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GLOSSARY AND ABBREVIATIONS 

DOE Gladys McCall proposed 
well site including separators, cooling towers, tanks 

The 5 acre area on which support facilities, 

and laboratories will be located; includes 
point of drilling. 
An irregular-shaped area 64 km (40 mi) 

is considered by DOE to be the most desirable 
zone for geopressured-geothermal exploration 
and development at this time. 

Rockefeller Refuge Prime 
Prospect Area southeast of Lake Charles, La. This area 

A-F/yr acre-feet per year 
A-F/mi2 acre-feet per square mile 
ac acre 
BPD barrels per day 
cfs cubic feet per second 
cu mi cubic mile 

P 

dBA 9 A-weighted sound levels taken with a sound 

The "A" scale approximates the 
level meter and expressed as decibels on 
the scale. 
frequency response of the human ear. 

ERDA Energy Research and Development Administration 

DOE Department of Energy 
DO1 Department of Interior 

galIda gallons per day 
SIml grams per milliliter 

ICRPDC Imperial Calcasieu Regional Planning and 
Development Commission 

JTU Jackson Turbidity Units 
kg/day kilograms per day 
kg/hr kilograms per hour 

LDOTD 

Ldn day/night noise level 
Leq equivalent sound level 
l/day liters per day 
lbs/da pounds per day 
MCF thousand cubic feet 
md mi 1 lidar cy 
mg/ 1 milligrams per liter 

mglm 3 

Louisiana Department of Transportation and 
Development 

milligrams per cubic meter 

xi 
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Occupational Safety and Health A c t  

Public A f f a i r s  Research Council 
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p a r t s  per thousand 

pounds per  square inch 

S o i l  Conservation Service 
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SUMMARY 

This environmental assessment (EA) has been prepared in compliance 

with the requirements of the National Environmental Policy Act (NEPA) 

of 1969 and Executive Orders 11988 Floodplain Management and 11990 

Protection of Wetlands. 

of drilling and testing a geopressure design well as part of the Geo- 

pressure Subprogram of the DOE Division of Geothermal Energy (DGE). 

The Geopressure Subprogram is one of several subprograms developed 

and implemented by DOE for 

a National Geothermal Energy Research, Developmen 

W 

The assessment addresses the expected impacts 

and Demonstration 

Program. 

The proposed action consists of drilling one geopressured-geothermal 

resource fluid well fo 

the Gladys McCall well 

(i.e., re-entry into a 

tial environplental imp of the project were analyzed based on the 
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based on technical, financial, managerial, and environmental 

criteria and a site and contractor were selected for implementation 

pending completion of a site-specific environmental analysis. This 

EA was prepared to fulfill that requirement. 

The proposed action will consist of drilling one geopressured-geothermal 

resource fluid well for intermittent production testing over the first 

year of the test. 

40,000 BPD will be flowed. 

but it is felt that the total fluid production will approximate 50 

million barrels. 

borehole to a total depth of approximately 5185 m (17,000 ft). 

four disposal wells will provide disposal of the fluid from the desig- 

nated 40,000 BPD test rate. 

During the next two years, long-term testing of 

A number of scenarios may be implemented, 

The test well will be drilled with a 22 cm (8.75 in) 

Up to 

The original Gladys McCall well and an 

existing disposal well will be used as two of the disposal wells. 

Up to two additional wells will be drilled if required. 

All surface facilities will be within the existing levee system. 

sive tests will be conducted on the physical and chemical composition 

Exten- 

of the fluids, their temperature, the nature of the flow, fluid disposal 

techniques, and the reliability and performance of equipment. 

objective of the proposed action is to determine the economic viability 

of the geopressured resource. 

The 
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The study area for the we 

Louisiana coa eron Parish in hwest Louisiana. Surface 

hydrology in this wetland system of low elev 

modified by the levees and canals excavated by the petroleum industry. 

ite is on Recen astal wetlands of the 

n and low relief is 

Groundwater is used for domestic supplies in selected areas. Wildlife 

and natural habitat are the dominant uses of the Recent coastal wetlands. 

, 
The well site is at t 

~ south of Louisiana St 

ment are restricted t 

ridge which Louisiana 

1 

I Wildlife Refuge and G 

1 well site and the Refuge extends to the east. There are no known 
I , ,  

archeological sites in the study area. 

Register of Historic'Places sites are in the study area. 

No known historic or National 

I 
Construction of the proposed acti will not change the land use around 

I the well site. During operation of the well test, the only expected 
, 

nting of gases or fl 

ts are expected on t 

ing of gases and noise. No 
v 

Rockefeller Wildlife Refuge. 

1 
I After the tests are completed, the wells will be plugged and abandoned 

in accordance with Louisiana Office of Conser ion regulations. All 

surface facilities and equipment will be removed from the site and 

the site will be restored as much as possible to its original contour. 

All wastes which cannot be reinjected will be collected and disposed W 
of in a landfill operated in accordance with applicable local, state, 



and Federal regulat ions.  Because of its loca t ion  on a floodplain, 

there  is a po ten t i a l  t h a t  flooding from a storm-surge could inundate 

s-4 

Ls 

t he  area and wash pol lu tan ts  i n t o  the  surrounding wetland system 

before t h i s  can be accomplished. 

Accidents may r e s u l t  f r o m  t h i s  proposed act ion.  

safeguards w i l l  be i n s t a l l e d  t o  reduce the  probabi l i ty  of such an 

occurrence. 

polluted. 

However, numerous 

I f  a blowout should occur, t he  adjacent wetlands may be 

Surface water may be  contaminated by the  geopressured br ines .  

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

on the  seve r i ty  of the  accident and the  ex ten t  of impact, homes, busi- 

ness, and public f a c i l i t i e s  may have t o  be evacuated. The a i r  qua l i t y  

around the  w e l l  s i t e  may contain harmful gaseq such as H2S i f  these 

Depending 

are present i n  the  production waters. 



REFERENCES 

U.S. Department of Energy 
1978 Envi-ronmental assessment, geothermal energy geopressure 

subpogram, Gulf Coast well testing activity, Frio Formution, 
Texas and Louisiana. DOE/EA 0023. 

W 



r i  ! 



CHAPTER ONE - DESCRIPTION OF THE PROPOSED ACTION 

w 
1.1 Introduction 

This EA addresses the expected potential impacts of drilling and testing 

a geopressure design well as part of the Geopressure Subprogram of 

the NE. The goal of the Geopressure Subprogram is to stimulate develop- 

ment of geopressured resources as an economic, reliable, operationally 

safe, and environmentally acceptable energy source. The subprogram 

includes activities in the areas of engineering research and develop- 

ment; resource exploration, assessment, and development; resource 

utilization, including pilot and demonstration facilities; and environ- 

mental research and control technology development. 

recognized that most of the subprogram activities extend over several 

years and are presengly in their early stages of implementation. 

It should be 

The zones of potential geopressure development are in the region located 

along the Texas and Louisiana Gulf Coasts extending up to 300 km (200 mi) 

inland. Geopressured zones are sedimentary basins where water is 

high pressures within or below thick, nearly impermeable 

The confined water supports most or all of the weight 

of the overburden, inhibiting sediment compaction and causing formation 

pore pressure to exceed hydrostatic pressure. In sedimentary basins 

lain by thin oceanic crust, upward thermal conduction 

from the mantle heats geopressured fluids and 

high temperatures, often in excess of 26OOC (SOOOF). 

iments to abnormally 

1-1 
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The fluid resource base, the potential recoverable energy within the 

geopressured zones, consists 'of three major forms: water at high 

temperatures, water at high pressures, and dissolved natural gas. 

Originally, the Gladys McCall well test project was to be included 

under the Wells of Opportunity (WOO) Program. At that time, an evalu- 

ation of the environmental effects of the project was conducted based 

on Gulf Coast Well Testing Activity, Frio Formation, Texas and Louisiana, 

Environmental Assessment (DOE/EA-0023, 1978). However, when re-entry 

was attempted,. the operator discovered that the upper string of casing 

had been removed and DOE was forced to plug and abandon the well prior 

to flow testing the geopressured resource. Subsequently, the Division 

of Geothermal Energy (DGE-DOE) commissioned a feasibility study for a 

design well at the site because the extent and thickness of the sand 

(and other technical factors) made the prospect appear very good. 

DGE-DOE received a proposal to drill, test, and evaluate a geopressured 

test well adjacent to the original well of opportunity in Cameron I 

Parish, Louisiana. The project was evaluated based on technical, 

financial, and managerial criteria and was selected for implementation 

as a design well pending completion of a site specific environmental 

analysis. This EA was prepared to fulfill that requirement. 

This Environmental Assessment (EA) has been prepared to assess the 

environmental impljcations of the DOE'S proposal to drill, complete, 

and test one geopressure well located in Cameron Parish, Louisiana, 

on an existing well site 64 km (40 mi) southeast of Lake Charles, 

Louisiana (Figure 1-1). The test well is herein referred to as DOE . 



ROCKEFELLER REFUGE 
PRIME PROSPECT AREA 

lOkm 1 - 
Inset Scale 

Figure 1-1. Location of the DOE Gladys McCall Proposed Well Site in relation to the Gulf Coast Region 
(After DOE, 1979 and Newchurch et al, 1978,) 
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Gladys McCall. One or more disposal wells (as necessary) will be 

located on the site compound of the proposed test well. 

poses to operate the test facility through the primary contrator, 

Technadril-Fenix & Scisson of Houston, Texas. The State of Louisiana, 

through the Louisiana Geological Survey, will monitor noise and air 

The DOE pro- 

quality around the well site and maintain a grid system to detect 

subsidence or tectonic activity resulting from the proposed action 

(Appendix A). The proposed action will evaluate the geopressure poten- 

tial of the subsurface over a three-year period. Tests to be conducted 

inlude flow rates, fluid composition, temperature, gas content, geolog- 

' 

ical characteristics, and the land subsidence potential for subsequent 

production. The location of the well site is approximately 702 m 

(2,300 ft) from the north line and 458 m (1,500 ft) from the east 

line of Section 27, Township 15 South, Range 5 West in Cameron Parish, 

Louisiana. This EA evaluates the impacts of the proposed action on 

the surrounding environment. 

subprogrammatic Environmental Impact Assessment, Geopressure Subprogram, 

This EA activity falls under the broad 

EIA/GE/77-3, July 1977, Division of Geothermal Energy, Energy Research 

and Development Administration, the activity associated with the Frio 

Formation of Texas and Louisiana. 

1.2 Site Location and Surface Features 

1.2.1 The Region 

The proposed action is located in southwest Louisiana in a promising 

zone for evaluating the physical and chemical characteristics of the 
Ld 
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resource, a prime prospect (Figures 1-1, 1-2, and 1-3). 

pects in Louisiana were ide 

and the Louisiana State Uni 

criteria. The well will be 

depth of approximately 5,185 m (17,000 ft). 

Prime pros- 

eological Survey 
t./ 

Total net sand thickness 

in this area varies on the order of 229 m to 458 m (750 ft to 1500 ft). 

1.2.2 Site Selection 

The Rockefeller Prime Prospect (see "Chapter 7-Alternatives") and 

Gladys McCall well site were selected for resource analysis for a 

number of reasons: 

1) the Gladys McCall well site is within the Rockefeller Refuge 

Prime Prospect Area, as defined by Hawkins (1977); 

initial indications are that sand thickness, temperature, 

and permeability are suitable for characterizing the resource; 

the direct environmental impact of the project will be mini- 

mal because of the existing plank road and original well 

site area; and 

the nearest residential and commercial developments are 

3.7 km (2.3 mi) away. 

2) 

3) 

4) 

ation of the original well of opportunity activities. 

mation was considered in the design well site selection process. 

This infor- 

As 

tated, the preliminary analysis concluded the environmental W 
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0 1 2 km 
P 

Figure 1-2. A topographic map of the DOE Gladys McCall Proposed Well 
S i t e  and Study Area (USGS 15' quadrangles, Hog Bayou, 
Louisiana, 1955, and Grand Lake West, Louisiana, 1955). 
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, .> 

0 1 2 km - 
Figure 1-3. An aerial photograph of the DOE Gladys McCall Proposed 

Well Site and Study Area 
Unit NO. 1, Frame N o .  9926, Image'ID 578002691ROLL).- 

(Color I R ,  B I N  No. 5232, u I 
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tb effects of the project would be minor because surface disturbance and 

well drilling activities had already occurred. The proposed location 

of the design well is on an area which has already been disturbed by 

previous site activities. Unless another existing well site is used, 

alternate sites in the prime prospect area would require constructing 

a new well pad and providing access on undisturbed wetlands areas. 

1.2.3. Description of the Proposed Well Site and Study Area 

All development of surface facilities and injection welEs will take 

place within the existing levees of the original well site. 

the land to be used for the project is in private ownership. 

agreements with the appropriate landowners are now being pursued. 

All of 

Leasing 

The well site is at latitude 29043' north and longitude 92052'.west. 

There is no incorporated community within the study area; however a 

linear settlement extends along the Grand Cheniere Ridge 3.7 km 

(2.3 mi) north of the well site. The nearest large town is Lake 

Arthur, Louisiana, 43 km (27 mi) to the northwest, while the nearest 

city is Lake Charles, Louisiana, 64 km (40 mi) to the northwest. 

overall character of the study area is coastal wetland mostly used 

for wildlife and cattle. 

The 

1.3. Project Description 

The proposed action wilt consist of drilling one geopressured fluid. 

well for production testing and one or more injection wells as neces- 

sary. A test well will be drilled with a 22 cm (8.75 in), or smaller, b 
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borehole t o  a t o t a l  depth of approximately 5,185 rn (17,000 f t ) .  

ex is t ing  disposal  w e l l  w i l l  be deepened t o  provide disposal  of lower 

volume f l u i d s  produced during i n i t i a l  t es t ing .  Although unsuitable 

f o r  use as a test  w e l l ,  the  ex i s t ing  Gladys McCall w e l l  w i l l  be re-. 

An u 

entered and used as a disposal  w e l l  f o r  the high volume test f lu ids .  

I f  necessary two new w e l l s  w i l l  be d r i l l e d  t o  provide addi t iona l  

disposal  capacity. The U.S. Environmental Protection Agency (EPA) 

Underground In jec t ion  Control Program (UIC) proposed r u l e s  apply t o  

both geothermal and in j ec t ion  w e l l s  and w i l l  be complied with once they 

become ef fec t ive .  Required surface f a c i l i t e s  w i l l  be constructed and 

i n s t a l l e d  on t h e  ex i s t ing  w e l l  s i t e  i n  order t o  conduct the  extensive 

resource test .  

a mud p i t ,  a cooling device, f u e l  tanks, and temporary s t ruc tu res  f o r  

o f f i c e s ,  locker rooms, and s torage areas.  

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

Surface f a c i l i t e s  include power supply, pipe racks,  

Over a th ree  year period the  

1.3.1. Construction and Dr i l l i ng  

The constru’ction phase of the proposed ac t ion  includes s i te  and access‘ 

preparat ion.-  DrSlling includes both well d r i l l i n g  and tes t ing .  

thoroughfare of alterna 

of a d i r t  f i l l  (Figure 1-4). 

the  o r i g i n a l  Gladys McCall w e l l .  

ng layers  of rough cu t  planks on 

road was f o r  

as used f o r  o i l  The or ig ina  

ra t ion .  It w a s  plugged and ab oned i n  1970. Re-entry 

i n  early November 1 , bk3”terminated i n  
. .  

1 . -  8 2 ’  i . , : e ;  

I 
, . ,  , . I -  

C { ’  

\ 
.. ’ 

w . .  

I 
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1 

GLADYS McCALL ROAD BED DETAIL 

Sect ion  AA'  Straight Away Run 

Sect ion BB' By-Pass, Wings, and Turn-ins 

A l l  material dug by dragline from alongside roadway as laid out. 

Katerial is marsh soil, sand, and blue clay. 

, 

Roadway Sect ion AA'  

3 ply board run-mud board. o n  
plast lc  ro l ld-croas  t ies solld- 
runner. 6 board. each wlda 

t t High Tide 6' 

- 
I ;? /Bypass and wings la id  3 ply solid on plastic, 



mid-December 1978, as a resul 

the 18 cm (7 in) protection casing which had been severed with explosives. 

of the inability to engage and replace 
td 

The road will be upgraded with boards and plastic to provide all- 

weather access. 

enlarged (Figures 1-5 and 1-6) t o  accommodate the test well and facilities. 

The ariginal Gladys McCall well site will not be 

An existing ring levee will be upgraded using materials available 

from within the well site. The land on the inside of the levee will 

be sloped toward the levee, establishing a drainage system for the 

well site. 

runoff, and seepage) will be pumped to a lined pit for storage. 

Fluids contained within the diked area (e.g., spills, 

1.3.1.2 Well Drilling and Testing 

Figure 1-5 shows the well site for the proposed test well. 

program will be drilled, cored, logged, and tested by Technadril- 

The test 

Fenix & Scisson of Houston, Texas. 

The casinghead and tubinghead are of conventional esign except for 

he use of high-temperature sealing ents. The surface safety 

valve is designed to shut the well i omatically should any down- 

It will also shut in if pressures ne-break or cut out with sand. 

increase above a pr termined value which will cau operational 

failure and result in an uncontrolled ischarge of fluids into the I 
i environment. 
I 

Disposal wells wi 

well. 

same ring levee as the test 

Table 1-1 lists the aquifers which are available for potential 
I 

I 
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Figure 1-5. Schematic plan of access road and Gladys McCall w e l l  site. 

(rri 
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GLADYS McCALL RING LEVEE AND WELL PAD OETAlL 

C 
12.6't { C' 

Avg El'kbove MSL 

-tiwe I ~ ~ O W I .  

rill be dug from imide axiating rinn Ie+ce. 
Any n w  u t a r i r l  waded to repair ria8 levee or laeatioa 

Figure 1-6. Schematic section of protection levee and w e l l  pad at Gladys McCall well site. 



Table 1-1. Aquieers Identified in Monterey M.O. Miller No. 1, Section 27, 
T15Se RSTJ, Cameron Parish, Louisiana, which are available for 
potential disposal of geopressure brines produced during the 
testing activities. 

Aquifer Depth to top Depth to Bottom 
Deeignation of Aquifer of Aquifer 

~~ 

Net Aquifer Thickness 
of Disposal Sands 

m ft m ft m ft 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 

601 
641 
772 
857 
897 
93 3 
982 

1022 
1064 
1229 
13 15 

1970 
2100 
2530 
2810 
2940 
3060 
3220 
3350 
3490 
4030 
4310 

61 6 
666 
802 
880 
921 
964 

1016 
1040 
1107 
1283 
13 63 

2020 
2185 
2630 
2885 
3020 
3160 
3330 
3410 
3630 
4205 
4470 

14 45 
21 70 
29 95 
11 35 
18 60 
26 85 
27 90 
15 50 
40 13 0 
43 14 0 
40 13 0 

Source: DOE, 1979 



1-15 

disposal of geopressure br ines  produced durfng the  t e s t i n g  a c t i v i t i e s .  

Disposal w e l l  No. 1, the  ex i s t ing  d isposa l  w e l l ,  w i l l  be  deepened t o  

857 m (2,810 f t ) .  Although unsuitable f o r  use as t h e  test w e l l ,  the  

ki 

o r i g i n a l  Gladys McCall w e l l  w i l l  be cleaned and then cemented a t  1,052 m 

(3,448 f t )  f o r  use as a d isposa l  w e l l .  

a t  se lec ted  i n t e r v a l s  f o r  geopressure f l u i d  disposal. I f  required two 

addi t iona l  wells w i l l  be d r i l l e d  t o  the  required depths (approximately 

The casing w i l l  be  perforated 

1,373 m [4,500 ft]). 

Power f o r  t he  test s i t e  w i l l  be supplied by t h e  d r i l l i n g  r i g  and aux- 

i l i a r y  generators. After removing the  r i g ,  power w i l l  be from e i t h e r  

generators o r  an extension from the  powerline serving Grand Cheniere, 

approximately 4.8 km (3 m i )  long. 

the  s i te  by truck. Water suppl ies  f o r  d r i l l i n g  f l u i d s ,  cement, and 

Potable water w i l l  be hauled t o  

general  cleanup w i l l  be pumped from canals and bayous near t he  si te.  

The plud p i t s  w i l l  be emptied i n t o  the  d isposa l  w e l l s  after d r i l l i n g  

is completed, i f  p rac t i ca l .  Otherwise t h e  residue w i l l  be hauled t o  

an approved waste d isposa l  site. 

meters t o  be analyz est program. 

Table 1-2 shows t h e  chemical para- 

o d i s t i n c t  phases: t he  i n i t i a l  short-term 

tests and the  high g-term tests. Typically, the  i n i t i a l  

short-term tests c 

pumping rate of about 20,000 BPD f o r  a period of 

is  then increased by an increment of 10,000 BPD 

rate f o r  15 days. 

stepped pumping test beginning a t  a 

days. The rate 

pumped a t  t h a t ,  

The i n i t i a l  short-term tests l a s t  60 days with a 

L J  f i n a l  pumping rate of 40,000 BPD. Typically, t he  high volume long-term 
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Table 1-2. Preliminary L i s t  of Parameters f o r  which t h e  Geopressured LI 
Water and G a s  w i l l  be Analyzed. 

Chemica lha lys i s  of Water Chemical Analysis of Vapor 

A. Metals 

1. Copper 
2. Zinc 
3. Boron 
4. Arsenic 
5 .  Chromium 
6. Mercury 
7. Lead 
8. Cadmium 

B. Solids 

1. Dissolved 
2. Total  

C. Hardness 

1. Calcium carbonate 
2. Magnesium carbonate 

I). Others 

1. Carbonate 
2. Bicarbonate 
3. Chloride 
4. I ron 
5.  Sulfa te  
6. Dissolved s i l i ca te  

Source: DOE, 1979 

A. Hydrocarbons (percent) 

1. Methane 
2. Ethane 
3. Propane 
4. Isobutane 
5 .  Normal butane 
6. Osopentane 
7. Pentane 
8. '6' 

B. Other 

1. Hydrogen s u l f i d e  
2. Carbon dioxide 
3. Radon 
4. H e  
5 .  N2 
6. O2 

Chemical P rope r t i e s  of Water 

1. Density 
2. Compressibil i ty 
3. Conductivity 
4. Viscos i ty  
5 .  pH 

Recombination Pressure,  Volume, 
TemDerature Analysis 

1. Solut ion gas-water r a t i o  
2. Formation volume f a c t o r  

3. Supercompressibil i ty f a c t o r  of 
for w a t e r  

gas 
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test lasts f o r  a period of two years. 

test w i l l  be based on the r e s u l t s  of the i n i t i a l  tests. 

The de ta i led  design of t h i s  

The decis ion of whether or  not t o  proceed-to a two-year flow test 

w i l l  be based on severa l  engineering and environmental fac tors .  The 

engineering f ac to r s  are r e l a t ed  t o  the  product ivi ty  of the  w e l l  and 

are i n t e r r e l a t e d  (i.e., i t  is usually poor r a t ings  i n  severa l  of these 

f ac to r s  r a the r  than i n  j u s t  one t h a t  would cause the  test t o  be can- 

ce l led) .  

which could arise t h a t  cannot be mitigated.  

and environmental f ac to r s  are presented below: 

The environmental f ac to r s  are unexpected s ign i f i can t  impacts 

The general  engineering 

Engineering Factors 

rate of flow of the w e l l  (pressure f luc tua t ions)  
reservoi r  parameters (e.g., drawdown) 
temperature of the  f l u i d  
t o t a l  dissolved so l id s  concentration (TDS) 
gaslwater r a t i o  

Environmental Factors* 

v io l a t ions  of air a l i t y  standards 
v io l a t ions  of water qua l i t y  standards 
subsidence 
seismici ty  
s i g n i f i c a n t  imp 
i n  the  EA 
s ign i f i can t  new impacts not  defined i n  the  EA 

*The environmental f a c t o r s  are incorporated i n  the  
environmental monitoring pro 
as p a r t  of the  project .  

of t he  range of those defined 

which w i l l  be implemente 

1.3.1.3. Environmental Monitoring Program 

An environmental monitoring program (Appendix A) w i l l  be implemented 

as p a r t  of t he  project.  The purpose of the  program is t o  monitor any 
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bi environmental impacts t h a t  may r e s u l t  from the  p ro jec t  and the  levels 

of s ign i f icance  of these impacts. The information obtained by moni- 

to r ing  w i l l  be used t o  iden t i fy  mitigation measures and cor rec t ive  

ac t ions  t o  be implemented t o  minimize the  impact of t he  project .  I f  

any unexpected s ign i f i can t  impacts arise which cannot be mitigated, 

DOE w i l l  evaluate continuation of t he  project .  

1.3.1.4. Long-Term Ac t iv i t i e s  

I f  the  decision is made not t o  continue a c t i v i t i e s  a t  the  s i t e  f o r  

two years ,  t he  w e l l  s i t e  w i l l  be abandoned. 

according t o  the  regulations and permits of t he  Louisiana Office of 

Conservation. A l l  production and d isposa l  equipment and f a c i l i t i e s  

The w e l l s  w i l l  be plugged 

w i l l  be removed. Wastes which cannot be re in jec ted  w i l l  be trucked 

t o  a l a n d f i l l  operated i n  compliance with applicable loca l ,  S t a t e ,  and 

Federal regulat ions.  

removed. 

Materials which cannot be reused w i l l  be disposed of i n  an approved 

After p i t s  have been emptied, t h e  l i n e r  w i l l  be 

The board and p l a s t i c  matting of t he  pad area w i l l  be removed. 

l a n d f i l l .  

I f  a developable resource is  found, addi t iona l  environmental docu- 

mentation w i l l  be prepared t o  support t he  decision of whether o r  not 

t o  continue act ivi t ies  a t  t he  s i te  beyond the  two-year test period. 

A s  s t a t e d  previously, t h i s  EA only addresses t h e  impacts of d r i l l i n g ,  

developing, and t e s t i n g  the  Gladys McCall w e l l  f o r  a period of up t o  

th ree  years. 

6' 
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1.3.1.5 Accidents 
bd 

A1 hough all reasonable precautions will be taken to prevent accidents, 

the possiblity of their occurrence and their consequent environmental 

impacts must be considered. Ensuring that project site personnel are 

alert at all times is the best means of preventing all accidents. 

Possible accidents are small incidental spills, large spills, fire, 

casing failure, and blowout. 

Small incidental spills are likely to result from the transport of 

materials (e.g., gasoline, diesel fuel, drilling mud, and lubricants) 

or from minor leaks from equipment or vehicles. Such spills have few 

environmental consequences and can be mitigated easily. Small spills 

or leaks can be collected by a vacuum truck, although residual quanti- 

ties of the spilled material may remain in the environment. 

spills, which might result from surface equipment malfunction or failure, 

could be more damaging to the environment but, because of their size, 

can be identified readily by onsite personnel and mitigated quickly. 

Spills resulting from equipment malfunction or failure can be stopped 

by shutting off the appropriate equipment; the spilled material can 

then be collected by a vacuum truck and hauled to an approved landfill 

for disposal. 

however, all spills will be contained within the ring levee. 

* 

Larger 

I 

Some residual materials may remain in the environment; 

A n  accidental fire could result from careless handling of flammable 

materials or equipment malfunction. Fire extinguishers will be placed 

at several conspicuous locations on the project site and "no smoking" &II 
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6.I signs will be located no more than 30 m (100 ft) from the drilling 

rig and production facilities. 

tation around the project site greatly reduces the possib-lity of 

fire spreading beyond the site boundaries. 

The lack of buildings and dense vege- 

Although casing failure is unlikely to occur, it would be a more serious 

accident than a spill or fire because it would be more difficult to 

detect and mitigate. A casing failure could result from corrosion or 

from improperly setting the casing. 

in Appendix A will be sampled periodically and should help detect 

leakage through failed casing ff failure occurs at shallow depths. 

Indicators at the wellhead may or may not identify this problem. 

casing failure is detected, drilling or production must stop, and 

costly workover procedures must be undertaken. If the workover is 

not successful, the borehole may have to be plugged and the well 

abandoned. 

accident--a blowout. 

The monitoring wells described 

Once 

Casing failures may also result in the most serious 

A blowout is the uncontrolled flow of subsurface fluids through the 

well into the environment. A variety of circumstances may cause well 

blowout; two of the most common causes in the Gulf Coast are casing 

failures and gas kicks. Gas kicks occur during drilling when gas 

becomes trapped in the drilling fluids, expands, and, thus, reduces 

its weight. 

that it is unable to contain the pressure of the formation fluids, a 

blowout results. 

When the weight of the fluid is reduced to such an extent 

Although Blowout Prevention Equipment (BOPE) is 
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installed to prevent such situations, it sometimes does not work or u 
is not used early enough. 

The risk of a blowout occurring in a geopressured zone is greater 

than that for a normal oil and gas well because of the greater depths 

and greater formation pressures involved. In the last two years there 

have been at least three major blowouts of commercial wells that were 

drilling in the geopressured zone in. Louisiana. 

DOE to investigate geopressure resulted in a blowout. 

The first attempt by 

Estimates of 

the probability of a blowout based on incidence rates range between 

2.4% (Rehms and Goins, 1978) and 0.3% (Dow Chemical Company, 1980) 

for all wells. 

as the average (Rehms and Goins, 19781, the probability of a blowout 

for a geopressured well is estimated to be between 4.8% and 0.6%. 

Assuming that geopressured wells are twice as hazardous 

The higher estimate is an aggregation of minor blowout incidences in 

which minimal harm to equipment, personnel, or the environment resulted 

and of major blowout incidences in which significant harm resulted. 

The probability of minor blowouts in the geopressured zone is 4%; for 

major blowouts it is roughly 0.84: (Rehms and Goins 

Several factors reduce the risk of a major blowout for the Giadys 

McCall project. 

tend t o  have a greater incidence of blowouts, but a test well located 

in'an area where the The reservoir's lateral 

dimensions and thickn re small and the formation uld probably 

quickly bridge itself over, shutting off the uncontrolled flow. Finally, 

The well is not a wildcat or stepout, both of which 

it is not anticipated that free gas will be encountered; therefore, 
W 
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gas kicks should not be a problem. However, the contractor will take 

all reasonable precautions and will comply with State of Louisiana 

regulations concerning blowout prevention and BOPE. 

A recent study for DOE has identified several measures, in addition 

to those required for the project, that will minimize the risk of a 

blowout. These measures include compliance with U.S.  Geological Survey 

rules, OCS Order No. 2, and GSS-OCST1, when applicable (Rehms and 

Goins 1978). These rules set highest standards for the operation, 

equipment, and training of personnel for geopressured drilling. 

1.4 Environmental Issues and Mitigation Measures 

1.4.1 Environmental Issues 

The DOE plans and requires that the well test program have a minimal 

adverse impact on the physical, cultural, and economic environment of 

the study area. A summary of these adverse impacts is presented in 

the following sections. 

1.4.1.1. Physical and Biological Issues - A Summery of Adverse 
Impacts 

1) Contaminants, such as lubricants from vehicles and equip- 

ment and chemicals from spills and accidents, will be intro- 

duced into the environment if they occur outside the diked 

area. The degree of impact will depend on the location, 
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type, amount, and duration of the spill or accident. Some 

species of flora will not be able to tolerate these occur- 

rences and may be destroyed. 

LJ 

Toxins may be picked up in 

the food chain and passed t o  herbivores and carnivores. 

Wildlife may be displaced by the human activity, noise, or 2)  t 

accidents. However, the disturbances of wildlife will be 

held to a minimum by the installation and maintenance of 

safety equipment and plans. (No adverse impact is expected 

on Rockefeller Wildlife Refuge.) . 

3) Blowouts or other accidents may introduce chemical and ther- 

mal pollutants into surface and groundwaters. However, 

blowout preventers, high pressure pipes and valves, and a 

spill prevention control and counter-measure plan will be 

installed and maintained to reduce the possibility of blow- 

outs and accidents. Casings will be cemented as required 

by good operation procedures and Federal and state law. 

4) Leakage from around casings may contaminate aquifers with 

chemical and thermal pollutants; but the DOE will use high 

pressure pipes and valves and will seal aquifers in manners 

accepted by the Federal and state governments to prevent 

their contamination. 
i 
I 

5 )  Well testing may result in,land subsidence. 'This, if it 

, occurs, is expected to b long-term impact. 

6 )  Air quality will be adversely affected by the introduction 

of dust, vehicul 

ciated with the well test program. 

emissions, and motor emissions asso- 

Newer vehicles will be 

used which employ advanced pollution control devices for 

I , 
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emissions. Thus, emissions will be short-term (i.e., the 

life of the project) and should not be significant. 

There is the possibility of air pollution in the vicinity 

of the well test site should a blowout OCCUT. The inten- 

sity of pollution depends on the nature and volume of the 

emitted fluids and gases. 

the possiblity of a blowout by installing and maintaining 

blowout preventers, high pressure pipes and valves and using 

The DOE will attempt to minimize 

weighted mud and high pressure mud pumps capable of injecting 

mud into the well to contro1,pressures. 

blowout will probably be short-term but they may be significant. 

Noise from machines and vehicles operating at the test site 

will raise the ambient noise level. This will be kept to 

a minimum by muffling as many machines and engines as feasible. 

H2S will be released during the initial testing phase of 

the project. However, it is impossible to assess the sig- 

nifiance of this impact because the concentration of H2S in 

the geopressured fluid is presently unknown. 

The impacts of a 

1.4.1.2. Cultural Issues - A Summary of Adverse Impacts 

1) Noise from the drilling and testing operation will affect 

the use of surrounding areas. Mufflers will be installed 

and maintained on all engines and vehicles to minimize impacts. 

The aesthetic value of an area will be reduced by the pres- 

ence of a drilling operation. 

2) 

The rig will be on site for 



about four months and the testing equipment should not be 

visible from any roadway except during times of flaring. 
ICs 

1.4.1.3. Economic Issues - A Summary of Adverse Impacts 
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Adverse economic impacts will occur if there should be an accident or 

a massive spill of some pollutants. Should either of these events 

occur, there may be a resulting land use change or contamination of a 
I 

1 shallow water supply. However, the DOE is implementing precautions I 

I to prevent such accidents from occurring. Blowout preventers will be 

I C  
~ 

I 

installed and high pressure pipes and valves will be used. 

mud and high pressure mud pumps capable of injecting mud into the 

well will be employed to control pressures. 

prevention control and a counter-measure plan will be used at the 

Weighted 

I 
I A drilling rig with spill 
I 

I 

I 
test site. The reserve pond will be lined with impervious material 

I to control infiltration and groundwater contamination or will have 

mud tanks. Portable sanitary facilities will be provided for construc- 

tion crews and construction wastes will be transported to suitable 

disposal facilities. 

1.4.2 Summary of Mitigation Measures 

The Department of Energy 'is prepared to take all necessary measures 

to mitigate any adverse impacts on the physical, biological 

resources of the study area. 

mitigation measures which will be implemented by the contractor. 

The following is 'a summary of these 
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An existing board road will be used to avoid destruction of wetlands. 

An existing well site will be used and an existing well will be used 

for brine disposal. 

area within the existing levee system. 

All support facilities will be confined to the 

In preparing the site, the material from the low areas within the 

ring levee will be used to repair and upgrade the existing levee and 

well pad and no areas outside the levee will be disturbed. 

A safety plan and accident prevention plan will be devised by the 

contractor and approved by the DOE. 

equipment and practices to be implemented and procedures to be followed 

if an accident should occur. 

The plans shall specify safety 

Blowout preventers, high pressure pipes and valves, weighted muds, 

and high pressure pumps will be installed and maintained to reduce 

the possibility of blowouts and accidents. 

Casings will be cemented as required by good drilling practices and 

Federal and state laws. 

Well installation and completion will meet or exceed all Federal and 

state guidelines for such an operation. 

Newer vehicles will be used which employ advanced pollution control 

devices for emissions. 

b 

c' 
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As many machines and engines E S  possible will be muffled to minimize 

noise impacts. 

Contaminated fluids contained in the diked area will be collected 

into an impermeably lined storage pit. 

reinjected will be disposed 

of the project. 

All flu 

Portable sanitary facilities will be provided for construction crews 

and construction wastes will be transported to suitable disposal 

facilities. 

Upon completion of the proposed action, the contractor will remove 

all foreign substances and materials from the project area and restore 

the site as close 

The contractor shall develop a spill c 

The well site and access road will not adversely affect the function 

of the floodplain of the area because the facility is using the existing 

road and well site. 

Finally, an environmental monitoring program will be conducted for 

the drilling and testing operations. 

and the DOE will evaluate the results of the monitoring program. 

The Louisiana Geological Survey 

Should 

unacceptable adverse impacts result from the proposed action, the DOE 

will stop the test until the problem(s) is resolved. 
W 
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CHAPTER TWO - EXISTING ENVIRONMENT 

I 

2.1 Introduction 

u 
A l l  development of sur face  f a c i l i t i e s  and i n j e c t i o n  wel ls  w i l l  take 

place within the  e x i s t i n g  levee system. 

pr iva te  ownership; mineral  r i g h t s  a r e  being acquired at t h i s  time 

Land t o  be used i s  i n  

by the contractor.  

R5w i n  Cameron Parish,  Louisiana. The nea res t  r e s i d e n t i a l  and commercial 

The w e l l  s i t e  i s  located i n  Section 27, T15S, 

developments are 3.7 lan (2.3 m i )  t o  the  nor th  on t h e  Grand Cheniere Ridge. 

Overall character of t h e  study area is r u r a l  wetland used f o r  pas ture  and 

as wi ld l i f e  habi ta t .  The marshes are brackish and are of low e leva t ion  

and low r e l i e f .  

ment of the  study area around the  propased w e l l  s i t e  i n  s u f f i c i e n t  d e t a i l  

t o  perm5t a discussion of impacts of the  proposed a c t i o n  on t h e  environ- 

mental system. 

The following sec t ions  desc r ibe  t h e  ex i s t ing  environ- 

The study area is wi th in  t h e  Ch outhwest Louisiana, a 

ocene P r a i r  rrace, an oxid 

ends from the  P l e i s t -  

ocene outcrops 0 o on t h e  south, and 

from the Mississ ippi  River d e l t a i c  p l a i n  on t h e  east i n t o  Texas on 

the w e s t .  One of these  relict bea idges , Grand Cheniere, forms the  
* 

er of the  s tudy area. GrandCheniere, Gulf shorel ine 

2-1 

i 
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Li between 1100-1250 years  ago, is more than 34 km ( 2 1  m i )  long and has a 

maximum e leva t ion  of 3.7 m (12 f t  (Gould and Morgan, 1962). Widths 

average 183 m (600 f t )  and range from 31 t o  458 m (100 f t  t o  1500 f t ) .  

I n  cross-section t h e  chenier is  asymmetrical, s t e e p  on t h e  Gulf o r  sou th  

s i d e  and gent ly  sloping inland toward the  north (Byrne e t  al., 1959). 

Sand and s h e l l  compose t h e  l e n t i c u l a r  beach r idges  which average 2.1 m 

( 7  f t )  i n  thickness,  bu t  may range from . 6  t o  4.6 m (2 f t  t o  15 f t )  

i n  thickness. Cheniers overlay o ld  Gulf bottoms of sands and s i l t y  c lays .  

Depths t o  t h e  P l e i s t o c e n e a r e o n  t h e  order  of 6.1 m (20  f t ) .  Between 

the cheniers are n a t u r a l  or man-made w a t e r  bodies and marshes. The marshof 

organic c lays  and silts overlay mudflats and o ld  Gulf bottoms. The marshes, 

less than 1 m (3 f t )  above sea level, are poorly drained by t i d a l  channels 

and l a rge r  reg iona l  r i ve r s .  Cheniers and beach r i d g e s  con t ro l  the  n a t u r a l  

flow through t h e  area. Numerous small l akes  are s c a t t e r e d  throughout t h e  

Chenier Plain.  Man has  modified flow by canals ,  l evees ,  w e i r s ,  and petroleum- 

r e l a t ed  access routes. An ex i s t ing  levee surrounds the  proposed w e l l  s i t e  

and i s  continuous except f o r  severa l  s m a l l  breaches. This levee,  

which surrounds much more than the  w e l l  s i t e ,  was r e l a t ed  t o  some form 

of marsh drainage and land reclamation scheme which apparently f a i l e d .  

levee is not re la ted  t o  t h e  proposed act ion.  

This 

2.1.2 Geology 

The w e l l  s i te is i n  t h e n o r t h c e n t r a l  s ec t ion  of t h e  Gulf coas t  df t h e  

United S ta t e s .  The reg iona l  geology is dominated by t h e  Gulf c o a s t  geo- 

syncline whose axis is  j u s t  seaward of t he  sho re l ine  (Figure 2-1). Regional 

s t r i k e  of t h e  geologic beds is east-west and they d i p  as a monocline toward 

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

k d  
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Figure 2-1. Gulf coast geosyncline: approximate thickness of the 
Cenozoic of Louisiana (Modified from Hardin, 1962). 

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

west. The beds dip and thicken into the geosyncline. Table 2-1 shows 

the geologic column for the region, 

The Frio formation is the geologic entity of concern for this project, 

The Frio extends across south Louisiana from Texas to Mississippi. 

The upper boundary is the Anahuacian Marginulina Zone and the base of 

the Frio is the "first occurrence of definite Vicksburgian fossils" 

(Warren, 1957). The Frio is composed of overlapping deltaic and 

inter-deltaic systems which have built into the Gulf geosyncline. The 

formation displays an interfingering of sands, silts and clays deposited 

in the updip parts of the deltas. 

environments and become more argillaceous farther south. 

The downdip deposits are ner€tic 

The relation 

of the Frio Formation to geothermal activity along the Gulf Coast is 

described in detail by Bebout et al, 1976; Jones, 1968, 1969a, 

1969b, 1970a, 1975; Jones and Wallace, 1973; and Wallace, 1969. 

The proposed well site is within the Rockefeller Refuge Prime Prospect 

Area. Four geopressured aquifers underlie the proposed well site and 

exist between4,441m (14,560 ft) and 5,033 m (16,500 ft). Figures 

2-2 and 2-3 show the top of the first geopressured horizon (DOE, 1979) 

of interest to this proposed action. 

of the four geopressured sands and the estimated net porosity. 

Table 2-2 shows the estimated top 

The geology under the well site may be characterized as follows(DOE, 1979): 

r , 
1) a drainage area of approximately 41.4 sq Ian (16 sq mi), 

uncomplicated by major faulting; .? 

-- 



Table 2-1. gic Column for t 

ndifferentiated .Alluvial and deltaic deposits 

PleAstocene Deltaic and alluvial deposits 

Citronelle 

Tertiary 

Pliocae 

Miocene 

Eocene 

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

Ca tahoula Massive deltaic sands, non-marine siltstone 

Silty clays, lenticular sands, silty clays 
, 

Anahuac Transgressive marine deposits, shales, marls 

Frio 0 Massive deltaic and marRinal marfne sands 

Vic Sandy shales and lignitic clays 

Jackson Brackish water shales and sands and marls 

Claiborne Marine clays, marls to channel sands, lignitic 
silts. 

Wilcox Thick channel sands and shales 



Figure 2-2. Top of the geopressured zone beneath the region (DOE, 1979). 

c 
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0 1 2 km u 
Figure 3-3. Top of the geopressured zone beneath the study 

area (DOE, 1979) .  
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Table 2-2. Estimated Net Porosity and Depth to Top of Geopressured Sands 
to be Penetrated and Tested by the Proposed Action. 

Geopressured Estimated Estimated Net 
Sand Top m (feet) Porosity - % 

No. 1 

No. 2 

44.41 (14,560) 

4602 (15,090) 

18 

18 

No. 3 4728 (15,501) 17 

No. 4 4926 (16,150) 17 

Source: DOE, 1979 

2) 

3) 

4) 

10.4 to 13.3 cu km (2.5 to 3.2 cu mi) of sand volume; 

227 m (745 ft) net geopressured sand penetrated; 

maximum recorded mud temperatures of 147 OC (294 OF) at 

5185 m (17,000 ft) which converts to a bottomhole temperature of 162 OC 

(324 OF); 

5) bottomhole pressures of 1021 atmospheres (15,000 psi) at 

5124 m (16,800 ft); 

6) permeabilities (calculated from logs) ranging from 2 md to 47 md. 

2.1.3 Land Subsidence 

Land subsidence is the result of any one or a combination of three 

causes: tectonic adjustment, fault movement or human impact. The 
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kd study area is undergoing land subsidence at present due to the two natur- 

al causes. First, theentirecoast of southwestern Louisiana is under- 

going regional 

ments, at a rate of approximately 5 mm (.2 in) per year (Holdahl and 

tectonic subsidence, due to general compaction of sedi- 

Morrison, 1974). Secondly, subsidence is probably occurring due to 

fault movement resulting from differential compaction and slippage. 

Man-caused subsidence, due to the removal of oil and gas or ground 

water, has not been reported or observed, but minor subsidence may 

be occurring above active oil and gas fields in the area. 

Local areas of differential subsidence in excess of regional tectonic 

adjustment, such as active oil fields, may be detectable if an adequate 

network ofbenchmarks exists, and if the network has been surveyed 

over a sufficient’time span to allow movement ofbenchmarks to be de- 

tected. In the Rockefeller Refuge Prime Prospect area the only use- 

ful bench marks surveyed by the National Geodetic ‘Survey ate located 

along a single line following Grand Cheniere Ridge, which, at its clos- 

est point, is 3.2 km (2 mi) north of the proposed well site. Of the 

seven bench marks surveyed both in 1948 and 1965, the greatest differ- 

entia1 movement has been about .3 m (.9888 ft), and occurred only at 

one bench mark. The existing bench mark network is not adequate 

by itself for mapping differenthl subsidence in the study area because 

the neirest bench mark is more than 4.8 km (3 mi) east of the site and 

survey lines do not extend south from the chenier. 

2.1.4 Tectonic Activity 

The Rockefeller Refuge Prime Prospect Area in which the study area is 

located is defined by a series of arcuate, east-west trending faults 
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(Newchurch et a1.,1978). 

area and delineate the reservoir for the proposed well test (DOE, 1979). 

Fault displacement indicates that the area has been active in the 

past, but there is no known literature which indicates that it is active 

Faults occur in the vicinity of the study 

at present. There are no surface expressions to indicate fault move- 

ment in the study area. 

Seismic hazard in the study area is very low to non-existent (Algermissen, 

1969; Algermissen and Perkins, 1976). Potential for seismic risk is 

described on a scale of 0 to 3 where Zone 0 means no damage, Zone 1 

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

damage. Such a scale is based on historical data which considers only 

the intensity of the earthquake, not the frequency. The study area has 

a seismic potential of zero (Algermissen and Perkins, 1976) even though 

there have been two recent earthquakes in Louisiana. 

1930, an intensity VI (Modified MERCALLI [MM] Scale) earthquake was cen- 

tered south of Donaldsonville at approximately 30° N latitude and 9l0 

W longitude or 193 km (120 mi) east of the proposed well site. Some 

brick chimneys were cracked or the tops knocked down in Gonzales, Loui- 

siana, 24 km (15 mi) north of the epicenter. A second earthquake 

occurred on November 19, 1958, in Baton Rouge, Louisiana, 183 km 

On October 19, 

(114 m i )  east of the study area. An intensity of V (MM scale) is esti- 

mated for this earthquake which shook houses and rattledwindows. A 

major east-west fault, which runs through Baton Rouge, is active and 

has moved as much as 6 cm (.20 ft) per year from 1959 to 1969 (Wintz 

et al., 1970). 
" .  
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2.1.5 S o i l s  

Two s o i l  assoc ia t ions  are found i n  the  study area.  

Varient-Palm Beach Association are the  clayey and sandy s o i l s  of the  

The Harr is ,  Cheniere 

Grand Chenjcre Ridge. The Harris-Salt  Water Marsh Association are the  

mineral and organic s o i l s  of the  wetlands. On the chenier,  the Harr is ,  

Cqeniere Variant-Palm Beach Association has  a severe l imi t a t ion  because 

of flooding r e s u l t i n g  fromhurricane storm-surge. 

a re  generally no t  attempted because of t he  high seepage r a t e s .  

Water impoundments 

The 

dominant use of t h i s  area i s  pasture .  I n  thewetlands,  t he  Harris- 

Sal t  Water Marsh Association has a very severe flooding problem as the  

area i s  inundated most of the  t i m e .  Ponds may be maintained through 

the use of the  f a i r  l evee  bui lding ma te r i a l  ava i lab le  i n  the Harris 

Moderately Sa l ine  Phase. 

habitat  and drained areas for pasture .  

1979). 

The dominant u s e  of t h i s  area is f o r  w i l d l i f e  

The s o i l s  are neut ra l  (Ezernack, 

2.1.6 Prime and Unique Farmland 

There are no prime or unique farmlands i n  the study area  (SCS, 1978) 

and Water Use 

2; 2 . 1 Groundwater 

2.2.1.1. DCCU 

U Fresh groundwater I s  avai lab le  from two sources i n  the  study area and 

the surrounding area: 1) the Chicot aqui fe r ,  which extends to  
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a depth of about 396 m (1,300 f t ) ,  and 2) t h e  near-surface sands of L) 
t h e  cheniers. The Chicot aqu i f e r ,  a massive system of P le i s tocene  0 

sands and gravels ,  is t h e  p r i n c i p a l  source of groundwater f o r  several 

par ishes  of southwest Louisiana (Jones, Turcan and Skibitzke,  1954) .  

The aqui fe r  is a continuous hydraul ic  u n i t  from the  Miss i s s ipp i  River. 

va l ley  westward i n t o  Texas, and from su r face  recharge a r e a s  approxi- , 

mately 80 k m  (50 m i )  n o r t h  of t h e  study area t o  an undetermined d is -  

tance offshore. 

aquifer  i s  confined beneath fine-grained, low permeabili ty sediments 

of Recent age, c o a s t a l  marsh depos i t s ,  which are 10 to  20 m (30 to  3 

60 f t )  thick. The second, and much more l imi t ed  p o t e n t i a l  groundwater 

About 24 k m  (15 m i )  inland from t h e  coas t ,  t he  Chicot 
' 

source, is the  cheniers,  which occur within t h e  marsh depos i t s  over- 

ly ing  the  Chicot aqui fe r .  

' 

Cheniers are anc ien t ,  topographically high 

beach r idges  which extend from t h e  su r face  t o  depths of about 4.6 m 

( 1 5  f t )  i n t o  t h e  surrounding coastal marsh si l ts  and c lays .  These 

narrow s t r i p s  of high land are permeable areas which receive f r e s h  

w a t e r  recharge from p r e c i p i t a t i o n  and sa l t  w a t e r  recharge from occasipnal 

storm t i d e s .  

2.2.1.2 Qua l i ty  

Groundwa 

sources: 

kr q u a l i t y  informa ion is a v a i l a b l e  i n  t h e  region from two 

1) chemical ana lyses  of w a t e r  samples from w e l l s  and 2) es- 

timates of groundwater s a l i n i t y  f r o m  electrical logs  of w e l l s .  

cal analyses are available f o r  only two w e l l s  completed i n  the  Chicot 

Chemi- 

aquifer  l o c a l l y ,  and both are loca ted  on Grand Cheniere Ridge a p p r o x i i t e l y  

6 . 4  km ( 4  m i )  no r theas t  of t he  w e l l  s i t e ,  L These analyses are 1,isted io ' 
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Table 2-3 and show t h a t  t he  water from these wel l s  is above the recom- 

mended l i m i t  of 250 ppm chlor ides  s e t  by the Environmental Protection 

Agency (EPA, 1976). 

The depth t o  the base of var ious  categories  of groundwater, based on 

sa l in i ty  determined mostly from evaluations of e l e c t r i c a l  logs,  i s  shown 

i n  Figure 2-4. 

chlorides,  o r  less than about 700 mg/l dissolved s o l i d s )  extends t o  

between 60 t o  90 m (200 t o  300 f t )  below the sur face ,  and therefore  

in to  the upper sands of t h e  Chicot aquifer.  

study area, the  base of f r e s h  w a t e r  increases  t o  more than 183 m 

(600 f t )  below the surface.  

mg/l dissolved so l id s )  occurs  between approximately 90 t o  183 m 

(300 t o  600 f t )  i n  t h e  area, and moderately s a l i n e  water (grea te r  than 

3,000 mg/l dissolved s o l i d s )  occurs  between approximately 183 t o  213 m 

(600 to 700 f t ) .  

3,000 mg/l disso lv  

I n  the study area ,  f resh  water (less than 250 mg/l 

South and w e s t  of the 

S l i g h t l y  sa l ine  w a t e r  (1,000 t o  3,000 

Sands below t h i s  depth contain water i n  excess of 

The cheniers  are p o t e n t i a l  sources  of l imited amounts of f r e sh  ground- 

water. However, storm t i d e s  occasiona flood t h e  cheniers,  r e su l t -  

ing in recharge of s a l i n e  w a t e r  t o  these shallow water-table aqui fe rs .  

No analyses are ava i l ab l  f o r  groundwater i n  the  cheniers.  

2.1.3 Quantity 

of water avali lable from the  Chicot iaquifer  i s  v a s t  be- 

cause the  aqui fe r  system is several hundred meters ,thick, has a high , , 
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Table 2-3. Chemical analyses from water wells completed in the Chicot 
Bquifer, approximately 6.4 km (4 mi) northeast of the 
proposed well site. iJ 

Well No. Cn 41 Cn 42 

Date 2-2-55 2-2-55 

Screen Depth 140 m 140 m 
(feet) (460) (4 60) 

Total Iron 1.2 1.2 

Calcium 48 44 I 

Magnesium 

Sodium 

Potassium 

Bicarbonate 

Sulfate 

19 

4 08 

--- 
416 

2.1 

Chloride 547 

Dissolved Solids 1230 

Hardness as CaCog 198 

17 

317 

-- 

360 

0.5 

416 

1000 

181 

Source: USGS files, Baton Rouge, Louisiana 
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in the Chicot 
aquifer (Rollo, 1960; Winslow e t  a1 1968). 
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average permeability of about 5,678 l/da (1,500 gal/da per sq ft) 

(Harder et al.,1967) and extends over thousands of square kilometers 

of Louisiana and Texas. 

able is limited only by the quality of the water required, i.e., fresh 

water is limited to the upper few hundred meters of sediments. 

groundwater production appears to be limited to residential wells 

which produce lesg than about 1,900 l/da (500 gal/day) . 

In the study area the quantity of water avail- 

Local 

2.2.1.4 Use 

Groundwater use in the region is limited to domestic supply wells used 

by residents along Grand Cheniere Ridge, 3.7 km (2.3 mi) north of the 

Gladys McCall well. 

the Chicot aquifer between 60 and 150 m (200 and 500 ft) deep. 

tional shallow, domestic supply wells exist which are completed in the 

shallow chenier sands as deep as about 6 m (20 ft). Locally, ground- 

water is not developed for industrial, municipal or agricultural use. 

Generally, each residence has a well completed in 

Addi- 

In addition to local residential use, development of the Chicot aquifer 

system for rice irrigation in large areas of southwestern Louisiana, 

and for industrial uses in Lake Charles 64 km (40 mi) to the northwest, 

has resulted in the decline of water levels throughout southwestern 

Louisiana. In the region, water levels in the Chicot aquifer have 

declined from a few meters above sea level in the early 1900s to about 

3 m (10 ft) below sea level presently, due to the effects of develop- 

ments of groundwater supplies inland (Zack, 1971; USGS, 1978). 



2-17 

bi Between 610-915 m (2,000-3,000 ft) below the surface the 

I geologic section is dominated by saline water-bearing sands. Some 

of these saline aquifers are used as disposal zones for brine in 

nearby gas fields. Permits for salt water disposal wells filed with 

the Louisiana Office of Conservation indicate that the closest 

disposal wells are in Little Pecan Lake field, 8 to 9.6 km (5 to 6 

mi) east of the study area, and are completed between 610 and 915 m 

(2,000 and 3,000 ft) below the surface. The four disposal wells in 

the field inject between 3,200 to 556,400 l/da (20 to 3,500 barrels/ 

day. 
t 

2.2.2 Surface Water 

The occurrence and movement of surface water in the area of the proposed 

water parameters are closely 

e water activity, 
I 

W 
I 

f 
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cha rac t e r i s t i c s  of stream regime, water q u a l i t y  and water resources  

development as they p e r t a i n  t o  the  proposed ac t ion  i n  the  study area. 

2.2.2.1 General Basin Hydrology 

The study area i s  located i n  the  Mermentau-Vermilion-Teche River 

Basin, comprising an a rea  of about 17,431 k m  2 (6730 m i  2 ) (Louisiana 

Stream Control Commission, 1978). Basin drainage i s  pr imar i ly  n o r t h  

t o  south i n  response t o  a regional e l eva t ion  gradien t  ranging from 

over 9 1 m  (300 f t )  above sea level i n  t h e  upper basin,  t o  sea level 

i n  the marshes of the  lower bas in  near t h e  w e l l  s i te.  F l a t n e s s  of 

t e r r a in  and the  ubiquitous canals of t h e  lower p a r t  of t he  bas in  i n  

the v i c i n i t y  of t he  proposed w e l l  s i t e  allow much cross-basin t r a n s f e r  

of surface w a t e r ,  thus  c rea t ing  a f a i r l y  indeterminate drainage 

pat tern f o r  much of t h e  marsh area around t h e  w e l l  site.' 

Most of the  marsh sur face  around t h e ' w e l l  s i te is a t  or  near mean 

sea level ;  t he re fo re  sur face  drainage is sluggish,  both as confined 

(channel) and unconfined (sheet) flow. The only na tu ra l  break i n  

topography is Grand Cheniere Ridge, with a maximum e leva t ion  of less 

than 2 m (7 f t ) .  

ridge s i g n i f i c a n t l y  i n t e r r u p t s  grad ien t  flow through t h e  study area. 

Because of i ts loca t ion  nor th  of t he  w e l l  s i te,  t h e  

Additional f l o w  impediments are levees, access roads and s p o i l  banks 

along the  s i d e s  of cana ls  i n  and around t h e  study area. 

Details of su r f ace  drainage pa t t e rns  around the  study area are shown 

i n  Figure 2-5. Drainage divides ,  such as Highway 82 and t h e  Grand 

Cheniere Ridge to  t h e  north,  as w e l l  as e x i s t i n g  access roads i n t o  

and near t h e  w e l l  site, tend t o  confine and d i r e c t  sur face  drainage 
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Figure 3-5. Surface water features and generalized water movement 
in the study area. 
et al., 1978. 

Flood elevations from Newchurch 
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to some extent; but all restricting features are breached by streams, 

canals or culverts. Notwithstanding these alterations, the general 

direction of the gradient flow pattern is indicated by arrows in 

Figure 2-5. 

Surface water flows south to southwest through the study area, following 

the small natural gradient in elevation toward Hog Bayou (Figure 2-5 ) .  

Inside the impoundment around the well site, water flows in this same 

direction under the plank access road in two places - about 9 1 m  

(300 ft) north of the well-site and about 1.6 km (1 mi) north of the 

well site where two wooden bridges are located in the road. 

levees impounding the well site are presently in generally good condi- 

tion with two exceptions: 

south of Highway 82 on the east levee; and an old water control 

structure near the southeast corner of the impoundment (Baccigalopf, 

1979). 

The 

a possible weak spot about 0.8 km (0.5 mi) 

Some leakage might occur in these two places, but otherwise 

the levees provide good containment of surface water within the area 

of the well. 

Surface drainage in the marshes around the well site is regulated by 

the combined effects of runoff from the upper parts of the basin, 

tidal oscillations and weather events. 

waters up against the coastline, causing northerly movement of water 

and flooding of the marshes. 

at times almost emptying the marshes. 

is no detectable movement of water in any direction. 

water levels and salinities in the marshes and hydrologically connected 

streams and canals are thus caused to fluctuate on a daily, or even 

hourly, basis. 

Southerly winds drive Gulf 

Northerly winds have the opposite effect, 

Under certain conditions there 

Drainage patterns, 

< b  
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Excessive local rainfall, river flooding and tropical cyclones with 

their attendant storm surges inundate the portion of Louisiana's low- 

lying coastal region in which the proposed well site is located. 

Although relatively rare, the tropical cyclone is a dangerous part of 

the natural environment of the study area, particularly in its effects 

upon local hydrologic regimes. 

(30-35 in) is not unusual during the course of these storms, and the 

probability of hurricane-force storms in the study area during any 

year is about 7-8% (USCE, 1976). 

Precipitation in excess of 760-890 mm 

2.2.2.2 Water Quality Characteristics 

The area around the proposed well site is presently designated as "efflu- 

ent limited" (meeting established water quality criteria or reasonably 

expected to meet the standards after application of technology to control 

industrial and municipal discharges) (Domingue, Szabo and Associates, Inc., 
I 

1975). 

Salinity conditions in the study area affect vegetation, wildlife and 

soil resources. Figure 2-6 shows the average distribution of surface 

salinities in the Louisiana coastal zone. On the average, surface 

salinities around the well site range between 5.0 and 15.0 ppt (parts 
' 

per thousand) in the open marshes, with lakes and canals being mostly 

fresh. 

tural controls and by the relatively few openings between the Gulf and 

the marsh (Barrett, 1971). 

Water exchange by tidal action is somewhat restricted by cul- 
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Figure 2-6. Isohaline map of the Louisiana coast (Modified from Chabreck 
and Palmisano, 1968). 
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A preliminary assessment of water quality conditions has been conducted 

for the area of the well site 

quality program, funded under the Federal Water Pollution Control Act 

of 1972 (Newchurch et al, 

flows and unsewered communities, severe oxygen depletion and high fecal 

coliform counts plague much of the coastal waters. 

Table 2-4 summarizes available information on water quality in the wet- 

lands around the proposed well site. 

criteria and water use designations in the vicinity*of the well site. 

Table 2-5 summarizes water quality 

~ 

Table 2-4. Initial Water Quality Assessroent, Segments 65-E, 65-F, and 
05-6. 

Statewide Priority 
Problem Ranking Assessment 

Municipal and Industrial 1 Pecan Island unsewered 
Discharges 

Specific and Localized 2 No significant pollution 
Problems 

Sediment and Nutrients 3 Agricultural production: 
rice, sugar cane 

o significant problem 
until sufficient monitor- 
ing data prove otherwise 

No municipal or domestic water supply is taken from surface water sources in 

the study area, but most stream segments are classified as suitable for 
I ,  

primary and secondary 'contact recreation" and for "propagagion of fish and bd It 



Table 2-5. Water Quality Stancards*** (selected parameters) and 
(se lec ted  stream segments). Water Use Designations** 

LACASSINE BAYOU A B C  90 3 0  5.0 6.0-8.5 260 32 1 
(headwaters t o  
Mermentau Re) 

MERMENTAU RIVER A B C  N/A N/A 4.0  6 .5 -9 .0  N/A 35 4 
(Grand Lake t o  
Gulf - TIDAL) 

LITTLE PECAN B C  N/A N/A 4 . 0  6 .5 -9 .0  N/A 35 2 
BAYOU - TIDAL 

HOG BAYOU B C  250 75 5.0 6.5-9 .0  500 32 4 

***chemical parameters and temperature = maximum values  
dissolved oxygen = minimum values  

*Bacterial Standards: 

**A = primary contact r ec rea t ion  
B = secondary contact  r ec rea t ion  
C = propagation of f i s h  and w i l d l i f e  
D = domestic raw water supply 

1 
2 - f e c a l  collform content 5 log  mean l O O O / l O O  m l ;  no more than 102 of samples exceed 2000/100 m l  
3 0 monthly average of t o t a l  coliform MPN 4 10,000/100 m l ;  monthly average of f e c a l  coliforms 5 2000/100 m l  
4 - monthly t o t a l  coliform median MPN ,< 707100 m l ;  no more than 1OX of samples exceed MPN of 230/100 m l  

f e c a l  collform content <log mean 20O/lOO m l ;  no more than 10% of Bamples exceed 400/100 m l  

hJ 
I 

hJ 
.e 

Source: Louisiana Stream Control Commission, 1977 

c C 
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wi ld l i fe"  (Table 2-5). 

proposed w e l l  site, the re  are s i x  i n d u s t r i a l  users  and no municipal users  

l i s t e d  (Domingue, Szabo and Associates, Inc., 1975). 

scenic ,  o r  r ec rea t iona l  waterways have been designated i n  o r  near t h e  study 

area (Louisiana Wildlife and F i she r i e s  Commission, 1976). 

I n  the  water qua l i t y  segment which includes the  

No wild, na tu ra l  and 

2.2.2.4 Floodplains/Wetlands 

As s t a t e d  previously, t h e  proposed p ro jec t  w i l l  be located on the  ex i s t ing  

Gladys McCall w e l l  site which i s  t o t a l l y  contained within an e x i s t i n g  r i n g  

dike. Access w i l l  be via an e x i s t i n g  board road. Although the  ex i s t ing  

Gladys McCall w e l l  site and access road l i e  within a floodplain and wetland 

area, no wetland areas w i l l  be disturbed by the  pro jec t  because a l l  activi- 

t ies w i l l  be confined t o  t h e  e x i s t i n g  w e l l  site and board road. The USCE 

has  reviewed t h i s  p ro jec t  and determined t h a t  no Department of Army permits 

r e l a t ed  t o  act ivi t ies  i n  wetlands areas are required f o r  t h i s  p ro jec t  (USCE, 

1980). The wetlands areas are f u r t h e r  described i n  sec t ions  2.2.2.1, 

"General Basin Hydrology" 'Flora and Fauna." 

Expected flood 

Elevations i n  t h  s (Decker, 1980) around the  w e l l  site are a t  or 

rd  i n  t h e  area of is  shown i n  Figure 2-5. 

r i n  consecutive years) 

ach a m a x i m u m  

re 1-6) (USCE, 1970). 

Consequently t h e  e n t i r e  w e l l  s i te and surrounding area as f a r  north as 

Grand Cheniere Ridge are subjec t  t o  se r ious  flood hazard. 
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2.3 Flora and Fauna 

The proposed w e l l  site lies about 3.7 km (2.3 m i )  south of t h e  Grand 

Cheniere Ridge and immediately w e s t  of Rockefeller Wi ld l i fe  Refuge 

(Figure 1-3). 

t o  brackish marshes with average s a l i n i t i e s  ranging f rom's  t o  15 ppt. 

Chabreck (1972) characterized t h i s  area as  intermediate 

The study area i s  composed of marsh vegeta t ion  and open water i n t e r -  

spersed with s p o i l  banks i n  some areas. 

three d i f f e r e n t  conditions depending on t h e  local water regime. 

proposed well  s i t e  i s  located i n  the  southeastern corner of a 7.7 sq km 

(3 sq m i )  impounded marsh area. This impounded marsh conta ins  a g rea t  

Marsh h a b i t a t  ex i s t ed  i n  

The 

deal  of open w a t e r  near the  northern end, grading i n t o  broken brackish 

marsh at the  southern end (Figure2-7). The marsh o u t s i d e  t h i s  Cmpound- 

ment is a l s o  brackish,  bu t  unbroken and continuous. 

impounded area t h e r e  are two lakes, F i r s t  Lake and Second Lake, 

connected by Hog Bayou. Water flows from the  northeast  toward 

the southwest through t h i s  a rea ,  excluding t h e  impoundment and 

eventually flows i n t o  the  Gulf of Mexico. Chabreck (1972) found 

the predominant brackish marsh vegetation t o  be wire g ra s s  

South of the 

(*artina patens) and s a l t  grass  ( D i s t i c h l i s  spicataj .  A more complete 

list of p l an t  spec ies  present may be found i n  Appendix B, Tables B - I -  B-3. 

Cattle-grazing i s  an important land use p rac t i ce  i n  t h e  Chenier P l a i n  

marshes. A dewatered marsh e x i s t s  w e s t  of t h e  continuous unimpounded 

marsh (F iwre  2-7). Water level 9s also cont ro l led  in marshes t o  t h e  east 

of the impounded area. This land is a l s o  used f o r  pas ture  during p a r t  L,I 
of the year. 



2 IMPOUNDED BRACKISH MARSH 

3 DEWATERED MARSH-PASTURE 
RIDGE, PASTURE, FORE 

Figure 3 ~ 7 .  Vegetation of the study area. 
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The Chenier Plain marshes support a variety of faunal species (Appendix B, 

Tables B-4- B-g), many of which are important to the recreation and 

economy of Cameron Parish. 

state in the United States, with nutria (Myocastor coypus) the most 

Louisiana is the leading fur-producing 

important furbearer (O'Neil and Linscombe, 1977). Research conducted 

at Rockefeller Wildlife Refuge has led to a managed commerical harvest 

of alligator hides (Alligator mississippiensis) in Caberon, Vermillion 

and Calcasieu Parishes. 

and shrimp fisheries of Cameron Parish are important components of 

Louisiana's fish industry. 

The of fsbore menhaden (Brevoortia patronus) 

The study area lies within a system of wetlands which are used by 8 

large number of bird species. Spring and fall mass migrations of 

northern nesting species pass through Cameron Parish annually (Lowery, 

1974a); and as a result, Audubon Christmas Bird Counts from Cameron 

Parish record some of the highest number of species in the nation. 

All marshes in Cameron Parish, including those in the study area, are 

important wintering grounds for waterfowl. 

Cameron Parish was harvested at an average annual rate of 172,702 ducks 

and 36,978 geese between 1961 and 1970. Only one other county or 

parish in the United States annually harvests more ducks or geese 

(Carney et aL, 1975). 

The waterfowl resource in 

2.3.1 Terrestrial Flora and Fauna 

Terrestrial habitats in the study area are confined to spoil banks, 

the plank road leading to the proposed well site, and along Highway 

82 on the Grand Cheniere Ridge. A list of plant species found i n  
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I bil/ these habitats is shown in Appendix B ,  Tables B-2, B-3. Character- 
~ 

istic flora found on Superior Canal spoil banks in Rockefeller 

Refuge was reported to be predominantly wire grass and groundsel- 

bush (Baccharis halimifolia) (Spindler and Noble, 1974). Likewise, 

I 

I *- 

I 

1 

spoil banks within the study area contain predominantly these species 
i 

as well as marsh elder (Iva - frutescens) and roseau cane (PhraRmites 
communis). 

marsh elder the lower sites on the spoil banks. 

Groundsel-bush tended to occupy the higher sites and 
i 
1 

The roadsides con- 
i 

tained a large variety of plant taxa (Appendix B, Table B-3).  The 
I 

~ 

dewatered marsh used as pasture was predominantly vegetated by salt- 

grass with some wire grass and, in the driest areas, marsh elder. 

The spoil banks within the study area serve as habitat for both 

aquatic and terrestrial fauna. Olsen (1975) reported 14 bird species 

I nesting on spoil banks in the intermediate marshes of Rockefeller 

Wildlife Refuge (Appendix B, Table B-S), s i x  bird species nesting 
I 

in the intermediate marshes in Rockefeller Wildlife Refuge (Appendix 

B, Table B-61, and 82 bird species utilizing 

times during the year. 

area at various 

Most of the mammals listed in Appendix B, 

Table B - 4 ,  would probably utilize the terrestrial habitats in the 

study area. The speckled kingsnake (Lampropeltis getulus holbrooki) 

and the western cottonmouth (Agkistrodon piscivorus leucostoma) 

were two reptile species observed utilizing terrestrial habitat in 

the study area. 

amphibians whose range includes the study area. 

Appendix B, Table B-7, lists other reptiles and 
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The majority of the study area is comprised of aquatic vegetation. 

Within the impounded area, wire grass, saltgrass and bulrush 

(Scirpus robustus) were the most common emergent species. 

stand of softstem bulrush (Scirpus validus) occurred near the northern 

study area boundary. Widgeon grass (Ruppia maritima) was a noted 

A solid 

submergent. 

The natural marsh outside the impounded area also was comprised mostly 

of wire grass, saltgrass and bulrush. 

bluegreen algae mat was noted, comprised mostly of Anabaena s p . ,  

Spiruliria sp., Oscillatoria sp. and diatoms. 

At the proposed well site, a 

The aquatic fauna of the area would include a large number of fish 

species as noted by Perry 

Highly aquatic mammals possibly utilizing the area are nutria, musk- 

(1976) and shown in Appendix B, Table $-8. 

rat (Ondatra zibethicus), river otter (Lutra canadensis) and the marsh 

rice rat (Oryzomys palustris). Olsen (1975) found six marsh nesting 

bird species in his study at Rockefeller Wildlife Refuge. 

included the mottled duck (Anas fulvigula) and the black-necked stilt 

These 

(Himantopus mexicanus). 

wintering habitat for a large number of migratory waterfowl, A list 

of those waterfowl species using the Rockefeller Wildlife Refuge and 

vicinity was comprised by,Chamberlain (1957) and is shown in Appendix 

B, Table 8-9, 

The Chenier Plain marshes are a very important 
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2 .4  Endangered Species 

The study area is included 

a few threatened o r  endangered spec ies  (Federal Register, 1978). 

endangered animal spec ies  ?hose present range includes t h e  study 

h in  t h e  present or 

The only 

area i s  the  red wolf (Canis rufus)  (U. S. Department of I n t e r i o r ,  1978) 

(Figure 2-8). The h i s t o r i c a l  ranges of t he  southern ba ld  eagle  (Haliaeetus 

whooping crane (Grus americana) and t h e  brown pe l ican  (Pelecanus 

occ identa l i s )  h i s t o r i c a l l y  occurred in t h e  area bu t  .ne i ther  exist 

there  now. The American a l l i g a t o r  (All igator  miss i ss ippiens is )  a 

threatened species ,  does occur i n  t h e  area. 

One proposed endangered p l a n t  species ,  a skullcap (Scu te l l a r i a  th ier i t t i )  , 
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noise is normal human a c t i v i t y  associated with 

would be expected, t h e  noise  level during the  night  is lower than dur- 

r ing  the  daytime. Levels as low as 40-45 dBA are not uncommon i n  sim- 

i l a r  l i g h t l y  developed areas. Table 2-6 lists common sounds and t h e i r  

associated noise  levels f o r  comparison. Night-timenoise l e v e l s  i n  the  

marsh can be lower, sometime as qu ie t  as 35 dBA. 

u 

2.5.2 Regulations 

The State of Louisiana has no s p e c i f i c  guidelines concerning noise  levels 

from geothermal a c t i v i t y .  

set  guidelines r e s t r i c t i n g  t h e  amount of noise  workers are exposed t o  

during any given period. 

The Occupational Safety and Health A c t  (OSHA) 

The following levels w e r e  recommended as 

-------- ------I---------- 

Table 2-7. Permiss 

Duration per day (hours) Sound l e v e l  (dBA) 

---- 

methods have been devised to qua 

as a s i n g l e  number during a given t i m e  period. 

f luc tua t ing  noise  levels LJ 
The most commonly used 

method is ca l l ed  the Equivalent Sound Level or Leq. This is a s i n g l e  
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Table 2-6. Common Sound Levels. 

lntrnsiry 
(Wm' I Sound source dBA" Response criteria 

Carrier deck jet operation 

Jet takeoff (200 f t )  
Unmufficd yozherrnal ~ l l  

D:Jcothequc 

Jet takroff (ZOO0 f z )  
S o u r  (0.5 f t )  

Heavy vuck (50 ft) 

Pneumatic drill (50 ft) 

Freight train (50 fx) 
Freevmy traffic (50 ft) 

Air conditioning unit (20 ft) 

Light auto traffic (50 ft) 

Living room 
Bedroom 

Library 
soft whisper (15 ft) 

Broadcasting studio 

150 
140 

130 

120 

110 

100 

90 

80 

70 

60 

50 

40 

30 
20 

10 

0 

lCP 
Painfully loud; limited 

omp!ified speech 
107 

Maximum vocal &€on 

lob 

1 os 

lo' 

lof 

lo' 

Very annoying. hearing 
darnas (8 hr) 

Annoying 

Telephone L'Y difficuk: 
intrusive 

1 01 

Quiet 
I 

1 0-1 

to-= 

Very quiet 
io-= 
t 0-4 

10-6 

Y 0'" 

Just audible 

Threshold of hearing 

L, 

*Typ3cal A-weighted somd levels taken with a somd level m e t e r  and 
expressed as decibels  on the scale .  
the frequency response of the human ear. 

Source: Council on Environmental Quality, 1970. 

The "A" sca le  approximates 

L' 



2-35 

U 

sound l eve l  which represen-s t h e  mean of a l l  

over a given period. 

he f luc tua  Lng sound l e v e l s  

Another desc r ip to r  i s  t h e  daylnight l e v e l  of Ldn. This is  a 24 hour 

equivalent sound l e v e l  with a 1 0  dBA penal ty  added t o  t h e  nighttime noise  

l eve l s  i n  an e f f o r t  to account f o r  s l e e p  disturbance. Both of these  

descr ip tors  are used by the  Environmental Pro tec t ion  Agency i n  t h e i r  

guidelines '  which are based n land use and a c t i v i t y  as w e l l  as noise  

l eve l .  These guidelines are summarized i n  Table 2-8. 

To Prevent Level Area 

1. Hearing Loss Leq (24) - 70 dBA A l l  areas 
4 

- 
2. Outdoor Act iv i ty  a. Ldn 55 dBA Outdoor r e s i d e n t i a l  and 

In te r fe rence  and o t h e r  areas where people 
spend varying amounts of 
time. 

b. Leq (24)  5 45 dBA Outdoor areas where people 
, spend l imi t ed  amount of 

t i m e .  

3. Indoor Ac t iv i ty  a. Ldn f 45 dBA Indoor r e s i d e n t i a l  areas. 
In te r fe rence  and 
Annoyance eq ( 2 4 )  5 4 5  dBA Othe areas. 

Source: Environmental t e c t i o n  Agencyr.1 
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The Department of the Interior has also published guidelines based 

on land use, as follows (Table 2-9) :  

Table 2-9. Noise Levels Not to be Exceeded? 

Land Use Noise Level (dBA) 

Daytime Evening Night 

Industrial & Geothermal 70 65 60 

Business & Commercial 65 60 5’0 

Residential-Urban 60 55 45 

Residential-Suburban 50 45 35 

Residential-Rural 45 40 30 

Agricultural 70 65 55 

Recreational 4s 40 30 

Uninhabited or 70 65 60 
Rangeland 

*These noise level restrictions do not apply to this project. They 
are presented for informational purposes only. 

Source: Department of the Interior; 1975 

2.6 Atmospheric Conditions 

2.6.1 Regional Climatology 

The climatological station at Rockefeller Wildlife Refuge provides a 

first approximation for the study area. 

not have a 30 year normal, data from the long-term National Weather Ser- 

vice Station at Lake Charles are used. 

However, since this station does 

The most recent data for 1978 are 
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used f o r  t h i s  comparison. The s tudy  area is  only .17OC (.03'F) warmer, 
bi+ 

but the rainfall is about 28 cm (11 i n )  more a t  t h e  s i te  than a t  Lake 

Charles. 

Charles i s  about homogeneous because the t e r r a i n  i n  the southwestern 

section of Louisiana is  located on the same f l a t  l e v e l  coas ta l  p la in  

as Lake Charles. Because the s i t e  i s  c loser  t o  the  coast ,  i t  may be 

In  o ther  words, temperature f i e l d  between the  s i te  and Lake 

subject t o  more convecti've conditions. 

r a i n f a l l  can increase the  frequency of ra inout  or-washout; $.e. a%r 

This is  important i n  t h a t  more 

pol lu tan ts  a t  the  s i te  are more frequent ly  cleaned out by the  r a i n  than 

a t  Lake Charles. 

The region is humid subt ropica l  with a s t rong  maritime character.  The 

climate is influenced t o ' a  l a rge  degree by the  amount of sur face  water 

i n  the form of lakes ,  bayous, and flooded rice f i e l d s ,  and by t h e  proximity 

of the Gulf of Mexico. 

r e l a t i v e  humidity and temperatur 

When souther ly  'winds preva i l ,  these ef f ec 

cha rac t e r i s t i c s  of a marine cl imate  

Throughout t he  year t hese  water bodies modify t h e  

easing t h e  range between extremes. 

e increased, imparting the 

er months are cons i s t en t ly  
/ 

qui te  warm, but  max im& temperatures r a r e l y  exceed 38OC (10OOF) because 

of the uniformly high humidity of the  dominant maritime t r o p i c a l - a i r  

mass and the  moderating e f f e c t s  of cloud ca t te red  con- 

but important po lar  in f luences  during the  winter  as masses of cold a i r  

per iodical ly  move southward across  the  p l a i n s  states and out over 

- t h e  Gulf of Mexico. The winter months are normally mild with cold 
u 

L 

spe l l s  usual ly  of sho r t  duration. 
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t; 
2.6.2 Meteorology Near the  Study Area 

Since t h e  Rockefeller Wi ld l i fe  Refuge Sta t ion  measures only temperature 

and p rec ip i t a t ion ,  o the r  per t inent  meteorological parameters are based 

upon the  long-term measurements made a t  Lake Charles. 

In the s tudy area,  p reva i l i ng  wind flow is  from a souther ly  d i r ec t ion  

during most of the  year. 

t o  temper extremes of summer heat ,  t o  shorten t h e  durat ion of winter  

The flow of air from t h e  Gulf of Mexico he lps  

I 

cold s p e l l s ,  and t o  provide a source of abundant ra in .  Winds are usua l ly  

ra ther  l i g h t .  Almost 80% of hourly wind speed observations during t h e  

year are 6 m / s  o r  less. 

Rainfal l  is heavy with the normal annual t o t a l - n e a r  1409 mm ( 5 5  in ) .  

Amounts are s u b s t a n t i a l  i n  a l l  seasons, although t h e r e  is an ea r ly  

autumn m i n i m u m  i n  October. A l l  o ther  months except March produce an 

average of more than 100 mm (3.9 in ) ,  with the  Ju ly  t o t a l  o f ten  more 

than 166 mm (6.5 in). 

a i r  mass types,  showery and b r i e f ,  except occasional ly  during winter  

when near ly  continuous f r o n t a l  r a i n s  may sometimes p e r s i s t  f o r  a 

Almost a l l  r a i n f a l l  is of t h e  convective and 

few davs. 

Summer r e l a t i v e  humidity exceeds 80% f o r  about 12  hours per  day. High 

humidity may be experienced a t  any hour, but occurs mainly a t  n ight ;  

90% or  more of t h e  hours from late  evening through e a r l y  morning have 

r e l a t i v e  humidity of 80% or higher. Readings of 50% or less occur 

di about two hours  per  day, usua l ly  during afternoons; from 25 to 40% 

of midafternoon hours have had r e l a t i v e  humidity of less than 50%. 



Thunderstorms occur each month. 

August with almost one-half of the  days i n  each month repor t ing  thunder; 

They a r e  most frequent i n  J u l y  and 2-39 

u the fewest days with r a i n  are i n  October. 

ing hailstorms, tornadoes and l o c a l  windstorms; have occurred over 

small areas  i n  a l l  ons, bu t  occur most freque y during the  spring 

Severe local  storms, includ- 

months. Since 1900 the  centers  of four  hurricanes have passed very 

near Lake Charles. 

ricanes, and a l s o  by a number of t r o p i c a l  storms which d i d  not a t t a i n  

hurricane in tens i ty .  

1971 was 36 m / s  from the southeast  i n  1957. However, Lake Charles is 

i n  the region where a mean recurrence i n t e r v a l  of 50 years  gives a 

standardized extreme wind speed of 46 n/s (90 mph). During such storms, 

The a rea  has been affected by seve ra l  o ther  hur- 

The s t rongest  wind reported from 1940 through 

prec ip i ta t ion  may exceed 760-890 mm (30-35 in)  over an area. 

a b i l i t y  of hurricane-force winds i n  the  study area during any year is 

about 7-8Z (USCE, 1976). 

The prob- 

The atmospheric s t a b i l i t y  class i s  very inportant  i n  the d i f fus ion  cal- 

culation; therefore  Table 2-10 gives the per t inent  information as a 

f i r s t  approximation to  be used i n  the impact computation in so fa r  

as the a i r  q u a l i t y  due t o  the  proposed ac t ion  i 

s t ab i l s ty  Class represents  ext unstable  condi t ions,  B unstable, 

C s l igh t ly  unstable,  D neut ra l ,  E s l i g h t l y - s t a b l e ,  F moderately s t ab le  

and G extremely stable (Slade, 1968). It I s  evident‘from t h e  t ab le  

2 .  

oncerned. Note tha t  
‘:it 

’ 

able condi t ions (D C E) 

ear, For d e t a i l e d  dJlurna1 v a r i a t i o n s  of 

percentage offfrequency of 

Since the concentrat io  

the ven t i l a t ion  f ac to r ,  ‘i.e. 

(Hsu, 1977), d u r i  

nearly t w i c e  as e a s i l y  dispersed as i n  the winter  season. 

l y  proport ional  t o  
. *  

the  warmer p a r t  of the  year  t he  po l lu t an t s  are 
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Table 2-10. Percent Frequency and Wind Speed f o r  S t a b i l i t y  Classes as 
Averaged between Taft ,  Louisiana and Houston, Texas 

S t a b i l i t y  Class Percent Frequency Average Wind Speed, m/s 

A 6.4 4.0 

B 2.4 4.3 

C 4.8 4.2 

D 32.2 4.1 

E 29.4 3.0 

P 14.3 1.7 

G 10.5 1.3 

2.6.3 A i r  Quality 

Since t h e  proposed w e l l  s i te  has  no a i r  q u a l i t y  measurements and is 

located on the  same f l a t  coastal p l a i n  as t h e  nearby Lake Charles, t h e  

a i r  qua l i t y  f o r  t h e  study area may be approximated from observations 

made a t  the  Lake Charles area. 

qua l i t y  i n  the  general  area compared t o  t h e  National Ambient Standards. 

For comparison purposes, measurements of carbon monoxide a t  Nederland 

Table 2-11 summarizes t h e  ex i s t ing  a i r  

and West Orange, Texas w e r e  a l s o  included in t h e  table s ince  these  two 

areas are located i n  t h e  same A i r  Quality Control Region,i.e.,106, 

as Lake Charles and t h e  proposed w e l l  s i te  (EPA, 1978a). From Table 

2-11 it  can be seen t h a t ,  except for ozone and nonmethane hydrocarbons, 

other  po l lu t an t s  as l i s t e d  and regulated by Federal  and s ta te  agencies 

were wfthin t h e  primary standards. 

i t  is expected t h a t  t h e  po l lu t ion  levea is much less than that a t  

Lake Charles. 

bj Since t h e  site is  a r u r a l  area 
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Table 2-11. Summary of A i r  Qua l i ty  Data Observed i n  the  Lake Charles Area 
as Compared t o  National Ambient Standards. 

- 
Pol lu tan t  Average Time Primary standardsa Lake Charles Area 

Pa r t i cu la t e  ma t t e r  Annual 75 fisc 
(Geometic mean) 
24-hour 260 154' 

Sulfur oxides Annual 80 
( A r i t h m g t i c  mean) 
24-hour 365 

26' 

108' 

Carbon Monoxide 1-hour b 40 5.7d, 8.4e, 7.5 f 

Nitrogen d ioxide  Annual 100 
(Arithmetic Mean) 

b Photochemical 1 hour 
Oxidants, O3 

Hydrocarbons 3 hour 
(Nomethane] (6 t o  9 a.m.) 

160 

160 

4 2c 

282' 

185g 

a. Units are i n  pgh3 except for CO which i s  i n  mg/m 3 

b. 

c. 

Not t o  be exceeded more than once pe r  year. 

For the  year  of 1976 (data source: EPA, 1978a) 

d. Heasured by Louisiana Dept. of Highways a t  Westlake oppos i te indus t r ies  
about 20Om from 1-10 on Feb. 10, 1976 during Jan.-Feb. 1976. 

e. Nederland, Texas, same'as c ,  f o r  c 

f .  West Orange, Texas, same as e 

g. Heasured by Louisiana Dept ghways a t  Cameron Evacuatio 
Cameron P a r i s h  a t  11 a.m. on January 20, 
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L 
Due t o  the absence of sampling s t a t i o n s  within the  study area, the 

annual average a i r  qua l i t y  w a s  predicted using the Climatological 

Dispersion Model - CDM (EPA, 1973). 

the pol lutants  f o r  the  modelling e f f o r t  because emissions from a geo- 

pressured test  w e l l  are more l i k e l y  t o  contr ibute  t o  SO 

other po l lu t an t s  f o r  which standards exist (DOE, 1978). However, 

Sulfur  oxides were se lec ted  a s  

l e v e l s  than 
X 

there are no SOX emitters (51 ton per  year). As a r e s u l t ,  t he  model 

predicts an SO, concentration of zero everywhere within t h e  Rockefeller 

Refuge area (DOE, 1978). 

2.7 Unique Resources 

2.7.1 Recreational Areas, Exis t ing and Proposed 

.' . 
The study area is located within the  i n t e r i o r  marsh areas of Cameron 

Parish and is surrounded by numerous na tu ra l  and man-made bodies of 

water which are frequent ly  used f o r  r ec rea t iona l  purposes such as hunting 

and fishing. 

There are two National Refuges and one S t a t e  Wildl i fe  Refuge near  t he  

study area (Figure 2-8). The Lacassine National Wildl i fe  Refuge, 

approximately 32 k m  (20 m i )  north of t he  study area, o f f e r s  12,869 

ha (31,776 ac) f o r  outdoor recrea t ion ,  espec ia l ly  spo r t  f i s h i n g  and 

hunting on a seasonal  basis .  

located approximately 37 km (23 m i )  northwest of t he  s tudy area, 

also 'offers  ample opportun3tYes f o r  outdoor recreation. 

The Sabine National WildliEe Refuge, 

Its 57,853 

ha ($42,846 ac) , approximately 13,487 ha (33,300 ac) of which is 

used mainly for s$ort * f ishing,  crabbin seasonal  hunting 
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and bird watching. The Rockefeller State Wildlife Refuge, 3.2 km 

(2 mi) to the east.o€-the propos’ed yell site, with its 23,670 ha 

(58,445 ac) of marsh, shallow water impoundments, canals and bayous, 

is also a haven for sport fishemen and outdoor lovers. 

There are no National or state parks, nor 

the study area. 

for Cameron Parish, its location has not been determined as yet. 

ChenierePark, comprising 1.6 ha (4 ac) of large oak trees with a boat 

launching site and wharf with access to fishing, crabbing and swimming 

in the Mermentau River, is open to 

the Parish. 

community centers along Highwa 

the study area fnclude a baseba 

(Figure 2-9). 

Although a State Preservation area has been proposed 

Grand 

The park is west 

surroundings of 

d St. Eugene Church 

the study area. , 

The State Historic Preservation Office recently confirmed this fact 

(Carrier, 1979). 

In addition, a cultural resources reconnaissance wa 

May 8, 1979 in order to check for sites at the$proposed well’location 

and to interview local residents concerning possible previous collec- 

tions of artifacts or locally known sites within the study area. (The 

u proposed well site lacks elevated locations suitable for prehistoric 
1 

I 
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P 

Figure 3-9. Land use map of the study area. 
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habitation.) No p r e h i s t o r i c  a r t i f ac t s  were evident on base s o i l  sur- 

rounding the  e x i s t i n g  w e l l  site. Local r e s iden t s -on  Grand Cheniere 

Ridge reported no f i n d s  of Indian mounds, po t te ry  o r  s tone t o o l s  wi th in  

the  study area. 

The Chenier P l a in  reg ion  has  been t h e  subjec t  of archaeological inves t iga-  

t i o n  since t h e  l a te  1800s (Beyer, 1899; Coli ins ,  1927; Ford and Quimby, 

1945; HcIntire, 1958). The Grand Cheniere Ridge belongs t o  t h e  t h i r d  

st complex of r i d g e s  and ha6 been ava i l ab le  f o r  occupation s ince  

850 (Gould and McFarlan, 1959). 

study area, one of which (16 CM 10) was  u t i l i z e d  be- 

Two sites are loca ted  on t h e  

ever, no artifacts have y e t  been found from these  circumstances.) 

Since subsequent set  level rise inundated t h e  study area u n t i l  t he  for- 

mation of t h e  present  land sur face  during t h e  pas t  1,000 years ,  buried 

sites of later per iods  are no t  expected. 
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b 

No s t ruc tu res  or l o c a t i o n s  l i s t e d  on the National 'Register of His to r i c  

Places e x i s t  w i th in  t h e  study area (Federal Regis ter ,  1979). Conver- 

sa t ions  with r e s i d e n t s  along Grand Cheniere Ridge c o n f i p e d  t h a t  many 

s t ruc tu res  w e r e  destroyed byHurricane Audrey i n  1957. Two houses ap- 

, 

parently da t ing  from the  tu rn  of the century t o  the e a r l y  1900s were 

observed. One is a n  apparently unoccupied two s t o r y  s t r u c t u r e  shel- 

tered by seve ra l  l a r g e  trees and bearing the name "Canik" on t h e  mail- 

box. 

0.64 IUD (0.4 mi) east of the  ex i s t ing  plank road leading  t o  the pro- 

posed w e l l  site. 

The Canik house i s  located on the  north s i d e  of Highway 82, 

The second house rJas b u i l t  i n  1918 and w a s  added 

on to subsequently, according t o  the  current res ident ,  M r s .  James 

Fawvor, Only t h e  porch w a s  destroyed during Hurricane Audrey. The 

house, loca ted  j u s t  t o  t h e  w e s t  of the  study area on the nor th  s i d e  

of Highway 82, i s  of cypress construction and is  e leva ted  on b r i ck  

foundations. Although no s t r u c t u r e s  dat ing t o  the  mid to  late 1800s 

appear t o  remain s tanding  i n  t h e  study area, a r t i f a c t u a l  evidence of 

these  h i s t o r i c  farm sites undoubtedly exists. The present  population 

of Grand Cheniere, as suggested by t h e  family names of t h e  e a r l y  set- 

t lers, is  of northern and southern European ancestory. 

2.8 Demographic and Socio-Economic Se t t i ng  

2.8.1 Demography 

bd The population of Cameron Pa r i sh  is 100% rural .  

estimates of t h e  p a r i s h  population w e r e  8,980, representing a -0.3% 

I n  1976, preliminary 

population change f r o m  t h e  previous year (19751, when t h e  population 
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w a s  9,009 persons (Louisiana S t a t e  Planning Off ice ,  1977). The study 

area is wi th in  Ward 2 of Cameron Parish,  which i n  1970 had a popula- 

t ion  of 1,116 (PARC, 1973), represent ing an  increase  of 31.5% over the  

1960 population (PARC, 1973. 
e \  

There a r e  no non-white communities wi th in  the  study area. Population 

s t a t i s t i c s  for white  and non-white persons show a small percentage of 

non-white populat ion f o r  t h e  Pa r i sh  (PARC, 1973). 

The nea res t  populated community to  t h e  study area is t h e  unincorporated 

town of Grand Cheniere, approximately 8 km (5  m i )  w e s t  of t he  w e l l  site. 

Population for Grand Cheniere i n  1960 was 1,166 persons. Population 

project ions for  the Pa r i sh  and Grand Cheniere, the nearest  community, 

show slow to  moderate population growth (PARC, 1973). 

l a rge  population c e n t e r  is Lake Charles Standard Metropolitan S ta t i s -  

tical area, which in 1975 had a population of 150,728 people. 

The nearest  

2.8.2 Ethnic Groups 

Anglo-Saxons w e r e  the first w h i t e  group'of people to  settle Cameron 

Parish around the mid 1800s. 

Canadians who a r r i v e d  i n  the Pa r i sh  i n  t h e  l a te  1800s (PARC, 1973). 

They were followed by a group of French 

Today th i s  la t te 

i n f l u e n t i a l  grou 

Louisiana (Bertrand, 1976). 

of what is known as Acadian 

Id The major i n d u s t r i a l  employer i n  Cameron Par i sh  during the  1960s 
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and in 1970 has been the petroleum extraction industry. The second 

largest industrial employer in 1970 was agriculture. 

closely followed by the manufacturing industry, the combined service 

Although 

industries, including government, represent the biggest employer 

(PARC, 1973). 

In 1969, median family income in Cameron Parish was $4,466.90, ranking 

17th among the state's Parishes. 

increase by the year 1980 to $11,500.00; by 1985 it is expected to rise 

to $13,000.00; and for 1990 it is forecssted to reach $14,600.00 (ICRPDC, 

Median family income is expected to 

1974). Per capita, personal income rose 24.54, in 1972 ($2,691.00) over 

the 1970 personal income ($2,161.00). 

2.8.3.1 Agricultural Economy 

L, 

Cameron Parish's main crops (valued at $7,250,000 in 1974) are rice and soy- 

beans--although cotton, sugarcane, hay, and other agricultural specialities, 

including livestock and commercial fishing, are important elements. Total 

cropland amounted to 26,606 ha (65,693 ac) in 1975, of which 9403 ha (23,217 ac) 

(23,216 ac) were accounted cropland, 16,127 ha (39,820 ac) were in pasture, 

and 1076 ha (2656 ac) were in other cropland (USCE, 1976). 

According to a soil and water conservation committee 1979 draft study, 

the study area is part of the Mermentau-Vermillion-Teche Basin. Agri- 

culture within the study area is pastureland (1620 ha 14000 acl). 

2.8.3.2 Petroleum Extraction 

Ld 
Minerals produced in Cameron Parish in order of value are: petroleum, 

natural gas liquids and sand and gravel. Also salt and shell are 



oduced i n  t h e  Pa r i sh  i n  l e s s e r  quan t i t i e s .  Natural gas and u 
o i l  production f o r  1970 i n  Cameron Parish w a s  as follows: 

1 

Crude O i l  Condensate Casing Bead 8 

Barrels Barre l s  Natural Gas-MCF 

9,807,400 905,452,000 
i 

Source: ICRPDC, 1974 

O i l  and gas f i e l d s  are near t h e  study area (Figure 2-9): Crab Lake 

Field (316 ha 1790 ac]), which i n  1975 produced 28,811 barrels of crude 

o i l ,  1,284 barrels of condensate and 46,392 MCF of dry gas; P r i ce  Lake 

Field (800 ha [1200 a I ) ,  which i n  1975 produced 17,783 b a r r e l s  of 

condensate and 594,479 MCF of dry  gas; and L i t t l e  Pecan Lake (1872 ha 

14680 ac]) (northeast  of the study area), which i n  1975 produced 18,949 

barrels of crude o i l ,  188,171 barrels of cond 

of casinghead gas. 

c 

I 

I 
I 
i 
i 
I 

I 

~ 

8 

I 
1 

I U  
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CHAPTER THREE - PROBABLE IMPACTS - DIRECT AND INDIRECT 

3.1 Impacts Due to Site Preparation and Construction 

kd 
3.1.1 Geology 4 

There are no geologically unique outcrops in the study area. No adverse impacts 

are expected to affect the geology of the region as a result of site preparation 

and construction. 
L 

3.1.2 Physiography 

Surface elevations will be raised at the well site. The existing levee around 

the well site will be upgraded to facilitate drainage, to contain runoff, and to 

keep tidal waters out of the project area. 

and well pad will be obtained from low areas within the levee. 

2 ha ( 5  ac) will be disturbed as a result of site preparation activities. 

The access road will be upgraded usi 

areas outside the ring levee will b 

Fill material for upgrading the levee 

Approximately 

lastic. None of the wetland 

3.1.3 Soils 

kly. Sedimentat 

Some pollutants, such as grease and oil, will spill onto the well site as a 

result of site preparation and construction operations. w However, these will 
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be collected and pumped i n t o  the  disposal  w e l l  or transported t o  an approved 

disposal site. 

a f f ec t  the na tu ra l  funct ion or character  of the  floodplain.  

No adverse impacts are expected. The f a c i l i t y  w i l l  not  
\ 

3.1.6 Wildl i fe  and Vegetation 

Wildlife w i l l  s t a y  away from the w e l l  s i t e  during s i t e  preparat ion and 

construction. 

o i l ,  grease, and o ther  substances which occur during s i te  preparat ion and 

construction because a l l  a c t i v i t i e s  w i l l  occur wi th in  the upgraded levee 

system. 

the use of e x i s t i n g  access  routes  and an e x i s t i n g  w e l l  s i te ,  

Adjacent wetlands w i l l  no t  be a f f ec t ed  by the s p i l l s  of 

The f a c i l i t y  w i l l  have a minimum e f f e c t  on wetlands because of 

3.1.7 Land Use 

Land use along the upgraded access  road and a t  the  w e l l  s i t e  w i l l  not  change 

from the ex i s t ing  energy-related act ivi t ies .  

3.1.8 Socio-economic 

No adverse impacts are expected as a r e s u l t  of s i te preparat ion o r  

cons t a c t  ion. 

3.1.9 A i r  Qual i ty  

No adverse impacts are expected on the  air  q u a l i t y  of  the area. 

3.1.10 Recreational,  Archaeologfcal and Histor ical  S i t e s  

No a verse impacts are expected, 

/ 

3.1.11 Federal ,  S ta te ,  Regional and Local Land U s e  Programs 

S i t e  preparation and construct ion w i l l  not a f f e c t  any land use programs 

in the study area. 
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3.1.12 Noise bd 

When the well site, the levees, and the road are upgraded, there will be 

short-term noise increases attributable to the machinery active at the site. 

3.2 Impacts Due to Drilling and Maintenance 

3.2.1 Geology 

There will be no effects of well construction on the physical geology of 

the study area. 

3.2.2 Physiography 

Drilling and maintenance at the proposed well site will not have a 

significant impact the physiography of the study area. 

3.2.3 Soils 

Drilling and maintenance at the proposed well site will not have a 

he study area. 

3.2.4 Groundwater 

s McCall well test. 

It is l ike ly  that some brine, d r i l l i n g  muds and possibly hydrocarbons 

(fuel and lubricants) will be lost to the surface at the drill site, 

either by inadvertent spills or leakage from storage pits. 

spills will permeate the soil during dry periods, but only to a shallow 

Surface 
W 
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depth,due to  the  l imi ted  volumes l i k e l y  t o  be s p i l l e d  and the  near- 

surface water t a b l e  condi t ions along the  coast ,  

are l i k e l y  from t h e  p i t s ,  even though they w i l l  be l ined with an impermeable 

material. 

Minor amounts of leakage 

Whether the  s p i l l  or l eak  is b r ine  or f l u i d  hydrocarbon, t he  

e f fec t  w i l l  be long-lasting and d i f f i c u l t  or impossible t o  remove. How- 

ever, t he  impact  w i l l  be s m a l l  because: 

1) 

2) 

3) 

the  depth of contamination w i l l  be l imited t o  near  the  surface; 

the  area of the  s p i l l  should be l imi ted  to  the d r i l l  s i te;  and 

i n  the  case of a b r ine  s p i l l ,  the  r e s u l t s  are not  s i g n i f i c a n t l y  

d i f f e r e n t  from the  na tu ra l  introduct ion of b r i n e  i n  the  area 

during storm t ides .  

Fresh groundwater resources of t he  Chicot aqui fe r ,  separated from the 

surface by more than 6 1 m  (200 f t )  of fine-grained depos i t s ,  should not  

be affected.  The d r i l l  site’is too remote from the  chenier  t o  cause 

impacts t o  these  l imi ted  groundwater resources. 

3.2.5 Surface Water 

Potent ia l  impacts t o  surface water from d r i l l i n g  and maintenance are 

those assoc ia ted  with construction and development i n  any area, The 

fac t  t h a t  t h e  proposed development w i l l  occur i n  an area of wetlands 

hydrology inc reases  t h e  environmental impact  po ten t i a l .  

fac t  t h a t  t h e  proposed ac t ion  uses an ex i s t ing  we l l  s i te  i n  an area 

already ex tens ive ly  developed f o r  similar a c t i v i t y  minimizes t h e  extent  

However, the 

of fu r the r  impacts t o  the  ex i s t ing  environment. 

There w i l l  be very l imited a l t e r a t i o n  of ex i s t ing  sur face  w a t e r  condi- 

tions. Road and d r i l l  pad upgrading, increased vehicu lar  t r a f f i c  and 

personnel population, r i n g  levee upgrading, and o the r  act ivi t ies  associated 
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with development and maintenance of the  wel1,and w e l l  s i te w i l l  occur. 

Consequently, t h e r e  w i l l  be increased runoff an 

degradation of w a t e r  qua l i t y  and pla’nt and animal  hab i t a t .  

from the construct ion site w i l l  contain o i l  and grease from vehicles  and 

equipment and chemicals from d r i l l i n g  muds. 

tained within the  upgraded ex i s t ing  levee system. 

reased tu rb id i ty  and 
I 

Runoff 

However, t h i s  w i l l  be con- 

Flooding of the  w e l l  s i te is  a s ign i f i can t  threat .  S i t e  flooding could 

wash toxic  ma te r i a l s  i n t o  the surrounding marshes and waterways outs ide 

the ring levee where coritainment o r  recoverylwould be d i f f i c u l t  o r  

impossible . 

3.2.6 Wildlife and Vegetation 

The Gladys M c C a l l  w e l l  s i te  is i n  a marsh area and most of t he  ecological  

impacts w i l l  involve aquat ic  f l o r a  and fauna. The ex ten t  of t he  impacts 

w i l l  i n  p a r t  depend upon the  care and mit igat ion measures taken by the  

responsible personnel. 

A plank road already running up to t he  w e l l . s i t e  w i l l  have some board 

resurf acing done This is ant ic ipa ted  t o  cause o n l y ’ a  temporary dis-  

turbance t o  w i l d l i f e  and no disturbance to vegetation s ince  t h e  plank 

surface generates J i t t l e  dust;  no wgter flow patterns w i l l  be changed 

and no new canals  f o r  s p o i l  w i l l  be  dug 

A t  the w e l l  ’site an ex i s t ing  levee w i l l . b e  upgraded with the  r e s u l t  

that  tu rb id i ty  may be high i n  surrounding waters, temporarily lowering 

aquatic product ivi ty .  

levee. 

etc. The h a b i t a t  l o s s  i n s ide  the  levee w i l  

A n  impact w i l l  be ‘loss of h a b i t a t  i n s ide  t h i s  
‘, 

The levCe i t s e l f  w i l l  support e ?pp., Baccharis ha l imifo l ia ,  
i 
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permanent, judging by t h e  present  system. 

w e l l  construction may temporarily reduce photosynthetic a c t i v i t y  i n  

nearby vegetation (Treshow, 1970). Since the  area af fec ted  is 

par t  of an impoundment, e s t u a r i n e  nursery f i s h e r y  h a b i t a t  w i l l  no t  

be affected. 

inside r a the r  than outs ide  t h e  levee. 

Dust generated during levee  or 

Material for upgrading t h e  r ing  levee w i l l  be taken from 

Nontoxic d r i l l i n g  muds w i l l .  be used during t h i s  pro jec t .  

and chemicals are t o  be r e in j ec t ed .  

D r i l l i n g  muds 

Af te r  the  test is completed, a l l  

waste material w i l l  be t ranspor ted  t o  and disposed of i n  a l a n d f i l l  i n  

accordance with local, state, and Federal regulations.  

Noise and a c t i v i t y  during s i te  d r i l l i n g  and maintenance may scare  away 

mobile fauna. Thus, hunter  success and t h e  q u a l i t y  of t h e  r e c r e a t i o n a l  

outing near t h e  proposed a c t i o n  may be lessened f o r  t h e  duration 

of the w e l l ' s  use. 

Construction of a powerline t o  t h e  w e l l  site, i f  necessary, may cause 

some h a b i t a t  displacement and generate dus t ,  no i se  and o i l  and grease 

from vehicles. The powerline would cause t h e  least harm i f  placed Along 

the  plank road where only quick ly  growing roadside vegetation would be 

displaced. Pumping w a t e r  i n t o  t h e  site f o r  d r i l l i n g  f l u i d ,  cement and 
// 

cleanup could cause some t u r b i d i t y  and noise;  however, t h i s  would cause 

only a loca l ,  temporary lowering of productivity.  

No adverse impacts are expected on endangered,or threatened spec ie s  whose 

range includes t h e  study area. 

3.2.7 Land Use 

The area is present ly  occupied by a w e l l  site ( the o r i g i n a l  Gladys McCall  

w e l l  s i te)  and an access plank road. As a r e s u l t  of t h e  e x i s t i n g  and 
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previous use of t h i s  area, d i r q c t  impacts w i l l  be minimal. Resident ia l  
hd 

and commercial land uses  are located about 3.7 km (2.3 m i )  away, and thus 

a re  not near the  proposed act ion.  

3.2.8 Socio-economic 

The proposed ac t iop  is not  expected t o  impact the socio-economic character-  

istics of t he  a rea  e i t h e r  adversely or  benef ic ia l ly ,  s ince  d r i l l i n g  oper- 

a t ions e x i s t  throughout the  region. The expected work force  w i l l  cons i s t  

of about 30 t o  50 people who w i l l  probably commute i n t o  the  area f o r  

the time of construct ion and t e s t i n g  operations. 

1 A i r  Quality 

During the  explorat ion phase, a i r  pol lu tan ts  w i l l  be emitted by 

vehicles, d r i l l  r i g s ,  and construct ion equipment (e.g., t r a c t o r s ,  

generators, compressors) 978) . Exhaust emissions from d r i l l i n g  

vehicles. 

should be r ead i ly  dispersed b 

s t a b i l i t y  c l a s ses  are f n  D 2-6-21. The accumulated 

These releases are expected t o  be minor and short-term, and 

e about 62% of t he  x i m e  t he  atmosphere 
u 
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l eve l  of impacts due to  exhaust emission Crom d r i l l i n g  and cons t ruc t ion  

machinery w i l l  be negl ig ib le .  

pended p a r t i c u l a t e s  i n  t h e  air a t  Lake Charles is within na t iona l  

Because t h e  concentration of t o t a l  SUS- 

ambient standards (see Section 2.6.31, t he  added effect on a i r  qua l i t y  

due t o  construct ion w i l l  be minimal. 

3.2.10 Recreational,  Archaeological and Hi s to r i ca l  S i t e s  

There a re  no known p r e h i s t o r i c  o r  h i s t o r i c  c u l t u r a l  resources i n  t h e  

area of the proposed act ion.  

impact expected from the  construct ion or t e s t i n g  operations of 

There w i l l  no t  be any d i r e c t  or i n d i r e c t  

the  proposed ac t ion  upon any e x i s t i n g  or proposed recrea t iona l  sites. 

The nearest  r ec rea t iona l  f a c i l i t y ,  a baseba l l  park, is approximately 

3.7 km (2.3 m i )  from t h e  Gladys M c C a l l  proposed w e l l  site. 

3.2.11 Federal ,  S t a t e ,  Regional and Local Land U s e  Programs 

None of t he  agencies contacted which responded foresee any c o n f l i c t s  i 
1 

1 I with the  proposed act ion.  The proposed a c t i o n  would have t o  comply 
~ 

with some of these agencies' r u l e s  and guide l ines  r e l a t i n g  t o  cons t ruc t ion  

and operation activities (Chatper 6). Thus, no adverse impacts on 

land use programs are expected t o  occur as a r e s u l t  of t h e  proposed 

a c t  ion. 

3.2.12 Noise 

Noise data gathered by t h e  Radian Corporation (1979) and the  Bureau of 
, 
i 
~ Economic Geology, t h e  Universi ty  of Texas a t  Austin i n  1978, on a 
~ 

1 
LJ 2100-horsepower d r i l l i n g  r i g  i n d i c a t e  t h a t  no ise  generated by t h i s  r i g  

t h e  noise  l e v e l s  a 
~ 

I lls a t  t h e  Gladys McC 

f 
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Noise l e v e l s  generated by the d r i l l  rig were loudest perpendicular to 

the engine exhaust, not i n  the direction 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 

a t  31 m (100 f t )  
at 91 m (300 f t )  
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50 Ldn NOISE LEVELS (dBA) 

0 t 2 km 
P 

Figure 4-1. Noise contours resulting from normal operation of a 
drilling rig.(Radian Corporation, 1979). 
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3.3 Impacts Caused by F e s t i n g  or  Operation of t he  Proposed Action 
W 

3.3.1 Geology 

The possible environmental impacts of geopressured geothermal resources 

development have been i d e n t i f i e d  as: 1) land subsidence, and 2) contami- 

nation of,  o r  hydrau f e c t s  upon (a) the surface environment i n  

the v i c i n i t y  of the  w e l l  s i t e ;  o r  (b) the  subsurface environment, 

consisting of both f r e sh  and s a l i n e  aqui fe r  systems i n  the  v i c i n i t y  

of the wel l  site. All such impacts would be of a secondary nature ,  

occurring as a co f l u i d  withdrawal, 

formations i n  the  

Land-surface subsidence as a r e s u l t  of f l u i d  c t ion  from t h e  sub- 

surface is a on re la ted  t o  t h e  drainage 

i n l y  f a u l t s ,  a 

consequence 

continuing prograding d e l t a i c  deposit ion.  

is l i k e l y  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  i n  e f f e c t i v e  

Movement on such f a u l t s  W 
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stress differentials greater than any the sediments have previously L! 
experienced. Reactivation of movement on existing faults as a 

consequence of compressive stress induced by removal of fluids from 

the subsurface by wells is common in the Gulf coastal plain of Texas, 

and is evident in a few localities in Louisiana. All such movements 

are attributaueto fluid pressure declines in reservoirs of the 

hydropressure zone only. 

Susceptibility of any locality to land subsidence, as a consequence 

of fluid withdrawal from .reservoirs in the hydropressure zone, is 

related to the hydrologic history of the locality and of the region 

in which it occurs. 

preconsolidated by loading stress -- either as a consequence of 
Pleistocene lowering of sea level, deep trenching by rejuvenated 

If the deposits in a coastal area have been 

coastal streams and lowering of the water table by several hundreds 

of meters below its present "static level," or by natural water level 

decline before fhid withdrawals through wells -- then there will be 
no subsidence of the land surface until the head of water in these 

deposits is lowered by pumping below the level reached in the 

geologic past. The Holocene deposits, which overlie the Pleistocene 

deposits at the test site, have not been pre-stressed by natural 

drainage, and are highly susceptible to compaction as a result of 

fluid withdrawal and consequent head decline. 

fluid withdrawal is common where Holocene deposits are affected. 

ever, withdrawal of fluid from the hydropressure zone is not anticipated 

during the Gladys McCalL test and therefore 1anql.subsidence from this 

source will not occur. 

Land subsidence from 

How- 
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Deposits in the geopressure zone occur within a natural pressure 

vessel; interstitial fluid pressure reflects par 

of overlying deposits. 

r all, of the weight 

Beneath a regionally extensive "seal," now map- 

ped in considerable detail in the Gulf coastal plain, geopressure 

conditions extend downward thousands of meters - perhaps to the zone 
of rock metamorphism at depths of 10,675 to 12,200 m (35,000 to 40,000 

ft). The depth to the top of the geopressure zone ranges from about 

2,440 t o  5,490 m (8,000 to 18,000 ft) in south Lousiana. The top 

c5f the geopressure zone is at a depth of about 4,575 m (15,000 ft) 

in the vicinity of the proposed action. Sandbed aquifer systems occur 

in the geopressure zone thousands of 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. However, the fluid pressure "envelope" in which these zones 

of low fluid pressure occur is unbroken, and no upward transmission of 

the zone of press 

documented example of land subsidence in coastal Louisiana resulting 

from withdrawal of fluids from reservoirs in the geopressure zone -- 
some 6,600 of whi 

for more than a de 

e relief is yet apparknt. m e r e  is no well- 

e produced some 6 Tcf of natural gas each year, 

Some of these reservoirs-have also produced . 
rrels of saltwater with the gas. 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 proposed well 

site. These improbable negative impacts could be contamination, 'or 

hydraulic effects upon the land surface or the subsurface environment. td 
Pressure relief as a function of fluid production tends to close, rather 

than open, fault planes; well design will preclude serious thermal 



3-14 

e f f ec t s  on the  near-surface rock environment; and s u i t a b l e  d isposa l  

w e l l s  w i l l  r e t u r n  spent  br ines  t o  regional  s a l i n e  aqu i f e r  systems. 

Effects of t h e  short-term flow t e s t i n g  on t h e  physical  geology of the 

w e l l  sites are those  r e s u l t i n g  from f l u i d  pressure changes in t h e  reser- 

vo i r s  tapped by t h e  w e l l s .  

small t o t a l  volumesnof produced f l u i d s ,  compared t o  the  volumes of f l u i d  

withdrawn during commercial operat ions on an annual bas i s ,  f o r  example. 

Short-term flow tests involve r e l a t i v e l y  

Detailed records f o r  w e l l s  and w e l l  f i e l d s  which have produced f r o m  

geopressured r e s e r v o i r s  comparable to  the  proposed test of t he  Gladys 

McCall w e l l  site i n d i c a t e  t h a t  no adverse environmental consequences 

should r e s u l t  f r o m  short-term flow tes t ing .  

south Louisiana are known to have produced more than 100 mi l l i on  b a r r e l s  

Geopressured gas f i e l d s  in 

of l iqu id  equivalent  (1,000 cu f t  of gas equals one b a r r e l  of l i q u i d )  

over periods as g rea t  as 10 years  w i t h  no measurable subsidence. 

comparison, the proposed Gladys M t C a l l  w e l l  test w i l l  produce a t  about 

By 

the same rate (nearly 10 mi l l ion  b a r r e l s  per  year) but  for  a two-year 

period. Wallace (1962) provides records of production, Pz (where P = 

Pressure, and z = coe f f i c i en t  of expansion of gas) versus  cumulative 

production, and cumulative w a t e r  production, f o r  numerous geopressured 

gas reservoi rs  i n  south Louisiana--some of which developed reservoir 

pressures less than hydros ta t ic  without observable land subsidence. 

On t h i s  bas i s ,  it may be  several decades before subsidence, i f  i t  occurs, 

is manifested at  t h e  sur face  due t o  a geopressured test w e l l .  

3.3.2 Physiography and S o i l s  

Because there is no projected adverse geologic impact on t h e  s tudy area, 

there  w i l l  be no adverse impact on the  physiography or soils. 
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3.3.3 Groundwater u 
During normal operating conditions, groundwater would not be impacted 

by flow t e s t ing ,  with the exception of normal amounts of surface con- 

tamination of s o i l s  from inadvertant ly  l o s t  br ine,  e i t h e r  from flow 

systems o r  s torage p i t s .  

w i l l  not a f f e c t  f r e sh  groundwater i n  the Chicot aqui fe r  or t h e  

limited groundwater suppl ies  of the cheniers. 

The impacts w i l l  be l imited i n  area and 

3.3.4 Surface Water 

The sur face  water from t h i s  s t age  of the  proposed ac t ion  is not 

expected t o  be impacted because no f l u i d s  o r  foreign substances 

w i l l  be released i n t o  the surface water. 

3.3.5 Wildlife and Vegetation 

Po ten t i a l  impacts d i r e c t l y  generated by the  flow-testing are those 

from l i q u i d  and gaseous e f f l u e n t s  and noise. 

r ec t ly  associated with t e s t i n g  and operation are exhaust fumes and 

P o t e n t i a l  impacts indi- 

noise from increased t r a f f i c  t o  t h e  w e l l  site. 

Geothermal e f f l u e n t s  might cause adverse b io log ica l  impacts if released 

in to  the  environment. Proper containment, i n s u l  on and d isposa l  

( re inject ion)  of t h e  geopressured products from flow t e s t i n g  and oper- 

t ion  should a minimal e f f e c t  on plan animal l i f e .  
. t  

t 

Well t e s t i n g  w i l l  r e s u l t  i n  release of gases such as CO, NOX, CH4, NHs, 

H2, SOx, and H S, It may be necessary t o  f l a r e  uncondensable geopressured 
2 

gases ins tead  of r e in j ec t ing  them. 

NH3, C02 and H SO i n  H S, SO 

damage t o  exposed p l a n t s  (Weres et a l ,  1977). 

This may cause l o c a l  increases  

levels .  

kid 
r a t e  may cause some leaf x’ N2, 2 4  2 



Sufficiently high H2S concentration might lead to local acidification 

of water, which may in turn solubilize trace heavy metals. This would 

i be of particular concern inside the ring levee where ponded water 5s 

already high in metals. 

corrosion rates and accentuate the problem. 

Acidification inside the ring levee could increase 

Sulfur oxides and H 2 S 0 4  can 

be highly toxic to vegetation and aquatic communities, but will have only 

a very local effect. 

Noise from flow testing and increased traffic might temporarily cause 

animals to move away from the well site. If testing or operation 

occurs during the waterfowl hunting season, hunter success or the 

quality of the outdoor recreational experience might be lessened. 

Automotive exhaust from increased traffic may temporarily decrease 

vegatative productivity along the roadside, No adverse impacts are 

expected to affect the Rockefeller Wildlife Refuge. 

t 3.3.6 Land Use 

3.3.7 Socio-economic 

The socio-economic character of the study area is not expected to 

be adversely impacted by the proposed action. 

3.3.8 Air Quality 

Well-testing will result in the direct release of steam and a variety 

of gases and particulates. The contaminant of greatest concern is of gases and particulates. The contaminant of greatest concern is 
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hydrogen sulfide. No data are presently available on the hydrogen sulfide 

concentration in the Frio Formation in this project area. 

concentrations for the Frio along the Gulf coast in Texas range from 

.32 mg/l to 1.6 mg/l (Kharaka et al., 1977). 

geopressured zones in the Frio in Vermilion Parish near the Gladys McCall 

well site range from .4 mg/l to .5 mg/l (Kharaka et al., 1979). 

Hydrogen sulfide 

Concentrations from 

The H2S 

concentrations at the project will probably be between those values 

shown in Table 3-1. 

to determine if a significant impact will occur. 

Hydrogen sulfide levels will be monitored in order 

No Louisiana or Federal 

air standards for hydrogen sulfide presently exist. 

hold is -002 mg/l. 

The H2S odor thres- 

Table 3-1. Hydrogen Sulfide Concentrations in the Frio Formation. 

.__ Well Field 
H S Concentration 

County or Parish m g / 1  

chen #1 Brazoria, Tex. 1.6 a 
Cozby 62 Chocolate Bayou Bratoria, Tex. . 8Sa 
Gardiner 81 Chocolate Bayou Brazoria, Tex. , 32a a Rachel #66 East White Pt. San Patrizio, Tex. 1.0 
St, Un. A #9 Weeks Island Vermilion, La. .4 

No. 1 Tigre Lagoon Vermilion, La, 05 b 
Edna Delcambre 

in the proposed well site area. The short durat on of these emissions 

lity will be 

immediate area of the vell. 



3-18 

The impact of flaring the gases from a single plume is expected to be 

small, based on the experiences from similar geopressured well tests 

(ERDA, 1977). This particular project is miniscule when compared to 

the many flares which exist in major refineries in the Lake Charles 

area where the air quality is still within national ambient standards 

(see Section 2.6.3) (DOE, 1980). 

The impact of the cooling device is espected to be negligible because 

of the small size required for the single well operation. A possible 

impact would be the increased occurrence of fog (or the formation of 

"steam fog" during freezing temperatures in winter; but the frequency 

of this is small, since the mean number of days with temperature equal 

or less than 0°C (32OF) as observed at Lake Charles is approximately 

13 days per year). 

Noncondensable geopressured gases will be released during drilling (ERDA, 

1976). Although the weight of the drilling mud should prevent a large 

release of gases to the surface during drilling, the mud will carry 

some gases to the surface. 

phere from the water/steam separator at the well, from the drilling-mud 

cooling tower, and from the liquid sump. Maintenance of sufficient 

These gases will be released to the atmos- 

pressure within the well eo protect against blowouts should result in 

acceptably low levels of gaseous emissions during drilling. 

air quality due to blowout will be discussed later. 

Impact on 

* I  

3.3.9 Recreational, Archaeological and Historlcal Sites 

There are no known prehistoric or historic cultural resources in the 

area of the well site. 

c 

Li 
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None of the  designated r ec rea t iona l  a reas  w i l l  be adversely impacted by 

the construct ion or operat ion of the proposed t e s t i n g  a c t i v i t i e s .  

ing i n  the  v i c i n i t y  of t h e  w e l l  s i t e  and road 'wi l l  decrease as  a r e s u l t  

of the proposed ac t ion .  

Hunt- 

3.3.10 Federal, S t a t e ,  Regional and Local Land Use Programs 

No adverse impacts w i l l  r e s u l t  from the  proposed ac t ion  upon any known 

or  proposed Federal ,  state, regional  o r  l oca l  land use programs. 

3.3.11 Noise 

Any venting of gases during flow t e s t i n g  of the proposed w e l l  w i l l  

not be muffled. An unmuffled, venting geothermal w e l l  w i l l  produce 

about 120 dBA a t  31 m (100 f t )  from the  w e l l  head. 

higher than the  loudest  d r i l l i n g  noise  and w i l l  be used as the upper 

limit of noise  produced by t h i s  project.  

l eve l  at t h e  nea res t  residence,  3.7 m (2.3 m i ) , w i l l  be 57 dEA. 

7 km (4.3 mi ) ;  the no i se  l e v e l  from a venting unmuffled geopressured 

w e l l  w i l l  drop to 30 dBA. 

nor would t h i s  condi t ion e x i s t  fo r  a considerable length of t i m e .  

This is 30 dBA 

In t h i s  event, the no i se  

A t  

These l e v e l s  cannot be considered a hazard, 

Thus, the  impact of no i se  from flow-testing of the 'wel l  is negl ig ib le .  

3.4 Impacts on Floodplains and 

According t o  the  ava i lab le  information, the Gladys McCall w e l l  s i te w i l l  

be inundated by the  190-year 

of t he  w e l l  site are 1) r a i s ing  the  height of t he  surrounding dikes  and 

2) re loca t ing  the  s i te  outs ide of the  floodplain. 

dike may be increased by e i t h e r  placing new material on top of t he  

ood. Alternat ives  t o  prevent t he  flooding 

The height of t he  
W 
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dike o r  replacing the  ex i s t ing  dike with a higher one. The addi t ion 

of mater ia l  t o  the  dike t o  r a i s e  its height would r e s u l t  i n  t he  com- 

paction of the underlying organic mater ia ls  and clays and the  subsi- 

dence of the  dike. Expanding the width of the  base of t he  d ike  

may spread 'the load s u f f i c i e n t l y  t o  eliminate subsidence but would 

require  new construction a c t i v i t i e s  i n  the  adjacent wetlands. 

the  ex i s t ing  dike and replacing i t  with l i g h t e r  weight mater ia ls  

t ha t  would e f f ec t ive ly  "float" on the  organic mater ia ls  and clays 

Removing 

would require  new construct ion a c t i v i t i e s  i n  the  adjacent wetlands 

and could adversely a f f e c t  the  wetlands ecosystem. 

As indicated i n  previous environmental assessments prepared f o r  t he  Geo- 

pressured Geothermal Energy Subprogram (ERDA, 1977; DOE, 1980) , the  surface 

overlay zone f o r  the geopressured resource is  frequent ly  located i n  

the coas ta l  areas of Texas and Louisiana. Port ions of the prime prospect 

o r  fairway may l i e  outs ide t h e  floodplain; however, technical  con- 

siderations,  such as loca t ion  r e l a t i v e  t o  geologic s t ruc tu re  and sediment 

depocenters and the  loca t ions  of ava i lab le  leases, requi re  t h a t  t he  w e l l  

be located i n  the  floodplain.  In  t h i s  case, loca t ing  the w e l l  on an 

ex is t ing  w e l l  s i te s i g n i f i c a n t l y  reduces impacts t o  the  adjacent wetland 

areas. 

the hydraulic conductivity of t he  f loodplain w i l l  be unchanged. 

Also, s ince  the  height  of t h e  ex i s t ing  dike w i l l  not be increased, 

As s t a t ed  previously, a l l  construction a c t i v i t i e s  w i l l  be confined t o  

the ex i s t ing  board road o r  within the  ex i s t ing  dike system. 

amounts of sediment generated by repa i r ing  these s t ruc tu res  should be 

deposited outs ide the  dike; most of the  sediment w i l l  be contained 

Only minor 

i 

i 

t , j  
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within t h e  dike. 

impact on the  surrounding wetlands o r  the  floodplain. 

be contained wi th in  t h e  

Normal operating conditions w i l l  not r e s u l t  i n  any 
w 

Minor s p i l l s  w i l  

stern and w i l l  be promptly col lected 

and disposed of .  A w e l l  blowout would r e s u l t  i n  the discharge of geo- 

pressure f l u i d  (i.e., br ine)  t o  the  adjacent wetlands (see sect ion 1.3.1.5 

"Accidents" and "Chapter 5 - Accidents"). 

charge would severely a f f e c t  t he  adjacent wetlands. 

This t f accidental  d i s -  

The 100-year floodplain is a storm surge r e su l t i ng  from t h e  landward 

migration of a hurricane. As such, t h e  occurrence of the.lOO-year flood 

is predic tab le  i n  the  short-term and, therefore ,  s u f f i c i e n t  lead t i m e  

is ava i l ab le  to secure t h e  site. 

materials w i l l  be  securely s tored  o r  removed f r o  

equipment w i l l  be  secured, and personnel w i l l  be evacuated as necessary. 

I n  addi t ion ,  t he  hurricane season is  f a i r l y  predictable ,  allowing pro- 

ject act ivi t ies  t o  ,be scheduled- t o  avoid po ten t i a l  problems associated 

with these  storms. 

t i a l  r i s k  t o  l ives and property. 

Any p o t e n t i a l  hazardous o r  toxic  

t h e  si te,  a l l  
? "  

This lead t i m e  is  s u f f i c i e n t  t o  diminish t h e  poten- 

be s p i l l e d  dur ing  normal d r i l l i n g  and maintenance operations. 

water resources of the 

micot aqui fe r .  
4 

W 
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2) During t h e  explorat ion phase, a i r  po l lu t an t s  would be emitted 

by vehic les ,  d r i l l  r i g s  and construct ion equipment. However, 

these emissions are expected t o  be minor, short-term emissions, 

and would be r ead i ly  dispersed. 

impacts from d r i l l i n g  and maintenance i s  negl igible .  

There is p o t e n t i a l  f o r  noise  impact from the  proposed ac t ion  

i n  the  s tudy area. However, because of t he  r u r a l  charac te r  

of t he  study area, the  impact w i l l  not  a f f e c t  a l a r g e  number 

The accumulated level of 

3) 

c 

d, 

of people. 

Only minimal w i l d l i f e  disturbance w i l l  accompany access road 

preparation s i n c e  the  ex i s t ing  road will be used. 

Turbidi ty  generated during levee upgrading may temporarily 

lower l o c a l  aquat ic  product iv i ty  and water qua l i ty .  

Toxic materials s tored  i n  the  r i n g  levee may be inadver ten t ly  

incorporated i n t o  the  l o c a l  food chain. 

4) 

5 )  

6) 

7) Noise and a c t i v i t y  during d r i l l i n g  and maintenance may tempo- 

r a r i l y  lower hunter  success. 

Powerline extension and pumping water i n t o  the  r i n g  levee w i l l  

cause only a temporary, s l i g h t  dis turbance to  f l o r a  and fauna. 

8) 

9 )  In  a l l  probabi l i ty ,  some br ine  w i l l  be l o s t  t o  t h e  su r face  

and t h e  s o i l ,  bu t  the  impact w i l l  be l o c a l  and w i l l  no t  a f f e c t  

groundwater resources. 

10) Gaseous releases, noise,  and increased t r a f f i c  (terrestrial), 

e i t h e r  d i r e c t l y  or i n d i r e c t l y  generated during t e s t i n g  and 

operation of a geopressured w e l l ,  may cause 

impacts t o  the area around the  w e l l  site. 

erse b i o l o g i c a l  

Lid 
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11) Well t e s t i n g  w i l l  r e s u l t  i n  t h e  d i r e c t  release of steam and 

a v a r i e t y  of o the r  gases and pa r t i cu la t e s .  cd The shor t  duration 

of these  emissions makes i t  unl ike ly  t h a t  the a i r  qua l i t y  w i l l  

be s i g n i f i c a n t l y  a f fec ted  outs ide  of t h e  immediate area of 

the  w e l l  . 
The impact of f l a r i n g  t h e  gases from a s ing le  plume is  expected 

t o  be . s m a l l .  The impact of the  cooling device, i f  required, 

i s  expected t o  be neg l ig ib l e  due t o  its small s ize .  

it may cause a "steam fog" during freezing temperatures i n  winter, 

but t h e  frequency of occurrence is l i k e l y  t o  be only 13 days per 

year i n  the  study area.) 

Some n o i s e  impact is  expected from t h e  operation of t h e  flow-testing 

and opera t ion  of t he  p r  ed act ion.  Such noise  emissions w i l l  

no t  a f f e c t  a l a r g e  number of people because of t he  r u r a l  character 

of t h e  s tudy  area. 

(However, 

12) 

L 

13) Gaseous-ef f luents  may be d i r e c t l y  harmful to  f l o r a  and fauna and 

may i n d i r e c t l y  cause a c i d i f i c a t i o n  of local waters which would 

i n  t u r n  s o l u b i l i z e  t r a c e  heavy metals present. This  would most 

l i k e l y  occur i n s i d e  t h e  r i n g  levee. 

eh icu la r  exhaust may temporar l y  l o w e r  hunter 

t h e  levee, contaminants from the  d r i l l i n g  

adjacent wetlands. 
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CHAPTER FOUR - PROBABLE CUMULATIVE AND LONG-TERN ENVIRONIENTAL EFFECTS 

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. 

sure recovery to conditions very close to initial reservoir pressure, 

following long periods of production at very large flow rates (Wallace, 

1962). 

return to approximately its initial conditions after testing is con- 

cluded; no subsidence or fault activation is expected. 

Geopressured zone reservoirs commonly show rapid fluid pres- 

The target reservoir in the Gladys McCall well site should 

Beneficial effects on the physical setting, in terms of geology or 

subsurface hydrology, might include the creation of a relatively shal- 

low reservoir of low-grade heat, formed by the waste-water disposal 

operation. 

disposed are small. 

This would be inconsequential if the volumes produced and 

4.2 Physiography and Soils 

During normal operations, cumulative and long-term adverse impacts will be 

limited to so51 contamination by small amounts of 

lubricants and brine. Soil contamination 

term effects, but the volume of brine leakage should be small ahd the 

ling 

ds can have long- 

uld be limit 

well sites. 

are minimal and corrected when they are detected. 

Normal system maintenance should insure that brine leaks 
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No known cumulative and beneficial impacts on the physiography and 

soils of the study area will result from the proposed action. 

fits will result from any mitigation programs around the proposed 

Bene- 

action in the form of accumulated knowledge on subsidence and fault 

activation. 

4 . 3  Groundwater 

The Chicot aquifer and the limited groundwater resources of the chenier 

to the north should not be adversely impacted. 

4.4 Surface Water 

Probable cumulative and long-term adverse environmental effects on sur- 

face water are as follows: 

1) Change of water circulation patterns and water levels due to 

site preparation activities. 

2) Possible water quality alteration from chemical and thermal 

pollution and from runoff containing lubricants and other 

toxins introduced into this environment by development of the 

well. 

3) Possible consumption of local water resources for developmen- 

tal, cleaning or operation purposes.' 

Although it is not presently planned, if the constituency of the pro- 

duced fluid allows, the produced waters could be used to supplement or 

enhance the extensively developed wildlife management practices conducted 

in the area. 
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4.5 Wildlife and Vegetation 

Chronic low level discharges of drilling muds, hydrocarbons, metals and 

acids from the well site may have a cumulative long-term effect on bio- 

logical productivity in the vicinity of the well. 

Habitat changes at 'the well site are likely to occur. Terrestrial 

vegetation will occur on the ring levee, while a bluegreen algae mat 

may develop within the levee borders. 

munities are likely to develop in the impacted areas. 

In any case, more tolerant cam- 

The upgraded ring levee will provide additional terrestrial wildlife 

habitat including potential nesting sites for resident bird species. 

Eowever, the noise level at the site may preclude wildlife utilization 

during the thiee-yea e well test, 

4.6 Land Use 

There is no land use change as a result of the proposed action. 

4.7 Socio-economic 
J L  

No probable cumulative and long-term effects upon the socio-economic 

characteristics of the area are expected from the proposed construction 

and testing operations. 

4.8 Air Quality 

There are no known long-term or cumulative impacts on the air quality 

of the study area. 
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4.9 Recreational, Archaeological and Historical Sites 

No long-term adverse effects on cultural resources are anticipated, 

since there are no known cultural resources in the area of the proposed 

action. Since the nearest recreational area is approximately 3.7 km 

(2.3 mi) away from the proposed action, no probable cumulative and 

long-term impacts are expected to occur upon designated recreational 

facilities. 

4-19 Federal, State, Regional and Local Land Use Programs 

There are no cumulative or long-term impacts associated with the pro- 

posed action that would affect any know Federal, state, regional and 

local land use programs. 

No beneficial cumulative impacts are expected upon Federal, state, 

regional and local land use programs, other than that local govern- 

ments, realizing the area's potential for geopressured resources, may 

develop and adopt rules and guidelines concerning these resources. 

4.11 Noise 

No long-term noise effects are expected. 



CHAPTER 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. 

studies on two well blowouts in the wetlands of south Louisiana 

b) 

However, EPA conducted 

which indicate the areal extent of contamination from such accidents. 

These two well accident studies were on the Edna-Delcambre 84 well 

in Vermilion Parish, Louisiana (ERDA, 1976) and the McCormick Oil 

and Gas Well 1.6 km (1 mi) south of Intracoastal City, Louisiana 

(Castle, 1975). The Edna-Delcambre well blew fluid into the air 

approximately 30 m (100 ft). 

occurred at a maximum d ance of. 610 m (2000 ft) from the well 

site. 

discharge was approximately 1830 m (6000 ft). 

extended out 1525 m (SO00 ft> and covered an area of 269 ha (665 ac) 

(Castle, 1975) . 
depend on the character idual wells. Some indications 

of what may be found at s McCall well site are avail- 

able from other studies (Hankins and Karkalits; 1978; Wilson 

As a result of winds, brine fallout 

At the McCormick Oil and Gas Well, m a x i m u m  drift of fluid 

Major contamination 

The type of fluid and amount of discharge will 

et Al., 1977) (Tables 5-4). These estimates of 

components and concent ions were used to estimate the potential 
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Table 5-1. Summary of Water Analyses from Edna Delcambre Well. 

Copnpon en t 
Sand f3 Sand #1 

Concentration, mgll 

i 

Total Dissolved Solids 
Total Hardness (as CaC03) 
Chloride 
Silicate (as Si0 ) 
Bicarbonate (as 8aC03) 
Calcium 
Magnesium 
Iron 
Zinc 
Strontium 
Boron 
Sodium 
Potassium 
PB 

113 , 480 
6,140 
79,400 

61 
1,110 
1,830 
167 

9 
5 

310 
62 

47 , 000 
3 00 

6.1 

133 , 850 
6 , 980 
81,200 

60 
1,170 
2,130 
187 
29 
1 

500 
66 

50,000 
3 20 
6.3 

Source: Hankins and Karkalits, 1978 

Table 5-2. Range of Concentrations Reported for Louisiana Geopressured 
Waters. 

Concentration, mg/l Number of 
Camponen t Minimum Maximum Analyses Reported 

Total Dissolved Solids 200 345,000 64 
Sodium 10 103 , 000 65 

calcium 8 33 , 000 65 
Magnesium 0 24 , 000 63 
Chloride 10 201 , 000 66 
Sulfate 0 407 61 
Bicarbonate 0 2 , 500 65 
Lithium 2 18 46 

Potassium 50 1 , 100 45 

Strontium 3 265 10 
Barium 4 1,000 34 
Bromine 14 213 44 
Iodine 5 74 45 
Boron 18 67 38 

Source: Wilson et al, 1977 
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Table 5-3. Typical Gas Analysis from Delcambre Test Well. 

Mole X 

Components Sand 13 Sand d l  

c02 

N2 
cH4 
C2H6 

c3H8 

i-C4H10 
n-C H 4 10 
i-C5H12 

5 12 

c plus 

1'-C R 

C6' s 

1.08 

0.29 

92.78 

3.47 

1.12 

0.42 

0.32 

0.14 

0.09 

0.09 
0.20 

2.03 

0.13 

95.36 

1.73 

0.37 

0.09 

0.09 

0.05 
0.04 

0.02 

0.09 

Source: Rarkalits and Hankins, 1978 

Table 5-4. Chemical Composition of Geopressured Waters in South Central 
Louisiana. 

Concentration, mg/l 

Components Minimum Maximum 

Total Dissolved Solids 
Sodium (Na) 

10 1, 500 

691 

Strontium (sr) 
Barium (Ba) 2.2 370 

Iodine (I) 16 29 
Boron (B) 69 

Source: Kharaka, Brown and Carothers, 1978 

Bromine (Br) 25 I 595 
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respons ib i l i ty  of t he  d r i l l e r .  The Department of Energy is d i r e c t l y  con- 

cerned with reducing the  p o t e n t i a l  of an accident  which r e s u l t s  i n  t he  un- 

controlled r e l ease  of heated b r ines  and o the r  f l u i d s  and gases  i n t o  t h e  

environment. 

out preventers w i l l  be i n s t a l l e d ,  high pressure pipes  and va lves  w i l l  be 

used, and casings w i l l  be cemented as r e q u i r e d  by good operat ing p r a c t i c e  

and i n  compliance with Federal and s t a t e  l a w s .  

w i l l  be cemented completely from the  formation to  t h e  su r face  t o  provide 

greater s t a b i l i t y  t o  ensure sea l ing  of aqui fe rs .  

In  order  t o  reduce the  p o s s i b i l i t y  of such an acc ident ,  blow- 

Annular space of each w e l l  

A s p i l l  prevention cont ro l  

and countermeasure plan w i l l  be developed for t he  p ro jec t .  Weighted 

mud and high pressure mud pumps capable of i n j e c t i n g  mud i n t o  the  w e l l  t o  

control pressures  w i l l  be used during t h e  proposed ac t ion .  

5.1 Accidents During S i t e  Preparation and Access Construction 

5.1.1 Geology 

Negligible e f f e c t s  on geologic condi t ions may be expected as a 

consequence of site preparat ion and road construct ion.  

5.1.2 Physiography and So i l s  

Accidents may cause s p i l l a g e  of o i l s  o r  o ther  t o x i c  f l u i d s  i n t o  

the study area. The extent  and seve r i ty  of such an occurrence w i l l  

depend on the type of sp i l lage .  

5.1.3 Groundwater 

Contamination of near surface groundwater may r e s u l t  from t h e  s p i l l a g e  

of o i l s  or o the r  toxins.  Fresh groundwater resources  of t he  Chicot 
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u 
aquifer and of the cheniers should not be adversely impacted. 

5.1.4 Surface Water 

Accidents during road and site preparation are those common 

to any construction or industrial development requiring use of 

heavy machinery, vehicles and lubricants or other toxic products. 

Leaking or overturned lubricant tanks could introduce pollutants into 

surface drainage. 

Toxins in materials being brought to the site and stored and 

Fire and explosion could have the same effect. 

used there represent a potential impact to surface waters if they 

are, by accidental leak or collision, allowed to mix with the surface 

waters. 

In the particular setting of the Gladys McCall well site, construction 

accidents would have minimal effect since the well site is within an 

existing ring levee and is accessed by an existing plank road. However, 

accidents could still close drainage ditches or breach levees or other 

retaining structures. 

patterns, allowing otherwise segregated water sources to mix. 

The effect would be to alter surface flow 

5.1.5 Wildlife and Ve 

idents during site 

preparation and road . Accidental spills of lubri- 
cants, fuels, drill muds, or chemicals would prob 

exposed plants. Since most of the area is aquatic, such a spill 
W 
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could be washed i n t o  surrounding areas t o  damage t h e  h a b i t a t  and 

perhaps be incorporated i n t o  higher mernbers of the food chain. 

Extent of t h e  damage would depend on cleanup procedures. 

is within a system of l evees  which would eventua l ly  conta in  even 

a major s p i l l .  

The area 

A s p i l l  wi th in  the  r i n g  levee a t  t h e  w e l l  s i t e  would 

be eas i ly  contained. 

s ince  they are harmful t o  vegetation (Cowell, 1969). Burning might 

remove a major por t ion  of t h e  hydrocarbons, and i t  would destroy 

Surfac tan ts  w i l l  not be used t o  c lean  up s p i l l  

ex is t ing  vegetation; reestablishment of perennia ls  w i l l  not be retarded. 

Since most s p i l l s  assoc ia ted  with s i te  preparation w i l l  probably be 

small, d i r e c t  pick-up might be the s a f e s t  answer t o  t h e  problem. 

F i res  w i l l  only affect terrestrial vegetation which should recover 

quickly on roadsides and on t h e  r i n g  levee. A f i re  would not spread 

far i n t o  t h e  w e t  marsh through t h e  standing water s i n c e  this area 

is  impounded. 

5.1.6 Land Use 

In case of an accident during si te preparation o r  road upgrading, t h e  

impounded wetland areas adjacent t o  the  e x i s t i n g  w e l l  s i t e  could be  

affected temporarily or permanently,depending on the na tu re  o r  ex ten t  

of t he  accident ,  bu t  no land uses o the r  than the e x i s t i n g  w e l l  s i te 

would be impacted by an accident. 6, 



5- 7 

5.1.7 Socio-economic 

In the case of an accident, the only adverse impact expected would 

be to the individual or individuals involved. No general impact 

upon the socio-economic character of the study area is envisioned 

to occur from such an accident. 

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 non-condensable gases released from geopressured fluids 

during pre-construction flow-testing. These releases are expected 

to be minor and short-term, and should be readily dispersed because 

about 62% of the time the atmospheric stability classes are in I) and 

E (see Section 2.6.2). 

due to pre-construction flow-testing. 

with respect to air quality, see Section 5.2.8. 

However, accidents such as a blowout may occur 

For a discussion of blow-out 

5.1.9 Recreational, Archaeological and Historical Sites 

Accidentsiduring site and road preparation w%ll have no adverse impact 

on cultural resources, since 

area of the proposed ac 

a1 .sites fr 

site preparation are e cur. An accident i may affect the , 

surrounding area which is used for hunting an9 fishing. 
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5.1.10 Federal, S t a t e ,  Regional and Local Land Use Programs 

There a r e  no foreseen adverse short-  o r  long-term impacts which could 

a f fec t  any e x i s t i n g  or known proposed Federal, s t a t e ,  reg iona l ,  o r  

loca l  land use  programs. 

5.1.11 Noise 

With the exception of explosions, noise  caused by accidents  during 

si te and road preparat ion should go unnoticed by the  c loses t  resi- 

dents. 

tance between the  c l o s e s t  receptor and the  accident locat ion.  

poss ib i l i t y  of any explosion occuring during this phase of t h e  opera t ion  

The e f f e c t s  of an explosion w i l l  vary d i r e c t l y  with the d is -  

The 

is exceedingly remote. 

5.2 Accidents During Dr i l l i ng  and Operation 

5.2.1 Geology 

Accidents t h a t  d g n t  have ser ious  impacts on t h e  geologic condi t ions and 

subsurface hydrology are (1) blowout with c ra te r ing ,  or  (2) uncontrol led 

flow a t  very high rates. 

zone, there  i s  t h e  danger of blowout (Stuar t ,  1970). When t h i s  occurs ,  

Whenever w e l l s  are d r i l l e d  i n t o  the  geopressure 

the producing formation may b e  ser ious ly  damaged by erosion, co l lapse ,  

and s t r u c t u r a l  deformation in the  v i c i n i t y  of the  w e l l  bore ,  wi th  simi- 

lar and even more widespread e f f e c t s  i n  overlying farmations. 

destruction of  w e l l  casing by explosive movement of water and sand upward, 

With 



I crater ing begins. Blowout c r a t e r s  more than 610 (2000 ft)  i n  diameter, 
I b ’  

! with boi l ing  h o t  water and mud discharging steam, have been formed i n  

South Louisiana i n  seve ra l  o i l  d r i l l i n g  accidents  where wel l s  penetrated 

the geopressure zone. Cra te rs  have boiled f o r  months before  k i l l i n g  

I themselves, o r  being brought under cont ro l  by w e l l s  d r i l l e d  nearby t o  
1 

k i l l  them. 

i 

I 

I 
Accidents during d r i l l i n g  can permanently damage t a r g e t  reservoi rs  and 

a l l  prospective overlying r e se rvo i r s ,  by physical  d i s rupt ion  as w e l l  as 

long-lasting hydrologic e f f e c t s .  However, the  geologic damage is l i k e l y  

t o  be l o c a l  i n  extent .  The hydrologic.and hydrodynamic e f f e c t s  could be 

widespread and long-lasting, e spec ia l ly  i f  dissolved gas  is released i n  

vapor phase i n  seve ra l  overlying aqu i f e r s ,  as appears t o  have occurred 

as a consequence of the  Tigre Lagoon blowout 

sa l ine  waters and t h e  contamination of shallow freshwater aqu i f e r s  as 

a r e su l t  of blowout are l i k e l y  to be local i n  e f f ec t .  

Cross flow of 

bi and the assoc ia ted  b r i n e  d isposa l  w e l l s .  Fresh groundwater could become 
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permanently contaminated wi th  b r i n e  high i n  N a C l  and other  cons t i t uen t s  

such as boron (Gustavson and Kreitler, 1976). Possible groundwater con- 

tamination mechanisms include: 

*Surface b r i n e  s p i l l s  from uncontrolled wel l  

*Subsurface blowouts 
*Lost c i r c u l a t i o n  zones encountered during d r i l l i n g  
*Loss of b r i n e  due t o  hydraul ic  f r ac tu r ing  of the  

*Brine l o s s  through leaky o r  inadequately plugged 

*High pressure  hazards t o  f u t u r e  d r i l l i n g  i n t o  dis-  

blowouts 

disposal  aqu i f e r  o r  t h e  casing cement 

abandoned w e l l  casings 

posal f ormat ions  

The former three mechanisms - surface blowouts, subsurface blowouts and 

l o s t  c i rculat ion - could occur wi th  both production and b r i n e  d i sposa l  

w e l l s .  

reservoirs  and b r ine  i n j e c t i o n  w e l l s  w i l l  be completed i n  normally pres- 

sured sands within a f e w  thousand meters of t h e  surface,  blowout hazards 

should be l imited t o  production w e l l s .  The lat ter three  mechanisms - 
hydraulic f rac tur ing ,  b r i n e  l o s s  through abandoned w e l l s  and pressure  

build-up i n  disposal  sands - are p o t e n t i a l  problems l imi ted  to t he  b r i n e  

disposal w e l l  operations.  Of a l l  t he  hazards,  t h e  most immediate is a 

However, because production w e l l s  w i l l  pene t ra te  geopressured 

blowout of the  deep production w e l l .  

. 
In normal d r i l l i n g  operat ions t h e  weight of t h e  mud column in t h e  ho le  

is higher than t h e  encountered formation f l u i d  pressures.  Hence, f l u i d s  

do not flow from t h e  formation i n t o  t h e  w e l l .  

column is less than formation pressure,  an uncontrolled vertical flow of 

formation f l u i d  can r e s u l t  i n  a blowout. 

I f  the  weight of the mud 
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Dri l l ing i n t o  deep, geopressured r e se rvo i r s  requi res  a l l  reasonable pre- 

ventive measures be taken t o  maintain con t ro l  of t h e  w e l l .  

blowout preventers  are required by the  r u l e s  and regula t ions  of the  

Louisiana Off ice  of Conservation. 

of formation pressu a t a  obtained from w e l l s  a l ready d r i l l e d  i n t o  the  

geopressured resource t o  assure  t h a t  adequate mud weight i s  maintained. 

Operational 

D r i l l i n g  mud programs can take  advantage 

If equipment malfunctions or o the r  accidents  r e s u l t  i n  a w e l l  blowout, 

and formation f l u i d s  s p i l l e d  on the sur face  would contami- 

nate the s o i l s  an 

dependent on t h e  volume of f l u i d  produced and t h e  length of t i m e  the w e l l  

is out of con 

hallow groundwater. The ex ten t  of contamination is 

t o  be s ign i f i can t ,  the "slug" of contaminating b r ine  could be pa r tdd l ly  

removed from the aq Y i ng  spec ia l ly  signed w e l l s .  The exact  

engineering s o l u t i o n  w i l l  depend on the specif  condi t ions a t  the site* 
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Ld 
During d r i l l i n g ,  d r i l l i n g  muds and o ther  f l u i d s  can en ter  t h e  f r e s h  ground- 

water aquifer  i n  zones of " l o s t  c i rcu la t ion"  where the  aqui fe r  is h igh ly  

permeable (gravel zones) and the  pressure  exerted by t h e  column of d r i l l i n g  

mud i s  g rea t e r  than t h e  f l u i d  pressure  i n  t h e  aqui fe r .  

can usually be corrected by varying mud weight and v iscos i ty ,  or u l t ima te ly  

by casing-off t he  problem zone. 

Lost c i r c u l a t i o n  

Aquifer contamination from t h i s  source i s  expected t o  be i n s i g n i f i c a n t  

because the  amount of f l u i d  lost  before  c i r c u l a t i o n  is  rees tab l i shed  w i l l  

be small (a few b a r r e l s  perhaps), and t h e  f l u i d  w i l l  l i k e l y  be freshwater- 

based mud. 

Brine must be i n j e c t e d  i n t o  s a l i n e  sands which are under hydros t a t i c  pres- 

su re  (i.e., formation pressure  i s  equal to  t h e  pressure  produced by a 

column of water of height  equal  t o  t h e  depth of t h e  aqu i f e r  concerned, 

about 0.45 p s i / f t  of depth). If  i n j e c t i o n  pressure  approaches o r  exceeds 

geos ta t ic  pressure ( t h e  weight of t h e  overburden, about 1 pound per f o o t  

of depth), t he  area around t h e  w e l l  bore  and t h e  formation can be f rac tured .  

Vertical f l o w  paths  could be created and b r i n e  could be forced into shal- 

low freshwater aqui fe rs .  

Hydraulic f r a c t u r i n g  is unl ike ly  i n  normal b r i n e  injection opera t ions  be- 

cause i n j e c t i o n  pressures  are maintained w e l l  below f r a c t u r e  pressures  

(about 0.75 p s i / f t  of depth is general ly  considered to  b e  t h e  maximum s a f e  

in jec t ion  pressure).  (Fracture  grad ien ts  of 0.8 t o  0.85 p s i / f t  have been 

reported f o r  i n j e c t i o n  a q u i f e r s  on the  Gulf Coast [Knutson and Boardman, 

19781.) Aquifers of adequate volume f o r  s a f e  containment of t h e  required L.l 
volume of b r ine  d isposa l  are expected to  exist (Table 
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Problems associated wi th  excessive pressures  developed during b r i n e  d i s -  

posal are  unl ikely i n  view of experience i n  br ine disposal  opera t ions  i n  

the region and o the r  areas of c o a s t a l  Louisiana. The Louisiana Department 

of Natural Resources (1978) reported t h a t  a t o t a l  of 11.87 mi l l ion  b a r r e l s  

of brine had been i n j e c t e d  i n t o  s a l i n e  aqui fe rs  a t  two nearby f i e l d s  (Crab 

Lake and L i t t l e  Pecan Lake) ,by 1976. 

I -  

W 

The Gladys McCall f low-test  w e l l  w i l l  

produce a maximum volume of approximately 50 mil l ion ba r re l s .  

pressures w i l l  be regula ted  t o  assure acceptance of the f l u i d s  by the  

The back 

receiving aquifers .  

Brine in jec t ion  w i l l  undoubt ormation pressure i n  the  

receiving formation. Although expected t o  be  loca l ized  

around the w e l l  is stopped, i t  is  possi-  

b l e  that  abandoned w e  o sa l  r e s e r v o i r  have 

leaky, inadequately plugged cas ings  which provide v e r t i c a l  flow pa ths  

formation b r ine  could be  displaced through shallower casing leaks i n t o  

s a l i n e  sands, freshwater aqu i f e r s  o r  even t o  the  surface.  Subsurface 

leaks are  unl ikely t o  be detected.  

near the planned d i sposa l  w e l l s  w i l l  be checked t o  in su re  an adequate 

plug exists b e l  

Abandonment records of a l l  w e l l s  

If brine disposal  a q u i f e r s  are t o t a l l y  confined, they w i l l  permanently 

possible the  pressure co 

u s t  be aware of a& 

y normally pressured 

formations so t ha t  back-flows and blowouts ca 

u 
Brine disposal  experience a t  Crab Lake F ie ld  and L i t t l e  Pecan I s l and  

Field (Louisiana Department of Natural  Resources, 1978) i n d i c a t e s  that the 
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creat ion of permanently pressured d isposa l  reservoi rs  is unl ike ly .  Such 

a poss ib i l i t y  can be avoided by monitoring the  disposal  w e l l s  t o  a s s u r e  

t h a t  the a q u i f e r  volume is  s u f f i c i e n t  t o  rece ive  the  b r i n e  without  exces- 

s i v e  pressure increase .  

5.2.4 Surface Water 

Accidental discharge of geopressure f l u i d s  t o  the  sur face  c o n s t i t u t e s  t he  

major t h rea t  t o  s u r f a c e  w a t e r s  during d r i l l i n g  and t e s t i n g  of t h e  w e l l .  

High temperature and p res su re  of the geppressured resource i n c r e a s e  t h e  

poss ib i l i t y  of acc idents  during t h i s  phase of the  proposed action. 

Blowouts, thermal wellhead and casing cracks,  sca l ing  and clogging 

of in jec t ion  w e l l s ,  leaks, s p i l l s  and human e r r o r s  a l l  could r e s u l t  

i n  accidental  vent ing of produced f l u i d s  t o  t h e  surface where they could 

be introduced i n t o  surrounding sur face  waters by drainage, seepage or 

flooding. 

Dorfman and Deller (1976) list these  impacts from sur face  d i sposa l ,  whe- 

the r  rout ine  or  acc identa l :  

1) Contamination of shallow aqui fe rs  and s o i l s  from leaks or 

flooding; 

des t ruc t ion  of non-salt-tolerant vegetat ion adjacent  t o  w a t e r ;  

i n t e r rup t ion  of animal migration pa t te rns ;  

d i s rupt ion  of food chain and ccologica l  balance in estuarine 

w a t e r s ;  and 

2) 

3) 

41 

5 )  thermal p o l l u t i o n  
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Produced geothermal f l u i d s  range i n  temperature from 15OoC (302'F) to  
V 

26OoC (500°F), while the h ighes t  recorded temperature i n  the  Gulf coast 

region is  273OC (523OF) a t  a depth of S859 m (19,225 f t)  (Dorfman, 1.976)- 

Chemical composition of t h e  produced f l u i d s  v a r i e s  from formation to  

formation, b u t  Sabadell  and Axtmann (1975) repor t  a high probabi l i ty  of 

environmental po l lu t ion  by t r a c e  metals i n  geothermal f lu ids .  

Table 5-5 lists tolerance l e v e l s  suggested by EPA (1976) f o r  se lec ted  

const i tuents  i n  sur face  water. 

tuents f o r  which da ta  are a v a i l a b l e  can be evaluated by comparing sug- 

gested tolerance levels (Table 5-5) with l e v e l s  of cons t i tuents  found i n  

Louisiana geopressured f l u i d s  (Table 5-6). The range of r e l a t i v e  hazard 

i s  calculated by dividing the  observed minimum and maximum concentrat ions 

The range of r e l a t i v e  hazard of const i -  

by the appropr ia te  suggested to le rance  l i m i t  (Schieler ,  1976). This 

gives a number which ind ica t e s  how much, i f  any, a given cons t i tuent ' s  

concentration exceeds maximum allowable concentrations (Table 5-7). 

On the basis of these available data, chloride, TDS, sodium and boron 

are cons t i t uen t s  which appear to  p resen t  the g r e a t e s t  po ten t i a l  hazard 

and thus t h e  g r e a t e s t  p e n t i a 1  adverse impact 

However, unknown hazards from tox ic  ace elements whose concentrat ions 

o sur face  water qua l i ty .  

set may prove 

t o  be f a r  more hazardous 

A l l  species  of f i s h  and o the r  aqua t i c  l i fe  must tolerate a range of dis-  

solved s o l i d s  concentrat ions in orde r  to survive. Estuar ine and marsh 
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Table 5-5. Chemical Composition of Louisiana Geopressured Waters* 
(Range of Concentrations in mg/l) . 

Conp on en t 

Concentration, mg/l 

Minimum Max h u m  

Barium 
Bicarbonate 
Boron 
Calcium 
Chloride 
Magnesium 
Potassium 
Sodium 
Strontium 
Sulfate 
Total Dissolved Solids 

2.2 
960 
56 

1,630 
66,800 

157 
260 

40,000 
280 
134 

113 , 180 

4.1 
1,170 

65 
2,130 

81,200 
187 
320 

50,  000 
500 
214 

133,850 

*Edna Delcmbre No. 1 Well, Vermilion Parish, Louisiana 

Source: Hankins and Karkalits, 1978 

Table 5-6. Range of Relative Hazard of Known Geopressure Fluid 
Constituents. 

Range of Tolerance Level of Range of 
Constituent Concentration Domestic Supply (ppm) Relative Hazard 

TDS 113,180-133,850 500 226-268 
Chloride 66,800-81,200 250 267-325 
Sulfate 134-214 250 0.5-0.9 
Barium 2.2-4.1 1 2.2-4.1 
Boron 56-65 0.750 75-87 
Sodium 40,000-50,000 270 148-185 
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Table 5-7. EPA Suggested Water Qua l t iy  Criteria. 

Constituent Domestic Aquatic 

Alka l in i ty  (CaC03) 20 mg/l 

As 50 vgll 
Ba 1 mgll 
Be 1100 vg/l 
B 750 vg/l 
Cd 10 vg/l 
Chlorides 250 mgll 
C r  50 vg/l 100 vgll 
cu 1 mg/l 0.1 96-hr.LC50* 
Cn 5 vgll 
t o t a l  dissolved gasses 110% s a t u r a t i o n  v a l u e  
Fe 0.3 mg/l 1 m g l l  
Pb 50 v d l  100 Vg/l 
Ha 50 11811 100 vg/l 
Hg 2 vg/1 0.1 vg/l 

Phenol 1 lJg11 
P 0.01 vgll 

h o n i a  0.02 mgll 

1Zi 0.01 96-hr. LCso 
N 10 mg/l 

Se 10 vgll 0.01 96-hr.LC50 
Ag 50 lJd1 0.01 96-hr.LC50 
Sulfa tes  
TDS 
Turbidity ic ' 

a c t i v i t y  po in t  
2 vgll 

a) i nc rease  i n  weekly average no 
g r e a t e r  than 1 C (1.8 F) 

b), d a i l y  c y c l e  not a l t e r e d  i n  anp l i tude  
or frequency, summer maximum no t  

H2S 
Temperature 

exceed e 
Zn 5000 vg/l 96-hr .LC5o 

*LC50 - t h e  c o m e  n of a t ox ican t  which is 
. . organisms t e s t e d  i n  a s p e c i f i e d  time. 

Source: EPA, 1976 
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Ld 
species t o l e r a t e  changes from f r e sh  t o  brackish t o  seawater. Any abrupt  

changes i n  these aspec ts  of e x i s t i n g  water q u a l i t y  r e su l t i ng  from acci- 

dental discharge of geopressured f l u i d s  i n t o  surface waters could e l imina te  

species of animals and p l a n t s  o r  e l iminate  des i rab le  habi ta t .  

l i m i t s  i n  s a l i n i t y  v a r i a t i o n  have been recommended t o  protec t  w i l d l i f e ,  

The following 

vegetation and e x i s t i n g  h a b i t a t  (EPA, 1976): 

Natural S a l i n i t y  (ppt) 

0.0-3.5 

3.5-13.5 

Varfation Permitted (ppt) 

1.0 

2.0 

13.5-35.0 4.0 

Undetected or  acc iden ta l  vent ing of e f f l u e n t s  through sur face  o r  subsur- 

face f a u l t s  could occur f o r  s eve ra l  reasons. 

casing, choice of hydraul ica l ly  unsui table  d isposa l  aqui fe rs  or re in-  

jec t ion  w e l l s  improperly plugged during abandonment coGld allow t h e  f l u i d s  

t o  escape undetected a t  some d is tance  from the  w e l l  s i te  through f a u l t s  

Faulty i n s t a l l a t i o n  of 

or  sand lenses  with sur face  outcrops. Contamination of s o i l s ,  reduct ion 

of water q u a l i t y  and consequent t h r e a t s  t o  terrestrial and aquat ic  b i o t a  

could resu l t .  

5.2.5 Wildl i fe  and Vegetation 

Accidents induced from blowouts, cracks i n  the  w e l l  head or pipes,  human 

er ror  or  na tu ra l  hazards (.€.e., hurricanes,  f loods,  subsidence, f a u l t  re- 

activation) could cause release of toxicants  i n t o  the  environment. The 

range and ser iousness  of t h e  r e su l t i ng  impacts are dependent on t he  type,  

composition, quan t i ty  and length of exposure of the  b io log ica l ly  degrading 
bj 
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material released and various environmental factors such as wind speed and 

direction, light conditions, temperature and atmospheric moisture. 

Of the possible accidents, a blowout will probably have the greatest im- 

pact on the surrounding vegetation and wildlife. The constituents of geo- 

pressured effluents and their concentration will determine their toxicity. 

Some of the expected constituents in geopressured brines are listed in 

Table 5-8. 

standards are shown and those substances considered to be hazardous are 

Comparison of concentrations in brine and acceptable 

marked with an "X". 

Sodium, potassium, calcium and magnesium are necessary nutrients for 

plants. All but calcium may be detrimental at their brine concentration, 

but will not be harmful once diluted by surrounding waters. 

Chloride ion is the single most prevalent ion in brine. 

tected by animals at low levels. 

solids levels in the area 

atory demands of flora and fauna. 

harmful than slow changes. 

hardest to adapt to changes. 

It can be de- 

Any increase in chloride or dissolved 

st be compen ed for by increased respir- 

Sudden changes in ion ratios are more 

Larvae and weniles of a species find it 

It is likely that dilution would mitigate 

in the flooded marsh areas. Bottom c nities and rooted 

fractions in the vegetation would have the greatest disturbance. 

flooded soils with 

ence of the salinity problem. 

would kill Spartina patens ost abundant marsh plant (Palmisano, 

1970). 

igh exchange capacities would'extend the persist- 

An elevation of salinity values over 39 ppt 

W 
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Table 5-8. Constituents in Geopressured Brines of Environmental 
Concern (ppm) . 

Acceptable 
Standard 1 Maximum 1 Hazard Components Minimum 

(XI 
C 

X 
X 
X 

X 

X 

X 
X 
X 
x 
X 
X 
X 
X 
X 
X 

X 

X 

Arsenic 
Barium 
Bicarbonate 
Boron 
Bromine 
Ca dmi um 
Calcium 
Chloride 
Chromium 
Copper 
Density (gjml) 
Hardness (CaCog) 

Iron 
Lead 
Lithium 
Magnesium 
Mercury 
PH 
Potassium 
Silicates 
Sodium 
Strontium 
Solids, Dissolved 
Specific Conductance 
Sulfate 
Turbidity( JTU) 
Zinc 

Total 

10.05 
2.2 

970 

14 

1,630 
66,800 

562 

0.27 

< .002 
.OlO 

1.0700 
69 80 

4.9 
c0.2 
22 

157 
40.2 
5.92 

260 
54 

40,000 
280 

113,180 
141,000 

134 
11 
0. lo3 
1. Oa3 
.13 

3.14 
923 

(0.05 . l2 
4.1 2007 167 1170 
659 6 
213L 
0.57 

2130 
81,200 

9 .005 

30OO1O 
7 .009 

.038 .0018-7.5 
1.0721 

5960 
7 .  28.7 1.07 

182 0 I 111 
40.2 .0052-560 

187 247 
. .  

7 

toxic-no level s ec. 

<o. 2 
6.5-8.5 6.98 

7 320 
61 

50 , 000 
1 -50 
18 

214 l,ooolo 

2 , 000 
500 2006 

133,850 
173 , 000 

70 a 

l5 3 2.03, 
.009-0.4' 

7 .29= 
.002 

953 

range of constituent when found by Hankins and Karkalits, 1978. 
Wilson, et al, 1977. 
Karkalits and Hankins, ,1978. 
CSGPC, 1970. 
Agricultural Use Criteria, EPA, 1978. Toxicity to crops at 5. 
EPA, 1976, for domestic supply. 
Gustavson, et al, 1978. 
Thompson and Kats, 1377. 
EPA, 1976, for marine organisms, .004 for cladoceran fishes in soft water: 

7 
8 

lo Gustavson, et al, 1978, limit of livestock watering. 
l1 Treshow, 1970. 
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Increased hardness due t o  geopressured w e l l  e f f l u e n t s ,  while exceeding 

drinking water s tandards,  may a c t u a l l y  be b e n e f i c i a l  s ince  calcium and 

magnesium are necessary n u t r i e n t s  f o r  p l an t s  and increased hardness 

U 

r a i se s  the  tolerance l e v e l  of p l a n t s  and animals t o  t o x i c  heavy m e t a l s .  

Heavy metals are commonly found i n  geopressured waters i n  s i g n i f i c a n t  

concentrations (Wilson e t  a l ,  1977; Hankins and Rarka l i t s ,  1978; Mayer 

and €Io, 1977). 

barium, strontium, cadmium, lead  and bromine. 

Those p a r t i c u l a r l y  noted were zinc,  boron, l i thium, iron, 

Zinc may be a pol lu t ion  problem i n  the br ine  e f f l u e n t  (Table 5-8 ) .  

It w a s  found t o  be  tox ic  t o  P a c i f i c  oys t e r  l a rvae  a t  0.2 ppm even for 

a short  period (Brere et al, 1973) and to be harmful t o  f r e s h  w a t e r  

f i s h  f ry ,  e spec ia l ly  cladoceran f in s o f t  waters a t  l e v e l s  of .0004 ppm 

(EPA, 1976). 

The l e v e l s  of z inc  i n  so luble  and exchangeable forms and its availab- 

i l i t y  t o  marsh p l a n t  uptake w i l l  increase  a t  a reduced pH and increased 

oxidation-reduction co t ions (Gambrel1 et  al.,1977a, 1977b). It would 

armful at t h e  low pH l e v e l s  of brine.  A secondary e f f e c t  of 

zinc contamination is t o  cause a shortage of manganese uptake which lowers 

productivity (Treshow, 1970). 

Boron levels are very high i n  geopressured br ines .  While some animals, 

especial ly  minnows,’are t o l e r a n t  of high levels of boron, p l a n t s  are sen- 

s i t i v e  and concentrate  it i n - t h e i r  leaves. T e r r e s t r i a l  p l a n t s  exposed t o  

boron o r  bora te  w i l l  show t h e  g r e a t e s t  dec l ine ,  showing i n h i b i t i o n  of flower- 

ing ,ch loros is  andlowered p l a n t  production (Weres et al ,  1977; Treshow, Cgd 
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L d  
1970) 

Fireman, 1960) but  w i l l  probably be associated with low pH brines .  

These e f f e c t s  a r e  mitigated under a l k a l i n e  conditions (Biggar and 

Lithium, s imi la r ly ,  causes chlorosis ,  burning and impaired growth a t  the  

leve ls  present i n  br ine .  

bromine may a l s o  be i n  excess of t o l e rab le  limits t o  fauna and t e r r e s t r i a l  

and aquatic f lora .  

oxygen conditions such as those present i n  the  impounded marsh surrounding 

the well site. 

Iron,  barium, strontium, cadmium, lead and 

Their  uptake w i l l  probably be g rea t e s t  under reduced 

In summary, heavy m e t a l  ava i lab i l i ty  w i l l  depend on Ek, pH and c o n s t i t -  

uents of the s o i l .  The low pH i n  the  b r i n e  could make i n i t i a l  a v a i l a b i l i t y  

high, while the  low pH of s o i l s  i n  the marsh w i l l  allow complexing with 

clays tha t  w i l l  cause these  metals t o  p e r s i s t  f o r  a long t i m e .  

HzS gas h2s been l?eas=rred near  a geopressured si te blowout a t  

levels tox ic  o r  harmful t o  p lan ts  (Coastal S t a t e s  Gas Producing Co., 

1970). This w i l l  probably be  a very loca l ized  phenomenon. 

Bicarbonates may cause some decl ine i n  terrestrial vegetat ion,  bu t  t h e i r  

ind i rec t  e f f e c t  in t h e  s l i g h t l y  ac id i c  b r ine  waters would be a release of 

CO which may have adverse e f f e c t s  on l o c a l  aquat ic  fauna. 2 

S i l i c a t e s  may cause t u r b i d i t y  at  over 50 ppm. 

i n  the  area may reduce concentrations by using t h e  silicate to  form t h e i r  

However, diatoms as noted 

frustules.  
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Geopressure f l u i d s  may range i n  temperature up t o  149OC (300OF). 

discharge, with its high s a l t  content ,  is toxic  

communities. Although l i t t l e  information regarding l e t h a l  temperatures 

Brine 

most marsh vegeta t ive  

f o r  terrestrial marsh p l a n t s  is ava i l ab le ,  syne rg i s t i c  e f f e c t s  of temper- 

a tu re  and s a l i n i t y  are probable (Gustavson et al.,1978). I n  addi t ion  

t o  fmmediate death of vege ta t ion  i n  the near v i c i n i t y  of t h e  discharge,  

long-term effects may inc lude  a r a t h e r  permanent change i n  t h e  p lan t  

community toward more t o l e r a n t  spec ie s  and a decrease i n  p l a n t  d i v e r s i t y  

(Gustavson et  a1.,'1978). 

Impacts  on aqua t i c  p l an t s  may a l s o  be  severe.  Temperature i s  evident ly  

a primary f a c t o r  i n  the seasonal  d i s t r i b u t i o n  of Texas ben th ic  marine 

algae (Edwards,l369), and Thorhaug (1976) found temperature t o  be an 

important f a c t o r  i n  the  g r  rass comunity.  

Thus, discharge of heated b r i n e  w a t e r s  co i ous  to  a q u a t i c  

p lan ts ,  such as wigeon g r a s s  (Ruppia *pt the site. Although 

temperature to le rances  of marsh p l a n t  communities are not  known, it is 

reasonable to  assume that such communities are not  aaapted to t h e  thermal 

l e v e l s  inherent  i n  b r i n e  e f f l u e n t ,  and se r ious  m o r t a l i t i e s  would be  I 

l ike ly .  

In  conclusion, t he re  are many cons t i t uen t s  i n  geopressured b r i n e s  of bio- 

l og ica l  concern. T o x i c i t i e s  are compounded by high s a l t  concentrations,  

the impounded area, 

of meters could a f f e c t  F i r s t  Lake, Second LakG and Hog Bayou, which 

eveutually d r a i n  i n t o  the Gulf of Mexico and connect to  comercial f i s h  

nursery areas. 
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Fauna siirviving the  spray w i l l  avoid areas where vegetation has  been 

damaged. Fish k i l l s  may occur downstream i n  freeflowing areas. Contamin- 

a t ion  of c a t t l e  grazing land would take  them out  of production. 

should be taken t o  discourage w i l d l i f e  use of contaminated areas. 

the study area is  brackish t o  

be b e t t e r  adapted than a f r e s h  marsh t o  a b r ine  s p i l k a n d  some t o l e r a n t  

species would probably su rv ive  a blowout. 

t i m e  of a blowout could determine whether t h e  spray d r i f t e d  north and could 

Measures 

Since 
- i  + 

i n t enzed ia t e  marsh, t he  species  present W i l l  

The d i r e c t i o n  of winds a t  t h e  

be containeq o r  d r i f t e d  south  t o  spread t o  Hog Bayou and e s tua r ine  a reas .  

It i s  possible  t h a t  a blowout may occur w h i l e  d r i l l i n g  through an o i l  or 

gas formation. I n  such a case o i l  or gas could f a l l  on surrounding areas 

and may cause l o c a l  damage and fires. The seriousness of such a s p i l l  

would depend on t h e  type of hydrocarbon, t he  dosage received, t he  physio- 

graphy of t h e  area, weather condi t ions  a t  t h e  t i m e  of t he  s p i l l ,  t h e  season 

of t he  year, previous exposure of t h e  area t o  o i l  o r  o ther  pollutants,and 

the  type of cleanup treatment implemented (Straughan, 1972). 

Damage t o  f l o r a  would b e  most severe  when t h e  leaves w e r e  coated with 

o i l ,  which would probably r e s u l t  i n  death of the  p lan t  (Baker, 1971). 

Perennial p l a n t s  with underground s to rage  s t r u c t u r e s  w i l l  be  most l i k e l y  

t o  survive, and marsh f l o r a  i n  standing w a t e r  w i l l  have a g 

grow back from rhizomes. 

may not repopulate t h e  area immediately a f t e r  t he  s p i l l .  

o i l i n g s  may increase  mor t a l i  f p l a n t s  and even animals, e spec ia l ly  

i n  aquat ic  systems (Cowell, 1971). Greatest  damage t o  p l a n t s  would occur 

during reproductive seasons; t h e  t i m e  of year  least damaging would be 

winter . 

However, annuals on s p o i l  banks and roadsides 
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Hydrocarbons may migrate down i n t o  t h e  s o i l  (Dietz, 1973) and p e r s i s t  t h e r e  

for  years (Blwner  and Sass, 1972; Whelan e t  a l ,  1976) s ince  t h e  oxygen re- 

quired f o r  t h e i r  microbial  degradation (Zobell, 1973) may be limited.  

o i l  sheen on t h e  sediment and l e a f  su r faces  may reduce oxygen d i f f u s i o n  i n t o  

the s o i l  and lower vegetat ion product iv i ty  even though death does not  Occur 

An 

(Gebhart, 1973). 

d ra s t i c  reductions i n  aqua t i c  animal l i f e  and may cause a s h i f t  i n  spec ie s  

composition toward t o l e r a n t  members with less divers i ty .  

Oxygen depr iva t ion  and hydrocarbon t o x i c i t y  may cause 

The marsh communicy can be expected t o  recover from a s p i l l  of hydro- 

carbons wi th in  a r e l a t i v e l y  s h o r t  period o f  t i m e  e i t h e r n a t u r a l l y  or as 

a r e s u l t  of burning. 

growing season, so Spar t ina  p a t e n s  marshes surrounding t h e  test s i te  

would probably r e t u r n  even if leaves  w e r e  damaged. 

Perennia ls  would probably re turn  wi th in  t h e  next  

Annuals would be slower t o  repopulate t h e  area and tree and shrub ve- 

getat ion along levees or roadsides would be slow t o  r ees t ab l i sh .  

a blowout would 

S ince  

nd would be 

n s  in t h i s  area ods when b i r d  PO 



Natural hazards such as f loods ,  hur r icanes  and leaks or breaks i n  the 

levee around t h e  impounded marsh could cause washover of o i l s ,  d r i l l i n g  

muds and metal shavings from t h e  sump area i n t o  surrounding waters. If 

such a washover occurred a f t e r  a b r i n e  o r  o i l  s p i l l ,  po l lu t an t s  could be 

spread t o  marshes t o  t h e  east, w e s t  and south. 

events would involve rap id  d i l u t i o n  of po l lu t an t s  and only a minor damage 

It is l i k e l y  t h a t  such 

would occur t o  the  widespread area involved. 

F i r e s  might occur i n  the area of t h e  w e l l  site, bu t  would l i k e l y  be 

quickly stopped by surrounding standing water. 

bank vegetation could occur. 

rounding environment as a r e s u l t  of w e l l  d r i l l i n g  or operation. 

Some damage to spoil 

No major f i r e s  could start i n  the  sur- 
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A i r  Qua l i ty  

By standards of normal o i l  f i e l d  operation, extraordinary precaut ions 

w i l l  be taken i n  the  proposed ac t ion  t o  prevent blowout,of t h e  test 

well. 

the  high pressures  an t ic ipa ted  i n  the  geopressured zone. 

ta t ion  e x i s t s  on blowout occurrences a t  var ious geothermal f i e l d s  (ERDA, 

Y e t  the  p o s s i b i l i t y  of a blowout should be c Wered i n  view of 

Some documen- 

1976). - I  

Very l i t t l e  a i r  q u a l i t y  impact da t a  asla r e s u l t  of blowout are avail- 

able  i n  t h e  l i t e r a t u r e .  

from the blowout of Edna Delcambre 84 gas w e l l  i n  t h e  Tigre  Lagoon area in 

Louisiana (ERDA, 1976). The 6lowout took place on July 13, 1971, and, 

resulted from nggligence during workover as rams werk changed on t h e  

blowout preventers.  

blajout  (July 13, 1971) was betveen 4081 to 4233 n (13,380 t o  13,880 ft), 

with th ree  t o  fou r  thousand pounds flowing pressure. 

Some preliminary information may be i n fe r r ed  

Uepth2of the  producing i n t e r v a l  a t  - the  time o f t h e  

u r s  after blowout an  

10 days.- Discharge. 

continued f o r  approximately t h r e e  months u n t i l  t h e  w e l l  w a s  made inact ive.  

r e s u l t  of t h e  oxidation from H2S t o  SOp from the  experience gained by 
. 1  : q  

Edna Delcambre 54 w e l l  (ERDA, 1976). 
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The computation of SO2 is based on the following assumptions: 
\ 

A. Emission he ight  is assumed t o  be about 31 m (100 f t ) .  

is based on da ta  t h a t  during both the  f i r s t  and second blowout 

of Edna Delcambre 84 w e l l ,  s a l i n e  formation f l u i d  was blown 

about 31 m (100 f t )  v e r t i c a l l y  i n t o  the  air .  

Emission rate of H2S is assumed t o  be about 6.8 Kg/hr. 

is based on a Union O i l  Co. w e l l  t e s t i n g ,  which produced a 

t o t a l  flow of 22,500 Kg/hr., of which 3% w a s  noncondensable 

gases. Ninety-nine percent of t h i s  was C02. I f  the  remaining 

percent is assumed t o  be e n t i r e l y  H2S, t he  t o t a l  emissions of 

H2S would equal  6,8 Kg/hr. 

This 

8. This 

C. Atmospheric s t a b i l i t y  is assumed t o  be F, t he  moderately 

s t a b l e  condi t ion commonly used as t h e  air  pol lu t ion  computation 

f o r  s a f e t y  analysis .  

Wind speed during s t a b i l i t y  F, which occurs about 142 per  year 

i n  the study area, is 1.7 m / s .  This is given i n  Section 2.6.2. 

Blowout w i l l  r e s u l t  i n  the  burning of t h e  gas, which i n  tu rn  

w i l l  r e s u l t  i n  oxidat ion of t he  H2S t o  SOg. 

showed t h a t  620 grams of H2S would produce 1136 grams of SO2. 

D. 

E. 

Available da t a  

On the  bas i s  of t he  preceding information, the  maximum concentration 

of SO2 may be computed from standard EPA techniques t o  be about 192 pg/m , 
which is below na t iona l  ambient a i r  qua l i t y  standards of maximum 24 hour 

3 concentration of 365 pg/m . The dis tance  of this m a x i m u m  concentrat’ion 

is expected to be about 1.6 km (1 mi) downwind from the  blowout well. 

Although the  concentration of SO2 is below a i r  qua l i t y  standards,  because 

of t he  unusual odor of H2S, t he  area wi th in  a 3.2 km (2 m i )  radius  of 

the blowout w e l l  (such as campsites, i f  any) should be advised t o  evacuate. 

3 
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L/ In  summary, the impacts of t he  proposed act ion on a i r  qua l i t y  are ins igni -  

f icant  during cons t ruc t ion  and operation. Howev should blowout occur, 

important po l lu t an t s  w i l l  be SO2 and H2S. 

SO2 is estimated to  be below na t iona l  ambient a i r  q 

A t  present there  is 

9.' 
The maximum concentration of 

na t iona l  ambient standard f o r  H2S. However, be- 

cause the "rot ten egg" odor of H2S can be detected a t  l eve l s  of 30 ppb; 

estimated H2S concentrat ions of 80 ppb as a r e s u l t  t5f a blowout w i l l  be 

a nuisance. The d i s t ance  of t h i s  maximum concentration i s  emected  t o  

be about 1.6 km ( 1  m i )  downwind from the blowout well. No adverse ef-  

fec t  on a i r  q u a l i t y  i s  an t i c ipa t ed  even under conservative es t imates  dur- 

ing s t ab le  atmospheric condi t ions.  The e f f e c t  of inversion l aye r  is  

also small, because t h e  minimum height  of t h a t  l ayer  i s  about 390 m 

(1280 f t )  above ground (Section 2 .6 .2 ) .  

5 .2 .9  Recreational,  Archaeological and His tor ica l  S i t e s  

No adverse e f f e c t s  are expected i n  any known designated r ec rea t iona l  

area; although hunting and f i sh ing  a c t i v i t i e s  w i l l  be adversely af- 

fected by a blowout accident .  

Accidental discharge of geopressured f l u i d s  w i l l  not a f f e c t  any pre-  

h i s t o r i c  c u l t u r a l  materials. 

the  radius of a p o t e n t i a l  blowout, 

accidental  release o f  t o x i c  chemicals i n t o  the  atmosphere. 

No h i s t o r i c  s t ruc tu res  are loca ted  within 

No adverse e f f e c t  is expected f r o m  

5.2.10 Federal,  S t a t e ,  Regional and Local Land Use Programs 

There should be no adverse impact on any Federal, s t a t e ,  reg iona l  or 

loca l  land use programs i n  t h e  study area, 
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5.2.11 Noise 

The loudest noise l e v e l  produced during dr i l l ing ,  again with the exception 

of an explosion, is the venting of the w e l l  i n  an unmuffled condition. 

These e f f ec t s  are discussed i n  Section 2.2.11, and are not expected to 

be harmful. An explosion during dr i l l ing  should have no serious effects 

on receptors other than those a t  the dr i l l ing  site, 
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CHAPTER SIX - COORDINATION WITH FEDERAL, STATE, REGIONAL, AND LOCAL AGENCIES 

6.1 Programs and Permits 

Programs, regulat ions,  gui 

geopressured a c t i v i t i e s  by s e v e r a l  Federal, 

agencies. 

requirements fo sured explorat ion 

and development ‘(Harrell  e t  al., 

aye been developed f o r  

te, regional and local 

u 

Some- of these agencies also 

A list of agencies contacted a t  a l l  l e v e l s  o ernbent ’appears i n  

Appendix C. An a s t e r i c k  sponded. 

Federal agencies which have programs, r u l e s  o r  permit requirements 

concerning geopressured activit ies o r  any o ther  a c t i v i t i e s  r e l a t ed  t o  t h i s  

resource exploration and development a r e  iden t i f i ed  i n  Table 6-1. 

Federal l e g i s l a t i o n  concerning p a r t i c u l a r  valuable  resources‘ is i d e n t i f i e d  

Major 

i n  Table 6-2. 

6.1.2 S t a t e  

S ta t e  agencies which have programs, ru l e s ,  guidel ines  or 
- 2  

concerning geopressured activit ies o r  any o the r  a c t i v i t i e s ’  ?elated to t h i s  

ubmitted f o r  

the  d r i l l i n g  and production of geothermal resources appear i n  Table 6-4. 

w c 
J 
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Table 6-1.- Matrix of Federal Action on Geopressured Well Testing Activities and 
Related Oil Activities. 

./ 
X 

J. X 

X 

Lnvlr-ntal ? r o t e c t i a  
A ~ * K Y  ./ 

Federal Energy Regulatory 
Cean(..lm 

U.S. 6eologic.l survey */ 
Interetete Caaarce 
cami..ion 

U.S. C0e.t Guard */ a /  

U.S. ?ieh & Wild l i fe  Service 
(Dept. of the In te r ior )  f 

Wetar Resourem Council 

Departanat of b e r 8 y  

4. X 

X 

f* 

' x  

' '* x 

X / 

1f 

16 USCA p. 460, 1: 16 USCA p. 460 1-4 

33 USCA See. 408 (1960)s 33 USU See. 404 fl960); rucC eee 
404-33 USCS: See. 1344 (Supp 1976) 
CaeeCal Zone &ne8ement Act (1972) ?.L. W. 92-563, 86 Stat. 
12SOe b U.8.C. pp. 
15 USCA pa 1501 e t  0.q. 

WCA SW. 402 (1976) 42 USCA S*C. 

1431 e t  Wq.8 15 USCA pp. 311, 330.1 

1857, 1858, 3521 et I.4. 
4901 et eeq.: 21 USCA p. 346.: 33 USCA pp. 1251 e t  ecq.; 1401t 

USC p. 135 e t  eeq.; 16 USW pp. 791-025r: 49 USCA pp. 1671-1684: 
IS USCA p. 717 et ecq. 

43 USCA P- 1334, 

49 USCA p. I e t  eeq.: 49 USCA p. 302 e t  ~ q . 8  49 USCA pa 601 
e t  eeq.: 49 USCA p. lo01 .I mq. 

1337: 43 WCA P. 31 OC e.9.1 30 U%A P. 351 Qt . 

33 USCA P. 1221: 46 USCA p. 526: 33 USCA Pa 14d: 33 USCA 
P. 1002: 14 Usu p. 81 Begat 14 P. 1 0 C  a.9. 

16 USCA pp. 742e-74Zk; 16 USCA p. 1361 e t  seq. 

42 USCA p. 1962 e t  mq.8 led. Mon-Luelerr Energy nee. b De.. Act, 
1974, See. 13 

X 42 USCA p. 5812 e t  reg.: 42 USCA p. 2011 e t  mq.: led. Non-Lucleer 
Ener8y h a .  b Dev. Act, 1974, See. 13: 30 USCA pp. 661-668 

Addriroty council m nirtorie 
?reeervetlon x \ * /  1.9.. 1970 

16 USCA 461-67; USCA 4 7 M 7 h  ae emended, 1973: 42 USCA 4321 et 

6 

N 
exeeutiw orders I 

?loodplein W r u p w n t  executive Order 11988. my 24, 1977 

?rotaction of Wetlendr Cxecutiw Order 11990. Hay 24, 1977 
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Major Federal Legislation Pertaining to Valuable Resources. 

Federal Legislation ' 

. . . .  Federal ution Control 
Act 

. . . . . . .  Clean A 
. . . . .  Endangered Species Act 

Floodplains and Erosion Hazard Areas . Flood Insurance Act 
Barrier Island 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 Conservation 
Fund Act 

eas of Unique Cultural Significance. National Historic Preservation Act 

nerals . . . . . . . . . . . . . . .  Mineral Leasing Act 
Prime Agricultural Lands . . . . . . .  Homestead Act 
orests. . . . . . . . . . . . . . . .  National Forest nagement Act 

Living Marine Resources. . . . . . . .  Fisheries Conservation and Manage- 
ment Act;' Marine Mamma 
Act 

. Federal Consistency Provisions of 
tal Zone Management Act 

302 Rural Development Act 

ning Federal programs, rules and 
regulations pertaining tb geothermal and goepressured resources, 
see Department of Energy (DOE), 1978. 

Source: Federal Register, 1978a, 1978b; Mangum, 1978. 



Table 6-3. Matrix of State Actions of Geopressured Well Testing Activities and Related O i l  Activities. 

0.partm.nt of  Yild l i fa  and 
Haherica 

I 

L. Dept. of  Trmwporcatiaa 
.nd DHa1opmc 

L.. Dept. of Hmalth and Human 
mewurcar 

0 . p ~ .  of Urban b C o u n i t y  
AllaIra ' 

I 

rx 

*I 

*I 

.I I 

I I 

4 eh. 8 of ~ i t h  16. L.R.S. 1950. L.R.I. 
5611841-5611849 Titlm 41. p. 12640 - 
Adminlaterm rlldlitm r e f u p e ,  end proarm of 
rewatch on d l d l l f e  

k a t .  B i l l  930. Aec 361. July 14, 1918. 
submittad t o  th ~ecrecary or ban= for i te 
approval. 

L.a.A. - 48;344 

r. 

4 L.R.I. 4111601-1603 aa -ded by Act 378 Of 
1914 L. mtandarda for cu l tu ra l  rawurea 
mumyin6 Ia In d ra f t  form. 

L.R.S. 40:2204(A) Tit10 40 Sac. 2201 et S-., 
Act 259 of 1964 

4 Lacut lve  Order 60 A-95 Reviw 

ch 
I * 
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, 
Table 6-4. Forms that must be Submitted in the State of Louisiana for the 

Drilling and Production of Geopressured Resources. 

Description 

&pt. of Natural Conservation GR-10 Applications for permits to drill 
Eesource (District Office) wells for geothermal development 

below’the fresh water sands 

H n GR-4 Applications for permits to repair 
or workovers 

n V I  wB4R Well History & Work Resume Report 

n District Manager GR-Operator’s Monthly Production 
original to Office Monthly Rept. 
of Conservation 
Baton Rouge 

s8 District Manager GR-4 and Directional drilling 
Office of WH-GR 
Conservation 

GR-10-8 Change of Operator 
for Amended 
Permit to 
drill for 

er (Application 
88 

Conservation 

Geothermal 
Resources) 

GR-SPD Well off production or no longer in 
use as a service vell 

*l n 

n ntentipn to plug any well or vells 
Work Permit 
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6.1.3 Regional and Local 
4 

The Cameron Pa r i sh  Pol ice  Jury i s  t h e  only regional  and l o c a l  government 

body with executive and l e g i s l a t i v e  power, 

and contacted p r i o r  t o  t h e  commencement of t h e  proposed ac t ion .  

This agency should be n o t i f i e d  

The Parish is e l i g i b l e  f o r  flood insurance under the  National F lo  

Insurance A c t  of 1968, as amended, and t h e  Flood Disaster  P ro tec t ion  A c t  

of 1973 as amended, thus having ordinances providing land use and 

control  measures which comply w i t h  t h e  above Federal programs (Emmer, 1977). 

6.2 Land U s e  Plans 

Agencies a t  t h e  Federal, state, r eg iona l  and l o c a l  levels of government 

were contacted by let ter (May 8, 1979) and asked t o  iden t i fy  any c o n f l i c t s  

between t h e  proposed ac t ion  and any of t h e i r  ac t ive ,  e x i s t i n g  or proposed 

plans. 

t h a t  rep l ied  are i d e n t i f i e d  by an as t e r i ck .  

The list of agencies contacted appears i n  Appendix C, Agencies 

6.2.1 Federal  

The only known Federal programs near  t h e  Gladys McCall w e l l  s i te  are 

w i l d l i f e  management areas (Figure 2-8). None of the Federal agencies 

contacted who rep l i ed  have any c o n f l i c t s  with the  proposed ac t ion .  

other  agencies contacted who have not  r ep l i ed  are assumed t o  have no 

conf l i c t s  between t h e  proposed a c t i o n  and t h e i r  plans. 

A l l  

6.2.2 S t a t e  

All state agencies contac-ed regarding c o n f l i c t s  of t h e i r  p l ans  with t h e  

proposed a c t i o n  are l i s t e d  i n  Appendix C. Those t h a t  responded d i d  n o t  



find any c o n f l i c t s ,  o the r  than t h a t  t h e  proposed ac t ion  w l l l  have to  

comply with t h e i r  guidexines,  rules and permit requirements. 

'u 

6.2.3 Regional 

The Imperial Calcasieu Regional Planning and Development Commission (ICRPDC, 

1975) shows t he  f u t u r e  land use of the  area through 1990 to be non-forested 

6-7 

wetland. There are no o t h e r  known land use plans fo r  the area. 

6.2.4 Local 

Although the re  is no l o c a l  or Parish planning agency adopted o r  f u t u r e  

land use plan,  t he  Pa r i sh  i s  e l i g i b l e  f o r  the National Flood Insurance 

Program (Emmer, 19771, an i n d i r e c t  form of land use COntr61. 
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CHAPTER SEVEN - ALTERNATIVES 

7.1 Delay 

CJ 
This project is d igned t o  d r i l l  a w e l l  i n t o  a geopressure reservoir  t o  

evaluate the  r e se rvo i r  p o t e n t i a l  over a sustained period of flow testing. 

Several previous w e l l  tests i n  Louisiana w e r e  i n  abandoned o i l  and gas wells,  

and although they provided important da ta ,  they were not i n  the  optimum 

location t o  test geopressured r e se rvo i r  economics. The delay of t h i s  

project w i l l  restrict the  a v a i l a b i l i t y  of geopressured reservoi r  data on 

geopressure explorat ion techniques and w i l l  severely restrict the amount 

of information ava i l ab le  on the  geopressured resource. 

7.2 ’ No Build 

The No Build a l t e r n a t i v e  is n o t  cons is ten t  with Congressional mandate 

as directed by the Geothermal Energy Research, Development and Demon- 

s t r a t ion  A c t  of 1974 (U.S. Congress, 1975) .  This a c t  d i r e c t s  t he  

Federal Government t o  encourage and assist p r i v a t e  indus t ry  i n  the  

development and demonstration 

from geothermal resources  an environmentally sound manner. This assis- 

tance is t o  include resou 

pr  o j  e c ts . 

prac t i cab le  means of producing energy . 

7.3 Alternative Approac 

The DOE, through t i n g  alternative 

s h a l  da ta  on the  

7- 1 
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published and unpublished r epor t s  or data. A second method is t o  re- 

d r i l l  o i l  w e l l s  a f t e r  they have been abandoned and ' the  r i g s  are moved 

from the location. 

data i n  a form which i s  required t o  evaluate t h e  resource. 

Hankins et  al. (1977), Wilson et  al. (1977) and Rarka l i t s  and Hankins (1978) 

provide some basic data ,  b u t  not i n  s u f f i c i e n t  quant i ty  o r  $n t h e  optimum 

location f o r  f u t u r e  development of t he  resource. Redr i l l ing  of abandoned 

o i l  or  gas w e l l s  is economical, b u t  t h e  w e l l s  do not  alwqys occur in 

optimum resources areas. It becomes a decis ion,  then, of whether to  

The l i t e r a t u r e  search has  not  provided t h e  necessary 

Schmidt (19731, 

expend l imi ted  funds f o r  p ro jec t s  which may never be developed because 

oT physical, c u l t u r a l ,  o r  economic cons t ra in t .  

7.4 Alternative S i t e s  

cd 

. 

As par t  of t h e  Geopressured Geothermal Energy Subprogram, DOE conducted a 

reservior assessment program i n  order t o  determine the  ex ten t  of the geo- 

pressured resource and t o  i d e n t i f y  s p e c i f i c  areas with high po ten t i a l  

fo r  successfully t e s t i n g  and developing the  resource. 

ident i f ied  as geopressure fairways i n  Texas and prime prospects i n  Louisiana, 

are characterized by thick,  geopressured sandstones with subsurface tern- 

peratures i n  excess of 150°C (300'F). 

These areas, 

Prime prospects or  f a i  

i n  Louisiana and Texas w e r e  i d e n t i f i e d  as p a r t  of the r e se rvo i r  assessment 

program and were p r i o r i t i z e d  based on technical  and environmental criteria. 

This p r i o r i t i z a t i o n  scheme provides a r e l a t i v e  ordering of t he  areas, i.e., 

it indica tes  t h a t  one prime prospect o r  fairway is preferable t o  another. 

s for t h e  Frio,  Wilcox, and Tuscaloosa Formations 
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The rank assigned often reflects the lack of complete and/or comparable 

information for all sites. A low ranking does not exclude a prospect from 

further design well activities but rather indicates that the activities will 

be conducted later in the program after additional information has been 

obtained. 

During the evaluation process, eighteen sites in Louisiana and Texas were 

identified and ranked according to technical issues (e.g., sand thickness, 

permeability, and salinity) and environmental issues-(e.g., presence of 

floodplains, wetlands, prime farmlands, or endangered species). The Gladys 

McCal1 well site ranked high on technical issues, however, several environ- 

mental concerns, such as impacts on wetlands and aquatic ecosystems 

and potential effects of storm surges, caused the prospect to receive a 

low environmental ranking. 

reduces the impacts to an acceptable level and therefore the proposed 

site was selected. The Sweet Lake No. 1 well in Cameron Parish, Louisiana 

was rated highest and drilling and testing activities are currently under- 

way (DOE, 1980). Selection of the exact location of the well site within 

the prime prospect is limited by technical factors (e.g., location relative 

to the geologic structure and 

(as described in this environmental assessment), and lease availability. 

Locating the project on an existing well site 

iment depocenters) , environmental factors 

The proposed well site is located in an area that has high potential for 

obtaining the desired programmatic information while at the same time 

restricting impacts t n environmentally acceptable level by utilizing 

an existing well site. 
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Appendices 

APPENDIX A 

ENVIRONMENTAL MONITORING PLAN: 
DOE GLADYS McCALL GEOPRESSURE TEST WELL 

INTRODUCTION 

A DOE contractor w i l l  manage environmental baseline and monitoring s tudies  fo r  

geopressure t e s t  w e l l  a c t i v i t i e s  a t  a s i te  adjacent t o  Gladys McCall No. 1 i n  

southeastern Cameron Parish, Louisiana. The d r i l l i n g  and tes t ing operations 

associated with the  Gladys H c C a l l  geopressure test w e l l  w i l l  be conducted within 

the scope of t h i s  environmental assessment. 

ENVIRONMENTAL BASELINE AND MONITORING STUDIES 

The purpose of co l l e  

of selected physical, chemical, and biological-conditions against which later 

environmental monitoring data can be compared. 

basis  for  determining the net  environmental change a t t r ibu tab le  t o  test w e l l  

operations a t  any subsequent t i m e .  

ing environmental basel ine data is  t o  provide a description 

This comparison w i l l  provide a 

The following data  s h a l l  be col lected to  es tab l i sh  the baseline of ambient 

conditions prior to  fluid production: . 

qual i ty  conditions 
1 charac te r i s t ics  

u a l i t y  conditions 

groundwater levels and water movement 

Subsi 

subsidence h is tory  
level ing surveys 
exis t ing land/wa t er interface 

A-1 
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Sei smic it y 

reconnaissance and baseline microseismic 
surveys 

Ecosystem Quality 

biological surveys 

In order to avoid duplication, information presented in the DOE/Oak Ridge 

Environmental Impact Assessment for the Gladys McCall well test shall be in- 

corporated where possible in the environmental baseline evaluation. For ex- 

ample, very little additional work may be required to establish existing eco- 

system quality. 

An environmental monitoring program designed to provide comparative data during 

drilling and production phases will include the studies listed below. The aster- 

isk (*) indicates the studies that are contigent upon the occurrence of environ- 

mental changes (e.g., changes in air quality and/or standards violation in the 

case of air quality) and are not considered in the base scope of work. 

Air Quality 

air quality monitoring 
pollutant dispersion 

continuous wind speed, wind direction, 
modeling* 

temperature and precipitation 

Water Quality (surface and subsurface) 

- existing water quality conditions - water resource usage - hydrologic patterns, surface and 
groundwater levels and water movement 

Subsidence 

- repeated leveling surveys 
geomophorphologic studies and mapping of 

changes in land/water interface 

Seismicity 

continuous microseismic monitoring 
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Eco sy  s t e m  I Qual it y -, 6, 
bio logica l  surveys* 
bioassays* 

Monitoring s tud ie s  may be increased i f  environmental condi t ions,  e i t h e r  n a t u r a l  

or as a r e s u l t  of test well  a c t i v i t i e s  and geopressure f l u i d  ana lys i s ,  requi re  

such adjustment. 

The combined scope of environmental base l ine  and monitor'ing s t u d i e s  which are 

planned during the  f i r s t  year  includes the  air qua l i t y ,  water qua l i t y ,  subsi-  

dence, microseismic and ecological  s t u d i e s  described below. 

1) A i r  Quality. A i r  qua l i t y  base l ine  s tud ie s  w i l l  be performed to: 

1) determine<ambient a i r  qua l i t y  p r io r  t o  poss ib le  disturbance from 

test w e l l  a c t i v i t i e s ;  2) i den t i fy  any substance p o t e n t i a l l y  derived 

ressured f l u i d  t h a t  may have an adverse e f f e c t  on the  

environment and aseline conc a t i o n s  f o r  these substances;  

3) c o l l e c t  l o c a l  e meteorolog da ta  necessary f o r  under- 

standing d ispers ion  and conversion pa t te rns ;  and 4) provide base l ine  

data compatible with later measurements needed t o  assure compliance with 

11' be from a f ixed automated mon- 

he test s i te  

a l y s e s  w i l l  include continuous 

measurem hydrocarbons, and 

W methane. Meteorological d a t a  from continuous recorders  s h a l l  include 
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wind speed, wind direction, temperature, and precipitation. In the 

event of significant atmospheric pollutant emissions, dispersion 

characteristics will be determined. 

Analytical procedures for air quality monitoring will be consistent 

with designated Reference or Equivalent Methods published by the U . S .  

Environmental Protection Agency, Monitoring and Research Laboratory, 

Research Triangle Park, North Carolina, November 3, 1978. Analyzer 

performance shall conform to specifications for automated methods as 

described in 40 CFR, Parts 50 and 53. 

2 )  Water Quality. 

determine: 1) ambient water quality conditions in local bayous and marsh 

and in shallow groundwater prior to possible disturbance from test well 

Water quality baseline studies will be conducted to 

activities; 2) baseline conditions for substances potentially present 

in the geopressured fluids; and 3) water resource usage and baseline 

concentrations for substances and physical properties for which state 

standards have been established, 

Water quality monitoring studies will be performed so that changes in 

chemical and physical properties of surface and groundwater can be de- 

termined. Surface water samples will be collected monthly at three 

locations in the marshes and bayous south of the test site. A water 

level gauge or staff will be established at each sample location. 

Surface water levels will be recorded at the time of sample collection. 

Laboratory analyses will include Na, K, NH3, SO4, Cd, Mn, Ca, C1, Ba, Pb, 

As, B, Hg, total hardness (calculated), and total organic carbon. 

measurements will include pH, specific conductance, turbidity, temperature 

Field 

and dissolved oxygen. 
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Three observation w e l l s  w i l l  be d r i l l e d  in to  the  zone of f r e s h  

groundwater which is used l o c a l l y  by res idents  of Grand Chenier 

Ridge. 

(250 f t ) ,  i n  t h e  "upper sand uni t "  of the Chicot Aquifer. 

cj 

These w e l l s  w i l l  be completed a t  a depth of approximately 76 m 

Observa- 

t ion w e l l  cas ing  w i l l  cons i s t  of 5 c m  (2 in) diameter PVC pipe  with 

3 m (10 ft) of PVC wrapped w i r e  screen with backwash valve placed a t  

w e l l  bottom. The w e l l s  w i l l  be concrete-lined down t o  a t  least 2-ft  

( .6m)belowthesurface t o  prevent drainage of surface water. 

exposed port ion of each w e l l  w i l l  be completed with a removable cap 

which w i l l  a l low sampling by por tab le  pump. 

The 

Groundwater samples w i l l  be co l lec ted  each month. Field and laboratory 

analyses t o  be performed on groundwater samples w i l l  be the  s a m e  as for 

surface waters. 

monthly. Surface and groundwater sample co l lec t ion ,  handling, preserva- 

Water l e v e l  i n  t h e  observation w e l l s  w i l l  be reported 

t ion  and a n a l y s i s  w i l l  be cons i s t en t  with methods published by the U.S. 

Environmental P ro tec t ion  Agency, "Manual of Methods for Chemical Analyzers 

of Water and Wastes" (1974) ,  and the U.S. Geological Survey, "Recommenited 

ter Data Acquisition" 

-% 

Subsidence. S idence base l ine  s t u d i e s  w i l l  include 1) an i n i t i a l  

level ing survey t o  e s t a b l i s h  r e l a t i v e  surface elevat ions;  2) an examina- 

tion of h i s t o r i c  l eve l ing  da ta  and topographic maps to determine sub- 

i n i t y  of the  test we and 3) de ta  

s which are most vulnerable t o  eleva- 

The i n i t i a l  l e v e l i n g  survey s h a l l  cons i s t  of approximately 48 km (30 m i )  bl 

of First-Order p r e c i s e  level ing.  Leveling p r o f i l e s  w i l l  be t i e d  to  
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National Oceanic and Atmospheric Administration (NOM) First-Order 

elevation benchmarks which are located along Highway 82 beyond the  

area of p o t e n t i a l  subsidence impact. Procedures to  be used i n  estab- 

l i sh ing  benchmarks i n  the  v i c i n i t y  of t he  test w e l l  w i l l  be i n  accor- 

dance with gu ide l ines  provided i n  the  N O M  publ ica t ion ,  "Specif icat ions 

t o  Support C l a s s i f i c a t i o n ,  Standards of Accuracy, and General Specif i -  

cations of Geodetic Control Surveys" (1978). 

Subsidence monitoring w i l l  cons is t  of First-Order r e l eve l ing  surveys 

which w i l l  be conducted a t  12-month i n t e r v a l s  during production t o  

document t h e  occurrence of land-surface subsidence, i f  any, near the  

well site, or  of d i f f e r e n t i a l  sur face  movement along reac, t ivated f a u l t s .  

First-Order r e l e v e l i n g  is planned during t h e  second-year enviroximental 

monitoring program, and is not considered i n  t h e  base scope of work f o r  

t h i s  proposal. 

Detailed maps of wetland boundaries and open water i n  t h e  v i c i n i t y  of 

the test w e l l  w i l l  be prepared p r i o r  t o  f l u i d  production. After  t he  
0 

flow t e s t i n g  program has  been completed, a second series of maps w i l l  

be prepared t o  determine changes i n  land/water i n t e r f a c e  which may be 

a t t r i b u t a b l e  to subsidence. Mapping s t u d i e s  w i l l  be based upon cu r ren t  

a e r i a l  photography, topographic shee ts ,  and f i e l d  surveys. 

4) Seismicity. Microseismic surveys w i l l  be performed to 1) determine 

background microseismic a c t i v i t y  p r i o r  t o  dis turbance from f l u i d  pro- 

duction; and 2) monitor microseismic a c t i v i t y  during f l u f d ,  production. 

Baseline microseismic s tud ie s  w i l l  include an i n i t i a l  reconnaissance 
. ,  ., 

* *  ' A  : ,  
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L J  survey t o  determine r c e s  and l e v e l s  ackground microseismic 

ac t iv i ty .  

for permanent monitoring i n s t a l l a t i o n s  which w i l l  be l e a s t  influenced 

by na tura l  and c u l t u r a l  background noise.  

Data from th i s ’ su rvey  w i l l  be used t o  iden t i fy  loca t ions  

Continuous microseismic monitoring w i l l  be performed using a minimum 

of f i v e  seismometers emplaced i n  sealed boreholes a t  approximately 30 m 

(100 ft) below ground surface.  

provide the  o r i g i n  time of l o c a l  seismic events,  t h e i r  estimated loca- 

t ions,  and t h e i r  r e l a t i v e  magnitudes. The microseismic monitoring ne t  

Microseismic monitoring s tud ie s  w i l l  

e r a t i v e  appr a t e l y  s i x  months p r i o r  t o  f l u i d  production. 

5) Ecosystem Quality. Baseline ecological  s tud ie s  w i l l  r e l y  on ex i s t ing  

published and unpublished da ta  t o  e s t a b l i s h  rznges and populations of 

plant and animal spec ies  i n  t h e  v i c i n i t y  of t he  test w e l l .  

b iological  surveys w i l l  be conducted i n  the  event of s i g n i f i c a n t  impact 

t o  plant  or animal l i f e  but  a 

of work. 

Additional 

no t  considered p a r t  of the  base scope 

ENVIRONMENTAL PROGRAM MANAGEMENT 

The environmental monitoring program w i l l  

Technadril-Fenix & S i s s  d LSU. The management of environmental monitoring 

w i l l  include insuring t ata co l l ec t ed  are compiled, analyzed, and reported 

t o  D0E”on a quar te r ly  or more frequent ly ,  if necessary. The DOE con- 

t r a c t o r  w i l l  provide cont rac tua l  arrangements with f i rms f o r  performance 

of selected f i e l d  and laboratory s tudies .  

impact assessment w i l l  be performed by t he  DOE contractor.  

coordinated by a p r inc ipa l  of 

Overall  da ta  i n t e r p r e t a t i o n  and 

The DOE cont rac tor  
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will also be responsible for determining if Federal, state, and local environ- 

mental quality standards are being met, and will inform DOE in the event of 

non-compliance. Investigators for the contractor will also inform DOE when 

an increase or decrease in baseline monitoring studies is required, justifying 

such changes in scope as they occur. 

This Environmental Monitoring Plan outlines a one-year program of combined 

environmental monitoring and baseline studies. The DOE contractor will prepare 

quarterly status reports, and an annual report summarizing the results obtained 

during the first year. Based on analysis of the data, the development of the 

test well, and the Federal, state, and local regulations, the DOE contractor will 

propose a second-year plan for continuing air quality, water quality, subsidence 

and microseismic monitoring studies. In preparing this plan, the DOE contractor 

will determine whether or not it can be accomplished at a reduced level in any of 

the monitoring programs (e.g., increasing the interval between water samples or 

reducing the number of ions analyzed). 
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Table3-1.Plant Spec ie s  Observed Within the Impounded Marsh i n  the 
Study Area. W 

COMMON NAME SCIENTIFIC NAME 
Wire grass Spartina patens 

Sa l  tgrass Di s t i ch l i s  spicata 

Roseau cane Phragmites communis 

Leafy three-square Scirpus robustus 

Sof ts t e m  bulrush 

Giant cutgrass Zizaniopsis miliacca 

Scirpus validus 

Ruppia maritima 

B-1 
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- TableR-2.Plant Species Observed on Plank Road and Spo i l  Banks Within 
Gladys McCall Proposed W e l l  Site. 

COMMON NAME 

Marsh e lde r  

Groundsel- tree 

Wire grass  

Lippia 

Leafy three-square 

Roseau cane 

Johnson grass  

Giant ragweed 

Common ragweed 

Blackberry 

Verbena 

Th i s t l e  

Morning glory 

Vetch 

Mustard 

Canaxy grass  

Pepper grass  

Sa l  tg rass  

Seaside he l io t rope  

Mallow 

A s t e r  

Sesbania 

Sea oxeye 

Butterweed 

Groundsel 

Sour c lover  

SCIENTIFIC NAME 

Iva - f ru tescens  

Baccharis ha l imi fo l i a  

Spar t ina  patens 

Lippia nodif l o r a  

Scirpus robus t u s  

Phragmites communis 

Sorghum halapense 

Ambrosia t r i f i d a  

Ambrosia a r t i m i s i f o l i a  

Rubus sp. 

Verbena sp. 

C i r s i u m  sp. 

Ipomea sp. 

Vicia sp. 

Brasica sp. 

P h a l a r i s  canar iens is  

Lepidium virginicum 

D i s t i c h l i s  s p i c a t a  

Heliotropium curassavicum 

Hibiscus sp. 

A s t e r  sp. 

Sesbania e x a l t a t a  

Borr ichia  f ru tescens  

Senecio g l abe l lu s  

Senecio vu lga r i s  

Meli lotus  ind ica  



B- 3 

Table B-3. Plan t  Species Observed Along Highway 82, Within the Gladys 
M c C a l l  Study Area. 

COMMON NAME 
Cottonwood 

Live oak 

Black w i l l o w  

Hackberry 

a Chinaberry 

Palmctto 

Roseau cane 

Blackberry 

This t le  , 

Peppergrass 

Morning g lory  

Primrose 

Wild grape 

C a t t a i l  

Smut grass  

Verbena 

’ Common ragweed 

Groundsel- tree 

Peppervine 

Wild onion 

Populus de l to ides  

Quercus v i  rg in iana  

S a l i x  n igra  

C e l t i s  l aev iga ta  

Melia azedarach 

Sabal  minor 

P h r a m i t e s  communis 

Rubus sp. 

-- 

C i r s i u m  sp. 

Lepidium virninicum 

Ipomea sp.  

Oneothera drummondii 

V i t i s  sp. 

Typha l a e f  o l i a  

Sporobolus paire’tii 

Verb ena bras  i l i e n s  is 
Verbena sp. 

Ambrosia t r i f  i d a  

S a g i t t a r i a  f a l c a t t a  

Rumex s p b  

D i g i t a r i a  s 

V i c i a  sp. 

L ina r i a  canadensis 

Ampelopsis arborea 

A l l i u m  sp. 
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Table 8 3  (continued) 

COMMON NAME 

Bald cypress 

Japanese honey suckle 

Wild  geranium 

SCIENTIFIC NAME 

Taxodium distich- 

Lonicera japonica 

Geranium carolinianum 

Aster Aster sp, 

Inland sea Oats Chasmanthium l a  t i f  olium 

Johnson grass Sorghum halapense 
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Table3-5. Bird Species Known t o  Nest on Spoi l  Banks i n  Rockefeller 
Wi ld l i fe  Refuge, Cameron Parish,  Louisiana. 

COMMON NAME 

Red-winged blackbird 

Boat-tailed grackle  

Green heron 

Orchard o r i o l e  

Leas t  B i t  tern 

Eastern kingbird 

Common yellowthroat 

Cardinal 

Loggerhead sh r ike  

Mockingbird 

Yellow-billed cuckoo 

Rufous-sided towhee 

Brown thrasher  

Clapper r a i l  

Source: Olsen, 1975 

SCIENTIFIC NAME 

Agelaius phoeniceus 

Cassidix major 

Butorides v i rescens  

I c t e r u s  spur ius  

Ixobrychus e x i l i s  

Tyrannus tyrannus 

Geothlypis t r i c h a s  

Card ina l i s  c a r d i n a l i s  

Lanius ludovidanus  

Mimus polyglo t tos  

Coccyzus americanus 

P i p i l o  erythrophthalmus 

Toxostoma rufum 

Rallus l o n g i r o s t r i s  
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Table B6. Bird Species Knok to N e s t  i n  Intermediate Marshes i n  
Rockefeller Wildlife Refuge, Cameron Parish, Louisiana. 

SCIENTIFIC NAME 
Agelaius phoeniceus 

Cassidix rnaior 

Ixobrythus wilis 

Anas fulvigula 

Ammospiza maritima 
- 

Himantopus mexicanus 

COMMON NAME 

Red-winged b l a  ckbi rd 
Boat-tailed gra 

Least b i t tern 

Mottled duck 

Seaside sparrow 

Black-necked stilt 

Source: Olsen, *975 
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Table B-7. Rept i les  and Amphibians Which May Occur Within the  Study Area. 

COMMON NAME 

American a l l i g a t o r  

Al l iga tor  snapping t u r t l e  

Common snapping t u r t l e  

S tinkpo t 

Razor-backed musk t u r t l e  

Mississ ippi  mud t u r t l e  

Mississ ippi  map t u r t l e  

Southern painted t u r t l e  

Mobile cooter  

Missouri s l i d e r  

Red-eared t u r t l e  

Three-toed box t u r t l e  

Ornate box t u r t l e  

Western chicken t u r t l e  

Midland s o l f t s h e l l  t u r t l e  

P a l l i d  spiny s o f t s h e l l  

Green anole  

Ground skink 

Five-lined sk ink  

Broad-headed skink 

Western s l ende r  g l a s s  skink 

Broad-banded w a t e r  snake 

Yellow-bellied w a t e r  snake 

Diamond back w a t e r  snake 

Green w a t e r  snake 

Gulf glossy w a t e r  snake 

Graham's w a t e r  snake 

Eastern g a r t e r  snake 

SCIENTIFIC NAME 

Al l iga to r  miss i ss ippiens is  

Macro c lemy s t emmincki 

Chelydra serpent ina  serpent ina  

Sternotherus  odoratus  

Sternotherus  ca r ina tus  

Kinosternum subrubrum hippocrepis 

Graptemys kohni 

Chrysemys picta d o r s a l i s  

Chrysemys concinna mobilensis 

Chrysemys f lor idana  hoyi  

Chrysemys scripta eleRans 

Terrap ene ca ro 1 ina 

Terrapene ornata 

Deirochelys r e t i c u l a r i a  miaria 

Trionyx muticans 

Trionyx s p i n i f e r u s  

Anolis c a r o l i n e n s i s  

Leiolopisma 1attxal.c 

Eumeces f a s c i a t u s  

Eumeces l a t i c e p s  

Ophisaurus a t t enua tus  a t tenuatus  

Natrix fasciata confluens 

Natrix e ry th rogas t e r  f l a v i g a s t e r  

Natrix rhombifera 

Latrix cyclopion cyclopion 

Natrix r i g i d a  s i n i c o l a  

Natrix grahmi 

Thamophis s a u r i t u s  s a u r i t u s  



Table B-7 (continued) 

i 

COMMON NAME 
Gulf coast  ribbon snake 

Brown snake 

Gulf s a l t  marsh snake 

Mississippi ringneck snake 

Eastern hognose snake 

Rough green snake 

Western mud snake 

Texas r a t  snake 

Louisiana milk snake 

Speckled kingsnake 

Western cottonmouth 

Southern copperhead 

Pygmy ra t t l e snake  

Western lesser s i r e n  

Three-toed amphiuma 

Central newt 

Small-mouthed salamander 

Marbled salamander 

Dwarf salamander 

East ern narrow-mouthed toad 

Gulf coast  toad 

Green tree f r o g  

. Northern 

Bronze fr 

Pig frog 

Bull f rog 

Southern leopa 

Source: Conant, 1975 
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SCIENTIFIC NAME 
Thamnophis proximus o r a r i u s  

S to re r i a  dekayi 

Natrix sipedon c l a r k i  

Diadophis punctatus  

Heterodon p la tvrh inos  

Opheodrys a e s t i v u s  

Farancia abacura reinwardt i  

Elaphe obsoleta  l indheimeri  

Lampropelt is  t r ianmlum amaura 

Lamp rop e l t  is ge tu lus  

Agkistrodon p isc ivorus  leusostama 

Agkistrodon c o n t o r t r i x  c o n t o r t r i x  

S i s t ru rus  m i l i a r u s  

S i ren  intermedia n e t t i n g i  

Amphiuma tr idactylum 

Notophthalmus v i r idescens  

Ambystoma texanum 

Ambystoma opacum 

Durycea quadr id ig i t a t a  eurycea 

Gastrophryne ca ro l inens i s  

Bufo v a l l i c e p s  

Hyla c r u c i f e r  c r u c i f e r  

Hyla cinerea 

Hyla s q u f r e l l a  

- 
- 

- 
A c r i s  c r ep i t ans  

R ~ M  clamitans 

Rana g r y l i o  

Rana catesbeiana 

Ram u t r i c u l a t i s  

- 
- 
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Table B-8.  Fish Species 'That May Occur i n  

COMMON NAME 

Atlantic Stingray 

Lady f i s h  

Gulf menhaden 

Bay anchovy 

Sea Catfish 

Atlantic Needlefish 

Sheepshead Minnow 

Rainwater K i l l i f i s h  

Striped mullet 

White mullet  

Tidewater S i lve r s ide  

Southern Flounder 

Hog choker 

Spotted G a r  

Alligator Gar 

Bowfin 

American eel 

Speckled w o r n  eel 

Atlantic her r ing  

Gizzard shad 

Threadfin sahd 

Scaled sardine 

Inshore l i z a r d  f i s h  

Carp 
Golden sh iner  

Blue c a t f i s h  

Y e l l o w  Bullhead 

Channel c a t f i s h  

the  Study Area. 

SCIENTIFIC NAME 

Dasyatis sabina 

Elops saurus 

Brevoortia patronus 

Anchoa m i t c h i l l i  

Arius f e l t s  

Strongylura marina 

Cyprinodon var iega tus  

Lucania parva 

Mugil cephalus 

Mugil curema 

Menidia be ry l l i na  

Paral ichthys lethostigma 

Trinec tes macula tu s  

Lepisosteus oculatus 

L. spa tu l a  

M a  calva 

Anguilla r o s t r a t a  

Mvrophis punctatus 

Clupea harengus harengus 

Dorosoma cepedianum 

-- 

Dorosoma pretense 

Harennula pensacolae 

Synodus foetens 

Cyprinus carp io  

Notemigonus crysoleucas 

I c t a l u r u s  f u r c i t u s  

I c t a l u r u s  n a t a l i s  

I c t a l u r u s  punc tatus 
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Table Ei-8 (continued) 
W 

COMMON NAME 
Gafftopsai l  c a t f i s h  

At lan t ic  midshipman 

S k i l l e t  f i sh  

Mosquito f i s h  

S a i l f i n  molly 

Gulf p ipe f i sh  

Y e l l o w  bass  

Warmouth 

Bluegi l l  

Redear Sunfish 

Spotted sunf i sh  

Largemouth bass  

White crappie  

Black crappie  

K i l l i f  i s h  

Crevalle j ack  

At l an t i c  bumpe 

Leatherjacket 

A t l an t i c  moonfish 

Lane snapper 

Sheepshead 

Pinf i sh  

Freshwater drum 

S i lve r  perch 

Sand sea t rou t  

Spotted s e a t r o u t  

Banded drum 

spot 
I i 

Southern k ingf i sh  

At l an t i c  croaker 

Black drum 
'- ? "  

SCIENTIFIC NAME 
Bagre marinus 

Porichthys. porosissimus 

Gobiesox strumosus 

Gambusia a f f i n i s  

Poec i l i a  l a t i p i n n a  

Syngnathus s c o v e l l i  

Morone miss i ss ippiens is  

Lepomis gulosus 

Lepomis macrochirus 

Lepomis microlophus 

Lepomis punctatus 

Micropterus salmoides 

Pomoxis annular i s  

Pomoxis nigromaculatus 

Fundulus spp. 

Caranx hippos 

Chloroscombrus chrysurus 

Ol igop l i t e s  saurus 

Vomer se t ap inn i s  

Lut j anus synagris  

Archosargus probatocephalus 

Lagodon rhomboides 

Aplodinotus grunniens 

B a i r d i e l l a  chrysura 

Cynoscion a rena r ius  

Cynoscion nebulosus 

Larimus f a s c i a t u s  

Leiostomus xanthurus 

Menticirrhus americanus 

Micropogon undulatus 

Pogonias cromis 



Table 8-8 (continued) 

COMMON NAME 

Red Drum 

At l an t i c  spadefish 

At l an t i c  th readf in  

Freckled b 1 enny 

Fat  s l eepe r  

Spinycheck s leeper  

Lyre goby 

Violet  goby 

Sha rp ta i l  goby 

Freshwater goby 

Naked goby 

Clown goby 

At lan t ic  c u t l a s s f i s h  

Harvest f ish 

Gulf b u t t e r f i s h  

Searob i n  
Blackcheek tonguefish 

Southern puf fer  
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SCIENTIFIC NAME 

Sciaenops ocellata 

Chaetodipterus faber  

Polydactylus octonemus 

Hypsoblennius ionthas  
Dormitator maculatus 

E l e o t r i s  p i son i s  

Evorthodus l y r i c u s  - 
Gobioides broussonneZf 

Gobionellus has ta tus  

Gobionellus s h u f e l d t i  

Gobiosoma bosci  

Microgobius gulosus 

Tr ich iurus  lep turus  

Pepr i lu s  a lepidotus  

Pepr i lu s  b u r t i  

Pr ionotus  sp. 

Symphurus plagiusa 

Spho eroides  nephelus 

- 

Source: Perry,  1976 
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Table 8-9. Waterfowl Species Which May Occur i n  the Study Area. 

COMMON NAME 
White-fronted goose 

Snow goose 

Fulvous tree duck 

Mallard 

Black duck 

Mottled duck 

Gadwall 

American p i n t a i l  

Green-winged teal 

Blue-winged teal 

American widgeon 

Shoveler 

Wood duck 

Redhead 

Ring-necked duck 

Canvasback 

Lesser scaup 

Bufflehead 

Ruddy duck 

Hooded merganser 

Red-breasted merganser 

Source : Chamberlain, 1957 

SCIENTIFIC NAME 
Anser a lb i f  rone 

Chen caerulescens - 
Dendrocygna b ico lor  

Anas platyrhynchos 

Anas rubripes 

Anas fulvigula  - 
Anas - strepera 

Anas -- acuta  

Anas crecca 

Anas d iscors  

Anas americana 

Anas clvpeata 

- 
- 

A h  sponsa 

Aythya americana 

Aythya c o l l a r i s  

Aythya v a l i s i n e r i a  

Aythya a f f i n i s  

Bucephala a lbeola  

Oxyura jamaicensis 

Lophodytes cucul la tus  
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APPENDIX c 

Agencies Contacted During the  Preparat ion of the  Environmental Assessment 

U. S. DEPARTMENT OF THE INTERIOR 
HERITAGE, CONSERVATION AND RECREATION SERVICE 
18th and 5th S t r e e t  C 
Washington, D. C. 20240 

U. S. WATER RESOURCES COUNCIL 
2120 L. S t ree t ,  Su i t e  800 
N W Washington, D. C. 20037 

U. S. DEPARTMENT OF THE INTERIOR 

. Reston, Virginia  22092 
Geological Survey 

U. S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
Plaza Tower, 1001 Howard Avenue 
New Orleans, Louisiana 70113 

ADVISORY COUNCIL ON HIS PRESERVATION 
1522 K St ree t ,  S u i t e  510 
N W Washington 20055 

U. S. DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 
Rerrying Plaza Box 04377 
Amarillo, Texas 79101 

U. S. DEPARTMENT OF COMMERCE - NOAA 
NATIONAL MARINE FISHERIES 
Duval Building 
9450 Gandy Boulevard 
St. Petersburg, F lor ida  33702 

*U. S. DEPAR"T OF COMMERCE 
MARITIME ADM I N 1  STRATION 
Central  Region Off ice  
Number 2 Canal S t r e e t  
New Orleans, Louibiana 70130 

U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 
P. 0. Box 1630 
Alexandria, Louis i  71301 

*FEDERAL ENERGY REGULATORY COMMISSI 
Por t  Worth Regional Off ice  
819 Taylor S t r ee t ,  Room 9AOS 
For t  Worth, Texas 76102 
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NUCLEAR REGULATORY CWISSION 
1717 H S t r e e t ,  N W 
Washington, D. C, 20555 

U. S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
Region 6 - First In t e rna t iona l  Building 
1201 Elm S t r e e t  
Dallas, Texas 7S270 

U, S. ARMY CORPS OF ENGINEERS 
New Orleans D i s t r i c t  
P. 0. Box 60267 
New Orleans, Louisiana 70160 

*DEPARlXENT OF TRANSPORTATION 
U. S. COAST GUARD - EIGTH DISTRICT 
Hale Boggs Federal  Building 
500 Camp S t r e e t  
New Orleans, Louisiana 70130 

U. S. DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 
Water Resources Division 
Federal  Building 
300 East 8th S t r e e t  
Austin, Texas 78701 

U. S. DEPARTMENT OF THE INTERIOR 
NATIONAL PARKS SERVICE 
Southeast Region Off ice  
1895 Phoenix Boulevard 
Atlanta,  Georgia 30349 

*U. S. DEPARTMENT OF TEE INTERIOR 
FISH AND WILDLIFE SERVICE 
P. 0. Box 44753 
USL, Lafayette,  Louisiana 70504 

U. S. DEPAR”T OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 
7981 Eastern Avenue 
S i l v e r  Spring, Maryland 20910 

DEPARTMENT OF WILDLIFE AND FISHERIES 
Wild l i fe  and F i she r i e s  Building 
400 Royal S t r e e t  
New Orleans, Louisiana 70130 

STATE OF LOUISIANA STREAM CONTROL COMMISSION 
P. 0. D r a w e r  FC 
Universi ty  S t a t  ion 
Baton Rouge, Louisiana 70893 
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*LOUISIANA AIR CONTROL COMMISSION 
325 Loyola Avenue 
P. 0. Box 60630 
New Orleans, Louisiana 70160 

STATE OF LOUISIANA DEPARTMENT OF CULTURE, RECREATION AND TOURISM 
OFFICE OF STATE PARKS 
P. 0. Box 44426 
Baton Rouge, Louisiana 70804 

*DEPARTMENT OF COMMERCE 
LOUISIANA OFFICE OF COMMERCE AND INDUSTRY 
P. 0. Box 44185 
Baton Rouge, Louisiana 70804 

DEPARTMENT OF HEALTJ3 AND HUMAN RESOURCES 
OFFICE OF HEALTH SERVICES AND ENVIRONHENTAL QUALTIY 
P. 0. Box 60630 
New Orleans, Louisiana 70160 

DEPARTMENT OF NATURAL RESOURCES 
LOUISIANA GEOLOGICAL SURVEY 
P. 0. Box G 
Baton Rouge, Louisiana 70893 
LSU Geology Building 

DEPARIMENT OF NATURAL RESOURCES 
OFFICE OF MINERAL RESOURCES (State  Mineral Board) 
P. 0. Box 2827 
Baton Rouge, Louisiana 70821 
Natural  Resources Building 

*DEPARIMENT OF NATURAL RESOURCES 
OFFICE OF CONSERVATION - GEOLOGICAL OIL AND GAS DIVISION 
P. 0. Box 44006 - Capitol  S t a t i o n  
Baton Rouge, Louisiana 

*LOUISIANA DEPARIMENT OF TRANSP 
OFFICE OF PUBLIC WORKS 
P. 0. Box 44155 
Capi tol  S t a t i o n  
Baton Rouge, Louisiana 70804 

ION AND DEVELOPMENT 

LOUISIANA DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT 
OFFICE OF COASTAL ZONE WENT L ,  

Hoover Building Annex 
2156 Woodale Blvd 

. >  

4 

i 
j 

. .  Baton Rouge, Louisiana 70804 

LOUISIANA DEPAR'JMENT OF TRANSPORTATION AND DEVELOPMENT 
OFFICE OF HIGHWAYS 
P. 0. Box 44245 - Capitol  S t a t ion  
Baton Rouge, Louisiana 70804 

b 
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LOUISIANA DEPARTMENT OF COMMUNITY AFFAIRS 
OFFICE OF STATE CLEARING HOUSE 
626 North 4th Street 
Baton Rouge, Louisiana 70802 

*LOUISIANA STATE PLANNING OFFICE 
P. 0. Box 44425 
Baton Rouge, Louisiana 70804 

IMPERIAL CALCASIW REGIONAL PLANNING AND DEVELOPMENT COMMISSION 

*denotes agencies which responded to solicitation of comments 

4 U.S.GOVERNMENTPR1NTlNG OFFICE: 1981-341060S 
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