying aquifers ,  as appears t o  have occurred as a consequence 

of the Tigre Lagoon blowout i n  1969. Cross flow of s a l ine  waters and the 

contamination of shallow freshwater aquifers  as a r e s u l t  of blowout are 

l i ke ly  t o  be loca l  i n  e f fec t .  

I 

5.2.2 Physiography and so'ils . 

Contamination of so i l s  may r e s u l t  from a blowout of the w e l l  during the 

d r i l l i n g  phase of the proposed action. 
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z 1  5 . 2 3 ‘Groundwater 

SignIf2cant threats to the quality of local groundwater could arise 8s a result 

of accidents which would cause deep formation brines to enter freshwater 

aqui€ers during drilling and operation of the geopressured well and the associated 

brine disposal wells. Fresh groundwater could become permanently contaminated 

with brine high in NaCl and other constituents such as boron (Gustavson and 

Kreitler, 1976) Possible groundwater contamination mechanisms include: . 
I 

*Surface brine spills from uncontrolled well blowouts 
*Subsurface blowouts 
*.tost circulation zones encountered during drilling 
*Loss of brine due to hydraulic fracturing of the disposal 

*Brine loss through leaky or ‘inadequately plugged abandoned 

*High pressure hazards to future drilling into disposal 

aquifer or the casing cement 

well casings 

formations 

The former three mechanisms- surface blowouts, subsurface blowouts and lost 

circulation- could occur with both production and brine disposal wells. 

because production wells will penetrate geopressured reservoirs and brine inj ection 

wells will be completed in normally pressured sands within a few .thousand meters 

of the surface, blowout hazards should be 1imited.to production wells. 

The latter three mechanisms --hydraulic fracturing, brine loss through 

However, 

. abandoned wells and pressure build-up disposal sands-.. are potential 

ited to the brine disposal well operations. 

Of all the hazards, the most immediate is a blowout of the deep production 

well. Problems associated with excessive pressures developed during brine 

disposal are unlikely in view, of experience in brine disposal operations in 

the Sweet Lake area. The Louisiana Department of Conservation (1976) reported 
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that a total of 86.85 million barrels of brine had been injected into saline 

aquifers at the Sweet Lake Field by 1975. 

barrels of brine daily would flow for 11.9 years to produce this volume. 

A geopressured well producing 20,000' 

Brine 
u 

disposal wells at Sweet Lake Field include one completed in a 46 m (150 ft) 

thick sand at -610 m (-2000 ft) capable of injecting 40,000 bbl per day at sur- 

face pressures less than 350 psi. Similar favorable conditions for brine dis- 

posal are anticipated for the region of the well site. , 

In normal drilling operations the weight of the mud column in the hole is higher 

than the encountered formation fluid pressures. 

the formation into the well. 

tion pressure, an uncontrolled vertical flow of foirmation fluid can result in 

a blowout. 

Hence, fluids do not flow from 

If the wesght of the mud column is less than forma- 

Drilling into deep, geopressured reservoirs requires all reasonable preventive 

measures be taken to maintain control of the well. 

venters are required by the rules and regulations of the Department of Conserva- 

tion. Drilling mud programs can take advantage of foktion pressure data 

obtained from wells already drilled into the geopressured resource to assure 

Oper,ational blowout pre- 

that adequate mud weight is maintained. - 

If equipment malfunctions or other accidents result in a well blowout, drilling 

muds and formation fluids spilled on the surface would contaminate the soils and 

shallow sediments. 

fluid produced and the length of time the well is out oftcontrol. 

volumes of fluid can be impounded at the well site to control the area of impact. 

High flow rates could result in contamination over a larger area, but drainage from - 

The extent of contamination is dependent on the volume of 

Limited 

u 
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the  Pleistocene Terrace t o  'the coas ta l  marsh t o  the south would remove much of 

the  brine, reducing the  impact t o  l o c a l  arable so i l s .  

the  Chicot aquifer  are not  l i k e l y  t o  be affected by a w e l l  blowout a t  the  surface. 

Groundwater resources in 

Blowouts can occur t o t a l l y  below the surface i f  f l u i d  from one formation (not 

necessarily geopressured) is l o s t  t o  another formation of lower f l u i d  pressure. 

the  worst case, a br ine flow could be established from a deep s a l i n e  aquifer  i n t o  

the  f resh  groundwater aquifer  around the w e l l  bore. Such an occurrence should be 

prevented by the required surface casing and cementing program which is designed 

t o  seal off  the  freshwater resources. 

volume of br ine could be i n t r o  

w e l l s  may be adversely ,affecte 

p a r t i a l l y  removed from t h e  aquifer ,  i f  it could be located, by a system of spec ia l ly  

I n  

Should a subsurface blowout occur, 8 l a rge  

designed w e l l s .  

5-13 



- 
Brine must be injected into saline sands which are under hydrostatic pressure L, 

(Le., formation pressure is equal to the pressure produced by a column of 

water of height equal to the depth of the aquifer concerned). If injection pressure 

approaches or exceeds geostatic pressure (the weight of the overburden, about 1 

pound per foot of depth),the area around the well bore and the formation can be 

fractured. Vertical flow paths could be created and brine could be forced into 

shallow freshwater aquifers. 

Hydraulic fracturing is unlikely in normal brine injection operations because 

injection pressures are maintained well below fracture pressures. Aquifers of 

adequate volume for safe containment of the required volume of brine disposal, 

similar to the disposal sands at Sweet Lake Field, are expected to exist. 

Brine injection will undoubtedly increase the formation pressure in the receiving 

formation. Although the increase is expected to be localized around the well and 

to dissipate when injection is stopped, it is possible that abandoned wells 

cased through the same disposal reservoir have leaky, inadequately plugged casings 

which provide vertical flow paths for release of injection pressure bui1d-q. 

Injected brine or native formation' brine could be dlbplaced through shallower 

casing leaks into saline sands, freshwater aquifers or even to the surface. 

Subsurface leaks are unlikely to be detected. 

near the planned disposal wells should be checked to insure an adequate plug 

exists below the base of fresh groundwater.. 

Abandonment records of all wells 
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If brine disposal aquifers are totally confined,they will permanently retain 

the pressure increase produced during brine injection. 

pressure could be higher than that anticipated in future drilling ventures in 

It is possible the 

the area. 

sures created in previously normally pressured formations so that back-flows 

Future operators must be aware of any unnatural formation pres- 

and blowouts can be avoided. 

Brine disposal experience at Sweet Lake Field indicated that the creation of 

permanently pressured disposal reservoirs is unlikely. 

can be avoided by monitoring the disposal well to assure that the aquifer 

volume is sufficient to receive the brine without excessive pressure increase. 

Such a possibility 

5.2.4 Surface water 

Akcidental discharge of geopressured fluids to the surface poses the 

greatest potential impact to surface water. 

of the geopressured resource increase the possibility of accidents 

during drilling. Blowouts, thermal wellhead and casing cracks, scaling 

and clogging of injection wells, leaks, spills, and hman errors could all 

High temperatures and pressure 

result in venting of the produced fluids to the surface where they could be 

introduced into surface waters b; drainage, seepage, or flooding. 

Dorfman and Deller (1976) list 

tine or accidental: 

these impacts from surface disposal, 

1) Contamination of shallow aquifers and soils from leaks or 

flooding ; 

2) destruction of non-salt-tolerant vegetation adjacent to water 

courses ; 
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3) 

4) 

interruption of animal migration patterns; 

disruption of food chains and ecological balance in estuarine 

waters; and 

5) thermal pollution. 

Produced geopressured fluids range in temperature from 150°C to 260°C 

(302OF to 500°F) (Drofman, 1976). The highest recorded temperature in 

the Gulf Coast region is 273OC (523'F) at a depth of 5859 m (19225 ft) 

(Dorfman, 1976). Chemical composition of the produced fluids varies from 

formation to formation. Sabadell and Axtmann (1975) report a high proba- 

bility of environmental pollution by trace metals from geothermal sources. 

Table 5-5 lists tolerance levels suggested by EPA (1976) for selected 

constituents. The range of relative hazard of constituents for which 

data are available can be evaluated by comparing the listed tolerance 

levels with levels of constituents found in Louisiana geopressured fluids. 

The range of relative hazard is calculated by dividing the observed 

maximum and minimum concentrations by the apptopriate limit (Schieler, 

1976). 

centration exceeds maximum allowable concentrations (Table 5-6).  

This gives a number which indicates how much, if any, a given con- 

On the basis of these available data, barium, TDS, and chloride are 

the constituents which appear to present the greatest potential hazard. 

However, unknown hazards from toxic trace elements whose concentrations 
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Table 5-5. EPA Suggested Water Quality Criteria. 

Constituent Domes t i c  Aquatic 

Alkalinity (CaC03) 20 mg/l 
Ammonia 0.02 mg/l 
As 50 vg/1 
Ba 1 mg/l 
Be 1100 v g / l  
B 750 vg / l  
ca 10 v g / l  
Chlorides 250 mg/l. 
C r  50 vg/1 100 v g / l  
cu 1 mg/l 0.1 96-hr.LCso* 
Cn 5 v d l  
t o t a l  dissolved gasses  
Fe ' 0.3 mg/l 1 4 1  
Pb 50 vg / l  I 100 vg / l  
Ma 50 vg / l  100 vg / l  a 2 v d 1  0.1 vg / l  

N 10 mg/l 
Phenol 1 vg/1 
P 0.01 vg/ l  
Se 10 vg/ l  0.01 S6-hr.IC50 

50 vg / l  0.01 96-hr.LC50 Ag 

110% sa tura t ion  value 

ni 0.01 96-hr. LC50 

250 mg/l - Sulfates  . 
TDS 
Turbidity 

500 mg/l 

2 v d l  

. .  
l i m i t  10% redut t ion  In photosynthetic 
a c t i v i t y  point  

a) increase in weekly average no 
g rea t e r  than 1.C (1.8 F) 

b) da i ly  cycle not a l te red  i n  anpl i tude 
or frequency, summer maximum not  

I exceeded 

H2S 
Temperature . 

Zn 5000 vg/l  0.01 96-hr.LC50 

- the concentration of a toxicantwhich is l e t h a l  <fatal) t o  50% of the  
organisms tested in a specif ied time. 

; ,  

Source: ' E A ,  1976 
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are unknown and for which no tolerance limits have been established may 

prove to be far more hazardous. 

Table 5-6. Range of Relative Hazard of Known Geopressure Fluid Cgnstttuents 

* 
Range of Concentration Tolerance Level for Range of 

.. Constituent iPPd Domestic Supply (ppm) Relative Hazard 

TDS 200-345,000 500 0 . 4-690 
Chlorides 10-201,000 250 0 . 04-804 
Sulfates 0-407 250 0-1 6 
Barium 4-100 1 4-1000 
Boron 18-67 0.750 24-89 . 
Sodium 10-103,000 270 0.04-381 

All species of fish and other aquatic life must tolerate a range of 

dissolved solid concentrations in order to survive. Estuarine and marsh 

species tolerate changes from fresh to brackish to seawater. Abrupt changes 

in these aspects of water quality resulting from accidental discharge of 

geopressure. fluids into surface waters could eliminate desirable habitat and 

cause plasmolysis of leaves and stems in vegetation. 

in salinity -joriarion have been recommended to’protect wildlife habitat 

The following limits 

(EPA, 1976): 

Natural Salinity (pp t) Variation Permitted (ppt) 

0-3.5 1 .o 
3.5-13.5 2.0 
13.5-35.0 4 .O 

Agricultural uses of water are also limited by dissolved solids concentrations . 
The following general classification of salinity hazards for irrigation water 

has been prepared (EPA, 1976): 
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Dissolved Solids Hazard for Irrigation Water (ppt) 

Water from which.no detrimental 
effects will usually be noticed................O.S 

Water which can have detrimental 
effects on sensitive crops . . . . . . . . . . . . . . . . .O.S- l .~  

bi 

.. 
Water that may have adverse effects 
on many crops and requires careful 
management practices.......................l.~Z.O 

Water that can be used for tolerant 
plants on permeable soils with care- 
ful management practices...................Z.~-S.O 

Table 5-7 lists tolerance limits for agricultural water use of known 

constituents’in geothermal fluids. 

for irrigation and livestock watering, pointing out known results of 

excessive concentrations of the constituents. 

The table considers water uses 

. . . .  

. Undetected or accidental venting of effluents through surface or sub- 

surface faults could occur for several reasons. 

of casing, choice o f  hydrauli lly unsuitable disposal -aquifers or 

reinjecslon well sites, and wells improperly plugged during abandon- 

ment could allow the fluids to esca 

the well site through faults or land lenses with surface outcrops. 

Faulty installation 

Contamination of soils, reduction of water quality, and consequent 

ts to terrestrial and aquatic biota could result. 
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Table. 5-7. Agricultural Use Criteria for Constituents in Geopressured Fluids 

Constituent - Criteria Remarks * .  
. Ammonia No criteria suggested. 
Arsenic 0.1 mg/l Toxicity to some crops at 0.S mg/l; no 

livestock criteria suggested. 
' Barium No.criteria suggested. 
Beryllium 0001 t? ,500 mg/l Crop toxicity acidity dependent; no 

Boron 0.75 mg/l Toxic to eensitive plants, e.g. citrus 

Cadmium 

livestock criteria suggested. 

at <1 mg/l; no livestock criteria suggested. 
Reduced crop yield8 at lmg/l; crop 
accumulation related to zinc concentrations; 
no livestock criteria suggested. 

Toxicity for plants begins at 0.1 mg/l; 
no livestock criteria suggested. 

Toxic to plants at e30 mg/l; no criteria 
suggested. 

Chromium . No criteria suggested. 
Copper 

Iron No criteria'suggested. 
Lead 

Manganese 0.2 mg/l suggested Toxicity to plants increases with decreas- 
for acidiphilic ing pH; no livestock criteria suggested. . 
crops 

Hercury Bio-accumulation but no.criteria suggested. 
Nitrates No criteria suggested; nutrient for crops. 
Phosphorus No criteria suggested; nutrient for crops. 
Selenium No criteria suggested. 

H9S No criteria suggested. 
. zinc Toxic to some crops at 0.4 to 25 mg/lmay 

cause iron deficiency in plants; no live- 
stock criteria suggested,- 

Total D i s -  5,000-15,000 -Osmotic effects in plants; variable harm 
solved mg/l suggested to both plants and animals. 
Solid (TDS) 
Sodium Toxic to certain plants; ratio to other 

cations important; no criteria given. 

Source: EPA, 1978 
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'1 I 5.2.5 'Wildlife and vegetation 

Accidents induced from blowouts, cracks in the well head or pipes, human 

error, or natural hazards (i.e., hurricanes, floods, subsidence, fault 

reactivation) could cause release of toxicants into the environment. The 

range and seriousness of the resulting impacts are dependent on the type, 

composition, quantity and length of exposure of the biologically degrading 

material released and various environmental factors such as vind 

LJ 

speed and 
. .  direction, light and atmospheric moisture. . _ .  

Of these accidents, the blowout will probably have the most detrimental effect 

on the surrounding vegetation and faunab The constituents of geopressured ef- 

fluents and their concentration will determine their toxicity. Some of the 

Comparison of concentrations in brine and acceptable standards are shown and 

those substances considered to be a hazard are marked with an X. 
0 

Sodium, potassium, calcium and magti 

An elevated sodium 1 

use but is expected'to be diluted before it enters.streams or aquifers. 

um are all necessary nutrients for plants. 

resulting from a blowout would Be' high for domestic 
r *  

Chloride ion is t .single most .pr It can be detected by animals Chloride ion is t .single most .pr It can be detected by animals 

at low levels. Any 'increase in chloride, hardness or TDS levels "in an area must 

be. compensated for by increased respiratory demand of the local fauna and flora. 

The tolerance level of rice and soybeans is 1,500 ppm (Coody, 1978) for TDS. 

salts may "sterilize" the soil for 10-25 years or more (Coody, 1978; Landry, 1978). 

Lower levels of TDS would impa.<r productivity but not cause long-term damage. The 

major effects would probably be within 300 m (984 ft) of the well, and in 

cd agricultural areas could probably be confined to a single field. All of the 

The 

Y 
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Table 5-8. Constituents in Geopressured Brines of Environmental Concern (ppm). 

200 

IO 

0 
8 
0 

3 
I8 
10 
so 

3 d  
325.000 115,m 13S.000 

201 *wo 67 .000 80.000 2 ~ 0 5  
6,100 6,800 

S? M 
2.500 I.ld0 1,100 

33.000 1,700 2* 100 
24,000 I60  I80 

265 290 , 400 

7 I1 1.0 
.l I 0.009-0.r6 

67(75'0) . 60 63 0.s-L 0 
103.m 43,000 46.000 t7@ 

1*1m 290 290 *9 
6.2 6. I 

2 s d  
0. I' 

50.0 
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ki .:sOils'in the  Prinie Prospect Area have a high clay content whose cat ion 

exchange capacity could. extend the pers is tence of s a l i n i t y  prob$ems. 

I 

Increased hardness (Mg, C a )  due t o  geopressured w e l l  e f f luents ,  @$le exceeding 

drinking water standards, may ac tua l ly  be benef ic ia l  s ince  calcium and mag- 

nesium are necessary nut r ien ts  f o r  plants.  Incregsed water hardnesu raises 

the tolerance level of 

, .  

Is t o  other  toxiq metals. 

4 

e been commonly found i n  g ressured waters and have been 

kl l i t e r a t u r e  (Axtmann, 1975; Collins,  
-L 

1975; Schieler,  1976; Balashov, 1975; Schmidt, abadell  t q d  Axtmann, 
t .  

1975; and Koons -- et al., 1977). 'Similarly, Gulf Coast br ines  have been found 
I I. ~ * .* 

t o  include s igni f icant  leve ls  OP several heavy metals (I$ilson f$ e, 
Hankins e,t &. , (977; Mayer 

1977; 
1 i  

i " *  

, 1977), par t i cu la  c, boron, lqthium, 
* 4  .' 

i ron,  strontium, barium, and bromide (Table 3-1). 

Zinc may be a pollut ion problem i n  Gulf Coast br ines  (Table -3-1); I$ vas 

period (Brereton 

soluble and ex- 
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A secondary e f f ec t  of zinc contamination is t o  cause a shortage of manganese 

uptake, :noted especial ly  .' i n  soybeans, which lowers productivity and y ie ld  

(Treshow, 1970) . 

Boron l eve l s  are very high i n  geopressured brines,  sometbes aver 75 times 

the maximum suggested by EPA (1976). I t s e f f e c t s  are ameliorated on neutral 

t o  a lkal ine s o i l s  of high adsorption capaci t ies  (Biggay and Fireman, 1960), 

such as the f resh  marsh. The upland areas would be most s ens l t i ve  t o  boron 

additions where over 0.5 ppm would cause inh ib i t ion  of flowering, chlorosis  

and lowered p lan t  production (Treshow, 1970). Lithium, s imilar ly ,  cau8es 

chlorosis, 'burning,and impaired plant  growth a t  the  levels present $n 

geopressured brines.  

tolerable  limits t o  freshwater fauna and terrestrial and aquat ic  flora. 

Their uptake w i l l  probably be grea tes t  under reduced oxygen conditions, sucp 

8 

Iron, strontium, barium, and bromine may be in excess of 
.. 

as thos.e.prqsent. in .the marah or fJooded rice f i e lds .  - .  - - 

In  summary, the ava i l ab i l i t y  of heavy metals t o  p lan ts  and ult imately 

the rest of the food chain i s  dependent on Eh, pH, and other  consti tuentg 

of the so i l .  The a l te rna t ing  of reduced and oxidized conditions such 

as is present i n  a te r race  rice f i e l d  makes these locat ions i d e a l  f o r  

cmplexing and then solubglization of heavy metals. 

during a flooded period would cause metals t o  be complexed under reduced 

conditions t o  form su l f ide  p rec ip i t a t e s  o r  to be surface absorbed Onto 

organic matter o r  clays. 

Thys, a s p i l l  

. ,  

1. 

A dry period o r  dredging could oxidize and 

-break these complexes-allowing a pulse of heavy metals t o  be released. 
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H S gas has been measured i n  the f i e l d  near a geopressured site blowout 'et 

levels toxic o r  harmful t o  plants (Coastal States  Gae Pyoducing' Co., 1970). 
2 hi 

This is probably a very localized phenomena. 

. 
Sn conclusion, there  are many consti tuents i n  geopressured br iaes  which can 

have detrimental impacts on flora and fauna. Toxici t ies  are campwnded by 

the  high salt  concentration of the br ine and by h&h temperatures (Andersoq, i 

1973) ,  both of which may cause. toxici ty  t o  occur tlt lower concentrat2opb: thaq 

under normal conditions- 

ta t ion  has been destroyed., Fish rcills can be anticgpated fn adjacent and dam- 

stream aquatsc systems. Contamination of frrigation waters or +agricultural 

f i e l d s  raay7makehazardaus the use of food produced there. 

Fauna surviving the spray ell avoid areas where vpge- 

It may be uecessgry t o  

take thoere areas aut of production. 

wi ld l i fe  usage of t he  contamhated f ie lds .  

Measures &odd d s p  be taken to discourjye 

It is passfbze that a blowout may occur vhfb drifling through an olfl or gg4 

formation. In such a case ail or gas could fall on th6 surrm~xding areas s@ 

m y  cause local damage and ffres. 

dependent on the type af hydrocarbp, -the &sage received, the physiography pf 

area,veather conditians at  the  time of the s p i l l ,  &e type of l o c a l  biota, 

the season df yearc the previa= expnsuri? of the. area tp a i l  or other pol- 

l u t an t s  arid the type .af clean-up treatment tmp&nente& {Straugkn, L9tZ.). 

The serSottsuess.of such a 8pi21 wouu be 

\ 

' \  

Damage t o  f€~ra would be most severe where'the Peaves gre c e d  vi& 042. 

Vegetation with oEOed Zeaves w f i l  probabzy be kirfed (Baker, 1971). 

n i a l  planes vgth mdergraund sterage structures w i l l  be most 12keXy ta survive 

Peren- 

hd (Baker, l971), Bobever, annuals may not repopulate t h e  mtamina ted  area i n  

the immediate future fol lowhg a s p i E l .  
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b, 
Continued o i l i ngs  may imcrease mortal i ty  of plants  and even aniqmls, especial ly  

i n  aquatic systems ( C a w e l l ,  1971). The time of year i n  which a blowout occurs . 

has a d i r ec t  bearing on survival  of the b io ta  ( C o w e l l ,  1969; Baker, 1971) with 

the  greatest  damage occurring during the  reproductive seasons. The t i m e  of 

year 1east.damaging t o  plants  would be winter. 

gydrocarbons may migrate down i n t o  the s o i l  (Dietz, 1973) and p e r s i s t  t he re  f o r  

years (Blumer and Sass, 1972; Whelan et  al.,1976) s ince  the  oxygen required 

f o r  t h e i r  microbial degradation (Zobell,1973) may be l imiting. 

on the sediment and leaf surfaces  may reduce oxygen diffusion i n t o  the s o i l  

4nd lower vegetation productivity even though death does not ensue (Gebhart, 1973). 

An o i l  sheen 

Oxygen deprivation and tox ic i ty  may cause d r a s t i c  reductions i n  aquat ic  animal 

l i f e .  

thereby changing the community s t ruc tu re  (Burk, 1976). 

The e f f ec t s  of such a s p i l l  would be t o  eliminate o i l  s ens i t i ve  species,  

The s ignif icance of 

t h i s  t o  the productivity and d ivers i ty  of the b i o t i c  community w i l l  depend upon 

the importance of the  adversely affected 1" species within the community (Treshou, 

1970). 

An o i l  s l i c k  resu l t ing  from a blowout could attract b i rds  and would be most 

harmful during migrating periods when b i rd  populations i n  south Louisiana 

are high (Erickson, 1963). 

alimentary tract and give l e t h a l  o r  sublethal  doses of toxins t o  b i rds  

O i l  ingested during preening could l i n e  the 

'(Hartung and Hunt, 1966). 

-Aromatic compounds i n  o i l  are water soluble which increases t h e i r  b io logica l  

accessibi l i ty .  " .  They are a l s o  more toxic  than other o i l  f r ac t ions  (Resource 

.. * '  t 
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Tech, Corp., 1972). 

air and water temperature,and weather conditions. 

t o  disperse rapidly i n  the  winter and/or under calm wind and water conditions. 

Their d i spersa l  w i l l  depend on the  area's physiography, 

b) O i l s  would be least l i k e l y  

Clean-up operations might include burning, plowing, physical  removal, sur- 

factants ,  etc. The prac t ices  least l i ke ly  t o  harm the  area would include 

controlled burning and plowing under of f i e l d s  on the terrace. The terrace 
I 

areas are already diked and ditched and drainage i s  Controlled f o r  i r r i g a t i o n  

purposes. 

tained with minimum environmental impact i f  rapid ac t ion  is taken immediately 

following an accident. Mechanical removal of 021 from the i r r i g a t i o n  d i tches  

and burning of ag r i cu l tu ra l  crops o r  plowing of contaminated f i e l d s  would ~ h & y  

r e s u l t  i n  short-term productivity losses.  

O i l  pol lut ion of a f i e l d  o r  of i r r i g a t i o n  waters could be eas i ly  Con- 

..- 

Subsidence, earthquakes o r  f a u l t  react ivat ion are considered very unl ikely oc- 

currences. FXre, e i t h e r  accidental  or from controlled burning during s p i l l  

clean up, w i l l  have the least impact on low, w e t  areas. On the  terrace, 

agr icu l tura l  crops can be replanted. F i r e  should have l i t t l e  long-term 

e f f e c t  i f  promptly controlled. 

5.2.6 Land use 

In case of an  accident during d r i l l i n g  o r  a w e l l  blowout, hypersaline geo- 

pressured f lu ids  could s p i l l  onto agr icu l tura l  areas. The impact of such 

I an accidentwouldresult  e destxuction of ala vegetat ive cover which 
I came i n  contact with t h e  f lu ids .  Agricultural  productivity of t he  affected 
I 

lands could be hindered f o r  a long period of time. Past  experiences with 

br ine  s p i l l s  (over 3.5 ppt) i n t o  r i c e  f i e l d s  have made these f i e l d s  unpro- 

ductive even 10 years a f t e r  the time of the accident (body, 1978). Brine 
b d  
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- 1  u /  fall-out is documented t o  have occurred, as a r e s u l t  of wind action, as f a r  

out as 1830 m (6000 f t )  from the w e l l  s i te (Castle, 1975). 

Because of the proximity of the  test s i te  t o  a s t r i p  deivelopment and loca l  

recreational si te,  disruption of domestic o r  recreat ional  activities may 

take the form of evacuation. 

is possible. 

Damage to the exterior of building s t ruc tures  

5.2.7 Socio-economic 

A blowout and uncontrolled discharge,of brines and gases w i l l  cause the 

evacuation of a l l  houses, businesses, and churches i n  the area of impact. 

In the Tigre Lagoon accident, brines were carried a d i s t a n c e  of approxi- 

mately 610 m (2000 f t )  (ERDA, 1976). A t  the McCormack O i l  and Gas Well, 

maximum d r i f t  of f lu id  was  approximately 1830 m (6000 f t ) .  

r e l a t ive ly  few number of people w i l l  be adversely affected by such an 

In t o t a l ,  a 

accident because of the ru ra l  character of the  region. 

be polluted by the s p i l l  and w i l l  not be available for agr icu l tura l  produc- 

Fields  w i l l  also 

t i o n  fo r  an undetermined period. 

5.2.8 Air qual i ty  

By standards of n o m 1  o i l  f i e l d  operation, extraordinary precautions 

w i l l  be taken i n  the  proposed project t o  prevent blowout of the  test 

w e l l .  

the  high pressures anticipated i n  the geopressured zone. 

Y e t  the  poss ib i l i ty  of a blowout should be considered in view of 

Some documen- 

t a t ion  exists on blowout occurrences a t  various geothermal f i e l d s  (ERDA, 1976). 
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Since the emission rate of H2S due to possible blowout from the proposed project 

is not known, one may calculate the impact on air quality as the result of the 

oxidation from HZS to SO2 from the experience gained by Edna Delcambre 54 well 

(ERDA, 1976). 

The computation of SO2 is based on the following assumptions: 

A. 

8 .  

C. 

D. 

E. 

Emission height is assumed to be about 30m(100.ft). This is based on 

data that during both the first and second blowout of Edna Delcambre 54 

well, saline formation fluid was blown about 30m (100:ft) vertically into 

the air. 

Emission rate of H S is assumed to be about 608 Kg/hr. This is based 2 

on a Union Oil Co. well testing, which produced a total flow of 22,500 

Kg/hr., of which 3% was noncondensable gases. 

this was COP. 

the total emissions of H2S would equal 608 Kg/hr. 

Atmospheric stability is assumed to be F, the moderately stable condition 

commonly used as the air pollution computation foz safety analysis. 

Wind speed during stability F, which occurs about 14% per year, in the 

Prime Propsect Area is 1.7 m/s. This is given in the Section 2.6.2. 

Ninety-nine percent of 

If the remaining percent is assumed to be entirely If S, 2 

Blowout will result in the burning of the gas, which in turn will result 

in oxidation of the H2S to SO2. Available data showed that 620 grams of 

H2S would produce 1136 grams of SO2. 

On the basis of the preceding informationd the maximum concentration of SO2 may 

be computed from standard EPA techniques to be about 192 vg/m . 3 The distance 

of this maximum concentration is expected to be about 1.6 km (1 mi) downwind 

from the blowout well. Although the concentration of S02is below air quality b, 
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standards, because of the noxious order of H2S, the  area within 3.2 km (2 m i )  

radius from the  blowout w e l l  should be warned and necessary precautions taken. c 
I n  surmpary, the impacts of the proposed project  op air qual i ty  are ins igni f icant  

- '"during construction and operation. However, should blowout occur, the most im- 

portant pol lutant  w i l l  be SO2, and its maximum concentration is below nat ional  

ambient air  qua l i ty  standards. No adverse e f f ec t  on air  qua l i t y  is ant ic ipated 

even under conservative estimates during s t ab le  atmospheric conditions. The 

e f f ec t  of inversion layer  is a l so  small, because the minimum height of t h a t  layer  

is about 520: m(1706 f t )  above ground (see Section 2.6.2). 

5.2.9 Recreation, archeological, and h i s to r i ca l  sites 

There are no archeological o r  h i s t o r i c  sites on the w e l l  s i te  t o  be affected 

by the proposed action. 

5.2.10 Federal, state, regional and loca l  land use programs 

A w e l l  blowout may r e s u l t  i n  the closing of state highways. 

- .. 

5.2.11 Noise 

With the possible exception of explosions, the  loudest accidental  noise level from 

the w e l l  s i t e  would be if the w e l l  were venting i n  an unmuffled condition. 

cipated noise leve ls  produced by t h i s  occurrence have already been discussed 

i n  Section 3. 

the w e l l  site. 

Anti- 

Accidents of t h i s  type may r e s u l t  i n  bqoken windows in buildings a t  
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CHAPTER SIX - COORDINATION WITH FEDERAL, STATE, REGIONAL AND LOCAL AGENCIES 

6.1 Programs and Permits 
Ld 

A t  present there  are several Federal, State and loca l  agencies which have 

programs, regulations o r  permits pertaining t o  geothermal a c t i v i t i e s ,  o r  

t o  a c t i v i t i e s  involved i n  geothermal exploration and .development ( B a r r e l l e t  al., 1978). 

Several agencies a t  a l l  levels of government were contacted and asked t o  ident i fy  

any ru l e s  o r  regulations t h a t  they may have'affecting the proposed t e s t ing  of 

a w e l l  s i te i n  Cameron Parish f o r  geothermal resources. 

contacted appears i f i  Appendix E of t h i s  rgport. 

those tha t  responded. 

A list of the agencies 

An as t e r i sk  i d e n t i f i e s  

6.1.1 Federal 

The accompanying Table 6-1 shows agencies at  the Federal l e v e l  which have 

ru les ,  permits o r  programs concerning geothermal activities. Executive 

Orders which may a f f e c t  the proposed ac t ion  are a l s o  ident i f ied.  

i d e n t i f i e s  major Federal l eg i s l a t ion  pertaining t o  par t icu lar  valuable resources. 

Table 642 

For more extensive da ta  covering Fe4eral programs, ru l e s  and regulations 
s 

pertaining t o  the geothermal and geopressured resources,see Department of Energy 

(DOE), 1978. 

6.1..2 S t a t e  

I n  Table 6-3 state agencies which have ru les ,  regulations,  permits o r  

.programs related to '  the  exploration and development of geopressured 

-___ - 

Ur geothermal resources i n  Louisiana are ident i f  led. 
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Table 6-1. Matrix of Federal Action on Geopressured-Geothermal Well Testing 
Activities and Related Oil Activities. 

krresu of Lnd hnagcwnt  
Dept. of the Interior . 
Bureau of bcdoor Recres- 
tion (Dept. of the Interior 

C. S:Army Corps of v 4 /  

Enfineerr 

Dept. of coP.erce 
Coast I Geodetic ./ 
Surrey. !WM 

Envi romnts l  hotec- ./ 
cion Agency 

Federsl roue? E. l iss ion  

d . o l o f i c ~ l  survey 4/ 

Interstste Comsrce 
h i s s i o n  

e. s. Fish I Wildlife 

Inter lor)  
Service (Dept. of the / 

Ester Resources buacil 

fxecuti? Orders 

Agencies Requiring ?emits 

/ 

/ X 

X 

X 

/ Agency Reviews EIS snd EA 
or Reviews Applications 

43 USCA p. 1 et 9. 
OCS land Set .T3 U S U  pp 1331-1312 

16 USCA p. 460. 1: 16 WSU p. 460 1-4 

33 CSCS sec. 408 (1960): 33 CSCS sac. 404 (1960): W C C  Bee 
404-33 USCS: 

Cosstsl Zone Xenagaent Act (1972) I.L. EO. 92-583. 06 Stst. 
1280. L U.S.C.pp. 1431 et seq.: 15 U S U  
pp- 311. 330.: Ln’SCA p.1501 cf ss& 
rwPCA see. 402 (1976) 42 WsU See. 1857. 1850. 3521 e t  mea. 

Sec. 1344 (Supp 1976). 

I 
4901 LIP.: 21 CSCA p. W6a; 33 WSCA pp. 1251 Lf. G Z L - 1 1  7:  

USC p. 135 et a. 
16L‘SCA pp. %1-825r:49 U S U  up 1671-1684: 15 nSU P. 717 scp 

43 USCA P. 1334. 1337: 43 C S U  p. 3 1 , ~  
CC. 

: 39 USCA p. 3Sl 

33 USCA p. 1221; 46 W S U  p. 526; 33 P S U  p. l4d; 33 U S U  
b. 1002; 14 USCA p. 0 1 s  m.: 14 CSCA p. 1 I f ~ ~ p .  

16 USCA pp. 742a-742t: 16 P S U  p- 1361 Lt 

42 USCA p. 1962 e t  9: Fed. Ica-ouclear Cnersy Res. L Dn’. 
ACC. 1974 see. i i  

42 USU p.  Sei2 e t  -42 U S U  p. 2011 et se .: Fed. Nm- 
Nuclesr Energy RG. Ikv. Act. 1974. See-.+ USCA pp. M:- 
668 

16 U S U  461-67 USCA 47MICh ss amended. 1973: 
42 USCA 4321 5 m . 1 9 7 0  . ./ 

- 
Executive Order 11988. h y  24, 1177 

Executive Order 11990. 
b y  24, 1977 

x Agency b e  Rules md Regulations 
Applyinf to  &tim 
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fable 6-2. Major Federal Legislation Pertaining to Valuable Resources 

8 

Resources Federal Legislation 

Water. . . . . . . . . . . . . . . .  ..Federal Water Pollution Control . .  

Act 

Air. . . . . . . . . . . . . . . . . .  Clean Air Act 
Endangered Flora and Fauna . . . . . .  Endangered Species Act 
Floodplains and Erosion Hazard Areas . Flood Insurance Act 
Barrier bland and Beaches . . . . . .  Coastal Zone Management Act 
Historic and Cultural Resources. . . .  National Historic Preservation Act 
Wildlife Refuges and Reserves. . . . .  Pitman-Robinson Act; Dingall- 

Johnson Land and Water Consetvation 
Fund Act 

Areas of Unique Cultural Significance. National Historic Preservation Act 

Minerals . . . . . . . . . . . . . . .  Mineral Leasing Act 
Prime Agricultural Lands . . . . . . .  HomeGtead Act 
Forests. . . . . . . . . . . . . . . .  National Forest Management Act 
Living Marine Resources. . . . . . . .  Fisheries Conservation and Manage- 

ment Act; Marine Mammal Protection 
Act 

, 

Coastal Resources. . . . . . . . . . .  Federal ConsSstency Provisions Of 
.the Coastal Zone Hanagement Act 

'Prime Farmlands. . . . . . . . . . . . . .  Section 302 Rural Development Act 
Note: Fer more extensive data concerning Federal programs, rules and 

regu1ations.pertaining to geothermal, and goepressured resources, 
see Department of Energy (DOE), 1978. 

. 

- - -  
... . .  w . Source:- Federal Register, 1978a, 1978b; SCS, 1978. 

. 
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U 
On July 20, 1978,tules and regulations governing the dr i l l ing  for  and I 

production of geothermal resources in the State of Louisiana became 
_ f  - -  - 

effective. These rules and regulations a %led under Statewide 

Order NO. 29-P 

Conservation, Ba 

i lable  a t  the State of Louisiana Office of 

, I  

In  Table 6-1 a su&ry ‘is presented of the forms that must be submitted i n  

the State-of  Louisiaha f o r  ‘the dr i l l ing  and ’production of geothermal 

resources. 

The only regional or local  governmental agency with executive and legislative 

is the Parish Police Jury. 

The Parish has an ordinance providing landuse and control measures which complies 

with Fkderal guidelines and makes the Parish ezigfble for flood insurance under 

the National F e A c t  of 1968, =-amended 197l; and the Flood Disaster 

ended. (Emmer, 1977). 

No comments have been received from the Parish Police Jury pertaining to  the 

proposed action, which leads t o  the assumption that they do not have any rules 

or  regulations affecting the proposed action. 

. <  . <  
The Imperial Calcasieu Regional Planning and Development Commission sees no coafHcts The Imperial Calcasieu Regional Planning and Development Commission sees no coafHcts 

with the proposed action. * 
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- -4. Forms that Must be Submitted in the State of Louisiana for the brilling 
and Production of Geothermal Resources. 

Ld 

Office Form No. Description 

Dept. of Natural Conservation 
Besource (District Off ice) 

01 

0: 

n 

I1  

I1  

6 

11 

I1  

District Manager 
original to Office 
of Conservation 
Baton Rouge 

District Manager 
Office of 
Conservation . 

District Hanager 
Office of 
Conservation 

GR-10 

GR-4 

WH-GR 

GR-Operator 's 
Monthly Rept. 

GR-4 and 
WH-GR 

GR-10-A 
(Application 
for Amended 
Permit to 
drill for 
Geothermal 
Resources) 

GR-SPD 

GR-4 
Work Permit 

Applications for permits to drill 
wells for geothermal development 
below the fresh water sands 

Applications for permits t o  repair 
or workovers 

Well History & Work Resume Report 

Monthly Production 

Directional drilling 

Change of Operator 

Uell-off production'or no longer fn 
use as a service well 

Intention to plug any well or wells 
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6.2 Land Use Plans 

Federal, state, regional and l o c a l  agencies were contacted by letter 

dated July 10, 1978, requesting information on iden t i f i ca t ion  of con- 
k, 

f l i c t s  t h a t  might r e s u l t  from the proposed ac t ion  with any active and 

proposed flanswhich they may have. The list of the  agencies contacted 

appears i n  Appendix E. 

6.2.1 Federal 

The Gulf Intaacoastal  Waterway (GIWW) is a channel b u i l t  and maintained 

by the U.S. Army Corps of Engineers and is the  c loses t  federa l  p ro jec t .  

t o  the w e l l  site. 

The only known S a i l  Conservation Service project  is the  "Caneron Watershed 

Project" (SCS, 1978) (Fig. 6-1). 

lies very near t h e  Prime Prospect Area. Increasedagr icu l tura l  u t i l i z a t i o n  

Some o€ t h e  area affected by t h i s  project  

I 
of t h i s  &ea may be expected as a r e s u l t  of thCs SCS project .  

As f a r  as the  Marifime Administration is concerned, the only po ten t i a l  

con f l i c t  t ha t  could occur from t h e  proposed ac t ion  is i f  i t  in t e r f e re s  

with waterborne commerce on a navigable waterway. 

I+ ~ 

*' 
- _  

It is assumed t h a t  other  ggencies contacted which have not  repl ied have 

no i d e n t i f i  e conf l i c t  regarding the  proposed action. 

I 

A list of state agencies contacted regarding conf l i c t s  of t h e i r  plans 

and the proposed ac t ion  is included i n  Appendix E None of the  state 

agencies which responded see any conf l i c t s  with t h e i r  plans. 

" .  

u 
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. .  - . .  . .  . .. - 



6.2.3 Regional 
- 
i The Imperial  Calcasieu Regional Planning and Development Colmnission (ICRPDC) 

is the regional agency i n  charge of the  Imperial Calcasieu Planning District 

whieh comprises the f i v e  southwestern Louisiana parishes of Cameron, Calcasieu, 

Allen, Beauregard and Jefferson Davis. 

Cameron Parish is the  la rges t  par ish i n  the Imperial Calcasieu Planning District 

(ECRPDC, 1974). 

centrated along cheniers and high r idges alongside 

ways. 

u t i l i t y  and petroleum l i n e s  are shown i n  Figure 6-1. 

Due t o  its extensive swamps and marsh areas, development is con- 

exis t ing roads and high- 

There are no incorporated cities o r  towns i n  Cameron Parish. Main 

Agricultural  lands consisting of rice f i e l d s ,  soybean f i e l d s  and pasture  are 

mainly formed i n  the northern p a r t s  of the parish.  Table 6-5 

shows a land use summan of Cameron Parish. 

Existing and projected land use plans developed by the IRCPDC depic t s  t he  

study area and its v i c i n i t y  mainly as an ag r i cu l tu ra l  area with b u i l t  up lands 

representing the community of Grand Lake and some e t r i p  development.(ICRPDC,1975). 

Wetland areas encompass the  southern portion of the  Prime Prospect Area. 

Present land uses are depicted i n  Figure 2-18. 

rice f i e l d s ,  soybean f se lds  and pasture. 

LA 27 (the major t ransportat ion arteries across the Prime Prospect Area), i n  

a s t r i p  development. 

t i ona l  f a c i l i t i e s  i n  the Prime Prospect Area are a l so  depicted i n  Figure 2-16. 

The majority of the  land is in 

Bui l t  up areas are along LA 384 and 

Churches, schools, a power s t a t i o n  and the main recrea- 
I. 

Slow o r  moderate growth within the next decade is expected t o  take place 

along exis t ing highways i n  the  form of s t r i p  development. Law ly ing  areas 

- 
LJ - 
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.. 
Immfmmsn&munm MAJOR PIPELINkS (DIAMETER IN INCHES) 

Fig. 6-1. Federal programs and u t i l i t i e s  i n  the Prime Prospect Area (ICRPDC, 1976 and Department of 
Conservation, 1973). 



Table 6.5 . Summary of Existing Land Use . Cameron Parish 
LAND USE CATEGORY 

Urban and Built-up Land 
11 . Residential . . . . . . . . . . . . . . . . . . . .  
12 . Commercial and Services . . . . . . . . . . . . . .  
13 . Industrial . . . . . . . . . . . . . . . . . . .  
14 . Extractive . . . . . . . . . . . . . . . . . . .  
15 . Transportation. Communications and Utilities . . 
16 . Institutional . . . . . . . . . . . . . . . . .  
17 . Strip and Clustered Settlement . . . . . . . . .  
18 . Mixed . . . . . . . . . . . . . . . . . . . . . .  
19 . Open and Other . . . . . . . . . . . . . . . . .  

Agricultural Land 
21 . Cropland and Pasture . .. . . . . . . . . . . . .  
22 . Orchards. Groves. Bush Fruits. Vineyards and 

Horticultural Areas . . . . . . . . . . . . . . .  
23 . Feeding Operations . . . . . . . . . . . . . . . .  
24 . Other . . . . . . . . . . . . . . . . . . . . . .  

Rangeland . Not Applicable 
Forest Land 

41 . Deciduous . . . . . . . . . . . . . . . . . . . .  
.42 . Evergreen (coniferous and other) . . . . . . . .  
43 . Mixed . . . . . . . . . . . . . . . . . . . . . .  

Water 
51 . Streams and Waterways . . . . . . . . . . . . . . .  
52 . Lakes . . . . . . . . . . . . . . . . . . . . . . .  
53 . Reservoirs . . . . . . . . . . . . . . . . . . . .  
54 . Bays and Estuaries . . . . . . . . . . . . . . .  
55 . Other . . . . . . . . . . . . . . . . . . . . . .  

Wetland 
61 . Forested . . . . . . . . . . . . . . . . . . . .  
62 . Nonforested . . . . . . . . . . . . . . . . . . .  

Barren Land 
71 . SaltFlats . . . . . . . . . . . . . . . . . . .  
72 . Beaches . . . . . . . . . . . . . . . . . . . . .  
73 . Sand Other than Beaches . . . . . . . . . .  ;( .... 
74 . Bare Exposed Rock . . . . . . . . . . . . . . . . .  
75 . Other . . . . . . . . . . . . . . . . . . . . . .  

ACRES 

494 
-0- 
247 

9. 139 
247 
247 
741 
-0- 
-0- 

-0- 
-0- 
-0- 

-0- 
-0- 
-0- 

17. 043 
180. 557 

-0- 
-0- 

187. 226 

1. 729 
841. 282 

-0- 
-0- 
-0- 
-0- 

4. 446 

TOTAL ACREAGE ...................... 1.350. 102 

Source: .. Louisiana State Planning Office, 1975 . 
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i 

with poten t ia l  fo r  flooding l i m i t  expansion outside higher grounds. 

community of Grand _Lake is  :expected t o  slowly exp 

(ICRPDC, 1975). 

The nearby 

southeast along LA 384 

- ,  

the fu ture  south of the study area 

along the Gulf Intracoastal  Waterway and near the area where LA 27 crosses the 
- \  

GIWW (ICRPDC, 1975). 

Developed areas fo r  the year of 1976 and projected development areas. fo r  1985 
$ 1  . 

according t o  ICRPDC are presented i n  Table 6-6. 

r .  I 4 -- 
6.2.4 Local 

There are no known Parish land use plans fo r  the Prime Prospect Area. 

Cameron Parish is e l i g i b l e  f o r  the National Flood Insurance Program. (Emmer, 1977), 

an indirect  form of land use control, The flood-prone zones of the Prime Prospect 

However, 
- 1  

; t  ~ I '  .<5  

Area are shown an Figure 2-11. 

, 9 . i ' i  - 
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Table 6-6. Cameron Parish 
1976 - 1985. 

Residential 

Commercial-Service 

Industrial 

Extractive 
I 

I Outdoor Games 

Swimming 

Picnic 

Boating 

Camping 

TOTAL 

Existing and Projected Urban Acreages, 

PROJECTED ADDITIONAL 
PRESENT ACRES ACRES NEEDED 

19 76* - 1980 - 
1,422 328 

20 7 

1985 

491 

- 

10 

426 163 244 

9,300 ' 263 135 

9 40 42 

9 

1 

-0- 

11 

-0- 

11 

Indeterminate -0- -0- 

5 15 16 

11,602 888 1,041 

*Base year was from 1972 USGS Land Use Maps, Louisiana Land Use Data 
Analysis (LUDA) information, field surveys, and existing plans. 

Source: ICRPDC, 1976 
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CHAPTER SEVEN - ALTERNATIVES 
7.1 Delay ,- 

This project  is designed t o  d r i l l  a'vill i n t i  B geopressure r e se rvo i r  t o  

e n t i a 1  0ver .a  sustained period of flow t es t ing .  

oned o i l  well,and although St 

provided important: data,- ' i  not h e t h e  optimirm tion. The delay of t h i s  

ssure  reservoi r  da ta  on geo- 

yes trict t h e  amount of infor- 
' .  - .--. 

mation ava i lab le  on t h e  geopressured resource. 

7.2 No Build - 
3 .  

The No -Build ' a l t e rna t ive  is -not cons is ten t  with C.ongressiona1 mandate as 

directed by the' G e 6 t g e d  Energy Research, Development and Demonstration 

c t  of 1974 1U.S. Congress, 1975). ' This act .d i rects  t h e  Federal  Government 

t o  encourage and assist pr fva te  indus t ry  i n  the  development and demonstra- 

tion of prac t icable  means of producing energy fram geoqhemai resources in 

an environmentally sound manner, This assistance is t o  include resource 

assessment and. research and d . i  

leernative methods 

the  geopressure 

resource. One method i o  t o  conductea LStera'turs search of pu6llshed and 
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unpublished reports  o r  data. 

they have been abandoned and the r i g s  are moved from the location. 

l i t e r a t u r e  search has not provided the necessary data i n  a form which is 

A second method is to  r e d r i l l  o i l  wells a f t e r  

The 

required t o  evaluate the resource. Schmidt (1973), HanMns (1977), Wilson 

- et  -0’ a1 (1977), and Karkalits and Hankins (1977) provide some basic  data,  

but not i n  suf f ic ien t  quantity o r  i n  the  opthum location f o r  future  

development of the resource. Redril l ing of abandoned o i l  o r  gas w e l l s  is . 

economical but the w e l l s  do not always occur i n  optimpm resource areas.. 

becomes a decision, then, of whether t o  expend limited funds f o r  projects  

which may never be developed because of physical, cu l tura l ,  o r  e c o n d c  

constraint. 

It 

There is serious doubt t ha t  the r e su l t s  of short-term flow t e s t ing  would 

encourage industry t o  develop long-term*flaw tes t ing  on t h e i r  own i n i t i a t i v e  

because of 1) a lack of data on reservoir performance, 2) unlikely commercial 

development i n  the near-future, and 3) uncertainty regarding i n s t i t u t i o n s  and/or 

regulatory bar r ie rs  t o  f u l l  scale commercialization. 

7.4 Location 

As stated previously, nine a l te rna t ive  sites were ident i f ied  in response t o  

the  PRDA. Six sites w e r e  located i n  Louisiana: two i n  Cameron Parish, and 

one each i n  Calcasieu, Jefferson Davis, Aca%ia, and Terrebonne Parishes. 

remaining three sites were located i n  Texas: 

The 

one each in Waller and Harris 

County, and one in e i the r  H a r r i s ,  Brazoria, o r  Fort Bend Counties. 

f iden t i a l i t y  of the procurement process prevents ident i f ica t ion  of the  

specif ics  of these alternative sites. 

The con- 
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A spec i f ic  w e l l  site was selected within the.study area, 

is based on' geologic, etonomic, and environmental cansideration. 

W d f .  site se lec t ion  

The selected b., 
. <  . \  > I  

w e l l  s i te  locat ion is known t o  have adequate sand thickness and high temperature 

a t  d r i l l a b l e  depth. Furthermore, a lease f o r  mineral r fghts  is available.  In an 
i 

environmental study of s ix  prime geopressured-geothermal prospects of Louisiana 

(Newchurch et al., 1978), the Pleistocene Terrace area was judged t o  have the  

lowest impact on ecosystem, surface water, land use,. and the  lowest vulnerabi l i ty  

t o  natural  hazards (flobding). 

(Sweet M e  and Lafourche'Crossing) were judged t o  be bes t  sui ted environ- 

In t h i s  'study, the  upland prospect areas 

mentally f o r  the geopressured test program. fmpact on marshlands and 

wi ld l i f e  refuges (high p r i o r i t y  environmental fssues) is considered also, 

'site, is possible  which s a t i s f i e s  the  objectives 

of the  prognam. ' 

. .  . .  . . .. 
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DRAFT ENVIRONMENTAL MONITORING PLAN: 
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V DRAFT ENVIRONMENTAL MONITORING PLAN: 
SWEET LAKE NO. 1 

INTRODUCTION 

environmental basel ine and monitoring 

The d r i l l i n g  and t e s t i n g  

operations associated with the S 

ducted within the  scope of t h i s  
- .  

ENVIRONMENTAL BAhLINE 

The pur+oSe of collect’ing environmental basel ine da ta  is to  provide 

a descr ipt ion of’ 

againbt which la te  i i g  da ta  can be compared. This 

comparison w i l l  provide a basis f o r  determining t 

change a t t r i bu tab le  t o  test w e l l  operations at any subsequent time. 

net 

The following da ta  shall be c o l  l i s h  t h e  basel ine 

of ambient conditions p r io r  t 

Air Quali ty  

exis t ing air  qua l i ty  conditions 
l o c a l  meteorological characteristics 
noise level monitoring 

Water Quality (surface and subsurface) 

ex is t ing  water quazity conditions 
water resource usage 
hydrologic pat terns ,  surface and gro 

water l e v e l s  

Subs i d  enc e 

subsidence h is tory  
level ing surveys 

A-1 



Seismicity 

Microseismic surveys 

Ecosystem Quality 

biological surveys 

. .  
In order t o  avoid duplication, information presented in t h i s  + fo r  t h e  

w e l l  test shall be incorporated where possible; in t he  enx*onmental baseline 

evahat ion .  

e s t a b l i s h  ex is t ing  ecosystem quality.  

.. ! 
.. 

For example, very l i t t l e  ad4i t fonal  vprk may be required t o  

An environmental monitoring program designed t o  p r q i d e  comparative 

data  durlng d r i l l i n g  and production phases vi.U incrude t h e  s tud ies  listed 

below. 

occurrence of environmental changes (erg,# changes Lo a% qua l i ty  andtor 

standards v io l a t ion  in the case of air qual i ty$ and @re rpot cons idq rd  

in the  base scope of work. 

The as t e r i sk  indicates  the s tudies  chat ape coa t4qen t  upon the  

. Air Quality 

air qua l i ty  monitoring 
pol lutant  dispersion modeling* 
continuous wind speed, a n d  direct lon,  

noise l eve l  monitoring 
temperature, and pr  ec % p i t a t  Son 

Water Quality 

water qual i ty  monitoring 
water l e v e l  monitoring 

Subsidence 

repeated level ing surveys 
tiltmeter surweys (maybe) 

Seismicitx 

continuous microseismic surveys 

Ecosystem Quality 

biological  surveys* 
bioassays* ' 



.. 

f .environmental conditions, 
I i  

c t iv i t i e s , and  geopreasure fluLd 
w 

,The combined, sco moaitaring s tudies  
. 1  

lude the a i r  quali ty,  water 

quali ty,  subsidence, seismic, ..a,nd ecological s tudies  .described, below. I. 

.. 
r qualsty s tudies  w i l l  be performed to: 1) deter- 

quality pr io r  . to possible disturbance from test 

. identify any.,sybstance potent ia l ly  derived from 

id  ?hat M y  have an adverse e f fec t .  on t he  he gee-pressured 

ncentrations f a r  these 

!3$ ,collect, :locally availab1.e meteorological data 

eFstapding dispersion &d conversion patterns; 

and 4) provide baseline data  compatible with vlater measurements 

(1 m i )  northwest of 

t he  test site ( 

h, spheric pollutant emissions, dispersion characteristics w i l l  

be determined. 



I 

Labaratmy, Research 'kiangle Park, . CarolCiaa, Nvember 3,. X9f8. 

Analyzer perfurmance shaff CQnform to s p d l c a t i o n s  for automated 

methocis as described fa 4@ C W  Part8 50 awl 53. 

A baseline ambient aaiae Xevel  survey PtilCT be conducted p r b r  t o  

site devebpment. Mditiaual mitre Ee.veZ 8unreya uill. be reporta 

as decibels olk the A-weSghted sound I d  scale, 

provide both t he  sound ley& exceeded XQX af the time drtrSng each 

measurement period, $a, and the equ€valent'contf.uuaua leuel, Leqa 

Noise level meters w i l l .  COnfQrm. tcr m e  2-GenereiL Purpase specifica- 

tions f o r  accuracy esGkished by the American Mat& Standards 

I n s t i t u t e  (ABSI, a . 4  - 1971), 

!!lobe surpeys -1 

2. Water Quality. 

determine: 

canals. and in shallow groundwater prior to p s a i b l e  disturbance from 

Water qwfity baseline studies vill be c d u c t e d  to 

I) ambient water qutlrity conditions-io local bayous.and 

test we14 activities; 2) baseline conditions f o r  substancea 

poten t ia l ly  present in the geopiessured f1aas; and 31 water resource 

usage and baseline c o n c e u t r a t i k  fer substances and p h y s i d  propert ies  

f o r  which state standards have been estabUshe4, 

Water qualtty monitoring studgeg be performed so that changes ia 

chemical and physical propert ies  of surface a d  graupdwater can be 

determined, 

water levels will be recorded a t  the time of saplpLe coUection. 

Surface water  samples Viu be coUected monthly; surface 

b 



Laboratory analyses t o  be conducted f o r  each sample w i l l  include Na, 

K, NH3. SO4, Cd, Mn, Ca,  C1,  Ba, Pb, As, B, Hy, t o t a l  hardness (cab 

culated), and t o t a l  organic carbon. 

hd 

Field measurements shall include 

pH, spec i f ic  conductance, turbidi ty ,  temperature, and dissolved oxygen. 

Three o r  four 'observation wells w i l l  be d r i l l e d  approximately 62 m 

(200 f t )  i n t o  the  zone of f r e sh  groundwater. Groundwater samples 

w i l l  be col lected each month. 

be performed on grobhdwater samples w i l l  be t h e  same as f o r  surface 

waters. 

Field and laboratory analyses t o  

Water level i n  the  observation w e l l s  w i l l  be reported monthly. 

L 

Ground- and surface water sample collection, handling, 

analysis  w i l l  be consis tent  with methods published by the  EPA, 

"Manual of Methods for'Chemica1 Analyzers of Water and Wastes" (1974) ,  

and the  U.S. Geological Survey (USGS) 'Recommended Methods f o r  

Water Data Aquisition" (1977) 

3. Subsidence. Subsid s w i l l  include an i n i t i a l  level- 

ing survey to  e s t a b l k h  re  e elevations,  and an e x a m i  

of h i s t o r i c  level ing da ta  and opoeraphic maps.to determine subsidence 

I 

I 

w i l l  be i n  accordance with guidelines provided i n  the  NOM 
W 

1 A-5 
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Ld 
publication, "Specif &cations t o  Support Classif icat ion,  Standards 

of Accuracy, and General Specifications of Geodetic Control S U ~ V ~ ~ S "  

.. -0.978) 

Subsidence monitoring will consis t  of f i r s t -o rde r  releveling 

surveys which will be conducted a t  12-onth in te rva ls  during produc- 

t i o n , t o  document the occurrence of land-surface subsidence, if any, 

near the well.site, o r  of d i f f e r e n t i a l  surface movement along 

reactivated f au l t s .  First-year subsidence s tudies  w i l l  include one 

level ing sunrey which will be conducted pr ior  t o  the  production 

of geopressured f luids .  

4. Seismicity. Microseismic surveys w i l l  be performed t o  1.) determine 

background microseismic a c t i v i t y  pr ior  t o  disturbance from f l u i d  

production, and 2) monitor microseismic a c t i v i t y  during f l u i d  production. 

Baseline microseismic s tudies  w i l l  include an i n i t i a l  reconnaissance 

survey t o  determine sources and levels of background microseismic 

ac t iv i ty .  Data from t h i s  survey will be us& to. ident i fy  l'ocations 

~. for.permanent monitoring in s t a l l a t ions  which will be least influenced 

by natural  and cu l turg l  background noise. . 
Continuous microseismic monitoring will be performed using seimno- 

meters -placed in sealed boreholes at  least 3 m (10 ft) below ground 

surface.! ,Microseismic monitoring s tudies  w i l l  provide the  

or ig in  timesof .local seismic events, t h e i r  estimated locations, and 

t h e i r  relative magnitudes. The microseismic monitoring net will be 

operative approximately 6 months pr ior  t o  f l u i d  productgon. 

i 
1 .  

\ 
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5. Ecosystem Quality. ~ a s e i i n e  log ica l  s tudies  w i l l  r e l y  on. exis t ing  

plant and anima st w e l l .  Additional 

of s ign i f icant  impact 

rt of the  base scope 

ENVIRONMENTAL PROGRAM MANAGEMENT ‘ J  

monitoring w i l l  include insuring t h a t  da ta  

the  U.S. Department of Energy 

(DOE) on a quarter ly  basis,  o r  more frequently i f  necessary. The DOE contractor  

w i l l  provide f o r  contractual  arrangements with firms fo r  performance or selected 

f iel boratory > e tu  . .  t i o n  and impact assess- 
t +  

w e l l  as informing DOE when an increase or decrease i n  baseline monitoring s tud ie s  

are required. 
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APPENDIX B 

WILDLIFE 



Table 1. Freshwater. Fish Whose Includes the Sweet Lake Prime Prospect Area 
(After 'Douglas, 1974) . 

Conrmon Name Scientific Name 

spotted gar 

Lmgnose gar 

alligator gar 

bowf in 

gizzard shad 

threadfin shad 

* 
* b* 

carp 

golden shiner 

river carpsucker 

smallmouth buffalo 

bigmouth buffalo 

blacktail redhorse 

channel catfish 

pirate perch 

blackspot t o p  

mosquitofish 

sunfish 

white crappie 

black crappie . 

Lepisosteus oculatus 

Lipisosteus bsseus 

Leoisosteus spatulata 

Amia calva 

Dorosoma cepedianum 

-- 

Dorosoma petenense 

- Esox americanus 

Cyprinus carpio 

Notemigonus crysoleucas 

Notropis venustus 

Carpoides carpio 

Ictiobus bubalus 

Ictiobus cyprinellus 

Moxostoma poecilurum 

Ictiobus natalus 

Aphredoderus sayanus 

Fundulus olivaceus 

Gambusia af f inis 

I 

i 

Lepomis SPP. 

Mlcropterus ,salmoides 

Pomoxis annular16 

Pomoxis nigromaculatus 
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Table 2. Amphibians and Reptiles Whose Range.Indudes the Sweet Lake Prime ' 
Prospict Area' (A€ter'~nt, 1975) ' - 

Conrmon Name I Scientific Name 

American alligator Alligator Mississippiensis 

alligator snapping turtle Macroclemys tenrmincki 

coprmon snapping turtle 

s tinkpo t Sternotherus odoratus 

razor-backed musk turtle Sternotherus carinatus 

Mississippi mud turtle 

Chelydra serpentina serpent- 

Kinosternum subrubrum hippocrepis 

Nississippi map turtle 

southern painted turtle 

Mobile motet 

Missouri slider 

red-eared turtle 

three-toed box turtle 

ornate box turtle 

western chicken turtle 

midland softshell turtle 

pallid spiny softshell 

green anole 

ground skink 

f ive-lined skink 

broad-headed skink 

western slender glass skink 

broad-banded water snake 

yellow-bellied water snake 

diamondback water snake 

green water%snake 

Graptemys kohni 

Chrysemys picta dorsalis 

Chrysemys concinna mobifensis 

Chrysemys floridana hop1 

Chrysemys scripta elegans 

Terrapene Carolina 

Terrapene omata 

Deirochelys reticularia miaria 

Trionyx muticans 

Trionyx spiniferus 

Anolis carolinensis 

Leiolopimna laterale 

Eumeces fasciatus 

Eumeces laticeps 

Ophisaurus attenuatus attenuatus 
I 

. Natr$x fasciata confluens 

Natrix erythrogaster flavigaster 

Natrix rhombiferb 

Natrix cyclopion cyclopion 
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Table 2 (Continued) 
UCnnnan Name Scientific Name 

giilf glossy water snake 

Graham's water snake 

Natrix rigida sinicola 

Natix grahmi 

Thamnophis sauritus sauritus 

- 
eastern garter snake 

Gulf Coast ribbon snake 

brown snake 

Mississippi ringneck snake 

eastern hognose snake 

rough green- snake 

Thamnophis proximus orarius. 

Storeria dekayi 

Diadophis punctatus 

Heterodon platyrhinos 

Opheodrys aestivus 

Farancia abacura reinwardti western mud snake 

Elphe obsoleta lindheimeri Texas  rat snake 

Louisiana milk snake Lampropeltis triangulum amaura 

prairie kingsnake 

speckled kingsnake 

western cottonmouth. 

Lampropeltis calligaster calligaster 

Lampropeltis getulus 

Agkistrodon piscivorus leucostama 

southern copperhead Agkistrodon contortrix contortrix 

Sistrurus miliarus 

- Siren .intermedia nettings 

tridactylm 

Notophthalmus viridescens 

Ambystoma texanum 

Bmbystama opacum 

Eurycea quadridigitata 

' Gastrophryne carolinensis 

pygmy rattlesnake 

western lesser siren 

three-toed amphitnna . 
central newt 

smallqouthed salamander 

marbled salamander 

dwarf salamander 

eastern narrowlnouthed toad 

Gulf Coast- toad 

northern spring peeper 
b.' I 

- Bufo valllceps 

Hyla crucifer crucifer 
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Table 2 (Continued) 

Common Name ' 

green treefrog Hyla cinerea 

squtrrel treefrog Hyla squirella 

. .  - 

Scientific Kame I 

wrthern crtcket frog Acris crepitans 

- Ram clanitans 

Rana grylio - 
Rana catesbeiana bull frog - 

southern leopard frog - Rana utricularis 

E-4 
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Table 3. Mammals Whose Range Includes the Sweet Lake Prhe Prospect: Area (After 
Lowery, 1974a’) . - . t  W 

Common Name 7 f l j *  ,. Scientific Name 

1 Virginia opposum 

least shrew 

red bat 

seminole bat 

northern yellow bat 

nine-banded armadillo 

eastern cottontail 2 

2 swamp rabbit 

plains pocket gopher 

marsh rfce rat 

fulvous harvest mwse 

hispid cetton rat 
1 common muskrat 

roof rat 

Norway rat 

house mouse . 
1 nutria 
1 coyote 
1 red fox 

1 northern racoon 

North American mink 1 
I 

1 spotted skunk 
1 striped skunk 

Neartic River otter 1 

2 white-tailed deer 
. -  

B-S 

Diadelphis virainiana 

Cryptotis parva 

Lasiurus borealis 

Lasiurus seminolis 

9 s  iums intermedius 

Dasypus novemcinctus 

Sylvilagus floridana 

Sylvilagus aquaticus 

Geomys bursar ius 

-0ryzomys palustris 

Reithrodontamys fulvescens 

Sigmodon hispidus 

Ondatra zibethicus 

Rattus rattus 

Rattus norvegicus 

- Mus musculus 

Lutra canadensis 

Myocastor coypus 

Canis latrans 

Vulpes fulva 

Procyon lotor 

Mustela vison 

Spiloaale putorius 

Mephitis mephitis 

Odocoileus virginlanus 
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5. 

I .  Table 3 (Continued) < -  

. Commercially important’furbearer in Louisiana (O’Meil and Linscombe 1977) L, 

* Recreationally important game species In Louisiana 
.. I _ _  

I _  



R 

W 
Table 4. Important Game Birds Whose Range Includes the Sweet Lake Prime Prospect 

Area (After Carney et al., 1975 and Brown, 1978). 

1 Scientific Name 1 Common Name 

White-fronted wose Anser albifrons I? 

snow goose Chen caerulescens M 
3 

fulvous tree-duck Pendrocvana bicolor R 

mallard bnas n- H 
7 mottled duck Anas fulvigula R G 

gadwall mas streDera M 

northern pfntail Anas acuta M 

green-winged teal Anas crecca M 

blue-winged teal Anas bicolor H 

cinnamon teal Anas cyanoptera M 
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Table 4 (Contidued) 

e * .  

b 

Conrmon Name Scientific Name 
- 

cammop gallinule Gallinula chloropus R . 

Zenaida macroura R 

Colinus virainianus R 

' commoh and scikntific nanies are after Lowery 1974b. 

M = migratory, does not normally nest i n  the project area. 

R = resident, although the species may be migraiory, individuals normally 
nest in  the project area. I .  

I 

1 .  
.~ . 

- 
Ld 

.. 

! 

1 

. . '  

, .  
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Table 5. . V e g e t a t m  and Wildlife Conrmody-:bccurttng 
‘ Fields,  Field- Borders, Canal Banks, 

e PtospBct -Area. 

. ~ .-“- - * PRAIRIE TERRACE 

* . .  

Agricu 

.. 

Omza sativa 
Glycene 
A i E a i h f h L l p X e r p i d e a  

-Echfnochloa co onum 
Rachiaria I la platyphy 
Commel lna  comrmMfs 
Eclipta alba 
Sesbania exaltata 
Caperonia castanaefolia 
Cyperus aculentus 
Aeschrmameni v i rg in i ca  
=)ochla corchoirf o l ia  
Cppenrs i r ia  

Field Edges,- Canal. Bankss-- mud p la in t a in  
b a d s i d e s  

- - ~ .-- _-. - -spotted spurge - 

- 4ieteranthera limosa - . I  

Daubento- t a m  
~ 

Euphorbia.-uutans - - ~~ ”. 

Asclepias ~ p p .  
Vernonia spp. 

giant’kagweed ‘ 

Rub- Spp. bhckber ry  - 
Cirsim spp. 
Ambrosia t r i f i d a  

J grape ’ VLt- spp, 
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. . '  
8 . <  . *  

Continued) 

Habitat Type 'h is t ing of P lan t s  
Common Name Sc ien t i f i c  Name 

Field Edges, Canal Banks,  
Roadsides (cont 'd ) I 

_. 

peppervine 
poison ivy 

red maple 
l i v e  oak. 
bald cypre 

. wax myrtle 
elderberry 
common pr ive t  ' 

eastern bacchari s 

Amelopsis arborea 
Rhus r a d i a n s  
V i g n a  lu teo la  
-- 
Ipomea spp. 
Pass i f lora  incaraata  
Celtis laeviga ta  
Sa l ix  qgra  
Sapium sebif  ezum 
Catalpa bignonieides 
Populus del toides  
Pinus Staeda 
Zanthorylum clava-herculis 

- 

7- 

Acer rubrum - 
Quercue virginiana 
Taxodium distichum 
-rifere 
Sambucus canadensis 
Ligustrum sinense 
Baccharie halimiroli a 

List ing of Animals . .  

icultural Fields, 
Assoclated Field ~ 

Edges, Canal Banks, 
and Roadsides 

k 

_ .  

(Reptiles and Amphibians) 

American a l l i ga to r  
water snakes 

(Birds) 

Brown-headeii Cowbird 
Red-winged Blackbird 

B-10 

Agkistrodan piecivorus 
leucostama 

Anolis carol inensis  
Hyla cinerla 
All igator  mississ ippiensis  - B a t r i x  spp. 

Quiscalus quiscula 
Holothrus ater . 
Agelaius phoeniceus 
Colinus virginfanas 
Zenaida macroura 
Porphyrula m r t i n i c a  



Table 5 (Continued) ' .  . 
.- 

'Listing of *Animals . .  Habitat Type 
Common Name Scientific Name 

Agricultural Fields, (Mammals) ~. . 

sad Roadsides {cont'd.) rabbits Sylvilagus spp. 

and Associated Field 
Edges, Canal Banks, least shrew. Cryptotis parva 

marsh rice rat Oryzomys palustris. 
fulvous harvest.mouse Reithrodentomys fulvescens 

.. * 

nutria Myocastor coypus 
northern raccoon Procyon lator 

Listing OE Plants 
* 

Canals and Roadside alligatorweed 
Ritches water hyacinth 

cat tail 

pennywort 
rushes 
cyperus 
three-cornered grass 
lippia 
sawgrass 
elephant's ear 
roseau cane 
parrot feather 
yellow pond 1i11y 
primrose-willow 
water hyssop 
duckweed 

. pickeralweed 

. 

Alternanthera philoxerolds 
Eichornia crassipes 
Typha spp. 
Pontederia cordata 
Hydrocotyle spp. : 
Juncus spp. 
Cyperus spp. 
SCirPUS SPp. 
Lippia spp. 
Cladium jamaicense 
Colocasia esculenta 
Phragmites communis 
Myriophylltnn brasiliense 
Nuphar luteum 
Ludwigia decurrens 
Bacopa monnieri 
Lemna spp. - --  ~ - -. 

Phragmites communis 
Myriophylltnn brasiliense 
Nuphar luteum 
Ludwigia decurrens 
Bacopa monnieri 
Lemna spp. - --  ~ - -. 

Lepisosteus spp. 
Dorosoma spp. 
Gambusia af f inis mosquito fish 

Service, a.d. 

B-11 



- u Table 6. Flora and Fauna Expected t o  Occur i n  the Marshes of the  Prime 
Prospect A r e a d  

. .  

MARSH 

Habitat Type Lis t ing of Plants  
Common Name Sc ien t i f i c  Name 

c. 

Fresh Harsh (Historically) maidencane Panicum hemitomon 
ca t ta i l  Typha spp. 
b u l l  tongue Sagi t tada  f a l ca t a  
spikerush Eleocharis quadrangulata and. 

jiellaw cutgrass Zizaniopsis miliacea 
sawgrass Cladium jamaicense 
roseau cane Phragmites communis 
bullrush Scirpus ca l i forn icus  and 

Eleocharis ce l lu losa  

Scirpus validus 

Fresh Harsh (Present) S t d l  tongae 
maidencane 
alligatorweed 
wiregrass 
horned ~ 61.addemcwt 

. mudbank paspalum 
white wa te r l i l y  
American lo tus  
spikerush 
watershield e 

Carolina bacopa 
#3ht- vetch 

Sagittaria f a l ca t a  
Panicum hemitamon 
Alternanthera philoxeroides 
Spartina patens 
Utr icu lar ia  cornuta 
Paspalum dissectum 
Nymphaea ~odorataltuberosa 
Nelumbo l u t e a  
Eleocharis spp. 
Brasenia schreberi  
Bacopa carol iniana 
Aeschynomene v i rg in ica  

- 

Spoil  B& and 
Higher S i t e s  

I 

black rush 
cattail 
cypress 
wooly croton 
eas te rn  baccharis 
black w i l l o w  

, Chinese tallow 
matgrass 
morning glory 
rat tlebox 
salt marsh-mallow 
sens i t ive  b r i a r  
smartweed 
spikerush 
w a t e r  hyssop 
wire grass 
wax myrtle 

Juncus roemerianus 
T n h a  spp. 
Taxodium disthicum 
Croton capi ta tus  
Baccharis h a l i m s o l i a  
S a l k  nigra 
Sapium sebifentm 
Lippia nodif lora  

- 
~ 

IP- SPP. 
Daubentonia texana 
Kosteletzyka v i rg in ica  
Schrankia spp. 
Polygonum spp. 
Eleclcharis spp. 
Bacopa m o d e r i  
Spartina patens 
Hyrica ce r i f  era 

c, 

- 
B-12 



Freah mrsh (Fish) 

garf 4sh I;episosteus spp, 
bargemou th bass MiF$opterus safamoidetl 

(Rep t iies 461d Ayphibians) 

berjcaq alligator Alligator rnississippiensis 

western cottonmouth Agkistrodon piscivorus 

brown snake Storeria dekayi 

' wgter snakes Natrix spp. 

' leucostoma 

* -  -. , 
'Listing of &dIQalS 

~ 

- 
Common Name Scientff ic Name 

(Mammals) 

common pluskrat 
'ram % f 
poyfhern rgwoon 
wute-mi1ea deet 

+m da tra eibe thicus 
Sylvilagus aquaticus 
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ENDANGERED SPECIES 

s bltiestem, a p ss, vould be eeebtrid p&sib$y e x i s t  

%a the Prime Pro 

and the  awnless bluest  

site bloxogica'r survey was conducted 

i: . t  - 3 e .  * >  

The American a l l i g a t o r  vas otlglnaUy clessLfLed as endangered throughout 

Its range, Bowever, . . -  i c t  enforcement and adagusfe babgtst, the Bpecies 

Bas beeome wry. combo Sn. * -  Cameron -Pnrrisb and sevsrarP @djoEnipg - ." p r i e h e s  where 

it kas been reclassified as threatened (Federsl 

&8Yt siana on 
. .  

December $949 .{Lowery, 39711). 

'by man, de $6 SighZy unl&kely *at WhoopSqg Cranes presently use the area as 

Due to @e alteratLon a€ the natural lapdscape 



b i m g n i f i c a t i o n ,  pelicans accumulated l e t h a l  amounts of the toxic  chemical 

i n  the i r  f a t t y  t issues.  Accumulation of chemicals caused massive d ieof fs  

of these fish-eating b i rds  during stress periods when f a t t y  t i s sue  was.%he. 

only food source. 

having s h e l l s  too th in  t o  be incubated. 

state bird,  several  attempts have been made t o  rees tab l i sh  it in coas ta l  

Louisiana. However , no attempts i n  western Louisiana (Rockerfeller Refuge) 

have been successful (Lowery, 1974). 

The pesticides were a lso  found t o  be the  cause of eggs 

Because of its s t a t u s  as Louisiana's 

Peregrine Falcons are endangered due primarily t o  pesticide'poisoning. In' 

winter they are present i n  coastal  Louisiana where la rge  numbers of shore- . 

birds o r  waterfowl are found. 

Area in search of food (Lowery 1974). 

Therefore they may pass through the Prime Prospect 

The Southern Bald Eagle has a lso  became endangered due largely t o  pest ic ide 

poisoning. 

exist in or  near the  project  area. 

they are usually near aquatic habi ta t s  and could pass through the Prime Prospect 

Although several nesting t e r r i t o r i e s  are known in Louisiana, none 

Because eagles a r e - p r h a r l l y  f i s h  eaters, 

Area. 

The only endangered or ' threatened mammal whose range extends i n t o  Cameron Parish 

I s  the red wolf. 

by encouraging invasion by coyotes and dogs with which r& wolves interbreed. 

The easternmost edge of the  red wolf range is w e s t  of Calcasieu Lake o r  21 km 

Land use changes kave re s t r i c t ed  the wolf'8 h i s t o r i c a l  range 

I '  

. 

(13 mi) southwest of the  Prime Prospect Area (Carley, 1978). However, coyotes, 

coyote x red wolf hyllrids, o r  dog x red wolf hybrids are often incorrect ly  

called "wolves" by local .  people. 
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':V Coastal Environments, Inc. 
January 4, 1980 

- - - -.Dr. Rod E. Emmer 
"Coastal Environments, Inc. 
,.1260 Main Street 
-Baton Rouge, Louisiana 70802 RE: Endangered Plant Species Survey 

Dear Dr. Emmer: 

.. - 

On 21 December 1979, Diane Wiseman and I met with representatives 
from Magma Gulf and Technadrill who led us to the Sweet Lake Geothermal 
Well Site. The site is located in Cameron Parish, Louisiana just south 
of Louisiana Highway 384 approximately 4 miles (6.4 lan) west of the 
intersection of 384 with Louisiana Highway 27. 
a rice field farmed by Mr. Charles.Precht who gave us permission to 
walk over and examine the area. 

The site is located in 

The site consisted of an area of approximately 5 acres (2 ha) 
of flat topography interspersed with small levees necessary in rice 
culture irrigation. A proposed 
endangered plant species, awnless bluestem (Bothriochloa exaristata), 
has been found to occur in Cameron Parish. 
area revealed that this plant does not occur in the area of the well 
site. Plants present included typical fallow field species such as 
eolidago (Solidago sp.), broomsedge (Andropogon virginicus), cockleburr 
(Xanthium sp.), panic grass (Panicum sp.), flatsedge (Cyperus sp.), 
and yanlcee weed (Eupatorium sp.). 
farmed in 1981, occurrence in the area in the future of the proposed 
endangered plant is not likely. 

The' field was last farmed in 1978. 

However, inspection of the 

Because the field will again be 

Sincerely.yours, 

Donny J. Davis 
Biologist 

DJDf tee 

3 

Coastal Environments, Inc. 1260 Main Street, Baton Rouge, La., 70802 ....504- 383-7455 I 



! 

V 



-- 
e---. , 



APPENDIX D 

Archaeological And Hist.oric 

Preservation Correspondence 



b, 

STATE OF LOUISIANA 

DEPARTMENT OF CULTURE, RECREATION AND TOURISM 

OFFICE OF PROGRAM DEVELOPMENT 
EOWIN W. EOWAR? 

Gomnor 
E. BERNARD CARRIER, PhD 

Assistant Socretarv 

January 22, 1980 

J. LARRY CRAIN. PhD 
Sacr8tW 

Mr. Bennie 6. DiBona, Director 
Division of Geothermal Energy 
Department of Energy 
Washington, D.C. 20461 

Re: An .Evaluation and F ie ld  Survey 
o f  Cultural Resources a t  the 
Proposed Sweet Lake I1 Geothermal 
We1 1 Site, Came'ron Parish, 
.Louisiana 

Dear Hr. DiBona: 

staff i n  the Division o f  Archaeology and His tor ic  Preserva- 
t ion has reviewed the above referenced cul tural  resources survey 
report. Me concur with your archaeological consultant's f indings 
that no signi f icant cu l tura l  resources appear t o  be affected, and 
this l e t t e r  may be considered as w clearance fo r  the project. I f  
cultural remains are encountered during construction, however, th is  
o f f i ce  should be no t i f ied  innicdiately. ' 

the Division o f  Archaeology and Histor ic Preservation. 

. .  

I f  you have any further questions, please contact ngr s t a f f  i n  

E. Bernard Carrier 
State Histor ic Preservation 

O f f  i cer 
I (  . f 

EBC : GHM : f m r  

cc: Coastal Environnents, Inc. d 

OlVlSlON OF ARCHAEOLOGY AND HISTORIC PRESERVATION 
P. 0. Box 44247 Baton Rouga, La. 70804 504 342-6682 
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* .  APPENDIX E 
. *  

Agencies Con tac t ed  During the P r e p a r a t i o n  of the  Environmental  Assessment 
i 

. .  
U.S. DEPARTMENT OF THE INTERIOK . 

HERITAGE, CONSERVATION AND RECREATION SERVICE 
18th and 5th S t r e e t  C 
Washington, D.C. 20240 

. )  

8 .  

U.S. WATER RESOURCES COUNCIL 
2120 L Street, S u i t e  800 , 
NW Washington, D.C. 20037 

U.S. DEPARTEENT OF THE INTERIOR 
Geological Survey 
Res ton ,  V i r g i n i a  22092 

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
P l a z a  Tower, 1001 Howard Avenue 
New O r l e a n s ,  L o u i s i a n a  70113 

ADVISORY COLWIL ON HISTORIC PRESERVATION 
, 

1522K S t r e e t ,  S u i t e  510. . .  
NW Washfngton 20055 

U.S. DEPARTNENT OF THE INTERIOR 
BUREAU OF RECIAHATION 
H e r r i n g  P l a z a  Box # 4377 
Amar i l l o ,  Texas '  79101 

'1 * %  

U.S. DEPARTEENT OF COFMERCE -NOAA 
NATIONAL ElARINE FISltERIES 
Duval B u i l d i n g  
9450 Candy Bouleva rd  
Sc. Pctersburg, Florida 33702 

U. S. DEPARTWENT OF CO!*PlERCE 
MARITINE AD!*IINISTRATION . . 

. C e n t r a l  Region O f f i c e  
Number 2 Canal  S t  
Sew O r l e a n s ,  Loui 

U S DEPARTNENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

'' I 
I, ; r  

, , I -  
., . , 

P.O. Box 1630 
A l e x a n d r i a ,  L o u i s i a n a  71301 

FEDERAL 1.XEIZCY REGUJATOKY COXXTSSION 
Fort Worth Regiona l  O f f i c e  1 

Street,  Room 9AOS 
Texas 76102 

PIJClJXR REGULATORY CO>N I SS I ON . 
1717 H S t r e e t ,  NW 
Washington, D.C; 20555 i 

E-1 



U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
Region 6 - F i r s t  I n t e r n a t i o n a l .  B u i l d i n g  
1201 Eim S t r e e t  
Dallas, Texas  75270 

. .  

U.S. AWlY CORPS OF ENGINEERS 
New O r l e a n s  District  
P.O. Box 60267 
New O r l e a n s ,  Lou i s i ana  70160 

DEPARTMENT OF TRANSPORTATION- 
U.S. COAST GUARD - EIGHT DISTRICT 
Hale Boggs F e d e r a l  Bu i ld ing  
500 Camp S t r e e t  
New O r l e a n s ,  Lou i s i ana  70130 

U.S. DEPARTNENT OF THE INTERIOR 
GEOLOGICAL SURVEY 
Water Resources  D i v i s i o n ,  
F e d e r a l  B u i l d i n g  
300 East 8 t h  S t r e e t  
A u s t i n ,  Texas  78701 

U.S. DEPARTMENT OF THE INTERIOR 
NATIONAL PARKS SERVICE ' 

S o u t h e a s t  Region Q f f i c e  
1895 Phoenix Boulevard 
A t l a n t a ,  Georg ia  30349 

U.S. DEPARTNENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 
P.O. Box 44753 
USL, L a f a y e t t e ,  Lou i s i ana  70504 

U.S. DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 
7981 E a s t e r n  Avenue 
S i l v e r  Spr ing ,  Maryland 20910 

DEPARTMENT OF WILDLIFE AND FISHERIES 
. W i l d l i f e  and F i s h e r i e s  Buil'ding 

400 Royal  S t r e e t  
New Orleans, Lou i s i ana  70130 

STATE OF LOUISIANA STREAM CONTROL CONMISSION 
P.O. Drawer FC 
U n i v e r s i t y  S t a t i o n  
Baton Rouge, L o u i s i a n a  70893 

LOUISIANA AIR CONTROL COEMISSION ' 

325 Loyola Avenue * 

P.O. BOX 60630- 
New O r l e a n s ,  Lou i s i ana  70160 

. STATE OF LOUISIANA DEPARTMENT OF CULTURE, RECREATION AND TOURISPl 
OFFICE OF STATE PARKS 
P.O. Box 44426 
Baton Rouge, L o u i s i a n a  70804 

E-2 



W . ;  3 DEPARTMENT OF COMMERCE 
LOUISIANA OFFICE OF COMMERCE AND INDUST 
P;O. BOX 44185 

, *  , r  

Baton Rouge, L o u i s i a n a  70804 

DEPARTEIENT OF HEALTH AND IWMAN RESOURCES 
OFFICE OF HEALTH SERVICES AND ENVIRONMENTAL QUALITY 
P.O. Box 60630 
New O r l e a n s ,  L o u i s i a n a  70160 

DEPARTMENT OF NATURAL RESOURCES 
LOUISIANA GEOLOGICAL SURVEY 
P.O. Box C 
Baton Rouge, L o u i s i a n a  70893 
LSU Geology B u i l d i n g  

DEPARTMENT OF NATURAL RESOURCES 
OFFICE OF MINERAL RESOURCES ( S t a t e  M i n e r a l  Board) 
P.O. Box 2827 
Baton Rouge, L o u i s i a n a  70821 
N a t u r a l  Resources  B u i l d i n g  

UEYAKTMENT OF NAI'UHAL RESOUKCES 
OFFICE OF CONSERVATION - GEOLOGICAL OIL AND GAS DIVISION 
P.O. Box 44006 - C a p i t o 1 , S t a t i o n  
Baton Royge, L o u i s i a n a  70804 

LOUISIANA DEPARTMENT OF TRANSPORTATION AID DEVELOPMENT 
b OFFICE OF PUBLIC WORKS 

P.O. Box 44155 
C a p i t o l  S t a t i o n  
Baton Rouge, L o u i s i a n a  70804 

LOUISIANA DEPART~~ENT OF TRANSPORTATTON AND DEVELOPNENT 
OFFTCE OF COASTAL RESOURCES PROCRAM 
Hoover B u i l d i n g  Annex 
21% Woodale Boulevard 
Baton Rouge, L o u i s i a n a  7q804 

LOUISIANA DEPARTMENT OF TWSPORTATION AND DEVELOPMENT 
' _  OFFICE OF HIGHWAYS L 

P.O. Box 44245 C a p i t o l  S t a t i o n  
Baton Rouge, L o u i s i a n a  70804 

LOUISIANA DEPARTMENT OF COMCIUNITY AFFAIRS . OFFlCE OF STATE CLFARINC HOUSE i .  

626 North 4 t h  Street 

MIUISIkA STATE PLANNING OFFICE 

- Baton Rouge, L o u i s i a n  . .  

P.O. Box 44425 
Baton Rohge, # L o u i s i a n a  70804 
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v 
SOUTH CENTRAL PLANNING AND DEVELOPMENT CONMISSION 

P.O. Box 846 
Thibodaux, Louisiana 70301 

IMPERIAL CALCASIEU REGIONAL PLANNING AND DEVELOPMENT COMMISSION ._ 
1 

P.O. Box 3164 
Lake Charles, Louisiana '70601 
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